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No contaminant fate and transport modeling was performed for this site.
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Appendix C contains the complete risk assessment for the South of Runway 18-36 Area. This
appendix has been divided into two parts as follows:

Cl: Human Health Risk Assessment
Cll: Ecological Risk Assessment

Sections 4 and 5 of the main report contain summaries of the results of the risk assessments for
human health and ecological health, respectively.
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APPENDIX CI: HUMAN HEALTH RISK ASSESSMENT

CIL.1.0 INTRODUCTION

The previous sections of the focused feasibility study have identified petroleum compounds in
soil and groundwater above regulatory levels at the site from leaks associated with a currently
abandoned fuel line that likely transported JP-5. While there were subsurface pipelines running
through the area containing a variety of fuel types (see Figure 2-2 in Section 2 of the FFS), the
analytical data indicate a predominantly diesel-range petroleum release.

This appendix provides an evaluation of whether potential health risks are present if people
encounter these petroleum-impacted materials in their environment. Alaska DEC provides
guidance for four methods of determining cleanup levels (beginning with Method 1) that
increase in level of effort and site-specificity. Method 4 uses risk assessment to determine site
specific cleanup levels (ADEC 2000c). Sufficient site information is available to determine
Method 4 cleanup levels and the results are presented in this appendix and summarized in
Section 5.

According to Alaska DEC and U.S. Environmental Protection Agency (EPA) guidance, risk
assessments are composed of four basic steps. The first step involves an initial screening of the
sampling data to select the applicable data set for humans and, within that data set, select
chemicals that could be a health concern. Secondly, chemical sources, pathways, receptors,
exposure duration and frequency, and routes of exposure are evaluated to quantitatively assess
the amount of exposure to the chemicals of potential concern (COPCs). Next, a toxicity
assessment is performed, which qualitatively summarizes the carcinogenic and noncarcinogenic
effects associated with the COPCs and provides toxicity values that are used to calculate the
dose-response relationship. The final step in a human health risk assessment (HHRA) is the risk
characterization that integrates the quantitative and qualitative results of the data evaluation,
exposure, and toxicity assessment sections. A fifth step is sometimes performed: after the risk
characterization step, if there are chemicals found to be a health concern, site-specific alternative
cleanup levels (ACLs) are calculated. ACLs were not calculated for this site because no
exposure to chemicals at this site posed unacceptable risk to human health.

The accuracy of this assessment depends in part on the quality and representativeness of the
available sample, exposure, and toxicological data. Where information is incomplete,
conservative assumptions were made so that risk to public health was not underestimated.
Section CI.7 presents a discussion of uncertainties in the HHRA. This report was prepared in
accordance with current Alaska DEC and EPA guidelines for risk assessment (ADEC 2000a,
2000b, 2000c; USEPA 1989, 1991, 1997a, 1998). The evaluation followed the available science
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where appropriate regulatory guidance was not available to accommodate site-specific
conditions.

This risk assessment is organized as follows:

° Section CI.1 contains an introduction, a site description, and describes the source
of contamination.

° Section CI.2 evaluates and selects the data for the risk assessment and selects the
COPCs.

. Section CI.3 provides the conceptual site models, the rationale for the

selection/exclusion of exposure pathways, and the inputs used to calculate
chemical dose.

° Section CIL.4 describes the oral, inhalation, and dermal toxicity criteria used in the
risk and hazard calculations.

. Section CL.5 provides the methodology used to calculate cancer risks and
noncancer hazards.

. Section CI.6 discusses chemical concentrations in groundwater exceeding Alaska
DEC Table C cleanup levels.

. Section CI.7 discusses the uncertainties in the risk assessment.
. Section CI.8 provides a summary and presents the conclusions of the risk
assessment.

CI.1.1 Site Description

The South of Runway 18-36 Area consists of the lowland area surrounding the southern portion
of Runway 18-36. It extends from the East Canal of the airport ditch system on the east to South
Sweeper Creek on the west and south to Sweeper Cove (Figure CI.1-1). To the east, this site
adjoins another petroleum release site: the Naval Mobile Construction Battalion (NMCB)
Building Area, T-1416 Expanded Area. The primary physical features on the site include the
southern portion of Runway 18-36, Main Road, the northern end of Transit Road up to the
Transit Road Bridge, and the southern portion of the West Canal and the crossover canal of the
airport ditch system. The canals that constitute the airport ditch system are engineered structures
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used to divert surface water from the vicinity of Runway 18-36. Because the site is within the
low-fly zone established for the airfield, no buildings are located within the site boundaries.

Topography at the South of Runway 18-36 Area is flat and low-lying. Elevations in this area are
generally less than 15 feet above mean lower low water (MLLW). The dike situated on the
eastern shore of South Sweeper Creek constitutes the highest topographic point on the site.
Approximately 50 percent of the ground surface within the area north of Main Road is paved
with asphalt, concrete, or compacted gravel. The ground surface on the remaining portions of
the site is covered with grasses. Due to the high level of disturbance and air traffic, the terrestrial
portion of the site does not provide high-quality habitat for wildlife.

South Sweeper Creek, located at the western boundary of the site, receives surface water and
groundwater from approximately 30 percent of the Sweeper Cove drainage basin and indirectly
receives stormwater runoff and recharge from groundwater in the downtown area. The mouth of
South Sweeper Creek forms an estuary where it empties into Sweeper Cove. As a result of the
cycling tides, saltwater periodically moves beneath the freshwater flow as a wedge along the
bottom of the creek. Salinity infiltration occurs in the South Sweeper Creek and has been traced
as far north as the mouth of Yakutat Creek, approximately 4,500 feet upstream from Sweeper
Cove (URSG 1999a).

Sweeper Cove is a large saltwater inlet connected to Kuluk Bay. It is a moderately high-energy
marine environment with its northern and western shorelines bounding the downtown areas on
Adak Island. The original shorelines were altered by construction during World War II. The
shoreline is sandy near streams such as South Sweeper Creek. However, the cove is lined with
engineered riprap and boulders along the rest of the northern and western shoreline (URSG
1999a).

The West Canal is a steeply sloped, manmade channel lined with tundra grass. The crossover
canal is entirely contained in underground culverts that allow water to flow between the East
Canal and West Canal. The canals provide drainage and water level control surrounding
Runway 18-36. The canals are filled with fresh water year round. Currently, surface water and
groundwater that migrates from the site into the canals is transferred into South Sweeper Creek
through turbine pumps. Because the engineered drainage canals of the airport ditch system are
isolated from South Sweeper Creek, they are not considered wildlife habitat. For this reason,
only South Sweeper Creek and Sweeper Cove are considered downgradient points of exposure
for the South of Runway 18-36 Area.
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CI.1.2 Source of Contamination

In September 1990, an abandoned fuel line located near the southeast corner of Runway 18-36
was uncovered during the installation of a new fuel line adjacent to Main Road. The abandoned
fuel line reportedly was likely the major source of the subsurface fuel release, and residual
product was observed in the excavated trench (EMCON 1995). The fuel line was left in place.
Subsequent site investigation activities indicated the presence of petroleum hydrocarbons in
subsurface soil and groundwater over a large area south of Runway 18-36. Measurable
quantities of free-phase petroleum product have been periodically observed in groundwater
monitoring wells at the site. Free-product recovery has been ongoing at the site from June 1997
through November 2002. Approximately 210 gallons of free-phase petroleum has been removed
at the site during this period.

All known or presumed releases of petroleum hydrocarbons at the South of Runway 18-36 Area
have occurred in the subsurface. Petroleum hydrocarbons associated with surface soils at the site
have not been reported.

CI.1.3 Migration Pathways

The initial petroleum release was into shallow subsurface soils; the material moved downward
into the groundwater (approximately 8 feet below ground surface [bgs]). Groundwater flow
direction at the site is radial: south toward Sweeper Cove, west toward South Sweeper Creek,
and north toward the crossover canal. Monitoring wells where product has been detected include
wells located within 50 feet of South Sweeper Creek. Free-phase petroleum product has been
observed entering the South Sweeper Creek on an intermittent basis. Seeps into South Sweeper
Creek east of the Transit Road Bridge have produced a petroleum sheen. Booms and other
product recovery devices were installed to intercept the seeps. Surface water sampling in
October 2001 for volatile organic compounds (VOCs) did not result in any detections. Impacted
sediment in the airport ditch system and in South Sweeper Creek have been removed or capped
into place to eliminate surface exposure (see Section 3.2).
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CIL.2.0 DATA EVALUATION AND SELECTION OF CHEMICALS OF POTENTIAL
CONCERN

The initial step in the risk assessment has two parts: first, the available sampling data and site
information are reviewed to select data applicable to human health; and second, chemical
concentrations within the data set are evaluated to identify chemicals and affected environmental
media (e.g., soil, groundwater) that are potential human health concerns requiring a more
detailed assessment.

CIL.2.1 Selection of Data Applicable to Human Health

Usually, not all the data available at a particular site are selected for inclusion in the risk
assessment because not all are relevant to human health. For example, the quality of the data
may be insufficient for the needs of the risk assessment, or the soil data may be from a depth
interval for which there would be no human exposures. The data selected for inclusion or
exclusion along with the rationale for exclusion in the risk assessments for this site is presented
on Table CI.2-1 and Figure CI.2-1 shows the sampling locations of the data selected for
inclusion in the risk assessment. A discussion of data issues from the perspective of human
health risk assessment is provided in the sections below.

Data Quality and Usability

Optimizing data usability reduces uncertainty in environmental data used in a risk assessment.
Data usability and quality issues are discussed below according to U.S. Environmental Protection
Agency (EPA) guidelines (1992a), which provide practical guidance on how to obtain an
appropriate level of quality of all environmental analytical data. All data have been collected
following Navy and EPA requirements, and the data are generally of sufficient quality for use in
risk assessment. Where multiple analyses of a sample exist, the highest detected or lowest
nondetected value is selected as the single, most valid, analytical result for the sample collected. In
addition, analytical results qualified as estimated values (i.e., J qualified results) are treated as valid
results.

Data Usability. The four data application questions requiring an answer for risk assessment
from EPA’s data usability guidance (USEPA 1992a) are as follows:

. What contamination is present, and at what levels? Sample numbers and
sample locations were chosen based on an understanding of the sources of
contamination and potential migratory pathways of chemicals, and according to
Alaska DEC regulations for petroleum-contaminated sites (ADEC 2000b). The
site characterization performed at this site identified diesel-range organics (DRO),
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likely primarily JP-5, as the major source of petroleum compounds. JP-5 has an
approximate carbon fraction range of Co to Cj6. Alaska DEC DRO analyses, with
an approximate carbon fraction range of Cjy to C,s, and Alaska DEC gasoline-
range organic (GRO) analyses, with an approximate carbon fraction range of Cg
to Co, cover the range of the majority of carbon compounds expected in the
groundwater plumes and soils; therefore, these analyses were appropriate to use in
evaluating contamination. The most toxic portions of petroleum are the single ring
aromatics—benzene, toluene, ethylbenzene, and xylenes (BTEX)—found
primarily in the GRO range, and the carcinogenic polycyclic aromatic
hydrocarbons (PAHs) found at the heavy end of the DRO range. The
carcinogenic PAHs are virtually excluded from JP-5 and would not be expected in
any significant amounts at any of the sites with JP-5 sources (ATSDR [Agency
Toxics Substances and Disease Registry] 1998). Analyses for BTEX and the
PAH compounds were performed separately along with analyses for metals and
other analyses for volatile organic compounds (VOCs) and semivolatile organic
compounds (SVOCs). Table CI.2-2 provides the analytical method and the
number of samples (detects and nondetects) analyzed per method for soil and
groundwater. The specific numbers of samples available for each potential COPC
are discussed further for each site under item 4 of this list.

Free phase petroleum has not been removed to the practicable end point at this
site (see Section 3.3). URS estimates that between 1,040 and 5,200 gallons of
free product may remain in the central portion of the site (see Figure 3-2).
However, risk assessments typically only quantitatively evaluate dissolved
concentrations in groundwater. Free-phase petroleum product is generally
assumed to present a health risk. The extent of free-phase petroleum product and
its potential effect on human exposures was qualitatively addressed in the risk
characterization section of the risk assessment.

. Are site concentrations different from background? Concentrations of
chemicals that occur on site in the absence of site activities are defined as
background concentrations. Comparison of site data to background
concentrations allows determination of the degree of contamination. Background
concentrations are only available for metals. For the organic constituents,
background was assumed to be zero. Lead is the only metal evaluated at this site.
Thus, lead concentrations in soil and groundwater used for screening were
compared against the available Adak Island background values for lead (URS
1995a).
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. Are all exposure pathways and areas identified and examined? Sufficient site

knowledge exists to understand potential current and future exposure pathways,
although in some cases the ability to quantify the pathway may be limited.
Exposure pathways are identified and discussed in detail in Section CL.3.0. In
addition, exposure pathways are illustrated on the CSM in Figure CI.2-2. Data
limitations with respect to the potential pathways are discussed further below.

. Are all exposure areas fully characterized? Sufficient data exist to characterize
exposures to DRO, GRO, and BTEX at the South of Runway 18-36 Area. Soil
samples were collected from 1993 to 2001, groundwater samples were collected
from 1992 to 2001, sediment samples were collected from 1996 to 1998, and
surface water samples were collected from 1993 to 1998. The sampling locations
at the South of Runway 18-36 Area are depicted in Figure CI.2-1. Note that
surface water and sediment data were not included in the human health risk
assessment, because human exposures to surface water and sediment at the South
of Runway 18-36 Area are expected to be infrequent, thus insignificant (see
further discussion in Section CI.3.1). In addition, no chemicals were detected in
surface water or sediment at levels that would be a human health concern (see
Tables 3-8 and 3-9). These data were used the ecological evaluation.

There are a sufficient number of groundwater samples taken from 26 sampling
locations. An adequate number of soil samples (subsurface) were collected from
66 sampling locations to evaluate a range of chemical concentrations at the site.
One surface soil sample was collected (location 850). The soil in the area where
this sample was collected has been completely re-worked, and covered with clean
fill material (BEESC 2001a). Therefore, this sample is no longer representative
of surface conditions at the South of Runway 18-36 Area, but likely more
representative of subsurface conditions. Thus, this sample was included in the
evaluation of subsurface soil exposures at the site. Although additional surface
soil samples were not collected, this does not represent a data gap because the
source of contamination was to the subsurface and contaminated surface soil was
removed and clean fill material was placed. Thus, there are no on-site exposures
to impacted surface soil at South of Runway 18-36 Area.

Data for PAHs are limited to five samples in soil. However, significant amounts
of carcinogenic PAHs are unlikely at JP-5 source sites and in support of this, no
carcinogenic PAHs were detected in soil (see Table 3-5).

Data Quality: Sample Quantitation Limits. All data have been collected following Navy and
EPA requirements; consequently, the data is generally of sufficient quality for use in risk
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assessment. Therefore, the focus of this section is to address any sample quantitation limit
(SQL) issues that are specifically applicable to human health. SQLs are the laboratory
quantitation limit (also referred to as the reporting limit) that is adjusted to reflect sample-
specific factors such as dilution, use of a smaller sample aliquot for analysis, or for matrix
interference. The method detection limit (MDL) is defined as the minimum concentration of an
analyte that can be routinely identified using a specific method. The reporting limit is the
minimum level at which an analyte can be accurately and reproducibly quantitated. SQLs are
used in risk assessment data evaluations because they “take into account sample characteristics,
sample preparation, and analytical adjustments” (USEPA 1989), and they are considered to be
the most relevant quantitation limits for evaluating nondetected chemicals.

Some of the SQLs in the data set may not meet risk assessment requirements, i.e., SQLs could be
above the screening value of the chemical. If a chemical is not detected in a sample, it could be
present at a concentration just below the reported SQL, or it may not be present in the sample at
all. If the quantitation limit is below the screening value, the resulting data set provides the risk
assessor with a higher degree of certainty in identifying COPCs. SQLs exceeding screening
values may be a particular concern for chemicals that are not selected as COPCs because those
chemicals could potentially be present at levels that warrant a health concern. For chemicals
selected as COPCs, a surrogate concentration of half the SQL is included in the risk calculations
for nondetected samples (see Section CI.3), as per EPA (1989) guidance; thus, while the use of
half the SQL could either under- or overestimate chemical concentrations, at least an attempt is
made to quantify possible risks.

If the chemical is never detected, it will be assumed not to be present. However, if the chemical
is detected at least once in any sample, then the range of SQLs will be further evaluated. Any
detected chemicals with SQLs greater than their screening values are listed in Table C1.2-3. This
table provides the number of “nondetected” values greater than screening values and the total
number of nondetected samples for each chemical. If the total number of samples is large
relative to the number of non-detects, then detection limits exceeding screening values are of less
concern, because the majority of the data set contains detected values. Chemicals with low
detection frequency and a high percentage of the non-detected values with SQLs exceeding
screening levels represent a greater degree of uncertainty because a larger percentage of the data
set could potentially be present above a screening level. The uncertainties surrounding the
inadequate SQLs for these compounds and the potential effect on the selection of COPCs and the
risk assessment results will be discussed in Section CIL.7.

Eight chemicals in groundwater had SQLs greater than the screening values. Of these 8
chemicals, 6 were ultimately selected as COPCs and quantitatively evaluated in the risk
assessment. Toluene was not selected as a COPC because none of the detected concentrations
exceeded its respective screening value. In addition, the SQL exceeded the screening level in
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only one of the 49 nondetected samples. Therefore, toluene is not likely present in
concentrations that are a health concern and the SQLs are not a concern. Benzo(a)pyrene was
not selected as a COPC because of infrequent detection and infrequent exceedance over its
respective screening value. The SQLs associated with this chemical represent a certain degree of
uncertainty that is further discussed in the uncertainty section. It should be noted that four of the
chemicals with quantitation limits over their screening values had quantitation limits that were
very high, in some cases many times greater than the screening values. All four of these high
quantitation limits were found in the same sample collected from location, LC6A (OLD 1). This
sample had the highest concentration of xylene and the high quantitation limits are likely a
function of the laboratory needing to dilute the sample to get accurate xylene concentrations.
Including half the SQL as a surrogate concentration for chemical data from this well in the risk
assessment adds a level of uncertainty to the exposure point concentrations for the chemicals
selected as COPCs and may bias concentrations high.

No detected chemicals in soil had SQLs greater than the screening values.
CIL.2.2 Chemical Selection Process

Typically, not all chemicals present at a site pose health risks or contribute significantly to
overall site risks. EPA guidelines (USEPA 1989) recommend focusing on a group of “chemicals
of potential concern” based on inherent toxicity, site concentration, and behavior of the
chemicals in the environment. To identify these COPCs, risk-based screening values are
compared to site concentrations of chemicals. If site concentrations of a chemical exceed their
respective screening concentrations, then further evaluation of their concentrations is conducted
and the chemicals may be retained as COPCs for further evaluation in the risk assessment. EPA
Region 9 residential soil preliminary remediation goals (PRGs) and tap water PRGs were used as
the risk-based screening values in the COPC screening process (USEPA 2002a). For the
petroleum compounds (GRO, DRO, and RRO), one-tenth of the Alaska DEC soil (Method 2,
over 40-inch zone) and groundwater cleanup levels were used as the screening values (ADEC
2003). These values are derived using the toxicity criteria of surrogate compounds that represent
the toxicity of the aliphatic and aromatic portions of each petroleum compound (ADEC 2001b).
For chemicals without screening criteria, screening criteria for surrogate chemicals were used
wherever possible, as per Alaska DEC (2001a) guidance.

COPCs were selected for each impacted media at the site. The screening process consisted of
the steps listed below, and the results are discussed in Section C1.2.3.

1. Determination of the frequency of chemical detection. EPA guidance allows
the elimination of chemicals from the quantitative evaluation if they are detected
infrequently and the magnitude of exceedance is not a concern (USEPA 1989). In



FINAL FOCUSED FEASIBILITY STUDY REPORT Appendix CI.0

South of Runway 18-36 Area Revision No.: 0
U.S. Navy, Engineering Field Activity, Northwest Date: 05/25/05
Contract No. N44255-02-D-2008 Page C1.2-6
Delivery Order 0037

this assessment, a frequency of detection of 5 percent was used as a criterion for
the elimination of chemicals as COPCs. In other words, if a chemical was
detected in fewer than 5 percent of the samples for a particular medium, it was
eliminated as a COPC if the magnitude of exceedance was not a concern. It
should be noted that for data sets containing fewer than 20 samples, evaluation of
the frequency of detection is generally not applicable.

Comparison of maximum detected chemical concentrations to background.
The term “background” is used here to refer to chemical concentrations that
would be expected to occur naturally in the environment without influence from
humans. In general, comparison with natural background levels is applicable only
to inorganic contaminants because the majority of organic contaminants are not
naturally occurring (USEPA 1989). Background values for all VOCs, SVOCs,
and total petroleum hydrocarbons (TPHs) are assumed to be zero in this
assessment. Background values for metals are site-specific values for Adak
Island (URS 1995a).

Comparison of the maximum detected chemical concentration in a particular
medium to the screening value. If the maximum detected chemical
concentration exceeds the screening value (one-tenth EPA Region 9 PRGs for
residential exposures for noncarcinogens, and the residential PRG for
carcinogens), then Alaska DEC (2001b) recommends the chemical be retained for
further evaluation in the risk assessment. In this step of the screening process, all
chemicals with a maximum concentration exceeding a screening value are
identified. The rationale behind comparing the maximum concentration against
one-tenth of a risk-based value is explained by the default assumption that all
toxic effects are additive. For example, two or more chemicals that are present at
concentrations just below the levels of concern for the individual chemicals could
be a health concern if their toxic effects are considered additive. Thus, it is
important to select more, rather than fewer, chemicals to evaluate in the risk
assessment due to potential cumulative effects. However, in some cases an
exceedance of the screening value by a maximum concentration does not
represent either an individual or an additive health concern within the context of a
particular site, and consequently the chemical could be safely eliminated as a
COPC and not affect the outcome of the risk assessment. The following two steps
describe the process used to further evaluate the chemicals with maximum
concentrations that exceed the screening level.

Evaluation of the frequency of exceedance over screening levels. The
frequency of exceedance of concentrations above the screening level was also
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evaluated. Estimates of risk are calculated using the 95 percent upper confidence
limit (95UCL) of the mean concentration for each chemical because the risk
calculations are based on an estimate of average exposure concentration over
time, not the maximum concentration. Therefore, if only a handful of
concentrations of a chemical exceed a screening level, and the magnitude of
exceedance is not large, the chemical will not represent a health risk and can
potentially be eliminated from the risk evaluation, particularly if the screening
level is below a level that is a health concern. Chemicals with few concentrations
exceeding their screening level, especially those with screening levels below risk-
based levels, may be eliminated from further evaluation. In general, a frequency
of exceedance of 10 percent or less was considered acceptable, thus warranting
exclusion as a COPC.

5. Evaluation of the magnitude of exceedance over screening levels. If the
frequency of exceedance was 10 percent or less, then the magnitude of
exceedance was evaluated. A magnitude of exceedance of up to 10 times the
screening level was considered potentially acceptable reason for exclusion as a
COPC if the screening level was one-tenth of a risk-based value. However,
exclusion as a COPC based on frequency and magnitude of exceedance are
evaluated on a case-by-case basis depending on the toxicity of the chemical, the
specific screening level, and the magnitude of exceedances.

CI.2.3 Results of Screening

This section describes the results of the screening process, including the rationale for selecting or
eliminating the chemicals.

Groundwater

Table CI.2-4 summarizes the screening process for groundwater. A total of 20 chemicals were
detected in the South of Runway 18-36 Area groundwater and compared to their respective
screening values. Of the 20 detected chemicals, 10 had maximum concentrations greater than
their respective screening values. These 10 chemicals were further evaluated, according to the
steps outlined in Section CI.2.2, for frequency and magnitude of exceedance above screening
levels (Table CI.2-5). Eight were selected as COPCs because their frequencies and magnitude of
exceedance above screening levels warrant in-depth evaluation in the risk assessment, according
to screening Steps 4 and 5. The eight selected chemicals are listed below.

. 2-Methylnaphthalene
. Acetone
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° Benzene

. Ethylbenzene

. Naphthalene

. Xylenes

. DRO

. GRO

As summarized in Table CIL.2-5, benzo(a)pyrene was not selected because the frequency of
chemical detection was equal to 5 percent and the frequency of exceedance above screening
levels was less than 10 percent (Steps 1 and 4, respectively). The exclusion of benzo(a)pyrene as
a COPC in groundwater is discussed further in the uncertainty section.

Although lead exceeded its screening value in 2 out of 10 samples (20 percent), the maximum
detected concentration was only 2 times greater than the screening value. In addition, the lead
screening value is based on EPA’s tap water action level for lead and is protective of children,
the most sensitive population to lead exposures, who drink tap water on a daily basis. At this
site, the only complete exposure pathways to groundwater are inhalation and dermal contact
during subterranean construction activities (see further discussion in Section 3.1). Lead is not a
volatile chemical and is not readily absorbed through the skin. Therefore, construction worker
exposures to lead in groundwater would not be significant (USEPA 2003b).

Soil

Table CI.2-6 summarizes the soil screening results for the South of Runway 18-36 Area. A total
of 11 chemicals were detected in site soil and compared to their respective screening values. Of
the 11 detected chemicals, 7 had maximum concentrations above their respective screening
levels. These seven chemicals were further evaluated, according to the steps outlined in

Section CI.2.2, for natural background (metals only) and frequency and magnitude of
exceedance above screening levels (Table C1.2-7). Four were selected as COPCs because their
frequencies and magnitude of exceedance above screening levels warrant in-depth evaluation in
the risk assessment, according to screening Steps 4 and 5.

The four selected chemicals are listed below:

2-Methylnaphthalene
Naphthalene

DRO

GRO
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As shown on Table CI.2-7, the three other chemicals were not selected for the following reasons:

. The frequency of chemical detection was less than or equal to 5 percent, as
summarized in Table CI.2-7 (Step 1 eliminates benzene)

. The frequency of exceedance above screening was less than or equal to
10 percent, as summarized in Table CI.2-7 (Step 4 eliminates benzene,
ethylbenzene, and xylenes).

. The magnitude of exceedance was less than 10, as summarized in Table CIL.2-7
(Step 5 eliminates benzene, ethylbenzene, and xylenes).

It should be noted that the soil screening criteria are based on residential exposures, and only
worker exposures to soil are evaluated at this site (see Section CI1.3.1.1). Workers, even
construction workers with high rates of soil contact, have much less exposure to soil than do
residents. In addition, the working adult population does not contain sensitive subpopulations,
such as children or the elderly, as do residential populations. Therefore, use of the residential
soil PRGs in the screening for COPCs is a conservative approach and allows for a certain degree
of flexibility in the selection of COPCs. Furthermore, estimates of risk are calculated using an
estimate of the average site concentration within the exposure area (generally the 95% UCL of
the mean), not the maximum concentrations. Thus, the low frequencies and magnitudes of
exceedance above screening values of the eliminated chemicals are likely to result in exposure
point concentrations that do not warrant a health concern. The exclusion of these chemicals as
COPCs in soil is discussed further in the uncertainty section.

CL.2.4 Summary of Selected COPCs

Table CI.2-8 summarizes the chemicals that were selected for quantitative evaluation by media.
Eight chemicals in groundwater and four chemicals in soil were selected as COPCs. Four
chemicals were selected as COPCs in both groundwater and soil.
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Table Cl.2-1
Summary of Data Selection for Use in the Risk Assessment

Soil

Locations of Data Included in the Risk Assessment

561, 563, 564, 565, 562, 560, 02-231, 02-232, 517, 02-518, 18/36-01, 18/36-04, 18/36-05, 734, 735, 736, 737,
738, 739, 740, 741, 742, 743, 744, 745, 802, 803, 28-804, 806, 850, 28-807, 28-808, 810, 811, 28-812, 499, 414,
408, 404, 418, 380, 497, 535, 503, 502, 496, 373, 374, 315, 399, 411, 398, 400, 401, 416, 407, 506, 372, E-
207, E-208, E-209, E-213, E-215, E-216, E-217, E-218

Excluded Data Rationale for Exclusion
Samples collected at depths greater than 15 feet bgs No direct human exposure to soils collected at
depths greater than 15 feet bgs
Samples designated as "field" Testing does not distinguish between fuel
products (e.g., gasoline or diesel)

Groundwater

Locations of Data Included in the Risk Assessment

02-231, 02-232, 18/36-01, 18/36-02, 18/36-03, 18/36-04, 18/36-05, 28-804, 28-808, 28-812, E-205, E-206, E-207,
E-208, E-209, E-213, E-215, E-216, E-217, E-218, LC6A, MRP-11, MRP-12, MRP-14

Excluded Data Rationale for Exclusion
Samples analyzed by Method AK-102-AA and Data of unacceptable quality according to ADEC
AK-103-AA (ADEC 2001e)
Samples analyzed by Method 418.1 Method does not distinguish between fuel

products (e.g., gasoline or diesel)

Samples analyzed by Methods EPH and VPH Usable data, but not compatible with ADEC
definitions of TPH carbon fraction ranges

Sediment and Surface Water

Excluded Data Rationale for Exclusion

These data are not applicable to human health,
but will be used in the ecological health
evaluation.

850, 851, 852, 514, 515, 516, 525, 527, 801, 805, 809,703, 704,
766, 765, 764, 763, 761, 767, 762

Notes:

ADEC - Alaska Department of Environmental Conservation
bgs - below ground surface

EPH - extractable petroleum hydrocarbons

TPH - total petroleum hydrocarbons

VPH - volatile petroleum hydrocarbons
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Table Cl1.2-2
Summary of the Number of Samples by Analytical Method
Matrix Analytical Method?® South of Runway 18-36

Soil 6000/7000, 6010 - Total Inorganics (Pb only) 34
8020 - Volatile Organics (BTEX only) 43

8021 - Volatile Organics (BTEX only) 37

8270 - Semivolatile Organics 4

8015 Mod - TPH, Gasoline Range 27

8100 Mod - TPH, Diesel Range 42

AK 101 - TPH, Gasoline Range 63

AK 102 - TPH, Diesel Range 62
Groundwater |6000/7000, 6010 - Total Inorganics (Pb only) 9
8020 - Volatile Organics (BTEX only) 43

8021 - Volatile Organics (BTEX only) 15

8270 - Semivolatile Organics 18

8270 Mod - Semivolatile Organics 1

8015 Mod - TPH, Gasoline Range 19

8100 Mod - TPH, Diesel Range 19

AK 101 - TPH, Gasoline Range 27

AK 101 AA - TPH, Gasoline Range 14

AK 102 - TPH, Diesel Range 28

V-CLP - Volatile Organics 4

®Samples analyzed by the following TPH methods are not included in this table: 418.1, AK 102 AA, AK 103 AA,
EPH, and VPH. See Tables 2-1 through 2-3.

Notes:

-- This analytical method was not used or matrix was not analyzed for this site.
BTEX - benzene, toluene, ethylbenzene, xylenes

TPH - total petroleum hydrocarbons

Pb - lead

Hg - mercury
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Table CI.2-3
Chemicals With Sample Quantitation Limits Exceeding Screening Values
Exposure Range of Sample | Screening No. of No. of Nondetects Frequency of
Medium Chemical Units | Quantitation Limits | Value Nondetections | Exceeding Screening Value | Exceedance (%)
Groundwater  |2_methylnaphthalene pg/L 2-2.11 0.6 7 7 100 %
Benzene pg/L 0.2-500 0.3 48 26 54 %
Ethylbenzene ng/L 0.2-10 2.9 29 1 3%
Naphthalene ng/L 0.02-2.11 0.6 10 7 70 %
Toluene ng/L 0.2-500 72.3 47 1 2%
Benzo(a)pyrene pg/L 0.02-1 0.009 18 18 100 %
DRO pg/L 100-1,000,000 150 16 14 88 %
GRO pg/L 5-1,000,000 130 36 9 25%

Notes:

DRO - diesel-range organics
GRO - gasoline-range organics
pg/L - micrograms of chemical per liter of medium

mg/kg - milligrams of chemical per kilogram of medium

No. - number
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Table CI.2-4
South of Runway 18-36 Area Groundwater
Occurrence, Distribution, and Selection of Chemicals of Potential Concern
[Scenario Timeframe: Future
Medium: Groundwater
p Medium: Groundwater
[Exposure Point: Tap Water
Location Range of Concentration Potential Potential
Minimum Minimum Maximum Maximum of Maximum Detection Detection Used for Background| Screening ARAR/TBC | ARAR/TBC | COPC Screening
CAS Number Chemical Concentratiorf” Qualifier Concentratior” Qualifier Unit Concentration Frequency Limits Screening Value (2) Value (3) Value Source Flag Rationale (4)
|Volatile Organic Compounds (VOCs)
91-57-6 2-MethylInaphthalene (5) 0.74 J 143 J ug/L E-217 8/15 2-211 143 0 0.6 1460 AkCL YES ASL
67-64-1 Acetone 320 J 320 J ug/L LC6A (OLD 1) 13 10 320 0 60.8 3650 AkCL YES ASL
83-32-9 Acenaphthene 0.04 J 2.47 ug/L 02-231 11/19 0.02-2.2 2.47 0 36.5 2200 AkCL NO BSL
120-12-7 Anthracene 0.04 J 0.15 J ug/L E-207 2/19 0.02 -2.22 0.15 0 183 11000 AkCL NO BSL
71-43-2 Benzene 0.389 39 ug/L 02-231 14/62 0.2 - 500 39 0 0.3 ¢ 5 AkCL YES ASL
100-41-4 Ethylbenzene 0.22 97 J ug/L LC6A (OLD 1) 33/62 0.2-10 97 0 29 ¢ 700 AkCL YES ASL
86-73-7 Fluorene 0.02 J 8.55 ug/L 02-231 15/19 0.02 -2.08 8.55 0 24.3 1460 AkCL NO BSL
91-20-3 Naphthalene 145 J 189 J ug/L E-217 9/19 0.02-2.11 189 0 0.6 1460 AkCL YES ASL
129-00-0 Pyrene 0.03 J 0.08 J ug/L LC6A (OLD 1) 4/19 0.02 -2.22 0.08 0 18.3 1100 AkCL NO BSL
108-88-3 Toluene 0.5 J 4.37 ug/L 02-231 15/62 0.2 - 500 4.37 0 72.3 1000 AkCL NO BSL
1330-20-7 Xylenes 0.44 580 ug/L LC6A (OLD 1) 33/62 0.2-2.0 580 0 21 10000 AkCL YES ASL
i Organic C (SVOCs)

208-96-8 (5) 0.15 J 0.21 J ug/L E-209 2/19 0.02 -2.22 0.21 0 36.5 2200 AkCL NO BSL
50-32-8 Benzo(a)pyrene 0.02 J 0.02 J ug/L E-217 1/19 0.02-1 0.02 0 0.009 ¢ 0.2 AkCL NO IFE, IFD
86-74-8 Carbazole 0.11 J 158 J ug/L E-217 3/8 0.2-0.22 1.58 0 3.4 40 AkCL NO BSL
218-01-9 Chrysene 0.03 J 0.04 J ug/L LC6A (OLD 1) 2/19 0.02 -2.22 0.04 0 92 ¢ 100 AkCL NO BSL
206-44-0 Fluoranthene 0.02 J 0.1 J ug/L E-205 2/19 0.02 -2.22 0.1 0 146 1460 AkCL NO BSL
85-01-8 Phenanthrene (5) 0.03 J 5.51 ug/L 02-231 9/19 0.02-2.2 5.51 0 183 11000 AkCL NO BSL
|Total Petroleum Hydrocarbons (TPH)
na [Diesel Range Organics (6) 100 [ 45000 [ugL | LceaoLby [ 3753 [100-1000000 | 45000 0 150 1500 AkCL | YEs [ AsL
na |Gasoline Range Organics (6) 21 | 2800 [ugt | o223 | 261 | 5-1000000 | 2800 0 130 1300 AkCL | YEs | AsL
Metals
7430-92-1 [Lead (7) [ 12 [ 3] 33 [Cugi | E-207 [ mo T 11 ] 33 [ us 15 15 ACL [ No [ LME
Notes: Definitions: AKCL- Alaska cleanup level
Chemicals bolded exceeded their screening value. ARAR/TBC - applicable or relevant and appropriate requirement/to be considered
(1) Minimu detected i ¢ - cancer endpoint

(2) Background is assumed to be zero for SVOCs, TPH, and VOCs.
Lead background was taken from the Background Study Report for Adak Island (U.S. Navy 1995).
(3) Screening values are one-tenth the Region 9 PRG for noncancer or full value for cancer, unless otherwise marked.
4) Rationale Codes
Selection Reason: ASL: above screening level
BSL: below screening level
IFE: infrequent exceedance of screening value
IFD: infrequent detection
LME: low magnitude of exceedance
(5) The following surrogate chemicals used for screening values:

Deletion Reason:

Chemical Name
2-Methylnaphthalene
Phenanthrene

Acenaphthylene

(6) There are no Region 9 PRGs for these chemicals; therefore, one-tenth of the Alaska groundwater cleanup level was used as the screening value.

(7) The screening value is the MCL lead action level.

Surrogate Chemical
Naphthalene
Anthracene

Acenaphthene

CAS - Chemical Abstract Service

COPC - chemical of potential concern

J - estimated concentration

MCL - Maximum contaminant level

ug/L - micrograms per liter

na - not available

PRG - EPA's Region 9 preliminary remediation goal for tap water
SVOC - semivolatile organic compound

TPH - total petroleum hydrocarbon

VOC - volatile organic compound



FINAL FOCUSED FEASIBILITY STUDY REPORT
South of Runway 18-36 Area
U.S. Navy, Engineering Field Activity, Northwest

Appendix CI.0

Revision No.: 0

Date: 05/25/05

Contracts No. N44255-00-D-2476/N44255-02-D-2008 Page CI.2-18
Delivery Orders 0005/0014
Table CI.2-5
South of Runway 18-36 Area Groundwater
Frequency and Magnitude of Exceedance for Chemicals
With Detected Concentrations Greater Than the Screening Values
Maximum Screening
Concentration | Concentration | Frequency of | Frequency of Magnitude of
Chemical (ng/L) (ng/L) Detection Exceedance Exceedance

Chemicals Not Selected as COPCs

2.2 times
o, o,

Benzo(a)pyrene 0.02 0.009 1/19 (5%) 1/19 (5%) screening

Lead 33 15 710 (70%) | 2/10 (20%) 2.2 times
screening

Chemicals Selected as COPCs

2-Methylnaphthalene 143 0.62 8/15(53%) | 8/15(53%) 231 times
screening

Acetone 320 60.8 1/3 (33%) 1/3 (33%) 3.3 times
screening

Benzene 39 0.34 14/62 (23%) | 14/62 (23%) 115 times
screening

DRO 45,000 150 37/53 (70%) | 35/53 (66%) 300 times
screening

Ethylbenzene 97 2.9 33/62 (53%) | 21/62 (34%) 33 times
screening

GRO 2,800 130 26/61 (43%) | 18/61 (30%) 22 times
screening

Naphthalene 189 0.6 9/19 (47%) 9/19 (47%) 305 times
screening

Xylenes 580 21 33/62 (53%) | 18/62 (20%) 28 times
screening

"No toxicity criteria are available; therefore, the chemical cannot be quantitatively evaluated.

Notes:

COPC - chemical of potential concern
DRO - diesel-range organics

GRO - gasoline-range organics

pg/L - micrograms per liter
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Table C1.2-6
South of Runway 18-36 Area Soil
Occurrence, Distribution, and Selection of Chemicals of Potential Concern
[Scenario Timeframe: Current/Future
Medium: Soil
Exposure Medium: Soil
Exposure Point: Construction Site/Trenching
Location of Range of Concentration Potential Potential
CAS Minimum Minimum Maximum Maximum Maximum Detection Detection Used for Background | Screening [ ARAR/TBC | ARAR/TBC Screening
Number Chemical Concentration (1) Qualifier Concentration (1) Qualifier Unit | Concentration | Frequency Limits Screening Value (2) Value (3) Value Source COPC Flag | Rationale (4)
\Volatile Organic Compounds (VOCs)
91-57-6 2-Methylnaphthalene (5) 61 61 mg/kg 02-231 1/4 0.2-4 61 0 5.6 92 AkCL YES ASL
71-43-2 Benzene 0.023 1.67 J mg/kg 734 3/78 0.0095-0.58 1.67 0 06 c 6.4 AkCL NO IFD, IFE, LME
100-41-4 Ethylbenzene 0.014 15.8 J mg/kg 734 25/78 0.01-0.5 15.8 0 8.92 ¢ 89 AkCL NO IFE, LME
86-73-7 Fluorene 10 10 mg/kg 02-231 1/4 0.2-4 10 0 2747 3300 AkCL NO BSL
"91-20-3 Naphthalene 14 14 mg/kg 02-231 1/4 0.2-4 14 0 5.6 92 AkCL YES ASL
85-01-8 Phenanthrene (5) 10 10 mg/kg 02-231 1/4 0.2-4 10 0 2189.6 24900 AkCL NO BSL
108-88-3 Toluene 0.013 1.65 J mg/kg 734 9/78 0.01-1 1.65 0 520 180 AkCL NO BSL
1330-20-7 Xylenes 0.023 49 J mg/kg 734 32/78 0.03-0.123 49 0 27.49 81 AkCL NO IFE, LME
[Total Petroleum Hydrocarbons (TPH)
na Diesel-Range Organics (6) 4.44 75000 mg/kg E-209 71/92 4-50 75000 0 825 8250 AkCL YES ASL
na Gasoline-Range Organics (6) 2.86 2700 mg/kg E-209 32/78 0.3-6.15 2700 0 140 1400 AkCL YES ASL
Metals
7430021 [Lead (7) 13 424 [ morkg | 506 37/37 _ 424 109 400 400 AKCL NO BSL
Notes: Definitions:  -- compound has 100% detection frequency

Chemicals bolded exceeded their screening value.

(1) Minimum/maximum detected concentration.

(2) Background is assumed to be zero for SVOCs, TPH, and VOCs.

Lead background was taken from the Background Study Report for Adak Island (U.S. Navy 1995).

(3) Screening values are the Region 9 residential soil PRGs for VOCs and Alaska cleanup values for TPHs (method two, over 40-inch zone).

One-tenth the PRG or cleanup level for noncancer or the full PRG or cleanup level for cancer were used as screening values.

(4) Rationale Codes
Selection Reason:

Deletion Reason:

ASL: above screening level

BSL: below screening level

IFE: infrequent exceedance of screening value

IFD: infrequent detection

(5) The following surrogate chemicals were used for screening values:

Chemical Name
2-Methylnaphthalene
Phenanthrene

LME: low magnitude of exceedance

Surrogate Chemical
Naphthalene

Anthracene

(6) There are no Region 9 PRGs for these chemicals; therefore, one-tenth of the Alaska soil cleanup level was used as the screening value.

(7) Lead is evaluated differently from other chemicals, and the PRG takes into account additive effects. Therefore, the full value of the PRG is reported on the table.

AKCL - Alaska cleanup level

ARAR/TBC - applicable or relevant and appropriate requirement/to be considered

¢ - cancer endpoint

CAS - Chemical Abstract Service

COPC - chemical of potential concern

J - estimated value

mg/kg - milligrams per kilogram

na - not available

PRG - EPA's Region 9 preliminary remediation goal for residential soil
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Frequency and Magnitude of Exceedance for Chemicals With Detected
Concentrations Greater Than the Screening Values

Maximum Screening
Concentration | Concentration | Frequency of | Frequency of Magnitude of
Chemical (mg/kg) (mg/kg) Detection Exceedance Exceedance

Chemicals Not Selected as COPCs

Benzene 1.67 0.6 3/79 (4%) 2179 (3%) 2.8 times
screening

Ethylbenzene 5.8 8.92 2579 (32%) | 2/79 (3%) 1.8 times
screening

Xylenes 49 27.49 32/79 (41%) | 2/79 (3%) 1.8 times
screening

Chemicals Selected as COPCs

2-Methylnaphthalene 61 5.6 1/4 (25%) 1/4 (25%) 11 times
screening

DRO 75,000 825 72/93 (77%) | 32/93 (34%) 91 times
screening

GRO 2,700 140 32/79 (41%) | 15/79 (19%) 19 times
screening

Naphthalene 14 5.6 1/4 (25%) 1/4 (25%) 2.5 times
screening

Notes:

COPC - chemical of potential concern
DRO - diesel-range organics

GRO - gasoline-range organics
mg/kg - milligrams per kilogram
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Chemical Groundwater Soil
2-Methylnaphthalene X X
Acetone X
Benzene X
DRO X X
Ethylbenzene X
GRO X X
Naphthalene X X
Xylenes X

Notes:

DRO - diesel-range organics
GRO - gasoline-range organics
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CL.3.0 EXPOSURE ASSESSMENT

This section evaluates sources, pathways, receptors, exposure duration and frequency, and routes
of exposure to assess total human exposure to the substances of concern at each site. The goal of
this section is to quantify a calculated dose of chemical per body weight per day for each COPC,
receptor, and exposure pathway combination. Three elements are required to calculate a dose:
first, a CSM must be developed that identifies exposure pathways and populations; second,
estimates of media concentrations at the exposure point must be developed; and third, factors
must be selected that quantify the amount of exposure. These exposure factors are then
combined with the media concentrations to quantify a dose for each chemical.

CIL.3.1 Conceptual Site Model

A CSM describes the sources of chemicals at a site, their release and transfer through
environmental media (e.g., soil and air), and the points and means by which human populations
might contact the chemicals. This section provides a brief description of which environmental
media have been impacted by chemical releases, a description of the site’s land uses, and a
characterization of the exposed populations under both current and future conditions, as is
required by EPA and Alaska DEC guidance (USEPA 1989, ADEC 2000a). The goal of the CSM
is to provide an understanding of where the site-related chemicals are present and where they
may be present in the future so that the populations that could encounter the chemicals can be
identified. The pathways of exposure for these populations can then be selected for quantitative
evaluation of health risks.

Affected Media and Land Use

The following media have been identified as containing chemicals above risk-based screening
levels associated with an abandoned fuel line located near the southeast corner of Runway 18-36:

) Subsurface soil
) Groundwater

Subsurface soil and groundwater contamination is found over a large area South of Runway
18-36. The regional aquifer beneath the site is at an average depth of 8 feet bgs, with a range of
5to 10 feet bgs. Groundwater is not a drinking water source because of saltwater intrusion.
Therefore, risks from groundwater as a drinking water source will not be evaluated in this
assessment. Groundwater in the area appears to flow south toward Sweeper Cove and west
toward South Sweeper Creek. Nearshore groundwater in the vicinity of Sweeper Cove and
South Sweeper Creek is tidally influenced.
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Alaska DEC guidance (ADEC 2000a) requires that future land use scenarios be identified in
order to estimate future exposures, as well as current exposures. The Adak Reuse Plan (ARC
2000) has been developed by the Adak Reuse Corporation (ARC) to recommend the reuse of
existing infrastructure to support a residential population on Adak Island. Therefore, no new
infrastructure is hypothesized for the purposes of the risk assessment. The Adak Reuse Plan also
includes information about current land ownership and proposed comprehensive land use plans.
The report also includes an analysis of zoning controls for the island, capital improvements
required to operate a community of the desired size, a strategy for maintaining and acquiring
personal property on the island, recommendations and costs for operations and maintenance
(O&M), and a strategy for implementing this plan. The Adak Reuse Plan identifies land use at
the South of Runway 18-36 Area as aviation and public facilities (Figure CI.3-1). Public
facilities reuse is intended to provide for and protect areas of public lands or facilities for public
use (ARC 2000). The adjacent property to the east and west of the South of Runway 18-36 Area
is classified for commercial reuse. The intent of the commercial land use category is to provide
areas for general commercial/institutional activities that are oriented toward serving the
commercial needs of the residents.

Selected Populations

Based on the site’s current and potential future land use, the following populations are selected
for further discussion:

) Current and future adult construction workers
. Future trespassers

There are no buildings located in the exposure area; therefore, building workers will not be
evaluated. Future construction workers could be exposed to both subsurface soil and
groundwater because groundwater is as shallow as 5 feet bgs in the South of Runway 18-36 Area
and exposure might occur during intrusive activities. In addition, future trespassers who might
travel from the housing areas are a population of concern for exposure to surface water and
sediment in the West Canal Ditch; and recreational users are a population of concern for
exposure to surface water, sediment, and fish/shellfish in South Sweeper Creek.

Although surface materials could theoretically migrate off site and affect off-site receptors, there
is no contaminated surface soil at this site (see Section 1.1). The groundwater plume is also not
affecting any off-site populations (no drinking water use and no off-site buildings occur above
any part of the plume). Therefore, no off-site receptors were identified as populations of
potential concern at this site.
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Identification of Exposure Pathways

Several possible pathways of exposure may exist at this site. An exposure pathway is the
mechanism by which a receptor (human) is exposed to chemicals from a source. The following
four elements constitute a complete exposure pathway:

A source and mechanism of chemical release

A retention or transport medium (e.g., soil)

A point of potential human contact with the affected medium

A means of entry into the body (e.g., ingestion) at the contact point

Only complete pathways containing all four elements result in exposures. However, in some
circumstances, an exposure pathway may be considered complete (i.e., meet all four elements
outlined above), but insignificant. An exposure pathway is considered complete but insignificant
if one or more of the following conditions is met (USEPA 1989):

. The exposure resulting from the pathway is much less than that from another
pathway involving the same medium.

. The potential magnitude of exposure from the pathway is low or of limited
toxicological importance.

. The probability of the exposure occurring is very low and the risks associated
with the occurrence are not high.

Only complete and significant pathways of exposure will be quantitatively evaluated in this risk
assessment. Complete but insignificant pathways of exposure generally do not require
quantitative evaluation, but will be discussed qualitatively. The CSM (see Figure CI.2-2) depicts
the complete pathways for this site. In addition, the current and future exposure pathways
considered for the characterization of the site are discussed in more detail.

The rationale for selecting pathways for quantitative evaluation and eliminating pathways
considered incomplete or relatively insignificant sources of risks are discussed in the following
subsections.

Contact With Soil and Groundwater by Construction Workers. It is assumed that
construction activities could occur anywhere on the site. Therefore, the construction worker
exposure area is defined by the area of contamination as characterized by the data. Figure CI.3-2
depicts the construction worker exposure area, and construction worker EPCs were calculated
from the chemical concentrations in the sampling locations within the defined exposure area.
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Construction workers would disturb soil if they, for example, constructed a road or installed
underground utilities through the area. Therefore, current and future construction workers could
be exposed to chemicals in subsurface soil (as deep as 15 feet bgs) by ingestion, dermal contact,
and inhalation while performing work that involves soil disturbance. Although significant
amounts of dust generation are unlikely because of the wet weather conditions and soils with
high moisture content on Adak, this pathway is included in the quantitative evaluation for
construction workers because of the active soil disturbance that occurs during construction.

Subsurface soil disturbances during construction activities typically occur as deep as 15 feet bgs
(ADEC 2000a) and groundwater is at an average depth of 8 feet bgs. Therefore, construction
workers could come into direct contact with chemicals in groundwater while performing work
that involves soil disturbance. Construction workers were evaluated for dermal exposure to
groundwater and inhalation of volatile chemicals vaporizing into the outdoor air. Because of the
possibility of construction work taking place below grade in semi-confined conditions, the vapor
inhalation pathway could potentially be significant for construction workers. Semi-confined
conditions represent a worst-case vapor inhalation scenario because vapor concentrations would
be higher than in outdoor air (see also Section CI.7.0).

Contact With Surface Water and Sediments in the West Canal Ditch by Trespassers.
Groundwater at the facility is hydrologically connected to the airport ditch system, and
petroleum compounds have been detected in surface water and sediment of the West Canal
Ditch. Consequently, people who might trespass in the ditches during outdoor activities might
encounter petroleum compounds. However, the airport runway area is restricted to airport
personnel and the general public is not allowed in this area. In addition, the nearest housing area
is over half a mile away from the South of Runway 18-36 Area. For this reason, human contact
with surface water and sediment would likely be infrequent and of short duration. Therefore,
trespass exposures to surface water and sediment from the Ditch, though a potentially complete
pathway, are considered limited and insignificant. Consequently, this pathway was not
quantified. Note: Recreational exposures to chemicals in surface water and sediment of the
Airport Ditch were quantitatively evaluated under a trespass scenario in the risk assessment for
the SWMU 62, New Housing Fuel leak site. The SWMU 62 risk assessment results did not find
a health risk to children occasionally coming into contact with ditch surface water and sediment.

Contact With Surface Water, Sediments, and Fish/Shellfish in South Sweeper Creek by
Recreational Users. Groundwater at the facility is hydrologically connected to South Sweeper
Creek, and petroleum compounds have been detected in surface water and sediment.
Consequently, child recreational users might encounter petroleum compounds in South Sweeper
Creek during outdoor activities. However, the nearest existing housing area is over half a mile
away from South Sweeper Creek in the South of Runway 18-36 Area. For this reason, human
contact with surface water and sediment would likely be infrequent and of short duration. In
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addition, removal actions of impacted sediment in the Creek and control of seeps have resulted in
only low levels of petroleum compounds remaining in these media in the Creek (see Section
3.5.3 and Tables 3-8 and 3-9). No detected chemicals in sediment collected from South Sweeper
Creek exceeded Alaska DEC soil cleanup levels protective of direct human contact; and no
detected chemicals in surface water collected from South Sweeper Creek exceeded Alaska DEC
groundwater cleanup levels for protection of drinking water except DRO and benzo(a)pyrene at
one location, location 851 (see further discussion in uncertainty section). Therefore, recreational
exposures to surface water and sediment from South Sweeper Creek, though a potentially
complete pathway, are considered limited. Current concentrations are below levels that would
be a health concern; thus, insignificant. Consequently, this pathway was not quantified.

People have been observed fishing and harvesting shellfish at the mouth of South Sweeper Creek
where it drains into Sweeper Cove. Therefore, the fish ingestion pathway could represent a
potentially complete pathway. However, part of the remedial action for Sweeper Cove is the
issuance of a fish advisory which limits the amount of shellfish ingested from Sweeper Cove
(U.S. Navy 2004). While the South of Runway 18-36 Area does not have any restrictions on
shellfish consumption, shellfish are not expected to be present in the South of Runway 18-36
Area in great numbers. The fish advisory in place for Sweeper Cove is expected to be protective
of potential shellfish contamination at the mouth of South Sweeper Creek. Therefore, the fish
ingestion pathway was not evaluated for this site, because it is being addressed by the remedial
actions in place for Sweeper Cove.

CIL.3.2 Exposure Point Concentrations

To calculate a cancer risk or a noncancer hazard, an estimate must be made of the chemical
concentration to which an individual may be exposed. According to EPA (USEPA 1992b,
1992c¢), the concentration term at the exposure point (the EPC) should be an estimate of the
average concentration to which an individual would be exposed over a significant part of a
lifetime. Because of the uncertainties surrounding the true average, EPCs were calculated using
the 95UCL of the arithmetic mean as the appropriate estimate of the average site concentration
for a reasonable maximum exposure (RME) scenario (ADEC 2001d). All statistical program
printouts and data used in the EPC calculations are included as Attachment CI-1.

The formula used to calculate a 95UCL depends on the distribution of the data, i.e., the “shape”
of the curve (USEPA 1992c¢). A statistical test was performed for each COPC’s data set to
determine the best distribution assumption for the data set. A statistical add-in to Microsoft
Excel, titled MTCAStat 3.0, provided by Washington State Department of Ecology was used to
determine distributions (http://www.ecy.wa.gov/programs/tcp/tools/toolmain.html). The results
of the distribution test indicate whether the data are normally distributed, lognormally
distributed, or neither normal nor lognormal. If the data set distribution is normal, MTCAStat
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3.0 was used to calculate a corresponding 95UCL value. If the MTCAStat 3.0 results indicate a
lognormal or “neither” distribution of the data set, a one-sided 95UCL was calculated using the
bootstrap method as recommended by EPA and Alaska DEC (USEPA 1997b, ADEC 2001d).

The bootstrap method is a nonparametric statistical technique, which can reduce the bias of point
estimates and construct approximate confidence intervals for the population mean. Using
SYSTAT 9 software, the bootstrap procedure involves drawing repeated samples of size n with
replacement from the given set of data. The process is repeated a large number of times, and
each time an estimate of the sample mean is calculated. For this risk assessment, the process was
repeated 1,000 times, resulting in a new population of sample means. According to the central
limit theorem, the arithmetic means obtained from independent, random samples drawn from the
same population will be approximately normally distributed, regardless of the distribution of the
sampled population, if the sample size is large (ADEC 2001d, USEPA 1999b). When the
assumption of normally distributed means is valid, confidence intervals for the mean may be
estimated using the t-statistic (USEPA 1999b). Summary statistics were performed on the 1,000
bootstrapped estimates of the mean. The mean and standard deviation of the bootstrapped
estimates were then applied to the Student-t equation for estimating the UCL of a normally
distributed population, as follows:

95UCL = (mean of bootstrap estimates) + 1.64 x (standard deviation of bootstrap
estimates)

Where, 1.64 is the z value corresponding to an o = 0.05.

Statistical tests were not used for data sets with fewer than 10 samples. If the data set has fewer
than 10 samples, the maximum concentration was used as the estimate of the EPC for that
chemical. As per EPA (1989) and Alaska DEC guidance, half the SQL was used as a surrogate
concentration for nondetected samples. A summary of EPCs for construction workers is
included on Table CI.3-1.

Calculation of Exposure Point Concentrations for Petroleum Compounds

Alaska DEC recommends the surrogate approach for evaluating petroleum compounds. The
surrogate approach involves separation of the fuel mixtures (e.g., DRO) into aliphatic and
aromatic carbon-range fractions and the use of surrogate compounds or derived values to
represent the toxicity of those fractions. Therefore, EPCs were calculated for each of the
aromatic and aliphatic carbon range fractions. The GRO and DRO data were converted into their
respective aromatic and aliphatic carbon fractions by multiplying the GRO and DRO EPCs by
the Alaska DEC default percentages of aromatic and aliphatic fractions within each carbon
fraction range. The Alaska DEC default percentages are listed in Table CI.3-2. The use of
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Alaska DEC’s default percentages is a conservative approach which is discussed further in the
uncertainty section (Section CI-7).

Cl1.3.3 Calculation of Chemical Dose

This section defines the magnitude, frequency, and duration of exposure for the populations and
pathways selected for quantitative evaluation. Doses are calculated assuming RME as defined
by EPA and Alaska DEC. All ACLs and cleanup actions are generally determined from RME
risks and hazards; therefore, the calculation of central tendency (CT) risks/hazards was not done
because it is not necessary information for the focused feasibility study.

The formulas and exposure factors that were used in concert with the EPCs to quantify dose for
the complete pathways at the site are presented in Tables CI.3-3 and CI.3-4, which also indicate
the source of the factors. Where site-specific factors, rather than accepted defaults, are proposed
for use, the rationale for their selection is discussed below. Default exposure factors are
discussed in Attachment CI-2.

Exposure Frequency for Construction Workers

EPA (2002c) default values for construction workers assume an exposure duration of one year,
during which workers are at a job site in a contaminated area for 250 days (exposure frequency).
However, on Adak Island, construction activities are not expected to occur throughout an entire
year because of inclement weather patterns. Therefore, a construction worker exposure
frequency of 190 days per year was used. This assumes that construction activities will take
place in the summer, spring, and fall and cease in the winter. This is based on a 5-day
workweek, with 2 weeks of vacation, for 9 months out of a year.

Groundwater Emission Factors for Construction Workers

For volatile chemicals in groundwater that could be inhaled during construction work, an upper-
bound volatilization factor (VF) is used and is based on workers in trenches flooded with
groundwater off-gassing VOCs. As described earlier, VOCs are defined as chemicals having
both a molecular weight of less than 200 g/mole and a Henry’s Law constant greater than

10~ atm-m*/mole (USEPA 2002b). A methodology developed by EPA was used to estimate a
VF from water (VFw) (USEPA 1999a). The EPA (1999a) method examines the mass of a
chemical that could be transferred from water to air and assumes:

LY)_ k) (1000
VFW(W) (k{LLlj(H) ( m’ )
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where:

kig= A conservative estimate of the overall mass transfer coefficient from the liquid phase to the
gas phase of 3.0 x 107 meters per second (m/sec) (USEPA 1999a)

L = A maximum trench length of up to 30 meters (USEPA 1999a)

H = an average trench depth of 3 meters (USEPA 1999a)

u = Site-specific average wind speed of 14 miles per hour (mph) (6.26 m/sec) over a year’s
time (URS 1995b)

k= An air mixing rate between trench air and ambient air of 50 percent; uniform mixing of air
occurs in the trench (USEPA 1999a)

On Adak, continuous winds average approximately 14 mph with gusts up to 115 mph (URS
1995b). Adjusting the wind speed results in a VFw of 0.01 liters per cubic meter (L/m’).

Particulate Emission Factor for Soil

The particulate emission factor (PEF) relates the concentration of chemical in soil with the
concentration of dust particles in the air, or “fugitive dust” (USEPA 1996). A site-specific PEF
was calculated for the site using the equation from EPA (2002c). The emissions part of the
equation is based on the “unlimited reservoir” model from Cowherd et al. (1985) developed to
estimate particulate emissions owing to wind erosion (as cited in USEPA 1996). The dispersion
part of the equation includes a dispersion coefficient (Q/Cying). The variable, Q/Cying, 18
dependent on the climatic zone and meteorological conditions at a site. Therefore, site-specific
dispersion factors can be calculated that reflect the site location and climate as well as the site
size. The Alaska DEC (2002) default Q/C value for the “over 40-inch zone” of 82.72 (g/m’—s
per kg/m®) was used in the PEF equation. Table CL3-5 summarizes the inputs for the PEF
equation.

The Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites (USEPA
2002c) also provides a more complicated method for deriving a PEF for a construction scenario,
which takes into account the amount of dust thrown into the air from vehicle traffic (e.g.,
earthmoving equipment). During intrusive construction activities subsurface soil could be
moved to the surface. Detailed site-specific information required for input into this PEF
equation was not available (i.e., length and width of construction roads, number and average
weight of construction vehicles, etc.). The simpler approach for estimating PEF as described
above was used instead. If construction activities are planned at this facility in the future,
particulate air concentrations should be recalculated using project-specific information.



FINAL FOCUSED FEASIBILITY STUDY REPORT Appendix CI.0

South of Runway 18-36 Area Revision No.: 0
U.S. Navy, Engineering Field Activity, Northwest Date: 05/25/05
Contract No. N44255-02-D-2008 Page CI.3-9
Delivery Order 0037

Volatilization Factor for Soil

The soil-to-air volatilization factor (VF) is used to define the relationship between the
concentration of the volatile contaminant in soil and the flux of the volatilized contaminant to air.
The VF only applies to volatile chemicals in soil, while the PEF, described above, only applies to
nonvolatile chemicals. The Supplemental Guidance for Developing Soil Screening Levels for
Superfund Sites (USEPA 2002c) provides a method for deriving chemical specific VFs that are
appropriate for evaluating exposures for subchronic outdoor inhalation of volatiles by
construction workers.

The equation used to derive the VFs for the construction worker scenario is Equation 5-14 of the
Supplemental Guidance and is shown in Table CI.3-5. The VF equation combines chemical-
specific properties with dispersion assumptions. The default subchronic dispersion factor for
volatiles factor, Q/Cs,, was derived using EPA’s SCREEN3 dispersion model for a hypothetical
site under a wide range of meteorological conditions. Unlike the Q/C value for the PEF above,
the Q/Cq, can only be modified to reflect different site sizes; it cannot be modified for climatic
zone. The default Q/Cs, was used which assumes a 0.5-acre site. The time interval, T, is the
total time over which construction occurs in seconds. For the construction worker scenario, a
time interval of 3.2 x 107 seconds (1 year x 365 days/year x 24 hours/day x 60 min/hour

x 60 sec/min) will be assumed, which is equal to the assumed exposure duration for the
construction worker.
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Table CIL.3-1
Summary of Exposure Point Concentrations (EPCs)
Construction Worker Exposures
Groundwater Soil
Chemical ng/L mg/kg
2-Methylnaphthalene 33.8 61°
Acetone 320° -
Benzene 14.3 --
Ethylbenzene 12.7 --
Naphthalene 44.6 14°
Xylenes 55.9 --
GRO (C-Cy aliphatics) 15312 238
GRO (C¢-Cg aromatics) 10937 170
DRO (Cy-Cs, aliphatics) 25012 7424
DRO (Cy-C,4 aromatics) 12506 3712

Note: All EPCs are the UCL95, unless otherwise noted.

* A UCL95 cannot be calculated for this chemical because there are fewer than 10 samples in the data set.

Therefore, the maximum detected concentration was used as the EPC.
-- These chemicals were not selected as COPCs in this medium.

DRO - Diesel range organics
GRO - Gasoline range organics
pg/L - microgram per liter
mg/kg - milligram per kilogram
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Table CI.3-2
Alaska DEC Default Petroleum Compositions

Carbon Range Percent Aliphatic Percent Aromatic
Gasoline-range organics (Cy-Cyg) 70% 50%
Diesel-range organics (Cy-Cp4) 80% 40%
Residual-range organics (>Cy,) 90% 30%

Source: ADEC 2000b.

Note that total composition adds up to greater than 100 percent. Alaska DEC (2000b)
recommends these percentages because of the uncertainties surrounding actual composition
of weathered petroleum products.

Note:
DEC - State of Alaska Department of Environmental Conservation
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_ Table CI1.3-3
Construction Worker Exposures to Groundwater,
Exposure Assumptions and Intake Equations
Equations:
Chemical intake (mg/kg-day) = CW * SIF
SIFyerm= CF1*CF2+SA« EF*ET*ED « PC
BW e« AT
SIF;n=CFleInhR«EF «ED * VFw
BW « AT
Where:
SIFgerm (L-mg/ug-kg-day) = summary intake factor for dermal contact with groundwater
SIF (L-mg/ug-kg-day) = summary intake factor for inhalation of groundwater vapors
Parameter Definition Value Units Source
CwW Chemical concentration in chemical specific ug/L analytical data
groundwater
CF1 Conversion factor 1.00E-03 mg/ug not applicable
CF2 Conversion factor 1.00E-03 L/cm® not applicable
SA Skin surface area 3300 cm? default value, USEPA 2002c
PC Dermal permeability chemical specific cm/hr USEPA 2003b
constant
InhR Inhalation rate 20 m?*/day default value, USEPA 2002c
VFw Volatilization factor for 0.01 L/md site-specific, USEPA 1999a
water
EF Exposure frequency 190 days/year site-specific
([ET Exposure time 8 hours/day |site-specific
ED Exposure duration 1 years site-specific
BW Body weight 70 kg default value, USEPA 2002c
ATnC Averaging time ED x 365 days/year days default value, USEPA 2002c
(noncarcinogen)
ATca Averaging time (carcinogen) 25,550 days default value, USEPA 2002c
Notes:

cm? - centimeters squared
cm® - cubic centimeters

hr - hour

kg - kilograms

L - liters

m® - cubic meters
mg - milligrams
ug - micrograms
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Table C1.3-4
Construction Worker Exposures to Soil,
Exposure Assumptions and Intake Equations
Equations:
Chemical intake (mg/kg-day) = CS * SIF
SIFj,,= IR*CF-EF-ED
BW ¢ AT
SIFgem= CF¢SA+AF« ABS*EF « ED
BW e AT
SIF;, = InhR * EF « ED « (1/PEF)
BW ¢ AT
Where:
SIFing (day™) = summary intake factor for ingestion of soil
SIFgem (day™) = summary intake factor for dermal contact with soil
SIF;, (day™) = summary intake factor for inhalation of fugitive dust
Parameter Definition Value Units Source
CS Chemical concentration in chemical specific mg/kg analytical data
soil
IR Ingestion rate 330 mg/day default value, USEPA 2002c
CF Conversion factor 1.00E-06 kg/mg not applicable
SA Surface area 3300 cm? default value, USEPA 2002c
AF Soail to skin adherence factor 0.3 mg/cmP-day  |default value, USEPA 2002¢
ABS Absorption factor chemical specific unitless USEPA 2003b
InhR Inhalation rate 20 m3/day default value, USEPA 2002c
PEF Particulate emission factor 5.09E+08 m3/kg site-specific, USEPA 2002c
[lEF Exposure frequency 190 days/year site-specific
[[ED Exposure duration 1 years default value, USEPA 2002¢
BW Body weight 70 kg default value, USEPA 2002c
ATnc Averaging time ED x 365 days/year days default value, USEPA 2002c
(noncarcinogen)
ATca Averaging time (carcinogen) 25,550 days default value, USEPA 2002c
Notes:
cm? - centimeters squarec
kg - kilograms

m® - cubic meters
mg - milligrams
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Table CI.3-5
Summary of Volatilization Factor and Particulate
Emission Factor Inputs and Equations
Parameter Definition (units) Value Source

D, = {[(qa""° x Di x H’) + (q' " X Dy)1/n’} / {poKocfoe + G + q.H}

Ja Air-filled soil porosity (Lai/Lgoir) 0.28 Default value (USEPA 2002c)

Dy Diffusivity in air (cm®/s) Chemical specific |Table 37 page 137 of USEPA 1996

H’ Henry’s Law constant (unitless) Chemical specific|Table 36 page 134 of USEPA 1996

Qw Water-filled soil porosity (Lyaer/Lsoi1) 0.15 Default value (USEPA 2002c)

Dy, Diffusivity in water (cm®/s) Chemical specific |Table 37 page 137 of USEPA 1996

n Total soil porosity (Lpore/Loit) 043 1-(pw/ps)

Po Dry soil bulk density (g/cm’) 1.5 Default value (USEPA 2002c)

Ps Soil particle density (g/cm”) 2.65 Default value (USEPA 2002c)

Koc Soil organic carbon-water partition Chemical specific | Table 39 page 143 of USEPA 1996.

coefficient (cm®/ 2) The larger of the calculated K, or
measured K, was used.

foc Organic carbon content (g/g) 0.006 Default value (USEPA 2002c)
VF = Q/C x (1/Fp)” x [(3.14xD, x T)"?/(2 x Py X Dy)] x 10* * The Fy, factor is only used with the Q/C 4, dispersion
coefficient

Q/Cvol [Q/Csa]

Dispersion coefficient for volatiles

per kg/m3)

[subchronic dispersion coefficient] (g/m*-s

82.72 [14.31]

Alaska DEC default value for “over
40-inch zone” (2002). Value in
brackets is the EPA’s subchronic
dispersion coefficient default from
Exhibit D-3 (2002c).

Fp Dispersion correction factor (unitless) The 0.19 Default value (USEPA 2002c)
Fp factor is only used with the Q/Cs,
dispersion coefficient.
T (on-site worker) |Exposure interval (s) 9.5x 10° Default value (USEPA 2002c)
T (construction [Exposure interval (s) 3.2E+07 Total time over which construction
worker) occurs; site specific.
Po Dry soil bulk density (g/cm’) L5 Default value (USEPA 2002c)
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Table CI1.3-5 (Continued)
Summary of Volatilization Factor and Particulate
Emission Factor Inputs and Equations
Parameter Definition (units) Value Source
PEF = [Q/Cwind x 3600] / [0.036 x (1-V) x (U,/Uy)’ x F(x)]
Q/Cyina Dispersion coefficient for fugitive dust 82.72 Alaska DEC default value for “over
(g/m*-s per kg/m’) 40-inch zone” (2002).
A% Fraction of vegetative cover (unitless) 0.5 Default value (USEPA 2002¢)
Un Mean annual windspeed (m/s) 6.24 Site specific
U, Equivalent threshold value of windspeed at 11.32 Default value (USEPA 2002c)
7 m (m/s)
F(x) Function dependent on U, /U, 0.194 Default value (USEPA 2002c)
PEF Particulate emission factor (m’/kg) 5.09E+08 Calculated

() Although the default value is listed here, this value is representative of the area evaluated.

Notes:
g - gram
m’/kg - cubic meter

per kilogram

m/s - meter per second
g/m’-s - gram per square meter; second
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C14.0 TOXICITY CRITERIA

The purpose of the toxicity assessment is to weigh the available and relevant evidence regarding
the potential for chemicals to cause adverse health effects in exposed individuals and to provide
a quantitative estimate of the relationship between the magnitude of exposure and the likelihood
of adverse effects (USEPA 1989). A fundamental principle of toxicology is that the dose
determines the severity of the effect. Accordingly, the toxicity criteria describe the quantitative
relationship between the dose of a chemical and the type and incidence of the toxic effect. This
relationship is referred to as the dose-response. The types of toxicity criteria are described in the
following subsections. Tables C1.4-1 and CI.4-2 present toxicity criteria used in this assessment.
Attachment CI-3 contains discussions of the specific criteria and associated health effects for
each COPC.

Cl.4.1 Oral Toxicity Criteria

A dose-response evaluation is the process of quantitatively evaluating toxicity information and
characterizing the relationship between the dose of the chemical and the incidence of adverse
health effects in the exposed population. From this quantitative dose-response relationship,
toxicity criteria are derived that can be used to estimate the potential for adverse health effects as
a function of exposure to the chemical. Toxicity values are combined with the summary intake
factors listed on Tables CI.3-3 and CI.3-4 and are used to calculate human risks for various
exposure scenarios. Exposure to chemicals can result in cancer or noncancer effects, which are
characterized separately. Essential dose-response criteria are the EPA slope factor (SF) values
for assessing cancer risks and the EPA-verified reference dose (RfD) values for evaluating
noncancer effects. These criteria are from the EPA’s on-line database, Integrated Risk
Information System (IRIS) (USEPA 2003a). Where IRIS criteria were not available, other EPA
sources of toxicity criteria were investigated as described in Attachment CI-3 for individual
chemicals.

Cancer Effects

The cancer SF (expressed as (mg/kg-day) ™) expresses excess cancer risk as a function of dose.
The dose-response model is based on high- to low-dose extrapolation, and assumes that there is
no lower threshold for the initiation of toxic effects. Specifically, cancer effects observed at high
doses in laboratory animals or from occupational or epidemiological studies are extrapolated,
using mathematical models, to low doses common to environmental exposures. These models
are essentially linear at low doses, such that no dose is without some risk of cancer. The cancer
SFs for each of the COPCs are presented on Table CL.4-1.
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Noncancer Effects

Chronic RfDs are defined as an estimate of a daily exposure level for the human population,
including sensitive subpopulations, that is likely to be without appreciable risk of noncancer
effects during a lifetime of exposure (USEPA 1989). Chronic RfDs are specifically developed to
be protective for long-term exposure to a chemical and are generally used to evaluate the
potential noncancer effects associated with exposure periods of 7 years to a lifetime. RfDs are
expressed as mg/kg-day and are calculated using lifetime average body weight and intake
assumptions. The noncancer toxicity criteria is presented in Table CI.4-2.

RfD values are derived from experimental data on the no-observed-adverse-effect level
(NOAEL) or lowest-observed-adverse-effect level (LOAEL) in animals or humans. The
NOAEL is the highest tested chemical dose given to animals or humans that has not been
associated with any adverse health effects. The LOAEL is the lowest chemical dose at which
health effects have been reported. RfDs are calculated by dividing the NOAEL or LOAEL by a
total uncertainty factor (UF), which represents a combination of individual factors for various
sources of uncertainty associated with the database for a particular chemical or with the
extrapolation of animal data to humans. IRIS also assigns a level of confidence in the RfD. The
level of confidence is rated as either high, medium, or low based on confidence in the study and
confidence in the database. RfDs for subchronic, rather than chronic, exposures have been
developed for some chemicals.

For the construction worker scenario evaluated in this assessment, EPA guidance (2002c)
recommends evaluating construction exposures over a 1-year duration. A 1-year timeframe is
defined by EPA (USEPA 1989) as a subchronic exposure (i.e., lasting between 2 weeks and

7 years). RfDs are designed to be protective over a lifetime and reflect the safe dose level for
chronic, rather than subchronic exposures. Therefore, according to EPA (see Section 5.3.1 of
USEPA 2002c), construction worker non-cancer hazards should be evaluated using subchronic
RfDs (cancer risks are not affected because all cancer risks are evaluated based on lifetime
exposure). EPA’s Health Effects Assessment Summary Tables (HEAST) (USEPA 1997¢) is the
only published EPA source of subchronic criteria; however, subchronic criteria have been
calculated by EPA since 1997 for specific chemicals. The Agency for Toxics Substances and
Disease Registry (ATSDR) has minimum risk levels (MRLs) for intermediate exposures (defined
as >14 — 364 days). However, these MRLs do not necessarily use the same information as EPA
RfDs and don’t always correspond to EPA values. Therefore, they are difficult to use with EPA
toxicity criteria as they often do not represent an “apples to apples” comparison with EPA
criteria.

In EPA’s methodology used to derive chronic RfDs, UFs (UFs) are applied to the no-observed-
adverse-effect-level (NOAEL) or lowest-observed-adverse-effect-level (LOAEL) of the critical
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research study. These UFs are used to address the uncertainties/variabilities that are present in
the data set for each individual chemical (see Section 4.4.5 of USEPA 2002d). The UFs (up to
5) are assigned values of either 10 or 3, these values are multiplied together, and then the critical
study NOAEL or LOAEL is divided by the total UF (see Section 4.4.5 of USEPA 2002d). In
general, EPA has estimated subchronic criteria from chronic criteria by removing the UF of 10 to
account for the use of a subchronic study to estimate chronic exposure; therefore, the vast
majority of the subchronic criteria presented in HEAST are an order of magnitude larger than
their corresponding chronic values.

In this assessment, subchronic criteria were used to evaluate construction worker exposures. The
subchronic criteria were obtained from the following sources. The subchronic toxicity values
selected for use in the risk assessment were submitted to EPA’s National Center for
Environmental Assessment (NCEA) by Alaska DEC. Alaska DEC approved the use of those
subchronic toxicity criteria following approval from NCEA.

1. HEAST. Subchronic criteria from HEAST were used if the chronic RfD has not
been updated since 1997 (i.e., the subchronic criteria is based on the same critical
study as the chronic criteria).

2. IRIS. Where the chronic criteria have been updated since 1997 and are in IRIS,
the IRIS file was reviewed. If a UF was used to decrease a chronic value to
account for subchronic to chronic exposure, that UF was removed to obtain a
subchronic criteria. In addition, if the NOAEL or LOAEL was adjusted from a
5-day exposure to a 7-day exposure, that adjustment was removed to reflect the
worker population of concern (see Sections 4.4.2 and 4.4.3 in USEPA 2002d).

3. National Center for Environmental Assessment (NCEA). Where the source of the
chronic criteria is the NCEA (this information is listed on EPA’s Region 9 PRG
list), the backup documentation that NCEA used to derive the chronic criteria was
reviewed to evaluate whether sufficient information was provided to make an
adjustment to the chronic value as described above under bullet number two.

Where information is insufficient to derive a subchronic value, the chronic RfD was used to
evaluate hazards, as was the case for the petroleum fraction toxicity criteria. The petroleum
fraction toxicity criteria values presented in Alaska DEC guidance were not adjusted because of
their status in State guidance and because of insufficient information on how those values were
derived. Table CI.4-2 summarizes the chronic RfDs, the subchronic RfDs, as well as the sources
and methods used to derive the subchronic criteria for each COPC.
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Cl1.4.2 Inhalation Toxicity Criteria

The criteria for inhalation are reference concentrations (RfCs) expressed in milligrams of
chemical per cubic meter of air (mg/m3) for noncarcinogens and unit risk factors (URFs)
expressed in cubic meters of air per microgram of chemical (m’/ug) for carcinogenic exposures.
RfCs and URFs are developed in the same manner as RfDs and SFs except they include, as part
of their development, a default inhalation rate assumption of 20 m® of air inhaled per day.
Because the default inhalation rate is not applicable to all the receptors in this risk assessment,
RfCs and URFs were converted into reference doses for inhalation (RfD;) and inhalation slope
factors (SF;) according to the protocols presented by EPA (1989, 2003a). The conversions are as
follows:

R{D; (mg/kg-day) = RfC (mg/m’) x 20 (m*/day) x 1 / 70 (kg)
SF; (kg-day/mg) = URF (m*/pg) x 1 /20 (day/ m*) x 70 (kg) x 10’ (ng/mg)

Subchronic inhalation RfDs were developed in the same manner as the oral subchronic RFDs
described in Section CI.4.1 to evaluate construction worker inhalation exposures. Chemical-
specific information is provided in Attachment CI-3.

Cl.4.3 Dermal Toxicity Criteria

Most oral RfDs and slope factors are expressed as an administered dose, i.e., the amount of
substance taken into the body by swallowing. In contrast, exposure estimates for the dermal
route of exposure are expressed as an absorbed dose, i.e., the amount of chemical that is actually
absorbed through the skin. Because dermal toxicity criteria are not readily available, oral
toxicity values are used in conjunction with an absorption correction factor to adjust for the
difference in administered to absorbed dose. The dermal absorption correction factor inversely
affects the toxicity criteria.

For example, assume a chemical has an oral (administered) RfD of 10 mg/kg-day. If 100 percent
of the administered safe dose is absorbed, then the absorbed dose will be equal to 10 mg/kg-day.
If only 50 percent of the administered safe dose is absorbed, then the absorbed safe dose is 50
percent less, or 5 mg/kg-day. Therefore, essentially only half of the amount of chemical that is
actually swallowed will cause adverse effects, because only half is actually absorbed into the
body. EPA recommends absorption correction factors for a limited amount of inorganic
chemicals in Exhibit 4-1 of the Part E, Supplemental Guidance for Dermal Risk Assessment
(USEPA 2003b). For those chemicals that do not appear on the table, the recommendation is to
assume 100 percent absorption (USEPA 2003b). In other words, the dermal toxicity criteria
would not differ from the oral toxicity criteria.
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In this instance, none of the selected COPCs have recommended absorption correction factors.
Therefore, the default assumption of 100 percent absorption was used. Assuming 100 percent
absorption is a non-conservative approach (USEPA 1989). However, for organics, review of
current literature indicates that organic chemicals are generally well absorbed (greater than 50
percent) across the GI tract (USEPA 2003b). Therefore, the assumption of 100 percent
absorption for organic chemicals is reasonable.



FINAL FOCUSED FEASIBILITY STUDY REPORT
South of Runway 18-36 Area
U.S. Navy, Engineering Field Activity, Northwest

Appendix CI.0
Revision No.: 0
Date: 05/25/05

Contract No. N44255-02-D-2008 Page CL.4-6
Delivery Order 0037
Table CI1.4-1
Carcinogenic Toxicity Criteria for the Chemicals of Potential Concern
Oral Cancer: Inhalation Cancer:
Slope Factor Slope Factor EPA Cancer
Chemical (mg/_kg-day)'1 (mg/_kg-day)'1 Tumor Type Classification” Reference
2-Methylnaphthalene None None NA Not classified NA
Acetone None None NA EPA Group D carcinogen USEPA 2003a
Benzene 0.055 0.029 Leukemia (human) EPA Group A carcinogen USEPA 2003a
Ethylbenzene None 0.0039 Renal and testicular EPA Group D carcinogenb USEPA 2002a
cancer (male rates)
Naphthalene None None NA EPA Group D carcinogen USEPA 2002a
Xylenes None None NA EPA Group D carcinogen USEPA 2002a
DRO aliphatics None None NA Not classified ADEC 2000a
DRO aromatics None None NA Not classified ADEC 2000a
GRO aliphatic None None NA Not classified ADEC 2000a
GRO aromatics None None NA Not classified ADEC 2000a
Notes:

*EPA’s Weight-of-Evidence Classification System:

Group A - human carcinogen (sufficient evidence in humans)

Group B1 - probable human carcinogen (limited human data available)
Group B2 - probable human carcinogen (sufficient evidence in animals, inadequate or no evidence in humans)
Group C - possible human carcinogen (limited evidence in animals)
Group D - not classifiable as to human carcinogenicity

"The IRIS file has not been updated yet to reflect the carcinogenicity of ethylbenzene. Therefore, the cancer classification will likely change.

mg/kg-day - milligram per kilogram per day
NA - not applicable
SF - slope factor
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Table Cl.4-2
Noncarcinogenic Chronic and Subchronic Toxicity Criteria for the Chemicals of Potential Concern
Chronic RfD Chronic RfD Subchronic RfD EPA Subchronic
Chemical (mg/kg-day) Toxic Endpoint Critical Study UF* RfD Source Adjustment from Chronic to Subchronic (mg/kg-day) Source”
[Inhalation Exposures
2-Methylnaphthalene none® -- -- -- NCEA-S-1400 (April |insufficient information --
2003)
|Acetone none® Inhalation hazards will not be quantified, -- -- -- insufficient information --
uncertainties will be discussed.
Benzene 0.009 Decreased lymphocyte count subchronic human occupational 300 IRIS no adjustment for subchronic warranted, primary study is 0.009
already occupational
Ethylbenzene 0.29 Developmental toxicity subchronic female rats 300 IRIS Based on developmental effects during gestational 0.29
exposures. No subchronic to chronic UF used; therefore,
no subchronic value proposed.
Naphthalene 0.00086 Nasal effects chronic mouse 3,000 IRIS remove adjustment from 5 to 7 days’ 0.0043
Xylenes 0.029 Hyperactivity, decreased body weight, and subchronic male rats 300 IRIS remove UF of 3 for subchronic to chronic 0.09
increased mortality
DRO aliphatics 0.29 hepatic and hematological changes NA NA ADEC 2000a The petroleum fraction RfD values presented in ADEC 0.29
DRO aromatics 0.06 Decreased body weight NA NA ADEC 2000a guidance were not adjusted because of their status in State| 0.06
GRO aliphatics 5.3 Neurotoxicity NA NA ADEC 2000a guidance and because of insufficient information on how 5.3
IGRO aromatics 0.11 Hepatotoxicity and nephrotoxicity NA NA ADEC 2000a those values were derived. 0.11
Oral Exposures
2-MethyInaphthalene 0.009 pulmonary alveolar proteinosis chronic male mice 1,000 NCEA-S-1400 (April |no adjustment for subchronic warranted because no UF 0.009
2003) applied for subchronic to chronic.
/Acetone 0.1 Nephropathy subchronic rat 1,000 IRIS remove UF of 10 for subchronic to chronic 1 HEAST
Benzene 0.004 Decreased lymphocyte count subchronic human occupational 300 IRIS no adjustment for subchronic warranted, primary study is 0.004
already occupational
Ethylbenzene 0.10 Liver and kidney toxicity subchronic mouse 1,000 IRIS remove UF of 10 for subchronic to chronic 1
Naphthalene 0.02 Decreased body weight subchronic rat 3,000 IRIS remove UF of 10 for subchronic to chronic 0.2
Xylenes 0.2 Hyperactivity, decreased body weight, and chronic rat 1,000 IRIS remove adjustment from 5 to 7 days’ 0.25
increased mortality
DRO aliphatics 0.1 hepatic and hematological changes NA NA ADEC 2000a The petroleum fraction RfD values presented in ADEC 0.1
DRO aromatics 0.04 Decreased body weight NA NA ADEC 2000a guidance were not adjusted because of their status in State| 0.04
GRO aliphatics 5.00 Neurotoxicity NA NA ADEC 2000a guidance and because of insufficient information on how 5.00
IGRO aromatics 0.2 Hepatotoxicity and nephrotoxicity NA NA ADEC 2000a those values were derived. 0.2

Notes

EPA indicates that there are generally 5 areas of uncertainty where an application of a UF may be warranted:

1 variation between species (applied when extrapolating from animal to human)
2 variation within species (applied to account for differences in human response and sensitive subpopulations)
3 use of a subchronic study to evaluate chronic exposure
4 use of a LOAEL, rather than a NOAEL

5 deficiencies in the data base

® I a subchronic value was obtained from a published source, rather than calculated, the source is listed in this column.
°No inhalation criteria are available for this chemical and NCEA specifically states the route-to-route extrapolation from oral to inhalation is not recommended for this chemical (NCEA-S-1400, April 2003).
%No inhalation criteria are available for this chemical.
© EPA adjusted the 5-day per week exposure of the NOAEL to a 7-day NOAEL to account for continuous exposure (chronic), rather than subchronic, exposures.

IRIS: EPA's Integrated Risk Information System (on-line data base) (USEPA 2003a)

LOAEL: lowest-observed-adverse-effect-level

NCEA: EPA's National Center for Environmental Assessment
NOAEL: no-observed-adverse-effect-level

RfD: Reference Dose
UF: Uncertainty factor
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CIL.5.0 RISK CHARACTERIZATION

Risk characterization is the summarizing step of risk assessment (USEPA 1989; ADEC 2000a).
In the risk characterization, the toxicity values (RfDs and SFs) are applied in conjunction with
the concentrations of COPCs and intake assumptions to estimate cancer risks and health hazards
other than cancer.

Noncancer health hazards and cancer risks were calculated for RME exposure conditions. RME
hazard/risk estimates are based on the maximum exposure that is reasonably expected to occur at
a site. Intake parameter values were selected so that the combination of all parameters resulted
in an estimate of the RME for a particular exposure pathway. By design, the estimated RME is
higher than that expected to be experienced by most of the exposed population.

CL.5.1 Methodology for Assessing Noncancer Hazards

The potential for adverse health effects other than cancer (noncancer effects) was characterized
by dividing estimated chemical intakes by chemical-specific RfDs. The resulting ratio is the
hazard quotient (HQ), derived as follows:

_ Chemical Intake (mg/kg - day)

HQ RfD (mg/kg-day)

EPA (1989) risk assessment guidelines consider the additive effects associated with
simultaneous exposure to several chemicals by specifying that all HQs initially be summed
across exposure pathways and chemicals to estimate the total hazard index. This summation
conservatively assumes that the toxic effects of all chemicals would be additive, or in other
words, that all chemicals cause the same toxic effect and act by the same mechanism. Alaska
DEC (2000c) risk assessment guidelines require that noncarcinogenic effects of the TPH
compounds (i.e., DRO and GRO) be evaluated separately from the non-TPH compounds.
Therefore, in the summarizing step of the risk characterization section, a HI is presented for
each, the non-TPH compounds and the TPH compounds.

If the total HI is less than or equal to 1, multiple-pathway exposures to COPCs at the site are
considered unlikely to result in an adverse effect. If the total HI is greater than 1, further
evaluation of exposure assumptions and toxicity, including consideration of specific affected
target organs and the mechanisms of toxic actions of COPCs, is warranted to ascertain whether
the cumulative exposure would in fact be likely to harm exposed individuals.
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C1.5.2 Methodology for Evaluating Cancer Risk

The potential for carcinogenic effects are evaluated by estimating the probability of developing
cancer over a lifetime based on exposure assumptions and chemical-specific toxicity criteria.
The increased likelihood of cancer due to exposure to a particular chemical is defined as the
excess cancer risk (i.e., in excess of a background cancer risk of one chance in three [0.3 or

3x 107" for every American female, and one chance in two [0.5 or 5 x 107" for every American
male, of eventually developing cancer [ACS (American Cancer Society) 2001]). Excess lifetime
cancer risk is estimated by multiplying the estimated chemical intake by the cancer SF, as
follows.

Cancer Risk = Chemical Intake (mg/kg-day) x SF (mg/kg-day)

This formula applies to cancer risks lower than 1 x 107 (1 in 100). All cancer risks in this
assessment were lower than 1 x 107,

The risks resulting from exposure to multiple carcinogens are assumed to be additive. The total
cancer risk is estimated by summing the estimated risks for each COPC and for each exposure
pathway. Alaska DEC’s target acceptable excess cancer risk is 1 x 10”, although, under certain
site conditions, the State may approve a risk level as acceptable that is at the upper end of EPA’s
target risk range (1 x 107).

CI.5.3 Risk Characterization Results for COPCs

Total RME risks and hazards are summarized on Table CI.5-1. Note that all final risk and
hazard estimates are presented to one significant figure only, as recommended by EPA (USEPA
1989). Therefore, an HQ of 1 could range between 0.95 and 1.4, and a risk of 2 x 10~ could
range between 1.5 x 10™ and 2.4 x 10”. Details of the calculations with risks and hazards
presented to two significant figures can be found in Attachment CI-4. The risks and hazards for
each exposure scenario are discussed in the following subsections.

Risks and Hazards for Construction Workers

The construction worker scenario was evaluated to estimate potential exposures to workers in the
event that construction activities did take place, disturbing subsurface soil. No construction
activities are currently planned for the South of Runway 18-36 Area. Risks and hazards from
construction activities within the site were evaluated for current and future construction workers
and are summarized on Table CI1.5-1. Construction workers could be exposed to soil through
incidental ingestion, dermal contact, and inhalation of vapors and dusts. The risks and hazards
from exposures to soil through each pathway are summarized on Table CI.5-2. Exposures to
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groundwater could occur through dermal contact with the water and through inhalation of
volatiles. The risks and hazards from exposures to groundwater through each pathway are
summarized on Table CL.5-3.

As discussed in Section CI.5.1, noncancer hazards were evaluated separately for non-TPH
compounds and TPH compounds. The total RME non-TPH hazard indices of 0.09, TPH hazard
indices of 0.9, and cancer risk of 4 x 10™® from combined exposures to soil and groundwater were
all below Alaska DEC’s target health goals of 1 and 1 x 107 for hazards and cancer risks,
respectively. The following summarizes the contribution to total risks and hazards from each
media.

. Only two COPCs in groundwater were evaluated for cancer risks: benzene and
ethylbenzene. RME cancer risks from groundwater were 4 x 10, almost three
orders of magnitude below the acceptable cancer risk level (Table CI.5-3).

. The non-TPH HI from soil of 0.06 contributed 64 percent to the total non-TPH HI
(Table CI.5-2). The non-TPH HI from groundwater was 0.03 (Table CI.5-3).

. The TPH HI from soil of 0.7 contributed 83 percent to the total TPH HI (Table
CL.5-2). The TPH HI from groundwater was 0.2 (Table CL.5-3).

Potential Risks from Exposures to Residual Free Product

Risks and hazards to free product cannot be quantified using standard risk assessment
techniques. In general, if free product is encountered in sufficient amounts, this could constitute
a hazard and the presence of free product is generally assumed to present a situation where
precautions should be taken to prevent/minimize/manage exposure. The potential extent of
remaining free product at the site was presented on Figure 3-2 and discussed in detail in

Section 3.3 of the RI/FS. Measurable amounts of free product have been observed in 11 wells
since August 2004 (E-207, E-209, E-213, E-215, E-216, E-217, 02-231, 18/36-01, 18/36-02,
18/36-03, and 28-12)).

Because depth to groundwater is on average less than 15 feet bgs, construction workers could
potentially come in contact with free product while performing subterranean activities.
Notwithstanding, construction worker exposures may not be a health concern for the following
reasons:

. The amount of free product remaining is relatively localized in extent. While the
thickness of residual free product measured in these wells ranges from less than
one inch to nearly 1 foot, the thickness of light non-aqueous phase liquid
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(LNAPL) measured directly in a monitoring well is not representative of the true
or formation thickness, but is an apparent thickness greater than the actual
formation thickness. Thus the actual thickness of LNAPL in the aquifer is less
than that measured in the monitoring wells (Testa and Winegardner, 1991; Fetter
1998).

. The concentrations of volatile compounds present in the free product are unlikely
to represent an inhalation health risk for construction workers. While volatile
COPCs were identified in groundwater, health risks from exposure to volatile
compounds in groundwater were 2 orders of magnitude less than the target health
goals for construction workers, even under the assumption that workers are
standing in a flooded trench (see Table CI.5-3). While it is possible that
concentrations of volatiles could be higher in free product than groundwater, the
free product on Adak Island has been subject to weathering processes for decades.
The lighter, more volatile compounds present in free product are more water-
soluble and are more likely to volatilize into the soil gas than the heavier
components of free product. Thus, the lighter, more volatile compounds will
likely have either dissolved in groundwater or dissipated through soil gas over the
years. Therefore, it is not likely that present concentrations of volatile chemicals
in free product are greater than those detected in groundwater. Free product
volatile concentrations would have to be more than 2 orders of magnitude greater
than concentrations in groundwater before a health risk would be possible.

. Actual excavation or construction at this site is unlikely. The site has all existing
utilities for continued use in the future.

Free product is also migrating toward South Sweeper Creek. Therefore, recreational users of the
creek could potentially come into contact with free product while engaged in outdoor activities,
if the product intercept device fails. However, recreational exposures to surface water and
sediment along the creek were considered an insignificant pathway based on infrequent
exposures and exposures of only short duration. This assumption would still apply if sediment
concentrations increased due to the potential presence of free product in surface water.
Therefore, the presence of free product in surface water is not likely to present a health concern
for recreational exposures in South Sweeper Creek. However, Alaska DEC surface water criteria
state that no contamination which could cause a sheen on surface water is permitted. Therefore,
while the presence of free product in South Sweeper Creek would not likely present a health
concern for intermittent recreational exposures, Alaska DEC surface water criteria would be
exceeded.
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CL.5.4 Summary of Risk Characterization

The results of the risk characterization indicate that no chemicals in soil or groundwater present a
health concern for future construction worker exposures. If a construction project should disturb
soil in the limited area of remaining free product, workers should take appropriate precautions to
minimize and/or prevent any health hazards arising from free product exposure.



FINAL FOCUSED FEASIBILITY STUDY REPORT Section CI.0

South of Runway 18-36 Area Revision No.: 0
U.S. Navy Engineering Field Activity, Northwest Date: 05/25/05
Contract No. N44255-02-D-2008 Page C1.5-6

Delivery Order 0037

Table C1.5-1
Summary of Total RME Risks and Hazards for the Construction Worker
From Groundwater and Soil

Total Groundwater Soil
Chemicals of Potential Concern HI CR HI CR HI CR
2-Methylnaphthalene 0.02 NA b NA 0.02 NA
Acetone b NA b NA a
Benzene 0.01 4E-08 0.01 4E-08 a
Ethylbenzene 0.0002 1E-09 0.0002 1E-09 a a
Naphthalene 0.062 NA 0.02 NA 0.04 NA
Xylenes 0.003 NA 0.003 NA a a
Non-TPH Total Hazard/Risk 0.09 4E-08 0.03 4E-08 0.06 -
DRO aliphatics 0.2 NA b NA 0.2 NA
DRO aromatics 0.3 NA b NA 0.3 NA
GRO aliphatics 0.02 NA 0.004 NA 0.02 NA
GRO aromatics 0.3 NA 0.1 NA 0.2 NA
TPH Total Hazard/Risk 0.9 NA 0.2 NA 0.7 NA

#Chemical was not selected as a COPC in this media
bToxicity criteria are not available to quantify exposures to this media.

Notes:

CR - cancer risk

DRO - diesel-range organics

GRO - gasoline-range organics

HI - hazard index

NA - not applicable; these chemicals are not considered carcinogenic by this pathway.
NE - not evaluated

RME - reasonable maximum exposure

TPH - total petroleum hydrocarbon

-- - no value

C:\Documents and Settings\kattol\Desktop\SOUTH RUNWAY\Appendix C\Tables CI-5-1 through CI-5-3
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Table C1.5-2
Summary of RME Hazards for the Construction Worker From Soil*
Total Ingestion Dermal Inhalation

Chemicals of Potential Concern HI HQ HQ HQ
2-Methylnaphthalene 0.02 0.02 -- --
Naphthalene 0.04 0.0002 -- 0.04

Non-TPH Total Hazard 0.06 0.02 - 0.0440
DRO aliphatics 0.2 0.2 0.05 0.000007
DRO aromatics 0.3 0.2 0.07 0.00002
GRO aliphatics 0.02 0.0001 -- 0.02
GRO aromatics 0.2 0.002 -- 0.2
TPH Total Hazard 0.7 0.4 0.1 0.2

'No chemicals selected as COPCs in soil are associated with carcinogenic effects.

only the noncancer hazards from exposures to soil.

Notes:

COPCs - chemicals of potential concern

DRO - diesel-range organics
GRO - gasoline-range organics
HI - hazard index

HQ - hazard quotient

RME - reasonable maximum exposure

TPH - total petroleum hydrocarbon

Therefore, this table presents

-- - not evaluated; toxicity criteria are not available to quantify exposures by this pathway.
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Table CI1.5-3
Summary of Total RME Risks and Hazards for the
Construction Worker From Groundwater
Concern HI CR HI CR HI CR

2-Methylnaphthalene b NA b NA b NA
Acetone b NA b NA b NA
Benzene 0.01 4E-08 0.01 3E-08 0.002 9E-09
Ethylbenzene 0.0002 1E-09 0.0001 NA 0.00007 1E-09
Naphthalene 0.02 NA 0.002 NA 0.02 NA
Xylenes 0.003 NA 0.002 NA 0.0009 NA
Non-TPH Total Hazard/Risk 0.03 4E-08 0.02 3E-08 0.02 1E-08
DRO aliphatics b NA b NA a NA
DRO aromatics b NA b NA a NA
GRO aliphatics 0.004 NA b NA 0.004 NA
GRO aromatics 0.1 NA b NA 0.1 NA

TPH Total Hazard/Risk 0.2 NA b NA 0.2 NA

Notes:

CR - cancer risk

DRO - diesel-range organics
GRO - gasoline-range organics
HI - hazard index

NA - not applicable; these chemicals are not considered carcinogenic by this pathway.

RME - reasonable maximum exposure

a - Chemical is not considered volatile; Pathway is only complete for volatile chemicals.

b - Toxicity criteria are not available to quantify exposures by this pathway.
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CIL.6.0 CALCULATION OF RISK-BASED CLEANUP LEVELS

If chemicals at a site exceed target health goals, then site-specific cleanup levels can be
calculated to provide information to risk managers. Alaska DEC allows site-specific cleanup
levels to be calculated, rather than using the State’s default values for soil and groundwater (18
AAC 75.340 and 18 AAC 75.345, respectively). Because no chemicals exceeded target health
goals or contributed to exceedances above target health goals, site-specific ACLs do not need to
be calculated for this site.

However, recent monitoring well results were compared to the proposed groundwater cleanup
levels as discussed in Section 3.6.1 of the FFS (10 times Alaska DEC’s Table C cleanup levels as
per Alaska DEC (18 AAC 75.345[b][2]) guidance for non-potable groundwater). Out of the 26
groundwater wells sampled at the site, only well 02-231 had one DRO concentration

(15,500 pg/L) exceeding 10 times the Table C cleanup levels (15,000 pg/L) in the latest round
(10/15/01) of groundwater sampling. The extent of groundwater contamination exceeding the
proposed groundwater cleanup levels is depicted on Figure 4-2 of the FFS.
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CL.7.0 UNCERTAINTIES IN RISK ASSESSMENT

The purpose of the uncertainty section is to describe, in a qualitative way, where there are major
uncertainties in the risk assessment process that could affect the conclusions of the risk
assessment. Estimating and evaluating health risk from exposure to environmental chemicals is
a complex process with inherent uncertainties. Uncertainty reflects limitations in knowledge,
and simplifying assumptions must be made in order to quantify health risks.

The section is organized according to uncertainties relating to (1) the data and selection of
COPCs, (2) the assumptions about exposure, (3) the assumptions about toxicity, and (4) the
characterization of health risks.

There are uncertainties regarding the quantification of health risks in terms of a number of
assumptions about both exposure and toxicity, including both site-specific and general
uncertainties. Based on anticipation of uncertainty when quantifying exposure and toxicity, the
health risks and hazards presented in this risk assessment are more likely to indicate that
chemicals are exceeding target risk goals, although health risks may actually be negligible. Risk
assessment methodology is less likely to indicate that chemicals are not a health risk when they
actually are. This process is necessary to ensure the protection of public health and the
environment.

Uncertainty in the risk assessment produces the potential for two kinds of errors. The first
potential, or Type I, error is the identification of a specific chemical, area, or activity as a health
concern when, in fact, it is not a concern (false positive conclusion). The second potential, or
Type 1, error is the elimination of a chemical, area, or activity from further consideration when,
in fact, there should be a concern (false negative conclusion). In the risk assessment,
uncertainties were handled conservatively (i.e., health protective choices were preferentially
made). This strategy is more likely to produce false positive errors than false negative errors.

The following sections provide additional detail regarding uncertainties in the estimations of
health risks.

The following sections provide details regarding uncertainties in the estimations of health risks.
CI.7.1 Data Collection and Evaluation

The data evaluation process addresses whether (1) chemicals are potentially present in various
environmental media at levels of health concern, (2) site concentrations are different from
background, and (3) sufficient samples have been collected to fully characterize each exposure
pathway.
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Groundwater Data

Some of the available groundwater petroleum data were not selected for use in the risk
assessment. The following are three general categories of petroleum analysis any of which may
be used under certain circumstances:

. Method that tests for all petroleum hydrocarbons (e.g., Standard Method 418.1)

. Method that tests for specific carbon fraction ranges representing fuel types like
gasoline (e.g., AK-101 and 8100 modified)

. Method that tests for specific carbon fraction ranges as well as aliphatic and
aromatic fractions (e.g., AK-101-AA and VPH).

In June 2001, Alaska DEC restricted the use of Methods AK-102-AA and AK-103-AA due to
“uncertainties surrounding the repeatability, accuracy, and precision” of these methods since
their use began in 1999 (ADEC 2001e). Because this restriction was issued during the time
frame when water samples were collected from the site and analyzed by AK-102-AA and
AK-103-AA, these data were not included in the this risk assessment. Additionally, results
reported from the use of Method 418.1 are not useable because the method does not distinguish
between fuel products (e.g., gasoline or diesel).

The majority of the available data are from methods that test for specific carbon fraction ranges
representing gasoline range and diesel-range organics, GRO and DRO, respectively. These
methods are well documented and use of the data generated by these methods is acceptable.
However, due to variability between laboratories and how they quantify GRO versus DRO (i.e.,
which carbon ranges they report), there is uncertainty in the amount of GRO versus DRO in
samples collected from the same location but analyzed by different laboratories at different
times. Results may be biased either high or low for GRO and DRO.

Groundwater samples were collected from 26 locations across the entire site and multiple times.
Therefore, sufficient samples are available to adequately characterize groundwater.

Soil Data

Soil samples were collected from 66 locations across the entire site and locations with visible
signs of contamination were preferentially sampled. Therefore, sufficient samples are available
to adequately characterize soil and concentrations are likely biased high.
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Selection of COPCs

Three chemicals in soil and two chemicals in groundwater were not selected as COPCs although
their maximum concentrations slightly exceeded screening values. As described in Section
CI1.2.0, if quantified these chemicals would not exceed Alaska DEC target health goals for the
following reasons:

. The screening values used to select chemicals are based on residential exposures,
site populations are industrial.

. The screening values used are an order of magnitude lower than Alaska DEC
target health goals (screening levels represent 1 in a million risks for carcinogens
and a hazard quotient of 0.1 for non-cancer chemicals).

. Groundwater screening levels are especially protective because the screening
levels assume domestic use of groundwater with exposures through ingestion,
inhalation, and dermal contact.

. Only inhalation and dermal contact are complete pathways at the site for
construction workers.

95UCLs calculated for the non-selected chemicals would therefore represent health risks below

one in a million and a hazard of 0.1 for residential exposures, and even lower levels for workers.
The chemicals that were not selected as COPCs in soil and groundwater are discussed in greater
detail below.

Lead and benzo(a)pyrene, were screened out of groundwater based on infrequent exceedance
and/or low magnitude of exceedance of their screening values (See Table CI1.2-5). These two
chemicals are discussed separately:

. Lead exceeded its screening value in only 2 out of 10 samples (20 percent), and
the maximum detected concentration was only 2 times greater than the screening
value. The lead screening value is based on EPA’s tap water action level for lead
and 1s protective of children, the most sensitive population to lead exposures, who
drink tap water on a daily basis. At this site, the only complete exposure
pathways to groundwater are inhalation and dermal contact during subterranean
construction activities. Lead is not considered a volatile chemical and is not
readily absorbed through the skin. Therefore, exclusion of lead as a COPC does
not affect the conclusions of the risk assessment.
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. Benzo(a)pyrene was detected in only 1 out of 19 samples (5 percent) and the

single detection only slightly exceeded the screening value by a factor of 2.
Therefore, benzo(a)pyrene was excluded as a COPC based on infrequent
detection, infrequent exceedance, and low magnitude of exceedance, according to
the steps outlined in Section CI.2.2. However, benzo(a)pyrene was the only
chemical with SQLs exceeding its screening value that was not selected as a
COPC (Table CI-3). As shown on Table CI-3, 100 percent of the SQLs for the
nondetected results exceeded the screening value. However, the screening values
are based on residential tap water use, including ingestion, inhalation, and dermal
contact with groundwater. The only complete exposure pathway to groundwater
at this site is through dermal contact and inhalation during construction activities.
Exposures that are expected to be less intensive than through residential tap water
use. For a construction worker exposure scenario, these screening values are
overly health protective. Because benzo(a)pyrene was detected only once out of
19 samples at a concentration that only slightly exceeds the residential tap water
PRG, benzo(a)pyrene is not likely present in concentrations that are a health
concern for construction worker exposures. In addition, the likely source of most
of the contamination at this site is JP-5. The carcinogenic PAHs are virtually
excluded from JP-5 and are not expected to be present in any significant amounts
at JP-5 source sites, as further indicated by the fact that none of the other
carcinogenic PAHs were ever detected in groundwater at this site. Therefore,
while exclusion of benzo(a)pyrene as a COPC in groundwater represents a certain
degree of uncertainty, it is not likely present in concentrations that are a health
concern for construction worker exposures. Its exclusion is not likely to affect the
conclusions of the risk assessment.

Three chemicals were screened out of soil based on infrequent detection, infrequent exceedance,
and/or low magnitude of exceedance over their screening values (See Table CI.2-7). Benzene
was detected in only 4 percent of the samples; and it only slightly exceeded its screening value in
only 2 percent of the samples (2.8 times greater than the screening value). Ethylbenzene and
xylenes both slightly exceeded their respective screening values in only 2 percent of the samples.
The screening values are based on residential soil use. For a construction worker exposure
scenario, these screening values are likely overly health protective. Therefore, these three
chemicals are not likely present in concentrations that are a health concern for construction
worker exposures; and their exclusion as COPCs is not likely to affect the conclusions of the risk
assessment.
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Cl1.7.2 Exposure

For estimating the RME, UCLys values, or upper-bound estimates of national averages are
generally used for exposure assumptions. The intent of RME, as discussed by the EPA Deputy
Administrator and the Risk Assessment Council (Habicht 1992), is to present risks as a range
from central tendency to high-end risk (“above the 90th percentile of the population
distribution”). This descriptor is intended to estimate the risks that are expected to occur in small
but definable ‘high end’ segments of the subject population” (Habicht 1992). EPA makes a
distinction between scenarios that are possible, but highly improbable, and those that are
conservative, but more likely to occur within a population, with the latter being favored in risk
assessment. RME calculations thus overestimate risk for the majority of a hypothetical
population even though all assumptions may not be at their maximum.

Recreational Pathway

Recreational exposures to chemicals in sediments and surface water of South Sweeper Creek,
while potent