Fort McClellan RI/BRA Baseline Risk Assessment

6. BASELINE RISK ASSESSMENT

A baseline human health risk assessment was conducted to determine the potential for adverse
effects associated with exposure to chemicals present at the 12 sites under investigation at Fort
McClellan. Baseline risks are the risks to human health and the environment in the absence of
remediation or institutional controls at the site.

The human health risk assessment was conducted in accordance with the process recommended
by U.S. Environmental Protection Agency (EPA) guidance in Risk Assessment Guidance for Superfund
(RAGS): Human Health Evaluation Manual, Part A (EPA 1989a) and the facility-wide work plan
(IT 1998). The methods used to characterize risk are consistent with guidance from EPA Headquarters
and EPA Region IV, as specified in the following documents:

e Risk Assessment Guidance for Superfund (RAGS): Human Health Evaluation Manuals
Part 4 (EPA 1989a)

s Exposure Factors Handbook (EPA 1989b)

e Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure
Factors (EPA 1991a)

o Dermal Exposure Assessment: Principles and Applications (EPA 1992a)

e Superfund’s Standard Default Exposure Factors for the Central Tendency and Reasonable
Maximum Exposure, Draft (EPA 1993a)

o Supplemental Guidance to RAGS: Region IV Bulletins — Human Health Risk Assessment
(EPA 1995a)

e RAGS: Human Health Evaluation Manuals Part D (EPA 1998a).
Other pertinent guidance documents are referenced throughout the text.

In the time that has elapsed since Science Applications International Corporation (SAIC)
originally collected the Remedial Investigation (RI) data, a facility-wide work plan has been prepared. To
formalize the process and methods to be used to investigate potential waste sites at Fort McClellan ar
1998). The process and methods used in this report are consistent with the facility-wide work plan. The
facility-wide work plan (IT 1998) establishes a standard approach for evaluating human health risks at
Fort McClellan. The approach consists of a step-wise planning process to be used in the collection and
use of site investigation data. The process begins with the development of a site-specific conceptual site
model (CSM) and preparation of a work plan for the human health risk assessment based on the
information presented in the CSM. Following the development of the work plan, the facility-wide work
plan (IT 1998) presents the approach for identifying site-related chemicals and developing source-term
concentrations. The final step is conducting a streamlined human health risk assessment.

The assumptions used in the streamlined human health risk assessment specified in the facility-
wide work plan (IT 1998) are the same as would be used in a conventional baseline human health risk
assessment. The results of either approach are identical. The methods used to calculate risk estimates
differ, in that the streamlined approach changes the order of operations by constructing facility-specific
risk factors, which then can be used to calculate risk. The difference is that much of the work is done up
front, which simplifies the subsequent calculation of risk estimates. This provides a screening-style
format that could be used to screen sites.
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The results of the risk assessment follow the recently introduced RAGS Part D (EPA 1998a)
guidance for formatting standardized tables in risk assessments. The facility-wide work plan was written
prior to the introduction of the RAGS Part D guidance. The format of the standard tables presented in
RAGS Part D (EPA 1998a) is not amenable to the format of the streamlined risk assessment.
Consequently, the risk assessment follows the facility-wide work plan (IT 1998) as closely as possible,
without diverging from required table format stipulated under RAGS Part D (EPA 1998a). As noted, the
results of either approach are the same, it is the format that differs. The human health risk assessment
has been organized into the following sections:

Identification of Chemicals of Potential Concern (COPCs) (Section 6.1.1)
Exposure Assessment (Section 6.1.2)

Toxicity Assessment (Section 6.1.3)

Risk Characterization (Section 6.1.4)

Remedial Goal Options (Section 6.1.5)

Uncertainty Analysis (Section 6.1.6)

Summary and Conclusions of the Human Health Risk Assessment (Section 6.1.7).

6.1 IDENTIFICATION OF COPCS

COPCs are defined as “chemicals that are potentially site-related and whose data are of sufficient
quality for use in the quantitative risk assessment” (EPA 1989a). COPCs were selected in accordance
with FPA guidance (EPA 1989a), EPA Region IV guidance (EPA 1995a), the facility-wide work plan
(IT 1998), and the Human Health and Ecological Screening Values and PAH Background Summary
Report (IT 2000a).

The risk assessment incorporates data that were collected both for the Site Investigation (SI)
(SAIC 1993), the RI, and a background study (SAIC 1998). The SI data were collected in 1992, the RI
data were collected in 1994 and 1995, and additional background data were collected in 1997. Some
discrepancies exist between the RI and SI data sets. In a few cases, analytes that were detected in the SI
samples were not detected in the RI samples or were detected at decreased concentrations (or vice versa).

The following lists the sequence of steps in selecting COPCs:

Data Aggregation

Data Validation

Frequency of Detection

Background Comparison

Essential Nutrient Screening

Comparison with site-specific screening levels (SSSLs)

Each step is described in greater detail below. Chemicals remaining after completing each of
these screening steps are considered COPCs and are evaluated subsequently in the baseline human health
risk assessment.

6.1.1 Data Aggregation

The initial step of the COPC selection consisted of data aggregation. Data aggregation refers to
the manner in which sample data are combined to calculate summary statistics for use in risk assessment.
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Analytical data (soil, groundwater, surface water, and sediment) were aggregated by medium and by area.
Soil data were aggregated further according to the depth at which the samples were collected.

Aggregation by Area—In order to aggregate the analytical data by area, the data are combined
into exposure units. An exposure unit is a geographic area over which a receptor is likely to average his
or her exposure (both spatially and temporally) and is defined on the basis of observed or assumed
patterns of behavior and the nature and extent of contamination. In defining an exposure unit, it might
not be realistic to assume that a receptor would be simultaneously exposed to contaminants in areas that
are remote or distant from one another, or that are isolated by a physical barrier.

Each site area was considered prior to definition of the exposure units. For the human health nisk
assessment, the exposure units are equivalent to the sites. This reasonable approach facilitates decisions
regarding the need for further action for each site. The exposure units identified on the Main Post of Fort
McClellan are as follows:

Detection and Identification (D&I) Area

Area T-4, Biological Simulant Test Area

Area T-5, Toxic Hazards Detection and Decontamination Training Area
Area T-24A, Chemical Munitions Disposal Training Area

Area T-38, Technical Escort Reaction Area

Former Landfill #1

Former Landfill #2

Former Landfill #3.

Exposure units also were identified at Pelham Range. These exposure units are as follows:

Range J Training Area

Range K Training Area

Range L (Lima Pond) Chemical Munitions Disposal Area
Old Water Hole.

Aggregation by Depth—In the RI, risk assessment of soil contamination focuses on two depths:
surface soil and subsurface soil. In the baseline risk assessment, the following designations are made:

e Surface Soil—collected from 0 to < 1 foot below land surface (BLS)
e Shallow Subsurface Soil—collected from 1 to 12 feet BLS.

Both surface and subsurface soil data are used for land use scenarios that might include soil
intrusion (e.g., construction of buildings or residences). Only surface soil data are needed for land use
scenarios that do not include soil intrusion (e.g., hunting). Soil samples greater than 12 feet BLS have
been excluded from the risk assessment because soil deeper than this is generally below the construction
zone and contact is unlikely. Assumptions concerning land use and exposure pathways are discussed in
Section 6.1.2.

6.1.2 Data Validation
Prior to calculating summary statistics, a data quality assessment was conducted. Data used in the

risk assessment have been validated in accordance with U.S. Army Environmental Center (USAEC)
protocols (USAEC 1995, USATHAMA 1990). During the validation process, data may be qualified
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based on the results of the quality assurance/quality control (QA/QC) samples (e.g., laboratory and field
blanks). The validation methods and results are described in Appendix F.

After the validation process was completed, the following data were used in the human health
and ecological risk assessments:

e Data for detected analytes that have no Installation Restoration Data Management
Information System (IRDMIS) data qualifiers or flagging codes.

e Sample results having IRDMIS flags A, B, G, I, and U (which were treated as “not detected”
and included in the risk assessment as one-half the reported value).

e Data for detected analytes that have IRDMIS flagging codes other than A, B, G, I, and U, and
data qualifiers other than R.

¢ TField duplicates were averaged with their associated parent sample. These averaged values
then were used in the calculation of the mean, standard deviation, and 95 percent upper
confidence limit (UCL).

The IRDMIS flagging codes and data qualifiers, and the data to which these letters were applied,
are discussed in Appendix F. In summary, the codes and qualifiers indicate the following:

A—Analyte found in the trip blank as well as in the field sample

B—Analyte found in the method blank or QC blank as well as in the field sample
G—Analyte found in the rinse blank as well as in the field sample

I—Low-spike recovery is high, indicating the potential for high bias

U-—Result unconfirmed

R—Data rejected and are unusable.

6.1.3 Frequency of Detection

The frequency of detection was calculated for each analyte detected in each exposure unit
(IT 1998). Analytes with detection frequencies less than 5 percent (i.e., detected in less than 5 percent of
the samples) were eliminated as COPCs and excluded from the risk assessment. In this case, a minimum
of 21 samples was required to conduct this screen. If 21 samples were not available, the screen was not
conducted.

6.1.4 Background Comparison

Following the frequency of detection screen, a background comparison was conducted to
determine if reported concentrations were site-related or indistinguishable from background. Analytes
-determined to be site-related were subject to subsequent screening steps and possibly risk assessment.
The background comparison follows EPA Region IV guidance (EPA 1995a) and the process described in
the facility-wide work plan (IT 1998).

This section presents the methodology for comparing site concentrations to those found in
background. The background comparison was conducted only for inorganic substances. If an inorganic
constituent was not detected in background samples or background data are not available, a background
comparison was not conducted and the analyte was considered mission-related. It is assumed that all
concentrations of organic compounds are mission-related, so no background screening for organics was
conducted at the sites under investigation. However, some organic constituents might not be mission-
related, as is often the case with constituents of anthropogenic origin such as polycyclic aromatic
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hydrocarbons (PAHs). If organic constituents are found to be of concern at a given site, the constituent
will be evaluated further to determine whether it is mission-related, reflective of ambient conditions, or
from an offsite source. The background samples used in the comparison and their corresponding
locations are presented in Section 4.4.

Background comparisons were conducted for soil using site and background data for surface soil
samples obtained from 0 to < 1 foot BLS or shallow subsurface soils collected from 1 to 12 feet BLS,
whichever was applicable. These depths were chosen because data in the risk assessment are aggregated
according to these depths (see discussion in Section 6.1.1.1 concerning aggregation by depth). Different
data sets were used for the two comparisons. Therefore, two lists of site-related chemicals in soil were
developed (one for the 0- to < 1-foot soil data set and one for the 1- to 12-foot soil data set).

The background comparison used in the selection of COPCs was conducted for inorganic
analytes in accordance with EPA Region IV guidance (EPA 1995a). The background criterion for a given
analyte was equal to two times (2x) the mean background concentration of that analyte. If the maximum
detected value in an exposure unit exceeded the background criterion, the analyte was designated as
mission-related for that exposure unit. Analytes with maximum detected concentrations below the
background criterion were screened out.

The facility-wide work plan (IT 1998) suggests that the 2x background screen may be followed
with a nonparametric analysis of variance (ANOVA) using the Wilcoxon Rank Sum test (EPA 1992b).
For this report, this additional analysis is conducted after calculating hazards and risks. The results for
the second statistically based background comparison are presented with the interpretation of the results
for each site in Section 6.1.4.4.

The discussion presented above summarizes the methods used to conduct the background
comparison for the selection of COPCs. A more detailed discussion, including pertinent equations and
references, is presented in Appendix H, Section H.1.

6.1.5 Essential Nutrient Screening

Calcium, magnesium, potassium, and sodium are considered essential nutrients in EPA Region
IV guidance (EPA 1995a). These chemicals are essential to the proper functioning of the human body,
are generally present at low concentrations, and are toxic only at very high doses. Concentrations of
essential nutrients in site samples were compared to concentrations derived from recommended dietary
levels. Unfortunately, the dietary values are not available in units of concentrations in environmental
media. They are available only in units of dose (i.e., mg chemical’kg body weight x day). For this
reason, these dietary concentrations were calculated using the U.S. Food and Drug Administration (FDA)
dietary values, the exposure factors used in the human health risk assessment, and rearranged intake
equations. These calculations assume that inadvertent ingestion of soil and ingestion of groundwater is
the only source of the nutrient in a receptor’s diet. If the site concentrations were less than the calculated
dietary concentrations, the analyte was eliminated as a COPC. Pertinent equations and calculations are
shown in Appendix H.

6.1.6 Comparison with Site Specific Screening Levels

As described in the facility-wide work plan (IT 1998) and the Human Health and Ecological
Screening Values and PAH Background Summary Report (IT 2000a), SSSLs were used in place of EPA
Region III risk-based concentrations (RBCs) (EPA 1998b) to complete the selection of COPCs for soil,
groundwater, surface water, and sediment. RBCs are recommended by Region IV to select COPCs, but
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SSSLs were used because they are site specific and could be used in conducting a streamlined risk
assessment. Like RBCs, SSSLs are chemical concentrations corresponding to fixed levels of risk or
hazard (i.e., a lifetime cancer risk of 1 x 10° or a hazard quotient [HQ] of 0.1, or, whichever occurs at a
lower concentration). An HQ of 0.1 was used (rather than 1) to account for potential noncarcinogenic
additive effects.

The primary difference between SSSLs and RBCs is the reliance upon site-specific exposure
assumptions rather than defaults. SSSLs are essentially risk assessments run in reverse for a single
contaminant, in a single medium, using site-specific exposure assumptions. SSSLs were developed for all
of the land-use scenarios evaluated in the risk assessment (Section 6.1.2) and were derived for many
compounds in the facility-wide work plan (IT 1998). Additional SSSLs were needed to screen analytes
detected at sites under evaluation in this report. They were derived using the same approach. The
methods and assumptions are described in Appendix H.

For a given analyte, the screening was conducted by comparing the maximum detected
concentration in the exposure unit to the SSSL. If the maximum detected value was less than the SSSL,
the analyte was eliminated as a COPC and excluded from the risk assessment. If the maximum detected
value was equal to or greater than the SSSL, or if an SSSL was not calculated, the analyte was designated
as a COPC and carried through the risk assessment. Tables 6-1 through 6-31, entitled Occurrence,
Distribution, and Selection of Chemicals of Potential Concern, present the COPCs and the information
used to select the COPCs.

6.2 EXPOSURE ASSESSMENT

The objective of the exposure assessment is to estimate the type and magnitude of potential
human exposures to COPCs. For a given receptor group, this results in an estimate of chronic daily intake
or dose of COPCs from environmental media at Fort McClellan. The exposure assessment, in
conjunction with the subsequent toxicity assessment (discussed in Section 6.1.3), supports the
characterization of potential risks to human health (discussed in Section 6.1.4). The exposure assessment
consists of the following principal components:

o Characterization of current and future land uses and identification of potentially exposed
receptors

e Identification of potential exposure pathways

e Derivation of exposure point concentrations

e Development of chemical intake or dose estimates.

EPA guidance (EPA 1989a and 1992c) specifies that a reasonable maximum exposure (RME)

scenario should be developed. The RME is a conservative exposure case that is in the high end of the
range of possible exposures.

6.2.1 Land Use Assumptions and Potentially Exposed Receptors

The following section describes land uses at the sites under investigation and the receptor
populations that may potentially be exposed to contaminants. The risk assessment evaluates current,
current/future (i.e., current land use will not likely change in the future), and future land use scenarios.
The Fort McClellan Comprehensive Reuse Plan (EDAW, Inc. 1997) was used for determining land uses
at each site.
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Current Land Use—Current land use of the 12 sites is industrial. Although the Army may, on a
rare occasion, conduct training activities at or near the sites under investigation, the sites are mostly
inactive. Despite this inactive status, a current industrial scenario has been evaluated in which the
receptor is a groundskeeper (facility-wide work plan, IT 1998). This receptor previously had been
referred to as an industrial worker. Current maintenance activities are assumed to involve only surface
contact with the soil (i.e., no soil intrusion). Therefore, the industrial worker is assumed to be exposed
only to surface soil and not subsurface soil.

Current/Future Land Use—Access to the Main Post at Fort McClellan and Pelham Range is not
restricted (e.g., by a fence or patrols). Four of the RI sites within the Main Post and Pelham Range
(Range L, Range J, Area T-24A, and Area T-38) are fenced and locked, making access difficult although
not impossible. Members of the public occasionally may trespass on the sites and be exposed to
contaminated media. A recreational site user scenario has been developed to represent a member of the
public playing, hiking, wading, or trespassing at the sites under investigation (IT 1998). Since the post is
open to hunters during the hunting season, a hunter scenario also has been developed to represent a
nearby resident who may harvest deer and consume the venison. In the risk assessment, the hunter is
exposed indirectly to surface soil. The recreational site user is exposed to surface soil, surface water, and
sediment. Exposure to subsurface soil has not been evaluated because recreational site use is assumed to
involve only surface contact with soil. In addition, the venison consumption is based on biotransfer of
chemicals found only in surface soil (i.e., not subsurface soil).

Future Land Use—The Fort McClellan Comprehensive Reuse Plan (EDAW, Inc. 1997) has
defined the intended future land uses of the Main Post. They are as follows:

Area T-4—Remediation Reserve, recreation

Area T-5—Remediation Reserve, recreation/development reserve
Area T-244—Remediation Reserve, recreation

Area T-38—Remediation Reserve, industrial/ recreation

D & I Area—Remediation Reserve, recreation/development reserve
Landfill #1—Residential, recreation

Landfill #2—Remediation Reserve, industrial/recreation

Landfill #3—Business/Industrial, recreation.

Pelham Range will be licensed to the Army National Guard. It therefore is assumed that current
land uses are not likely to change. They are as follows:

e Range J—Same as current
e Range K—Same as current
e Range L—Same as current
e Old Water Hole—Same as current.

In accordance with EPA Region IV guidance (EPA 1995a), a residential scenario has been
included at all 12 sites because there is no strong reason or evidence to justify exclusion of this scenario.
Although most of the sites are not designated for future residential use, Fort McClellan is on the Base
Realignment and Closure (BRAC) list and residential development, although unlikely, cannot be ruled
out. Under this scenario, subsurface soils may be redistributed at the surface during excavation. In this
manner, residents may be exposed to either surface or subsurface soil.

In addition, a construction worker scenario has been evaluated in which a worker might construct
buildings or build roads. Exposure assumptions for the construction worker scenario differ from the
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industrial worker scenario (e.g., soil ingestion rate, exposure frequency, and exposure duration).
Furthermore, the construction worker is assumed to be exposed to subsurface soil in addition to surface
soil. Sections 6.1.2.3 and 6.1.2.4 discuss the exposure point concentrations and exposure assumptions
used in the risk assessment.

Potentially Exposed Receptors—Under the current land use scenario, the receptor at potential
risk is the industrial worker. The industrial worker is an adult and includes those who practice training
exercises at the sites under investigation or in their vicinity.

Under current/future land use scenarios, recreational site users and hunters are the receptors at
potential risk of exposure. Both the recreational site user and the hunter are defined as 45 kilogram
adolescents between the ages of 7 and 16 years (IT 1998).

Under future land use scenarios, industrial workers, construction workers, and residents
(including adults and children) are the receptors at potential risk of exposure. The construction worker is
an adult and is expected to work on jobs of shorter duration (although higher exposure frequencies) than
the industrial worker, and is exposed to both surface and subsurface soil (industrial workers are assumed
to be exposed only to surface soil). Since the resident child provides the more conservative assessment
of exposure to soil, exposure of the adult resident to soil has not been evaluated. The resident child is
defined as a 15-kilogram child between the age of 1 and 6 years (IT 1998).

It is assumed that groundwater may be developed as a future source of drinking water.
Therefore, the industrial worker and the resident (both child and adult) exposures to groundwater have
been evaluated. The industrial worker is assumed to use the groundwater for drinking, cleaning tools,
irrigation, or washing (but not bathing) (IT 1998). The inhalation of volatiles while showering is
evaluated for the resident adult, but not for the resident child (children are assumed to take baths). For
noncancer hazards, separate results are reported for the child and the adult. For cancer risk, the resident
child and adult are evaluated as a single integrated receptor, with the exception of the noted showering
exposures. For cancer risks, the same results are reported under the child and adult headings for ingestion
and dermal contact exposures. Groundwater inhalation risks (i.e., either noncancer or cancer) only are
presented for the adult.

6.2.2 Identification of Potential Exposure Pathways

Exposure pathways describe “the course a chemical or physical agent takes from the source to
the exposed individual” (EPA 1989a). Four components comprise an exposure pathway:

A source and mechanism of chemical release

A retention or transport medium (or media)

A point of potential human contact with the contaminated medium (the exposure point)
An exposure route (e.g., ingestion, dermal contact, and inhalation).

The exposure pathways evaluated in the risk assessment are presented in a graphical form as a
CSM (Figure 6-1). As shown in the CSM, soil, groundwater, surface water, and sediment pathways were
considered in the human health risk assessment. Table 6-32 presents the exposure pathways evaluated
for each of the 12 sites.

Soil Pathways—Soil ingestion and dermal contact with soil were evaluated for each receptor
(except the hunter, who was evaluated only for ingestion of venison). Inhalation of suspended soil
particulates was evaluated for both the industrial worker and construction worker.
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At some sites, soil samples were analyzed for fewer parameters than at other sites (e.g., only
agent breakdown products). If the analyses did not detect any of the targeted analytes, risk assessment
for soils was not conducted at those sites. If surface soil data were not collected, soil pathways were not
evaluated under current land use in the risk assessment because soil pathways under current land use
assume exposure only to surface soil. The resident child provides the more conservative assessment of
exposure to soil; therefore, the resident adult exposures to soil were not evaluated.

Groundwater Pathways—Groundwater pathways were evaluated for the future residential and
industrial worker land use scenarios. Use of groundwater in the home exposes residents to contaminants
through ingestion, dermal contact, and inhalation of volatiles while showering. As noted, children are
assumed not to shower, so inhalation exposures are not evaluated for children. In addition, only resident
children are evaluated for non-carcinogenic effects because their assessment is considered to be more
conservative. The inhalation pathway is not evaluated for the industrial worker because that individual is
assumed not to take showers at work.

The Main Post at Fort McClellan currently obtains its drinking water from the city of Anniston,
which is supplied by Coldwater Spring. Although four drinking water wells are located on Pelham
Range, these wells are not located in proximity to any RI site. If future land use of Fort McClellan
remained industrial, groundwater would most likely continue to be supplied by Coldwater Spring. Even
under future residential land use, groundwater would likely be supplied by the city. However, because it
is possible for a resident to install a well on private property, groundwater exposures are evaluated for
future residents and industrial workers (groundskeepers).

Surface Water and Sediment Pathways—At sites where data are available, surface water and
sediment pathways have been evaluated in the risk assessment for the current/future recreational site
user. The pathways evaluated are surface water dermal contact, sediment ingestion, and sediment dermal
contact. The creeks and ponds associated with the RI sites from which the samples were collected are
not considered conducive or attractive for swimming (e.g., they are shallow and often swampy).
Therefore, surface water and sediment exposures are limited to a wading rather than a swimming
scenario. Incidental ingestion of surface water was not included in the risk assessment because incidental
ingestion of surface water is consistent with swimming, but not wading.

6.2.3  Derivation of Exposure Point Concentrations

Exposure point concentrations are the concentrations of chemicals in a given medium to which
human receptors are exposed at the point of contact. Exposure point concentrations for the risk estimates
were developed from environmental sampling data, which were aggregated as discussed in

Section 6.1.1.1.  These concentrations have been calculated in accordance with EPA guidance
(EPA 1992¢).

Methods used to derive exposure point concentrations are dependent upon the underlying shape
of the distribution of the data set. The data were first tested to determine if they were normally or
lognormally distributed using the Shapiro-Wilk test of normality (EPA 1992c) (see discussion in
Appendix H, Section H.1). If the data were found to be normally distributed, the exposure point
concentration was calculated as the 95 percent UCL on the arithmetic mean of the data using the
Student’s t-statistic. If the data were found to be lognormally distributed, the exposure point
concentration was calculated as the 95 percent UCL using the H-statistic (EPA 1992b). If the data were
found to fit both normal and lognormal distributions, the 95 percent UCL was calculated for the
distribution that provided the best fit (IT 1998). If a distribution could not be defined, the 95 percent
UCL of the median concentration (Gilbert 1987) was calculated. One exception exists for the previous
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statements: if the 95 percent UCL exceeded the maximum value observed at the site, the maximum value
was used as the exposure point concentration.

“Not detected” results were treated as one-half the limit of detection and included in the
calculations of the mean and UCL values. Results of duplicate analyses were averaged and also used in
the calculations of the mean and UCL.

Surface soil data from 0 to < 1 foot BLS were used to calculate exposure point concentrations for
receptors under current land use (i.e., industrial worker) and current/future land use (i.e., recreational site
users and hunters). For exposures to future receptors (i.e., industrial workers, residents, and construction
workers), both surface and subsurface soils (0 to 12 feet BLS) were used in the risk assessment.

Groundwater monitoring data are available for all but four sites (Area T-4, Area T-5, D&I Area,
and Range K). Risk assessment for groundwater has not been conducted at sites where monitoring data
are not available. The exposure point concentrations calculated from monitoring data and used in the
human health risk assessment are included in Appendix H in the standard RAGS Part D table 3 format
for each site.

6.2.4 Development of Chemical Intakes

This section provides information concerning the equations and exposure factors
(i.e., assumptions) used to calculate chemical intakes. The risk assessment used intake equations that
were developed and applied in accordance with methods presented by EPA in RAGS (EPA 1989a).

The oral and inhalation intake estimates are expressed as the administered dose of a chemical
(i.e., the amount of chemical at an exchange boundary, such as the skin or the intestinal wall, that is
available for absorption). However, dermal doses are estimates of absorbed dose (the amount of chemical
actually absorbed into the blood stream). All chemicals are assumed not to transform or degrade over the
period of exposure (i.e., the concentration in the medium of concern remains the same).

Exposure Equations—Intake estimates (in mg/kg-day) were developed for each COPC using the
corresponding exposure point concentration. Chemical intakes (or absorbed dose for dermal contact
pathways) are estimated by means of the following general equation:

Intake = CxIRxEFXEDXCF
BWxAT
where:
C = Chemical concentration (exposure point concentration)
IR = Intakerate
EF = Exposure frequency
ED = Exposure duration
CF = Conversion factor (to attain units of mg/kg-day)
BW = Body weight
AT = Averaging time for noncancer or cancer effects.

Pathway-specific intake equations are presented in Appendix H, Section H.2.
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Exposure Factors—The exposure factors are combined with the exposure point concentrations
to calculate intake or dose. The exposure factors and corresponding guidance or rationale used in this risk
assessment are presented in Tables 6-33, 6-34, and 6-35. The assumptions are based on EPA guidance
documents (EPA 198%a, 1989b, 1991a, 1991b, 1992a, and 1993a) and are consistent with the
assumptions presented in the facility-wide work plan (IT 1998). Risk has been calculated separately for
each exposure unit because the receptor is assumed to spend all of his or her time during a given
exposure event in a single exposure unit.

6.3 TOXICITY ASSESSMENT

The objectives of the toxicity assessment are to evaluate the inherent toxicity of the compounds
under investigation and to identify and select toxicity values for use in risk characterization. For the
assessment of human health risks from exposure to chemicals, the following toxicity values are of
principal importance:

o Reference doses (RfDs) for oral exposure—acceptable intake values for chronic exposure
(noncancer effects)

e Reference concentrations (RfCs) for inhalation exposure—acceptable intake values for
chronic exposure (noncancer effects); these have been converted to inhalation RfDs by
multiplying by 20 m*/day and dividing by 70 kg

o Cancer slope factors (CSFs) for oral exposure

e CSFs for the inhalation route.

Discussion concerning EPA’s approach to evaluating noncancer and cancer health effects and the
derivation of these toxicity values is presented in Appendix H, Section H.3. The primary source of
chemical-specific information for these toxicity values is the EPA Integrated Risk Information System
(IRIS) data base (EPA 1998c). IRIS is a computer-based catalog of EPA risk assessment and risk
management information for chemical substances. Data in the IRIS system are regularly reviewed and
updated monthly. If toxicity values are not available on IRIS, EPA recommends use of the EPA Office of
Research and Development (ORD) Health Effects Assessment Summary Tables (HEAST) (EPA 1997a)
as the second current source of information.

The toxicity values used in the human health risk assessment are presented in Appendix H.
Priority is given to the values obtained from the IRIS data base because they have been verified by the
EPA RID/RfC Work Group for noncarcinogens or the Carcinogen Risk Assessment Verification
Endeavor (CRAVE) Work Group.

Toxicity profiles summarize the most important information regarding adverse human health and
ecological effects associated with exposure to different chemicals and radionuclides. These profiles also
describe the primary fate and transport mechanisms to aid risk assessors in developing CSMs. Toxicity
profiles are provided for all COPCs in the Human Health and Ecological Screening Values and PAH
Background Summary Report (IT 2000a).

The toxicity assessment process is complicated by the fact that toxicity values are not readily
available for all exposure routes or all chemicals. However, EPA has provided guidance for the
following: the dermal route, lead, PAHs, provisional toxicity values, iron, and chromium.
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Dermal Route—EPA toxicity values are available only for the oral and inhalation routes. In
addition, most of these toxicity values are based on administered rather than absorbed dose.
(The administered dose is the amount of chemical at an exchange boundary, such as skin, that is
available for absorption; the absorbed dose is the amount of chemical actually absorbed into the blood
stream.) As presented in Section 6.1.2.4, the intake equations for dermal contact exposures calculate
absorbed dose (by incorporating a dermal absorption factor or a permeability coefficient). Thus, it is
necessary to convert the administered dose toxicity value to an absorbed dose toxicity value to calculate
risk.

In accordance with RAGS (EPA 1989a), absorbed-dose toxicity values were derived from the
oral administered-dose toxicity values to estimate risk associated with the dermal contact route.
Adjustment of the oral administered-dose toxicity values from absorbed-dose toxicity values requires
sufficient data from the principal laboratory studies on oral absorption efficiency (i.e., gastrointestinal
absorption factors) in the species on which the toxicity values are based.

Using these data, the administered-dose toxicity value was multiplied (if it is an RfD) or divided
(if it is a CSF) by the gastrointestinal absorption factor to derive a toxicity value based on the
absorbed-dose. The gastrointestinal absorption factors used in this risk assessment, including the toxicity
values used to evaluate the dermal pathway, dermal permeability coefficients, and dermal absorption
factors, are included in Appendix H.

Lead—FEPA does not provide a verified RfD or CSF for lead. The evaluation of lead is
conducted by first comparing the exposure point concentration for each exposure unit to the following
action level: 400 mg/kg in soil (EPA 1994a) or 15 pg/L in drinking water (EPA 1996a). If the exposure
point concentration is less than or equal to these levels, no further evaluation is conducted. If the
exposure point concentration is greater than these levels, exposures are evaluated using models to
estimate blood lead levels in human receptors.

Currently, EPA has provided models for children in a residential setting (LEAD 0.99d,
EPA 1994b) and for adult workers in an occupational setting. EPA’s Technical Review Workgroup for
Lead (1996b) developed the model for adult workers. The model is not typically applied to adults in a
residential setting because conclusions about exposures to lead in such a setting are based on the most
sensitive receptor, a child in this case. A discussion of the methodology and application of this model is
presented in Section 6.1.4.2.

Polycyclic Aromatic Hydrocarbons—Most carcinogenic PAH (cPAH) compounds do not have
published RfDs for noncancer effects, and only benzo(a)pyrene has a published slope factor for cancer
effects. Therefore, EPA has provided interim guidance for evaluating exposure to several cPAHs
(EPA 1993b). EPA Region IV (EPA 1995b) recommends converting concentrations of cPAHs using
toxicity equivalence factors (TEFs) and substituting “benzo(a)pyrene” for the name of the cPAH
(i.e., they become equivalent to benzo[a]pyrene). The TEFs are related to the toxicity of benzo(a)pyrene
and are based on reliable studies in which PAHs caused cancer after repeated exposures to mouse skin.
These TEFs have been incorporated into the risk assessment and are listed in the table of toxicity values
included in Appendix H.

Following EPA Region IV guidance (EPA 1995b), dermal contact and inhalation exposures have
been evaluated for benzo(a)pyrene and cPAHs. The same procedure described above for oral exposures
to cPAHs (i.e., converting concentrations and expressing the cPAH as a benzo(a)pyrene equivalent) also
have been applied to dermal and inhalation exposures. However, the oral siope factor listed in IRIS
(using the adjustment procedure for dermal toxicity described earlier) and an inhalation slope factor of
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3.1 mg/kg-day have been used instead. The inhalation slope factor is a provisional toxicity value, which
is based on an inhalation study on hamsters. For PAHs exhibiting noncancer effects without
EPA-approved RfDs, the RfD for pyrene was used as a surrogate because it has the lowest RfD of the
noncarcinogenic PAHs.

Provisional Toxicity Values—Provisional toxicity values are available for some chemicals that
have no current EPA-verified RfD or CSF. These values are issued by EPA’s Superfund Health Risk
Technical Support Center-National Center for Environmental Assessment of EPA (SHRTSC-NCEA).

Risk managers should recognize that the provisional toxicity values that are used have not
undergone the same level of review as EPA-verified toxicity values. For example, trichloroethylene
could be identified as a chemical with human health effects exceeding EPA targets when using
provisional toxicity values. The decision to remediate either of these substances should be made in the
light of understanding that the toxicity value is provisional and has not undergone adequate review
relative to EPA-verified toxicity values. Appendix H presents the toxicological data used in the risk
assessment.

Iron—In order to maintain consistency with Human Health and Ecological Screening Values
and PAH Background Summary Report (IT 2000a), the provisional toxicity value was used only in the
screening phase of the RI. Cases where the maximum detected concentrations exceeded the SSSL and
the results of the ANOVA are described in Section 6.1.4.4.

Chromium—EPA Headquarters have not provided guidance in cases where chromium speciation
(delineation of total chromium as chromium II versus chromium VI) was not conducted. Under direction
from EPA Region IV, the risk assessment has assumed that all chromium is present in its hexavalent
form. This is a conservative assumption because hexavalent chromium is a carcinogen by inhalation
(whereas the trivalent form is not) and has a more stringent (i.e., lower) RfD than trivalent chromium
(chromium HI).

Based on the known history of past practices at the 12 sites under investigation, assuming that all
chromium is in the hexavalent form is also very conservative because there were no processes at the sites
in which hexavalent chromium was produced. In soil, trivalent chromium and its complexes are
generally very stable, whereas hexavalent chromium is highly unstable. Hexavalent chromium is readily
reduced to trivalent chromium in the presence of organic matter and by residual amounts of iron in
weathering minerals (Eary and Rai 1989).

6.4 RISK CHARACTERIZATION

Risk characterization combines the exposure and toxicity assessments by comparing estimates of
intake or dose with appropriate toxicity values. The objective of risk characterization is to determine
whether exposure to chemicals associated with the exposure units poses risks that exceed target levels for
human health effects. The results of the risk assessment thus may support the determination of the need
for site remediation.

The facility-wide work plan (IT 1998) for the risk assessment called for using a streamlined
approach. Although they differ in approach, the resulting risk estimates are the same using either the
streamlined or more conventional baseline risk assessment methods. The streamlined risk assessment
relies on the SSSLs to estimate hazards and risks, and the same factors used in the derivation of the
SSSLs are used in the estimation of baseline risks. The primary benefit to using the streamlined risk
assessment process is that much of the work is completed in the derivation of the SSSLs. Using a
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two-step process, much of the work is completed in the first step. The second step, in which multiple
chemicals are accounted for, requires calculation and this appears to be streamlined. Conventional
baseline risk assessment calculations are conducted in one step. Because the two-step process is actually
more cumbersome than the conventional method, the risk calculations for the investigation are based on
the conventional methods, and do not rely on SSSLs (other than for selection of COPCs). The
conclusions do not differ, so there is no effect of diverging from the streamlined risk assessment process
presented in the facility-wide work plan (IT 1998).

6.4.1 EPA Methods for Risk Characterization

This risk characterization presents a separate evaluation of noncancer and cancer effects. EPA
methods distinguish cancer from noncancer effects because organisms typically respond differently
following exposure to noncarcinogenic or carcinogenic agents.

The cancer risk is the probability of excess (incremental) lifetime cancer risk (ELCR) for an
individual that can be attributed to long-term exposure to chemicals. To derive an estimate of risk, the
CSF is multiplied by the estimated chronic daily dose (intake) experienced by the exposed individual. For
multiple carcinogens, the risk for each compound has been summed to provide an overall estimate of risk
for cancer effects (EPA 1989a).

For noncarcinogens, the RfD is divided by the chronic daily intake or dose experienced by the
exposed individual. The resulting value is the HQ and is a measure of the possibility of adverse
noncancer effects. To evaluate exposure from more than one noncarcinogen, the HQs are summed for all
chemicals under evaluation to obtain the hazard index (HI). Separate HIs then may be calculated based
on segregation of HQs affecting particular target organs.

After individual pathway risks are calculated, risks or HIs may be combined across pathways for
each receptor. A more detailed discussion of EPA’s methods for risk characterization is presented in
Appendix H, Section H.4.

6.4.2 Risk Characterization Methods for Lead

Health effects associated with low-level lead exposures include reproductive effects, nervous
system effects, and learning disorders. At the present time, toxicological studies indicate that there may
be no threshold of exposure to lead below which adverse effects do not occur. Given the uncertainty
surrounding an acceptable exposure below which there would be no adverse effects for lead, EPA has
withdrawn the RfD for lead from IRIS and HEAST. ILead also is classified as a B2 carcinogen
(probable human carcinogen), but has no EPA-verified CSF.

At exposure units where lead exceeded the 400 mg/kg screening level in soil (EPA 1994a) or the
15 pg/L action level in drinking water (EPA 1996a), models were used to estimate blood levels of lead in
human receptors. Modeling is necessary because blood lead levels in exposed populations were not
directly measured. Cwrrently, EPA has provided models for children in a residential setting
(LEAD 0.99d, EPA 1994b) and for adult workers in an occupational setting.

For adult workers, a model developed by EPA’s Technical Review Workgroup for Lead
(EPA 1996b) was used. The model assumes a baseline blood level and uses various exposure parameters
along with a biokinetic slope factor to estimate blood lead levels. The model is designed to evaluate and
protect the fetuses of pregnant working women and therefore incorporates a factor that converts the blood
lead level in the mother to the blood lead level in the fetus. The basic equation uses the biokinetic slope
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factor to relate total uptake of lead to blood lead. The equations used for evaluating lead exposures to
adult workers are presented in Appendix H.

The adult worker model provides default values for most of the parameters. In general, the
default values match those used in the risk assessment (e.g., maternal-fetal factor). Lacking site-specific
information concerning the remaining parameters, the default values were used with the exception of the
site-specific concentrations of lead, exposure frequencies, and ingestion rates. The model factors for the
lead analyses for adult workers are presented in Appendix H.

6.4.3  Interpretation of Risk Assessment Results

EPA has established target risk levels for use in determining the need for remediation. In the risk
characterization, risks are calculated and compared to these target levels. If these levels are exceeded, the
chemicals of concern (COCs) contributing to the exceedances are identified. COCs are the chemicals
that are carried into the Feasibility Study (FS) and upon which the remediation is focused. As opposed to
COPCs, COCs are identified after the quantitative risk assessment has been conducted.

Using EPA Region IV guidance (EPA 19952) and guidance presented in the National Oil and
Hazardous Substances Pollution Contingency Plan (NCP) (EPA 1991c), COCs in the human health risk
assessment are defined as chemicals that significantly contribute to a pathway that exceeds a 1 x 10™ risk
or an HI of 1. Chemicals are not considered COCs if their individual carcinogenic risk is < 1 x 10° or
their noncarcinogenic HQ is <0.1. For noncancer effects, if the pathway HI exceeds 1, chemicals are
segregated according to which receptor organ is affected, and the pathway HI is recalculated. Chemicals
contributing to target organ HIs (TOHIs) <1 may be eliminated as COCs. Tables presenting the
segregation of noncancer effects according to target organ are included in this risk characterization
section. COCs have been identified separately for each land use scenario and receptor, and may either
independently exceed targets or combine to exceed targets.

Lead exposures are assumed to pose an unacceptable risk if the blood lead level of the resident
child or the fetus of an adult female exceeds the proposed benchmark concentration developed by the
Centers for Disease Control (CDC). (Note that the adult model is designed to evaluate and protect the
fetuses of pregnant working women.) Under this guideline, there must be a 95 percent probability that
blood lead levels will not exceed 10 pg/dL in the exposed population. If blood lead levels exceed this
guideline, lead is identified as a COC.

If COCs are identified during risk characterization, remedial goal options (RGOs) are calculated
for each COC in accordance with EPA Region IV guidance (EPA 1995a). RGOs based on protection of
human health are developed and presented in the FS.

6.4.4  Results of Risk Characterization

The following subsections present the risk characterization for the 12 sites under investigation at
Fort McClellan. Results are discussed separately for each site and for current and future land uses. The
results are summarized in two tables: one presenting the RME risks and the other presenting the COCs
and their contribution to the overall risk estimates. COCs are defined as the COPCs that significantly
contribute to a pathway in a use scenario for a receptor that either (a) exceeds a 10™ cumulative site
cancer risk or (b) exceeds a noncarcinogenic HI of 1. Chemicals are not included as COCs if their
individual carcinogenic risk contribution is less than 10 and their noncarcinogenic HQ is less than 0.1.
If the pathway risk targets are exceeded (10™ cancer risk or noncancer HI of 1), all chemicals with
carcinogenic risks > 10 and noncarcinogenic HQs > 0.1 are COCs.

Final RI/BRA Report 6-15 July 2000



Fort McClellan RI/BRA Baseline Risk Assessment

The RME summary tables present quantitative results of the risk assessment and a letter
designator interpreting the estimates in light of EPA targets. Pathway risk estimates that are equal to or
below the noncancer HI of 1 or a cancer risk of 1 x 10™ are indicated with a “B.” An “E” designates
pathway risks that exceed the noncancer HI of 1 or a cancer risk of 1 x 10“. Following the RME tables
are different tables that follow the RAGS Part D format. These tables provide more detail in providing
cancer risks and HQs for each COPC. Also included in the same tables is information regarding
noncarcinogenic effects upon specific target organs. These tables provide simple totals for cancer risks
and HIs, and subtotals for HIs according to target organ. Results are discussed for both types of totals.
The detailed risk characterization tables showing risk estimates for each COPC are provided in
Appendix H.

6.4.4.1 AreaT-4

Soil samples collected from Area T-4 were analyzed only for agent breakdown products.
Because agent breakdown products were not detected in any sample, quantitative risk assessment was not
conducted at Area T-4. Surface water and sediment are not present at this site. Soil and groundwater
have not been evaluated for non-CWM chemical constituents at this study area.

6.44.2 AreaT-5

Soil samples collected from Area T-5 were analyzed only for agent breakdown products.
Because agent breakdown products were not detected in any of the soil samples, risk assessment for soil
was not conducted at Area T-5. There were no COPCs for surface water and the only COPC in sediment
is lead. Soil and groundwater have not been evaluated for non-CWM chemical constituents at this study
area.

6.4.4.3 AreaT-24A

Surface soil samples collected from Area T-24A were analyzed only for agent breakdown
products. Because agent breakdown products were not detected in any of the samples, risk assessment
for surface soils was not conducted at Area T-24A. There were no COPCs for surface water or sediment
at Area T-24A. However, there were COPCs in the subsurface soils and groundwater. Because access to
the site is restricted by fencing and there is no current use of groundwater at the site, risks were not
estimated for these media for current land use. Risks were estimated for exposures to subsurface soil and
groundwater under future land use. The future RME risk estimates for Area T-24A are summarized in
Table 6-36. Tables 6-37 through 6-40 present the risk estimates for each of the COPCs evaluated and the
summed HQs and cancer risks.

The maximum concentrations of iron in subsurface soil and groundwater exceeded the SSSLs.
The results of the ANOVA indicate that iron is site-related in subsurface soil, but too few samples were
collected to conduct the analysis for groundwater.

Current Land Use—All noncancer Hls and cancer risks are below EPA targets (i.e., HI< 1 and
cancer risk <1 x 10'6) at Area T-24A based on limited pathway evaluation.

Future Land Use—Under future land use, noncancer Hls exceed 1 for the exposures to soil for
the resident child only. Noncancer COCs for the subsurface soil are aluminum and antimony. HIs
exceed 1 for groundwater ingestion by all receptors evaluated and for showering by the resident adult.
Noncancer COCs in groundwater (HQ > 1) are manganese and benzene. Aluminum is a lesser
noncarcinogenic COC for groundwater.
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There were no carcinogenic COPCs in subsurface soil; therefore, carcinogenic risks were not
estimated to evaluate soil exposures. Cancer risks for the resident exposed to groundwater reach 2 x 10™.
The carcinogenic COCs for groundwater are benzene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate
(B2EHP), hexachlorobenzene, and pentachlorophenol (PCP) (except benzene, all 1 x 10°> 1 x 10,

6.4.4.4 AreaT-38

Limited, biased soil sampling has been conducted at Area T38 with the majority of the samples
analyzed exclusively for CWM breakdown products. Surface water and sediment are not present in the
site area. The RME risks calculated for soil and groundwater at Area T-38 are shown in Tables 6-41
(industrial scenario), 6-42 (recreational and hunter scenarios), 6-43 (future scenarios). In addition,
Tables 6-44 to 6-50 present risk estimates for each of the COPCs and the summed HIs and cancer risks.
The maximum concentrations of iron in surface soil, subsurface soil, and groundwater exceeded the
SSSLs. The results of the ANOVA indicate that iron is site-related in groundwater, however too few
samples are available to conduct the analysis for surface and subsurface soil.

All noncancer Hls are below EPA targets (i.e., HI< 1) at Area T-38 under current land use. The
greatest cancer risk is 2 x 10 for exposures to surface soil. Under the scenarios for current/future land
use all noncancer HIs are below EPA targets (i.e., HI< 1) at Area T-38. There were no carcinogenic
COPCs.

Future Land Use—Noncancer Hls for exposure to surface soil (0 to < 1 foot BLS) and
subsurface soil (1 to 12 feet BLS) exceed 1 for the construction worker. The only noncancer based COC
is aluminum based on exposures to the construction worker. The HQ for aluminum equals or exceeds 1
via the inhalation route in surface and subsurface soil. To a lesser extent, chromium in surface soil
contributes to the noncancer hazard.

For groundwater, HIs exceed 1 for the resident adult and child and the industrial worker. Hls for
dermal exposures to groundwater are equal to or below 1 for all receptors. The noncancer-based COCs,
consist primarily of manganese, 1,1,2,2-tetrachloroethane, carbon tetrachloride, chloroform, and
trichloroethene (TCE). Each of these COCs has an HQ greater than or equal to 1 for at least one
receptor. Aluminum, barium, nickel, and 1,2-dichloroethene all contribute with HQs greater than 0.1 but
less than 1.

When the total HIs (i.e., all constituents, all exposure routes, and all media) are segregated
according to target organ, COCs are identified for effects to the central nervous system and to the liver.
These principal effects are the result of exposure to groundwater. The COC based on segregated
noncancer effects to the central nervous system is manganese, and the COCs for effects to the liver are
1,2-dichloroethene (DCE) and carbon tetrachloride.

Cancer risks are between 1 x 10° and 1 x 10™ for the soil exposures. Cancer risks are above
1 x 10™ for the groundwater exposures (ingestion, dermal contact, and inhalation). For the resident, the
cancer-based COCs for groundwater are primarily 1,1,2,2-tetrachloroethane and carbon tetrachloride,
each with individual cancer risks of 1 x 10 or greater. Benzo(b)fluoranthene, indeno(1,2,3-cd)pyrene,
1,1,2-TCE, tetrachloroethene (PCE), TCE, chloroform, and B2EHP are also COCs with cancer risks
between 1 x 10 and 1 x 10,
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6.4.45 Range K

Soil samples collected from Range K were analyzed only for explosives and agent breakdown
products. Because agent breakdown products were not detected in any sample, quantitative risk
assessment was not conducted at Range K. Surface water and sediment are not present at this site. Soil
and groundwater have not been evaluated for non-CWM chemical constituents at this study area.

6.4.4.6 RangelJ

Soil samples collected from Range J were analyzed only for chemical agent breakdown products.
Because agent breakdown products were not detected in any of the samples, risk assessment for soils was
not conducted at Range J. Soil was not evaluated for non-CWM chemical constituents at this study area.
There is no surface water or sediment present in the vicinity of the fenced enclosure at Range J.

The RME risks calculated for the groundwater pathway at Range J are summarized in
Table 6-51. In addition, Tables 6-52 through 6-54 present the risk estimates for each COPC as well as
the surmmed risk estimates for each receptor and exposure unit.

Current Land Use—Risks for current land use were not calculated at Range J because CWM
breakdown products were not detected in the soil, non-CWM chemical constituents were not investigated
in the soil, and there is no current groundwater usage at the site.

Future Land Use—Under future land use, noncancer HIs exceed 1 for the groundwater
ingestion, dermal contact, and vapor inhalation pathways. The two COCs for noncancer effects are
carbon tetrachloride and chloroform. Cancer risks reach 1 x 10 for the industrial worker. The cancer
risks are above 1 x 10 for the residents. The COC for cancer effects is carbon tetrachloride, although
chloroform, PCE, and 1,1,2,2-tetrachloroethane (1,1,2,2-PCA) are lesser COCs.

6.4.4.7 Detection & Identification (D&I) Area

Soil samples collected from the D&I Area were analyzed for metals and CWM breakdown
products. There is no surface water or sediment present in the vicinity of the study area. Groundwater
has not been evaluated for non-CWM chemical constituents at this site. The RME risks calculated for
exposures to subsurface soil at the D&I Area are summarized in Table 6-55. In addition, Tables 6-56
through 6-58 present HQs and cancer risks for each COPC and the summed HIs and cancer risks for each
receptor and exposure unit. The maximum concentrations of iron in subsurface soil exceeded the SSSL.
However, too few samples were collected to conduct the ANOVA.

Current Land Use—There are no COPCs in any of the currently sampled media at the D&I Area
based on limited sampling.

Future Land Use—All noncancer HIs and cancer risks are at or below the EPA targets (i.e., HI <
1 and cancer risk < 1 x 10™) for all receptors based on limited sampling. ~

6.4.48 RangeL

Soil, sediment, surface water, and groundwater at Range L were evaluated for CWM breakdown
products and a comprehensive suite of non-CWM chemical constituents. The RME risks calculated for
Range L are summarized in Table 6-59 through 6-61. In addition, Tables 6-62 through 6-68 present the
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risk estimates for the COPCs and the summed risk estimates for each receptor and exposure unit. COPCs
are identified in soil, sediment, surface water, and groundwater.

The maximum concentrations of iron in surface soil, subsurface soil, and groundwater exceeded
the SSSLs. The results of the ANOVA indicate that iron is site-related in groundwater, but too few
samples were collected to conduct the analysis for surface and subsurface soil.

Current Land Use—All noncancer HIs are below the target HI of 1. The greatest cancer risk is
for exposure to surface soil (0 to 1 foot BLS)is 1 x 10,

Current/Future Land Use— All noncancer HIs and cancer risks are below EPA targets (i.e., HI <
1 and cancer risk < 1 x 10) at Range L.

Future Land Use—Under future land use, noncancer Hls for soil exposures to the industrial
worker, the resident, and construction worker exceed 1. The HIs for groundwater exposures to the
industrial worker and resident also exceed 1. The noncancer-based COCs in surface soil are primarily
aluminum and manganese, and, to a lesser extent, chromium, nickel, and vanadium; whereas, in
subsurface soil the COCs are aluminum, chromium, and vanadium. For groundwater, the primary
noncancer COC is manganese with aluminum, cadmium, nickel, heptachlor epoxide, nitrate, and B2EHP
as lesser COCs (i.e., with HQs of less than 1). When noncancer effects are segregated by target organ,
manganese is identified as a COC based on central nervous system effects resulting from exposure to soil
and groundwater.

The greatest cancer risks for exposure to soil is 2 x 10”° for inhalation exposures to chromium in
surface and subsurface soil. For groundwater exposures, the cancer risk reaches 4 x 107, primarily
attributable to an isolated concentration of polychlorinated biphenyl (PCB) 1248. Lesser carcinogenic
COCs for the groundwater are benzo(a)anthracene, benzo(b)fluoranthene, heptachlor, heptachlor
epoxide, indeno(1,2,3-cd)pyrene, Royal Demolition Explosive (RDX), and B2EHP.

ANOVA indicates that the detected concentrations of manganese in the groundwater at Range L
are indistinguishable from background. Based on the ANOVA and consideration of likely mission-
related constituents, manganese is eliminated as a COC for groundwater at Range L.

6.4.4.9 Landfill #1

Soil, sediment, surface water, and groundwater at Landfill #1 were evaluated for CWM
breakdown products and a comprehensive suite of non-CWM chemical constituents. The RME risks
calculated for Landfill #1 are summarized in Tables 6-69 (recreational and hunter scenarios) and 6-70
(resident, industrial and construction scenarios). In addition, Tables 6-71 through 6-75 present the risk
estimates for each COPC evaluated as well as the summed HIs and cancer risks for each receptor and
exposure unit. COPCs are identified in surface water, groundwater, and subsurface soil (1 to 12 feet
BLS). The maximum concentrations of iron in subsurface soil and groundwater exceeded the SSSLs.
The results of the ANOVA indicate that iron is not site-related in groundwater, but too few samples were
collected to conduct the analysis for subsurface soil. No COPCs were identified in sediment.

Current/Future Land Use—All noncancer Hls and cancer risks are below EPA targets (i.e., HI <
1 and cancer risk < 1 x 10°%) at Landfill #1.

Future Land Use—Under future land use, noncancer HIs do not exceed 1 for any receptors
exposed to subsurface soil. Noncancer HlIs exceed 1 for the groundwater ingestion pathway, but only for
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the resident. The primary COC for noncancer effects from exposure to groundwater is manganese.
Lesser noncancer COCs for the groundwater are aluminum, barium, 1,3-dinitrobenzene, and nitrate.
When Hls are segregated according to principal health effects, manganese is identified as a COC for
effects to the central nervous system. ANOVA indicates that the detected concentrations of manganese
in the groundwater at Landfill #1 are indistinguishable from background.

6.4.4.10 Landfill #2

Sediment, surface water, and groundwater were evaluated for VOCs, SVOCs, pesticides/PCBs,
metals, explosives and CWM breakdown products. Soil sampling was not conducted at Landfill #2 and is
identified as a data gap. The RME risks calculated for Landfill #2 are summarized in Tables 6-76 and 6-
77. In addition, Tables 6-78 through 6-81 present the risk estimates for the COPCs evaluated and the
summed risk estimates for each receptor and exposure unit. Although samples were collected and
analytes were detected, no COPCs were identified in surface water. COPCs are identified in sediment
and groundwater. The maximum concentrations of iron in groundwater exceeded the SSSL. However,
too few samples were collected to conduct the ANOVA.

Current/Future Land Use—All noncancer Hls for the sampled pathways are below the target HI
of 1 for current/future land use. Cancer risks are all below 1 x 10°®.

Future Land Use—Under future land use, noncancer HIs exceed 1 for groundwater exposures to
residents. The primary noncancer COC in groundwater is manganese, with aluminum, beryllium, and
chromium as lesser COCs. The greatest cancer risk for exposure to groundwater is 8 x 10°%, mostly
attributable to one carcinogenic COPC (aldrin).

6.4.4.11 Landfill #3

Sediment, surface water, and groundwater at Landfill #1 were evaluated for CWM breakdown
products and a comprehensive suite of non-CWM chemical constituents. Soil samples were evaluated
for VOCs, SVOCs, pesticides/PCBs, metals, and explosives. The RME risks calculated for Landfill #3
are shown in Tables 6-82 (industrial scenario), 6-83 (recreational and hunter scenarios), and 6-84 (future
scenarios). In addition, Tables 6-85 through 6-91 present the risk estimates for each COPC evaluated and
the summed risk estimates for each receptor and exposure unit. COPCs are identified in soil, sediment,
surface water, and groundwater. The maximum concentrations of iron in surface soil and groundwater
exceeded the SSSLs. The results of the ANOVA indicate that iron is site-related in groundwater and
subsurface soil.

Current Land Use—All noncancer Hls and cancer risks are below EPA targets (i.e., HI < 1 and
cancerrisk <1 x 10'6) at Landfill #3.

Current/Future Land Use—All noncancer Hls and cancer risks are below EPA targets (i.e., HI <
1 and cancer risk < 1 x 10°®) at Landfill #3.

Future Land Use—Under future land use, noncancer Hls exceed 1 for exposure to surface and
subsurface soil. The primary COC for noncancer effects related to exposure to the surface soil is
manganese (HQ > 1), and aluminum, chromium, and vanadium are lesser COCs (HQs < 1). Because the
noncarcinogenic hazards are overwhelmingly related to manganese, these COCs are not combined or
otherwise segregated according to similar noncancer effects. ANOVA indicates that the concentrations
of manganese detected in the surface soil at Landfill #3 are indistinguishable from background. Based on
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the ANOVA and consideration of likely mission-related constituents, manganese is eliminated as a COC
for the surface soil at Landfill #3.

For groundwater, Hls exceed 1 for all receptors evaluated. Noncancer COCs are primarily
aluminum, chromium, manganese, vanadium, and trichloroethylene. Lesser COCs (HQs < 1) are barium,
beryllium, cadmium, cobalt, copper, mercury, nickel, 1,1,2,2-PCA, 1,2-DCE, acetone, aldrin, dieldrin,
endrin, PCP, vinyl chloride, and B2EHP. When the COCs are evaluated by noncancer effect, aluminum,
manganese, and endrin are identified as COCs for effects to the central nervous system. Barium,
cadmium, mercury, and acetone are identified as COCs for effects to the kidney. 1,2-DCE, acetone,
aldrin, dieldrin, endrin, PCP, and B2EHP are identified as COCs for effects to the liver.

The greatest summed cancer risk for soil exposures is for the industrial worker, and is below
1x10* For exposures to the groundwater, the cancer risk reaches 3 x 10 for the resident.
Carcinogenic COCs for groundwater are primarily (cancer risk > 1 x 10"  1,1,2,2-PCA,
dibenzo(a,h)anthracene, PCP, and vinyl chloride. Lesser carcinogenic COCs (cancer risk > 1 x 10°) for
the groundwater are 1,1,2-TCA, 1,4-dichlorobenzene, aldrin, benzene, benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, benzo(k)fluoranthene, dieldrin, heptachlor, heptachlor epoxide,
indeno(1,2,3-cd)pyrene, PCB 1248, PCE, TCE, alpha-BHC, beta-BHC, B2EHP, and lindane. Dieldrin
and 4,4-DDT were detected in the SI data but not in the RI data. In addition, alpha-BHC and endrin
were detected at higher concentrations in the SI data than in the RI data.

Comparison of Unfiltered to Filtered Groundwater—At Landfill #3, filtered groundwater
samples were collected to assess which contaminants are bound to particulates and which are dissolved
in the groundwater. As a point of comparison, risk assessment was conducted using the filtered
groundwater results (Tables 6-92 through 6-95). The filtered risks are similar in magnitude to the
unfiltered risks. Manganese is responsible for almost all of the noncancer hazard. Lead was not detected
in any of the unfiltered samples, indicating that the lead is primarily in particulate form. With the
exception of lead, the metals responsible for the majority of the risks are dissolved in the groundwater
and not bound to particulates.

6.4.4.12 Old Water Hole

Soil and groundwater were evaluated for CWM breakdown products and a comprehensive suite
of non-CWM chemical constituents at the Old Water hole site. Surface water and sediment are not
present in the vicinity of the site. The RME risks calculated for the Old Water Hole are summarized in
Table 6-96. In addition, Tables 6-97 through 6-100 present the risk estimates for the COPCs evaluated
and the summed risk estimates for each receptor and exposure unit. The maximum concentrations of iron
in subsurface soil and groundwater exceeded the SSSLs. The results of the ANOVA indicate that iron is
not site-related in groundwater, but too few samples were collected to conduct the analysis in subsurface
soil.

Current Land Use—Because there were no COPCs in surface soil and groundwater is not used
in the vicinity of the site, risks were not calculated for current land use at the Old Water Hole.

Future Land Use—Under future land use, noncancer HIs fall below 1 for the soil exposures to
the resident. There were no carcinogenic COPCs to evaluate in soil. For groundwater exposures, Hls
exceed 1 for the resident’s exposures. The primary noncarcinogenic COC (HQ > 1) is manganese.
Lesser noncarcinogenic COCs (HQs < 1) include aluminum, barium, and aldrin. By grouping the
noncancer COCs according to similar toxic effect, manganese is identified as a COC for effect to the
central nervous system.
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Cancer risks for exposure to the groundwater are greatest for the resident, reaching 3 x 10*. The
cancer risk for groundwater exposures to the industrial worker reaches 1 X 10*.  The primary
carcinogenic COC for groundwater is dibenzo(a,h)anthracene. Aldrin, benzo(a)anthracene,
benzo(b)fluoranthene, heptachlor, indeno(1,2,3-cd)pyrene, PCB 1248, RDX, alpha-BHC, and B2EHP are
lesser carcinogenic COCs.

6.4.5  Results of the Lead Risk Characterization

The LEAD model version 0.99d (EPA 1994b) was used to project blood lead levels in
hypothetical residential children. In addition, a model developed and recommended by EPA was used to
determine blood lead levels in residential adults and in workers. The results (i.e., tables, and figures of
model output) are presented in Appendix H. Lead was identified as a COPC in groundwater at three
sites, Landfill #1, Landfill #2, and Landfill #3. Blood lead levels for residential children exceed the CDC
guideline (i.e., 95 percent probability that blood lead levels will not exceed 10 pg/dL) at Landfill #2 and
Landfill #3 due to the concentrations of lead in groundwater. At Landfill #2, there is a 27 percent
probability of exceeding the guideline with a geometric mean blood lead level of 7.7 ug/dl.. At Landfill
#3, there is a 20 percent probability of exceeding the guideline with a geometric mean blood lead level of
6.9 ug/dL. Projected blood lead levels were below the limit at Landfill #1. Lead was not detected in
filtered groundwater samples collected at Landfill #3, indicating that the lead in the groundwater is in
particulate form. For adults and workers, blood lead levels do not exceed the CDC guideline. At most of
the sites, lead was eliminated as a COPC and excluded from the risk assessment because it was
indistinguishable from background.

6.5 REMEDIAL GOAL OPTIONS

RGOs are health-based concentrations target for constituents that may require remediation, based
on the findings of the RI report. RGOs will be developed as part of the feasibility study evaluation of the
Rl sites.

6.6 UNCERTAINTY

Uncertainty is inherent in the selection of key input parameters and in every step of the risk
assessment process. The results of risk assessment may be understood only in light of the assumptions
and methods used in the evaluation. The sources of uncertainty in the baseline human health risk
assessment and the relative influence of these sources on the risk assessment results are discussed below
and summarized in Table 6-43. In keeping with EPA guidance (EPA 1989a), the table is a qualitative
(order of magnitude) assessment incorporating simple relative influences of principal sources of
uncertainty on the overall results of risk assessment.

6.6.1 Uncertainty in Analytical Data

Uncertainty will always surround estimates of environmental concentrations at waste sites.
Uncertainty in the analytical data may be linked to sample density and distribution, collection procedures
in the field, accuracy of the sample analyses, and scope of the analytical methods.

Procedures relating to sample collection were established to reduce uncertainty surrounding
sample results. For example, multiple rounds of groundwater samples were collected to account for
variability due to factors such as seasonal fluctuation. Standard QA/QC measures (e.g., proper
decontamination of equipment and collection of trip blanks, field blanks, and matrix spike/matrix spike
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duplicates [MS/MSDs]) were followed to reduce uncertainty associated with the analytical data. The
uncertainty associated with sample collection procedures has the potential for either over or
underestimating risks to receptors.

Uncertainty also may be introduced at the laboratory. To reduce this uncertainty, the laboratory
follows a complicated set of procedures. For example, these procedures include the use of surrogate
spikes to monitor chemical recovery, internal standards to monitor instrument sensitivity, and laboratory
blanks to determine if laboratory preparation has introduced contamination to the sample. These issues
are explained in the data quality assessment (Appendix F).

In addition, compounds for which laboratory standards were not used were detected in some
samples. As such, the identity and quantity of these compounds is highly uncertain (EPA categorizes
these compounds as tentatively identified compounds (TICs). Because of the high uncertainty associated
with TICs and the limited availability of EPA-verified toxicity values, these compounds were not
quantitatively evaluated in the risk assessment.

Extensive field screening was conducted by U.S. Army Technical Escort Unit (USATEU) at Fort
McClellan to investigate high priority locations (based on historical maps and information) for the
presence of mustard (HD) and other agents. The screening not only protected field samplers from
exposure, but also provided the best protection against sending an agent-laden sample to civilian
laboratories and potentially exposing laboratory personnel to the effects of agents. Once the samples
were cleared for sampling in the field, the screened samples were forwarded to the civilian laboratory for
analysis of agent breakdown products. At the time of this RI (1993 to 1994), only an Army surety
laboratory was approved for the analysis of chemical agent-laden samples. The most significant finding
is that neither the MINICAM analyses nor the laboratory analyses for chemical warfare agent (CWM)-
breakdown products indicated the potential presence of CWM or CWM-breakdown products.

6.6.2 Uncertainty in Exposure Assessment
Different types of uncertainty have been identified regarding the exposure assessment:

e Scenario Uncertainty—Missing or incomplete information needed to define the exposure
scenario or pathway

o Model Uncertainty—Inability to quantify all assumptions in model variables

o Parameter Uncertainty—Inadequate information to quantify an exposure variable or
parameter.

Scenario uncertainty arises when pathways were not included in or were eliminated from the
assessment. The pathways that have been included in the human health risk assessment and
corresponding rationale are presented in Section 6.1.2.2. A future residential scenario has been evaluated
in which residents are exposed to groundwater from onsite wells. Fort McClellan currently obtains the
majority of its drinking water from the city of Anniston. If future land use is residential, inhabitants will
most likely continue to obtain their drinking water from the city rather than from a well drilled on their
property. Such conservative scenarios have the potential to overestimate risks to receptors.

Assumptions about the future land uses are speculative. In attempting to predict future
exposures, assumptions must be made concerning contaminant fate and transport, future site activities,
and receptor behavior. In particular, it was assumed that contaminant concentrations will be the same in
the future as at present and that the contaminants themselves are immobile and will not decompose.
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Model uncertainty may arise in cases where site-specific sample data are unavailable to confirm
the model. For example, the LEAD 0.99d biokinetic model was used to predict blood lead levels in
children. Without site-specific blood samples from children, the accuracy of the LEAD 0.99d model
predictions cannot be verified.

Parameter uncertainty results partly because many of the exposure parameters (i.e., exposure
factors) used in the risk assessment are default values recommended by EPA. These default parameters,
which are generally conservative, do not necessarily reflect actual behavior and have been used in the
absence of site-specific information.

Each of the exposure parameters is commonly treated as a single point estimate. However, none
of these parameters is truly a single value. Instead, a range or distribution of values would more
accurately represent exposures. Defining a range of values for any given parameter is a measure of
variability or uncertainty in the risk assessment. Quantitative uncertainty analysis may be used to
propagate the uncertainty/variability in each input parameter. This analysis may be difficult to perform
because of the quantity and quality of data available, as well as requiring a major commitment of time
and resources. The uncertainty associated with the exposure assumptions used in the risk assessment
most likely overestimates the actual risks.

6.6.3 Uncertainty in Toxicity Data

Although EPA provides toxicity values that are point estimates, a significant amount of
uncertainty may surround these point estimates. Identification of the sources of this uncertainty is a step
toward establishing the degree of confidence associated with the toxicity values.

Uncertainty is inherent within the toxicity assessment and is primarily due to differences in study
design, species, sex, routes of exposure, or dose-response relationships. A major source of uncertainty
involves the use of toxicity values based on experimental studies that substantially differ from typical
human exposure scenarios. The derivation of the toxicity values must take into account such differences
as: using dose-response information from animal studies to predict effects in humans, using dose-
response information from high-dose studies to predict adverse health effects from low doses, using data
from short-term studies to predict long-term (chronic) effects, and extrapolating from specific
populations to general populations.

The CSFs in particular are based on studies that may differ greatly from realistic situations.
Experimental cancer bioassays typically expose animals to very high levels of chemicals (ie., the
maximum tolerated dose) for their entire lifetime. After the appropriate studies have been identified, the
slope factor is calculated as the 95 percent UCL of the slope of the dose-response curve. This introduces
~ conservatism into the risk assessment.

The derivation of RfDs generally involves the use of animal studies. Uncertainty factors ranging
from 1 to 10,000 are incorporated into the RfD to provide an extra level of public health protection. The
factors used depend on the type of study from which the value has been derived (e.g., animal or human,
long-term or short-term). The scientific basis for this practice is somewhat uncertain. In general, high
uncertainty factors are meant to bias the results conservatively so that exposures at the RfD level will not
result in adverse health effects.

Toxicity values are not available from EPA for the dermal route. Therefore, oral toxicity values
have been adjusted for the dermal pathway by using chemical-specific gastrointestinal absorption factors
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to adjust the oral toxicity value from an administered value to an absorbed value. Once adjusted to an
absorbed value, the value may then appropriately be used to evaluate dermally absorbed doses.

For some chemicals, chemical-specific gastrointestinal absorption factors were not available. In
such cases, the unadjusted oral toxicity value was used to evaluate the dermal pathway (EPA 1992a).
This introduces uncertainty into the risk assessment that varies for different chemicals. For chemicals
that are well-absorbed in the gut, the uncertainty in the adjusted toxicity value is minimal, since the
adjustment would be minimal. Greater uncertainty is associated with chemicals that are poorly absorbed
in the gut, since the toxicity value would be adjusted in direct proportion to the absorption.

In addition, no adjustments have been made for the medium of exposure (e.g., when the medium
of exposure in the site differs from the medium of exposure assumed by the toxicity value). The
uncertainty associated with using the absorbed dose toxicity values for the dermal pathway is moderate
and the bias unknown.

There are many chemicals for which no toxicity value exists and for which little information is
available. Therefore, a quantitative risk estimate cannot be calculated for these chemicals. For example,
many chemicals are not evaluated for the inhalation pathway because of limited inhalation-based
toxicological information. The lack of toxicity information for some chemicals may contribute to the
underestimation of risks.

Toxicity values are not available for most of the PAH:s. Only one cPAH (benzo(a)pyrene) has a
toxicity value for use in risk assessment. When evaluating oral exposure to PAHs, the approach used in
the risk assessment was to relate the toxicity of PAHs to that of benzo(a)pyrene. The factors used to
relate the toxicity are called relative potency values. This approach, although currently under review by
EPA, is based on scientific studies, and is thought to be more realistic than the alternative method of
assuming that all carcinogenic PAHs have a potency factor equal to that of benzo(a)pyrene.

PAHs are known to be dermally active compounds. However, carcinogenic effects from dermal
exposure to PAHs have not been quantitatively assessed. Without quantifying cancer risks from PAHs
by the dermal route, the cancer risk for PAHs may be underestimated. Quantification of these risks may
contribute to the cancer risk to the same extent or more than the oral cancer risk for PAH:.

6.6.4  Uncertainty in Hazards and Cancer Risks for Chromium

Chromium was designated as a COC at several exposure units in this investigation. The risk
estimates are biased overestimates, and this supports the decision to eliminate chromium asa COC. A
conservative assumption was made regarding the form of chromium reported in the environmental
samples collected during this investigation. In any given sample reported as total chromium, it is the
proportion of these forms of chromium that may vary. More chromium™ (Cr™®) relative to chromium™
(Cr+3) is likely to be found in samples affected by various chemical processes used in industry, such as
electroplating. More Cr” is likely to be found in natural samples or in samples that have been weathered
in the environment. Because the chromium samples are reported as total chromium, there is no way to
distinguish the relative proportions of chromium (i.e., Cr” or Cr’®). For this reason, all detected
chromium was assumed to be in the form of Cr+6, which is more toxic and less stable than Cr™>. There is
no reason to believe that the chromium detected in the samples is enriched with Cr'®. Cr'® is not known
to be a mission-related constituent, and in most cases, the chromium is exposed to the weather and other
environmental conditions that would not favor formation of Cr'¢.
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6.6.5 Uncertainty in Multiple Chemical Exposures

Uncertainties in any phase of the risk analysis are reflected in the risk estimates. Some
uncertainty is associated with the summation of risks and HQs for multiple chemical contaminants. As
stated in RAGS (EPA 1989a), “The assumption of dose additivity ignores possible synergisms or
antagonisms among chemicals, and assumes similarity in mechanisms of action and metabolism.”

Cancer and noncancer risks are summed in the risk characterization process (separately for
carcinogens and noncarcinogens) to estimate potential risks associated with the simultaneous exposure to
multiple chemicals. In the case of carcinogens, this approach gives carcinogens with a Class B or Class
C weight-of-evidence the same weight as carcinogens with a Class A weight-of-evidence. It also equally
weighs CSFs derived from animal data with those derived from human data. Uncertainties in the
combined risks also are compounded because RfDs and CSFs do not have equal accuracy or levels of
confidence and are not based on the same severity of effect.

6.7 SUMMARY AND CONCLUSIONS OF THE HUMAN HEALTH RISK ASSESSMENT

The purpose of the baseline risk assessment for the Fort McClellan RI sites is to assess the
potential for adverse health effects to humans that could result from contact with inorganic and organic
contaminants identified at the 12 sites under investigation. Because the RI study was conducted at a time
when the installation was to remain under U.S. Amy control, the investigation for many of the former
chemical warfare agent training areas was focused on the identification of CWM at high probability
sampling locations. In many instances, this focused sampling did not include evaluations of potential
non-CWM chemical constituents or pathways that were not identified as problematic for the continued
government use of the property. These data gaps are important to resolve to refine the risk estimates that
are necessary for the present BRAC process prior to transfer of the Rl properties.

The present risk assessment provides health-based information which, along with other
information developed in the investigation, is used to make decisions with regard to site remediation.
Table 6-101 summarizes the total noncancer and cancer risk estimates for each of the 12 sites included in
this investigation.

Noncancer and cancer risks to humans were estimated for both current and future land uses.
Under current land use, occasional visits by trespassing children, adults, and military personnel were
considered reasonably likely. Under future land use, higher levels of exposure to residents and
construction workers were evaluated on a hypothetical basis. Residential development of the sites is not
currently planned.

Based on the information presented in this report, there is no current or imminent hazard present
at any of the sites evaluated. Under current land use, none of the combined noncancer Hls are greater
than 1. The greatest total cancer risk is 2 x 10°° (at Range L), and the greatest HI is 0.5 (at Range L).
The cancer risk at Range L is due to inhalation of chromium (generally assumed to be Cr'®).

The risk estimates are attributable to exposures to both metal and organic substances. Exposure
to contaminants in groundwater was hypothetically assumed in the future industrial and residential
scenario. Groundwater accounts for the overwhelming majority of the hazard and risk. Soil and
sediment do not represent a significant portion of the total site risk. Chromium was designated as a cocC
at several exposure units in this investigation. The risk estimates for chromium are overestimates that are
biased toward protection of health.
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Table 6-32. Exposure Pathways for Human Health Risk Assessment
Fort McClellan R, Anniston, Alabama

Surface
Soil Groundwater Water Sediment
Site Land Use Receptor Dermal | Particulate Dermal Dermal Dermal
Ingestion | Contact | Inhalation | Ingestion | Contact | Inhalation | Ingestion Contact | Ingestion | Contact
Site 1 Current Industrial Worker . . .
Area 4 - Biological Current/Future Recreational . .
Simulant Test Area Current/Future Hunter .
Future Industrial Worker . . .
Future Resident - Child - .
Future Construction Worker . . .
Site 2 Current Industrial Worker . . .
Area T-5 Toxic Hazards Current/Future Recreational . . . . .
Detection and Decon- Current/Future Hunter .
tamination Training Area Future Industrial Worker . . .
Future Resident ~ Child . .
Future Construction Worker . . .
Site 3 Current/Future Recreational . . .
Area T-24A Chemical Future Industrial Worker - . . . .
Munitions Disposal Future Resident - Adult . . .
Training Area Future Resident - Child . . . .
Future Construction Worker . . -
Site 4 Current Industrial Worker . . .
Area T-38 Technical Current/Future Recreational . .
Escort Reaction Area Current/Future Hunter .
Future Industrial Worker . . . . .
Future Resident - Child . . . .
Future Resident - Adult . . .
Future Construction Worker . . .
Site 5 Current/Future Recreational . .
Range K Agent Future Industrial Worker . . .
Training Area Future Resident - Child . .
Future Construction Worker . . .
Site 6 Future Industrial Worker . . . . .
Range J Agent Future Resident - Child . . . .
Training Area Future Resident - Adult . . .
Future Construction Worker . . .
Site 7 Future Industrial Worker . . .
Detection and Future Resident - Child . .
Identification Area Future Construction Worker . . .
Site 8 Current Industrial Worker - . .
Range L (Lima Pond) Current/ Future Recreational . . . . .
Chemical Munitions Current/Future Hunter .
Disposal Area Future Industrial Worker . . . . .
Future Resident - Child . . . .
Future Resident - Adult . . .
Future Construction Worker . . -
Site 9 Current/Future Recreational . . .
Former Landfill #1 Future Industrial Worker . . . . .
Future Resident - Child . . . .
Future Resident - Adult . . .
Future Construction Worker . . .
Site 10 Current/Future Recreational . . .
Former Landfill #2 Future Industrial Worker . .
Future Resident - Child . .
Future Resident - Adult . . .
Site 11 Current Industrial Worker . . .
Former Landfill #3 Current/Future Recreational . . .
Current/Future Hunter .
Future Industrial Worker . . . . ..
Future Resident - Child . . . .
Future Resident - Adult . . .
Future Construction Worker . . -
Site 12 Current Industrial Worker . . .
Old Water Hole Current/Future Recreational . .
Current/Future Hunter .
Future Industrial Worker . . . . .
Future Resident - Child . . . .
Future Resident - Adult . . .
Future Construction Worker . . -




Table 6-33 Exposure Factors for Current Land Use
Fort McClellan RI, Anniston, Alabama

CURRENT LAND USE
PATHWAY ASSUMPTION UNITS Industrial Worker
Rationale/
RME Preference
General
Body Weight kg 70 b
Expsoure duration years 25 b
Averaging time-noncancer days 9,125 f
Averaging time-cancer days 25,550 e
Soil Ingestion
Ingestion Rate of Soil mg/day 480 b
Conversion Factor kg/mg 1.00E-06 -
Fraction exposed to contaminated medium unitless 1.00E+00 c
Exposure Frequency days/year 10 b
Soil Dermal Contact
Conversion Factor kg/mg 1.00E-06 -
Fraction exposed to contaminated medium unitless 1.00E+00
Skin Surface Area cm®/day 5800 g
Dermal Absorption Factor unitless ® M
Adherence Factor mg/ cm? 1.00E+00 g
Exposure Frequency days/year 10 b
Fugitive Dust Inhalation
Fraction exposed to contaminated medium unitless 1 c
Particulate Emission Factor m®/kg 1.00E+07 h
Ventilation Rate of Soil/Dust m®/day 24 b
Exposure Frequency days/year 10 b
Sediment Ingestion not evaluated
Sediment Dermal Contact not evaluated
Surface Water Dermal Contact (while wading) not evaluated

(1) EPA Region IV Supplemental Guidance to RAGS (EPA 1995a) provides default dermal absorption factors of 1%
for organics and 0.1% for inorganics

b EPA 1991a, Risk Assessment Guidance for Superfund Volume I: Human Health Evaluation Manual Supplemental Guidance,
Standard Default Exposure Factors, Interim Final, Office of Solid Waste and Emergency Response, OSWER Directive: 9285.6-03.

¢ Assumed; see the Facility-Wide Work Plan (IT 1998).

d EPA 19952, Supplemental Guidance to RAGS: Region IV Bulletins, Human Health Risk Assessment, EPA Region IV,
Atlanta, GA, November.

e Calculated as the product of 70 years (assumed human lifetime) x 365 days/year.

f Calculated as the product of ED (years) x 365 days/year.

g EPA 19984, "Risk Review Comments, Human Health Aspects, Fort McClellan, Anniston, AL" Memorandum from
Ted Simon, OTS, to Bart Reedy, FFB/BRAC, EPA Region 4, Atlanta, GA, 5 August.

h Particulate erdssion factor from facility-wide work plan (IT 1998)



Table 6-34 Exposure Factors for Current/Future Land Use
Fort McClellan RI, Anniston, Alabama

CURRENT/FUTURE LAND USE
PATHWAY ASSUMPTION UNITS Recreational User (Adolescent) Hunter
Rationale/ Rationale/
RME Preference RME Preference
General
Body Weight kg 45
Exposure Duration years 10 d not evaluated
Averaging Time (Noncancer) days 3,650 f
Averaging Time (Cancer) days 25,550 e
Soil Ingestion
Ingestion Rate of Soil mg/day 100 b
Conversion Factor kg/mg 1.00E-06 - not evaluated
Fraction exposed to contaminated medium unitless 2.50E-01 c
Exposure Frequency days/year 104 <
Soil Ingestion (venison)
Conversion Factor kg/mg 1.00E-06 -
Fraction exposed to contaminated medium unitless 1 c
Venison consumption rate g/day not evaluated 30 <
Soil to Venison BioTransfer Factor mg/g @) 1y
Exposure Frequency days/year 350 b
Soil Dermal Contact
Conversion Factor kg/mg 1.00E-06 -
Skin Surface Area Cm:/day 5250 g
Dermal Absorption Factor unitless [8)] [¢Y] not evaluated
Adherence Factor mg/am* 4.00E-02 g
Fraction exposed to contaminated medium unitless 2.50E-01 4
Exposure Frequency days/year 104 c
Fugitive Dust Inhalation
Fraction exposed to contaminated medium unitless
Particulate Emission Factor m’/kg not evaluated not evaluated
Ventilation Rate of Soil /Dust mJ/day
Exposure Frequency days/year
Sediment Ingestion
Ingestion Rate of Sediment mg/day 100 b
Conversion Factor kg/mg 1.00E-06 - not evaluated
Fraction exposed to contaminated medium unitless 1.30E-01 c
Exposure Frequency days/year 104 4
Sediment Dermal Contact
Conversion Factor kg/mg 1.00E-06 -
Fraction exposed to contaminated medium unitless 1.30E-01 4
Skin Surface Area crn:/day 5250 g not evaluated
Dermal absorption factor unitless N m
Adherence Factor mg/em® 2.9E-01 g
Exposure Frequency days /year 104 <
Surface Water Ingestion
Conversion Factor mg/ng 1.00E-03 -
ingestion Rate of Water L/day 1 < not evatuated
Fraction exposed to ¢ i d medi unitless 1 3
Exposure Frequency days/year 104 c




Table 6-34 Exposure Factors for Current/Future Land Use

Fort McClellan R, Anniston, Alabama

CURRENT/FUTURE LAND USE
PATHWAY ASSUMPTION UNITS Recreational User (Adolescent) Hunter
Rationale/ Rationale/
RME Preference RME Preference
Surface Water Dermal Contact
Conversion Factor L/em?® 1.00E-03 -
Conversion Factor mg/ug 1.00E-03 -
Fraction exposed to contaminated medium unitless 1 < not evaluated
Skin Surface Area on’ 4000 h
Permeability Coefficient cm/hour m a
Exposure Time hours/day 2 c
Exposure Frequency days/year 104 <

(1) EPA Region 1V Supplemental Guidance to RAGS (EPA 1995a) provides default dermal absorption factors of 1%

for organics and 0.1% for inorganics

b EPA 19914, Risk Assessment Guidance for Superfund Volume I: Human Health E
Standard Default Exposure Factors, Interim Final, Office of Solid Waste and Emergency Response, OSWER Directive: 9285.6-03.

¢ Assumed; see the Fadlity-Wide Work Plan (IT 1998).

Manual ) ] Guidance,

PP

d EPA 19952, Supplemental Guidance to RAGS: Region IV Bulletins, Human Health Risk Assessment, EPA Region IV, Atlanta, GA, November.

e Calculated as the product of 70 years (assumed human lifetime) x 365 days/year.

f Calculated as the product of ED (years) x 365 days/year.

g EPA 1998d, "Risk Review Comments, Human Health Aspects, Fort McClelian, Anniston, AL” Memorandum from

Ted Simon, OTS, to Bart Reedy, FFB/BRAC, EPA Region 4, Atlanta, GA, 5 August.
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Table 6-36. RME Risk Characterization Summary (Future Land Use)

Area T24A, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker
Surface Soil Ingestion NA NA NA NA NA NA NA NA
(0 to <1 ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Subsurface Soil Ingestion NA IE+00 B 1E-01 B 2E-0i B NA NA NA NA
(1to 12 ft BLS) Dermal Contact NA 4E-02 B 3E-03 B 3E02 B NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 4E-01 8E-01 NA NA NA NA
Subtotal NA 1E+00 B 5E-01 B 1E+00 B NA NA NA NA
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion 4E+00 E  9E+00 E IE+00 B NA 2E-04 E 2E-04 E 4E-05 B NA
Dermal Contact 2E-01 B 4E-01 B 2E-01 B NA 2E-05 B 2E-05 B 1E05 B NA
Inhalation 3E+00 E NA NA NA 5E-05 B NA NA NA
Subtotal 7E+00 E 1E+01 E 2E+00 E NA 2E-04 E 2E-04 E SE-05 B NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: [7E-00 E JIE+01 E J2E+00 E | NA
Combined Cancer Risk: 2E-04 E ] 2E04 E | 5E-05 B ] NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: 17E+00 E JIE+01 E [ 2E+00 E J IE+00 B
Combined Cancer Risk: 2E-04 E |2E-04 E J35E-05 B [ NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-HI<!orELCR<10*
E-HI>1or ELCR> 107



9v1000°0 |- 1H Koupiy jeiof
£$6000°0 || 11 waisAs aanonposdar (ero),
$S€00'0__|I= 14 pooyq eo],
6220'0 =110y frI0)
886000 {i= IH Apog djoym jeio,
U100 = 1H woshs [ |eio],
[€L0°0 - 1H waisAs Kioyejnaany/poojq jelo],
6280 |- TH SNO (moL
v0'T Boinoy ansodxy ||y pue eIPSN |V 55010V XOpu] pIezeH |eioL S0-A6€T'S soInoy dansodxq |V pue BIPIN [}V SSOY sty [Bio]
95°} [Io1EMpPUNOID) SS010Y XIpU] paeze}] [€10] $O-96€T°S liziempunolp) ss010y AS1y [Bi0).
8¢°0 10§ J0BJINSQNS SSOIDY XOPUJ p1ezey [€10], .- 10S 20BJINSGNS SSOI0Y HSIY |RIO),
951 10 - W'l -~ (oLl co-d6tzs [soaolt]  --  Jso-dezlw (oL,
9%10000 | 90-9€5S°S -- 1410000 Koupyy “10a1( ouepurlf  80-H0¥0°T | OI-ASELL .- 80-H€96'1 oueputy
651070 799000 -- 0£600°0 JA1 aiejeyydAxoqifnia-siall - 90-a16s° 1§ L0-9619'9 -- LO-HS6T'6 arefeyiyd(Axonihyig-g)se
- -- - -- -- OHd-eydiel|  80-H888'6 | 60-ALES'S -- 80-HSEE°6 OHg-eyd)
£66000°0 | S0-967€T -- 0£6000°0 wisks aanonpoidos [ouayy - .- - -- loudyg
6£200°0 $LI000 -- 7590000 1A Joudydosopyoriuagll  90-apL0'e | 90-d5€2°T -- L0-3(8¢8 loudgydosojydentag
$5€00'0 | $0-9888'C -- T$€00°0 pooiq NN -- -- .- -- LN,
£¢400°0 082000 -- £9100°0 JAl QUDZUIQOIOYOBXIHY  90-AKZO'T | 90-IBT| -- LO-HIEYL 2UdZUIGOIOYIEXI)
LLYOOO'0 | 8YH000°0 -- S0-3$78'T -- ouayuesony(qyozuagll  90-dLzLe | 90-3905°€ - £0-9607°T oudyuesony(qlozudg
o1L0 6L50°0 .- [4320] -- suszuogll  SO-HS8I'Y | 90-3TIH'E -- SO-IYPR'E oudzudgy
886000 | SO-H8116 -- 8L600°0 Apog ajoum wniuajos| - -- - -- iRy
0920 90L0°0 - 6890 SNO osoueduepy| .- .- - -- asaueduepy
THO0 LT£00°0 -- L6L00°0 waIsAs [ wingliog - - - - wayjjkiag|
LTV0°0 891000 -- 0100 SNO wnuun|y| .- -- .- -- winuimy| VIl ey punoin punoin)
78¢°0 - 7860 -- - Qerog) -- -- -- - (L1
-- -- -- -- -- Auounuy/| .- -- .- -- Auownuy
i8¢0 o 880 -- -- wnuiun|y| -- -- -- -- waunwn|y| L 7AR Y ny
6660°0 10200°0 - - 6L60'0 -- (le1oL - .- -- -- [
1£L0°0 181000 -- 00 wiosks K101ejR0115/poojq Kuowrpuy/| .- .- .- -- Auownuy]
6920°0 0v1000°0 -- £970°0 SNO wnupun]y] - -- -- -- wnuin]y| VTl ey 110§] |10 2o7}INSqNy
[eI0L somoy uedi 18iey, 810, SaInoy
ansodxy feuusq uonejeyuj { uoysodup Krewug ansodxg jeunaqg uoneeyuy | uonsadug
ed wapday
wanondy psezer] dudfoudse)-uoN 121Uy ys1y d1uadourdie) feonudy) msodxg ainsodxy unpow
Wnpy 98y 101doo0y
10010p4 {esapup :uonejndog 101daoay|
AMNY dUEBYOWIL] O1IBUIDY

VINVEVTY ‘NOLSINNV ‘T NVTTATO9N L1404
HANSOdXd WNNIXVIN HTdVNOSVHY
§2d0D 04 STIVZVH ANV SASTI YOLdIDHYT 40 AIVININNS
Le-9 H1dV.L



10v000°0 _JI= 11 Aoupnt jerop
£9200°0 = [H wosks aananpordor [eio ]
066000 JI=1H poojq feio),
99p0°0 I 1 a1 riog,
SLT0°0 __|f= 1H1 Apog ajoym jejo L
$920°0 I 1H waisks [ jeiog,
[k = 1H SND [el0,
LEL sonoy omsodxg || pue BIPIA ||V SSO1OY XIpuf prezey |eio], _ [S0IN0Y 31050dX Y [V PUB BIPI ||V SSOI0Y ysIy {ei10L
LeL 1012MPUN0IN) SS010Y XIPU[ pIezel] |e10f 8Y20000 Ho1EMPUNOID) SSOIDY ySIY |BI0]
153 -~ e - -- (o) soaoces -~ S0-99EC'S -~ (oo
[443 -- [453 -- -- owozwog)l  §0-49€T'S -- $0-49€7°S - sudzuag VL By ny
SI'y 0810 -- L6'¢ -- (eioLXl  961000'0 S0-306'1 -- 9£1000'0 [
105000°0 | 90-4¥88°9 -- $6£000°0 Aaupry “10A1] owepurilf  80-4ITS'8 | 60-ATSEI -- 30-398¢'8 auepury
WE0'o 028000 -- 0920°0 1Al aeeyyd(hxoyiwa-gsigll  9o-d6z1's | 90-aLs11 .- 90-9L6'E arejeqiyd(1Axoy Ay -2)siq)
-- - -- - -- oHg-eydiell  co-asgoy | 60-30L9°6 .- L0-3686'€ OHa-eydye]
£9200°0  § SO-AL8Y'T -- 097000 | woisks 3AnoNpoidas loudyg -- .- - .- 1ouyd
86£00°0 $12000 -- £8100°0 101 touoydosojyoeagll - 90-406¢'L | 90-1906°€ .- 90-348S'€ [ouaydoso|yeiudg
066000 | $0-9085'¢ - 98600°0 pooiq AUUN'NENE - -- -- .- aAmiN'aen
£0800'0 LYEO0'0 -- SSH00°0 1Y ouazuaqoso[yoexoyll  90-3S1Y'S | 90-98€7°T -- 90-9LLI'E 2UDZUIGOIOYIEXIH
$£9000°0 | 955000°0 -- SO-H606'L -- owsyueron(qlozuogll  90-9ZL0L | 90-782i9 -- L0-36E1'6 sudyiueson|y(qlozuag]
06t 81L0°0 -- €81 -- ouozuogfl  0L1000°0 90-4£96'S - $91000°0 suozuag
SLTO0 £11000°0 -- $L20°0 Apog ojoym wniu|og| - -- - - wniud(ag
we SL80'0 -- €61 SND asoueduepy -- -- -- .- asoueSuejy
$920'0 $0100°0 -- €220°0 waishs [ umij|kiog - -- -- -- wmyjk1og
Lre 802000 -- sito SND winumyy| .- -- -- -- wnuuny Virleddy|  1oempunoin) JjempunoIn|
|eI0 L SN0y uediQ) 1dre] 10, sanoy
amsodxy [euudq uonejeyuy | uonsodug Krewnty amsodxy jeuLnq uogiejeyuy | uonsadug
wiod WnIpoy
yudnong) prezey dudSeudIE)-UON [eonuoy) ysryg swddourdre) JesnwoyD asodxy asodxy umipoy

npy 93y 101dodoy

opisay uonejndod 101d020y

21NN,y ORI |, OLIBUIS

VINVEVTV ‘NOLSINNV T NV TTA TN LIO0d
TANSOdXd WNWIXVIA HTdVNOSVAI
§20d0D YOd SAAVZVH ANV SASTI YOLJIOTAT 40 AYVININNS

88-9 H19V.L




££6000°0 TH Adupyy feio],
£1900°0 - |4 wioisAs aanonpoxdas jejog
1€20°0 = [H poojq (el
£01°0 = IH J0Al] [wi0]
1$90°'0__ JI= it1 &pog djoym fe1oL
L6500 = 11 woishs 10 (e10g,
660 = |H wNsks %._o-a_zo.:o\vocz |e0],
6T'S = 1H SNO je10),
1t ko1noy a1nsodxg ||V PUE BIPIJA Y SSOIOY XOpu] piezef] jeio] 9610000 9In0y dansodx:] ||y PUT BIPIJY ||V SSOIDY XSIY [BIO]L
65'6 [1918MpUNOID) $S010Y XOpu] p3eZeH [BI10}, 961000°0 horempunols) sso1dy ysiy je10],
[T [10S 92BJINSGNG SSOIOY XOPU| prezeH jeio], - 105 dIJINSQNS SSOIOY ASIY [eI0],
656 8€£°0 - ST6 - :so,_.w__ 961000°0 S0-30%6'1 - 9L1000°0 [T
£€60000 | SO-HT6T'1 .- 1760000 Kaupry ‘1oAY Suepully  80-A1TS'8 60-97¢¢°) .- 80-398¢'8 auepul]
19L0°0 ¥$10°0 .- 10900 JAY arpeydAxoyiing-gsigfl  90-g6z1°s | 90-aLSIH! .- 90-92L6'E arejeyyd(IAxoytiyig-)siq)
- - .- .- - OHd-eydy LO-HS80'P 60-3LL9°6 - L0-3686'C JHg-eyd)
£1900°0 $0-361P°S .- L0900°0 wlsks aananpoidas joudyg - - - i |oudyqd
1£800°0 $0%00°0 i 9Lr00°0 Rl jouaydooyorjuag 90-406%"L 90-4906'¢ - 90-9¥85°¢ joudydosojyoeiudg
1£20°0 SO-407L9 .- 0£20°0 poojq dURN'de .- .- - -- AUNN'NEMN]
1L100 259000 - 90100 1oAY JUIZUIQOIO[YIBXOH 90-9S1¥'S 90-98¢7°C =" 90-dLLIE AUIZUIGOI0]YIeXIH
£2100°0 +0100°0 - $81000°0 i auayrueong(g)ozuag| 90-92L0°L 90-48T1°9 - LO-36¢Y°6 auagiueson|y(qlozudg
ov'y SEIo i 9Ty - duazuag| 0L1000°0 90-9€96'S i +91000°0 udzudg
1¥90°0 Z17000°0 .- 6£90°0 Apog ajoym wafud2 - .- .- - wnudjag
9 +91°0 -- oS’y SND ssoueduepy| . -- -- -- asoueuepy
L6$0°0 192000 - 1250°0 wsAs 1O wnyKiog - i b - wnyKiog
Lo 16£00°0 - - 8920 SNO wnuswin]vi - -- -- -- wauHuN| Y| VpZl eIy 1o1empunoIn|  sorempunotey
[ SIE0°0 - 8T .- (l1og, -- -- -- - (eio),
656'0 £620°0 -- 0£6°0 waisks K1018)10159/poojq Kuounuy, .- .- -- -- Auownuy|
ISE0 072000 b 6ve0 SNO wnuHUN i -- .- b -- wnuuny| N 7ARIILY 10§ §t0g 2o8)ansqn|
1810, S2In0Y] uediQ 10318, 18I0 [, s3I0y
Q.:—wOa—xN jeundd uonejeyuj :c__mom:_ ENEE o.:ﬁonxmm jewnq uonejeyuy :o:momc—
wiod wipaw
wanond) prezely suddourdie)-uoN |12o1uay) ysry dwwafournie) eauusy) 2unsodxy ansodxg wnipapw
PIND 98V 101d000y
uopisay :uone(ndog 101dadoy
SININ,} IHWRAOUN | OLIBUIDG]

VIAVEVTY ‘NOLSINNV T NVTTTIIN 1404
HANSOdXd WNNIXVIN dTdVNOSVIY
SDd0D Y04 SAVZVH ANV SASTH JOLdHDFY 40 AdVININAS
689 H14VL




191°0 = 11 woisAs A1018Jn2119/poo|q Je10 ],
8¥50°0 = IH SNO 12101
6L6'0 _msscx 2amsodxg ||V pue BIPI |}V SS010Y Xopu] pIezef [e0] _ 00+3000°0 _ noy dxd {1V pue Bipo 1V SS0Y Ns1Y [EI0]
6L670 10§ 298JINSqNS SSOIDY XIPiI| PSEZE] {EI0L _ - 10§ 998JANSqNS 5013V ST [BIOL
£9L°0 -- €9L0 -- -- (eop) -- -- -- - (o)
- -- - -- -- Auouruy| -- -- -- -- Avowipuy
£9L°0 - £9L°0 - - - - WNHWLY; -- -- .- -- wnuwngy| ViZL eny ny
9170 10206 - 9610 - (w0 - - T - ey
191°0 L8100 -- [£2K) wisAs A101ena11a/poojq Auownuy| - -- -- -- Kuowuy|
8¥S0°0 or100°¢ - $Es0'0 SNO wauny -- .- -- -- wnuiwngy| \"TZARSI\Y nosi  pog ooejnsqng
jelo saInoy uedi) wiie] [B10 1. S91n0y
ansodxzg |euuoq uonefeyup | uonssduy Keurirg amsodxg Jeusdq | uonejeyuy | uoysauj
uiod wapow
uanoend) prezej] dddourdie)-uoN (L1 T ) sty owddounne) L [NEITeY dnsodxg ansodxy wnipow
inpy 08y 101dad0y
1XIOM UONINNSUOD) U ndog 101dadoy
2IMING :3ULBJOUIL | OLIBUIDG]

VINVEVTV ‘NOLSINNV ‘Td NVTTATOON L0
HINSOdXd WNNIXVIN HT9VNOSVHY
$2d0D YO4 SAYVZVH ANV SYUSII YOLIHOTT 40 AdVININNS
07-9 419dV.L



Table 6-41. RME Risk Characterization Summary (Current Land Use)
Area T38, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Industrial Worker Industrial Worker
Route
Surface Soil Ingestion 2E-02 B NA
(0 to <1 ft BLS) Dermal Contact 2E-02 B NA
Venison NA NA
Inhalation 3E-02 B 2E-06 B
Subtotal TE-02 B 2E-06 B
Subsurface Soil Ingestion NA NA
(1to 12 ft BLS) Dermal Contact NA NA
Venison NA NA
Inhalation NA NA
Subtotal NA NA
Sediment Ingestion NA NA
Dermal Contact NA NA
Subtotal NA NA
Surface Water Ingestion NA NA
Dermal Contact NA NA
Subtotal NA NA
Groundwater Ingestion NA NA
Dermal Contact NA NA
Inhalation NA NA
Subtotal NA NA

Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index:
Combined Cancer Risk:

Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater,

Combined Hazard Index:

Combined Cancer Risk:

L 7E-02 B
2E-06 B
and Venison
| NA
NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values

B-HI<1orELCR <10%
E-HI>1or ELCR > 10*




Table 6-42. RME Risk Characterization Summary (Current/Future Land Use)
Area T38, Fort McClelian R1, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Recreational Hunter |Recreational Hunter
Route Adolescent Adolescent | Adolescent Adolescent
Surface Soil Ingestion 2E-02 B NA NA NA
(0 to <1 ft BLS) Dermal Contact 3E-03 B NA NA NA
Venison NA 2E-05 B NA NA
Inhalation NA NA NA NA
Subtotal 2E-02 B 2E405 B NA NA
Subsurface Soil Ingestion NA NA NA NA
(1to 12 ft BLS) Dermal Contact NA NA NA NA
Venison NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Sediment Ingestion NA NA NA NA
Dermal Contact NA NA NA NA
Subtotal NA NA NA NA
Surface Water Ingestion NA NA NA NA
Dermal Contact NA NA NA NA
Subtotal NA NA NA NA
Groundwater Ingestion NA NA NA NA
Dermal Contact NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: | 202 B J 2E-05 B
Combined Cancer Risk: NA | NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: { NA ] NA
Combined Cancer Risk: NA | NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE~+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values

B-HI<1orELCR<10*
E-HI>1or ELCR > 10%




Table 6-43. RME Risk Characterization Summary (Future Land Use)

Area T38, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker
Surface Soil Ingestion NA 1E+00 B 1E-0l B 2E-01 B NA NA NA NA
(0to <l ft BLS) Dermal Contact NA 7E-02 B S5E-03 B 5E-02 B NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 6E-01 B 1E+00 B NA NA 4E-05 B 3E-06 B
Subtotal NA 1E+00 B 8E-01 B 2E+00 E NA NA 4E-05 B 3E-06 B
Subsurface Soil Ingestion NA IE+00 B 1E-01 B 2E-01 B NA NA NA NA
(1to 12 ft BLS) Dermal Contact NA 3E-02 B 2E-03 B 2E-02 B NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 1E+00 2E+00 NA NA 2E-05 B 1E-06 B
Subtotal NA 1E+00 B 1E+00 B 2E+00 E NA NA 2E-05 B 1E-06 B
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion 8E+00 E 2E+01 E 3E+00 E NA 6E-03 E 6E-03 E 1E-03 E NA
Dermal Contact 6E-01 B 1E+00 B 5SE-01 B NA 2E-04 E 2E04 E 1E-04 B NA
Inhalation SE+00 E NA NA NA 4E-03 E NA NA NA
Subtotal 1E+01 E  2E+01 E 3E+00 E NA 1E02 E 6E-03 E 2E-03 E NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison ’
Combined Hazard Index: l 1E+01 E I 2E+01 E [4E+00 E [2E+00
Combined Cancer Risk: 1E-02 E | 6E-03 E [2E-03 E | 3E-06 B
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: [IE+01 E J2E+01 E [ SE+00 E J2E+00 E
Combined Cancer Risk: 1E-02 E | 6E-03 E J2E-03 E | IE-06 B

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

0E+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-HI<1or ELCR<10%

E-HI>1 or ELCR > 10*
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Table 6-51. RME Risk Characterization Summary (Future Land Use)
Range J, Fort McClellan Rl, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child ‘Worker Worker
Surface Soil Ingestion NA NA NA NA NA NA NA NA
(0 to <1 ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Subsurface Soil Ingestion NA NA NA NA NA NA NA NA
(11012 ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion 8E+01 E 2E+02 E 3E+01 E NA 4E-03 E 4E-03 E 9E-04 E NA
Dermal Contact SE+00 E  9E+00 E 4E+00 E NA 2E-04 E 2E-04 E 1E04 B NA
Inhalation 1E+02 E NA NA NA 1E-03 E NA NA NA
Subtotal 2E+02 E 2E+02 E 3E+01 E NA SE-03 E 4E-03 E 1E-03 E NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: J2E+02 E J2E+02 E ] 3E+01 E l NA
Combined Cancer Risk: SE-03 E J4E-03 E J1E-03 E | NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: [2E+02 E J2E+02 E |3E+01 E | NA
Combined Cancer Risk: SE-03 E | 4E-03 E I 1E-03 E I NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-HI<1orELCR <107

E-HI>1or ELCR> 107
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Table 6-55. RME Risk Characterization Summary (Future Land Use)

DI Area, Fort McClellan R, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker
Surface Soil Ingestion NA NA NA NA NA NA NA NA
(0 to <1 ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Subsurface Soil Ingestion NA 7E-01 B 5E-02 B 1E-01 B NA NA NA NA
(1to 12 ft BLS) Dermal Contact NA 3E-02 B 2E-03 B 2E-02 B NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 6E-01 1E+00 NA NA 1E-05S B 1E-06 B
Subtotal NA 7E-01 B 6E-01 B 1E+00 B NA NA 1E-05 B 1E-06 B
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: ] NA | NA | Na | Na
Combined Cancer Risk: NA ] NA | Na I NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: I NA | 7E-01 B J6E-01 B JIE+00 B
Combined Cancer Risk: NA ] NA | 1E-05 B ] IE-06 B

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-HI<1orELCR< 107
E-HI>1or ELCR > 10"
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Table 6-59. RME Risk Characterization Summary (Current Land Use)
Range L, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Industrial Worker Industrial Worker
Route
Surface Soil Ingestion 6E-02 B NA
(0to <! ft BLS) Dermal Contact 2E-02 B NA
Venison NA NA
Inhalation 4E-01 B 1E-06 B
Subtotal SE-01 B 1E-06 B
Subsurface Soil Ingestion NA NA
(11012 ft BLS) Dermal Contact NA NA
Venison NA NA
Inhalation NA NA
Subtotal NA NA
Sediment Ingestion NA NA
Dermal Contact NA NA
Subtotal NA NA
Surface Water Ingestion NA NA
Dermal Contact NA NA
Subtotal NA NA
Groundwater Ingestion NA NA
Dermal Contact NA NA
Inhalation NA NA
Subtotal NA NA

Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison

Combined Hazard Index: 5E-01 B

Combined Cancer Risk:

L

1E-06 B

Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: I NA
Combined Cancer Risk:

NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-Hi<1orELCR<10*

E-HI>1or ELCR > 10"



Table 6-60. RME Risk Characterization Summary (Current/Future Land Use)
Range L, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Recreational Hunter [Recreational Hunter
Route Adolescent Adolescent | Adolescent Adolescent
Surface Soil Ingestion SE-02 B NA NA NA
(0 to <1 ft BLS) Dermal Contact 3E-03 B NA NA NA
Venison NA 1E-02 B NA NA
Inhalation NA NA NA NA
Subtotal SE-02 B 1E-02 B NA NA
Subsurface Soil Ingestion NA NA NA NA
(1to 12 f BLS) Dermal Contact NA NA NA NA
Venison NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Sediment Ingestion 2E-03 B NA NA NA
Dermal Contact 2E-03 B NA NA NA
Subtotal 4E-03 B NA NA NA
Surface Water Ingestion NA NA NA NA
Dermal Contact SE-02 B NA 2E-07 B NA
Subtotal SE-02 B NA 2E-07 B NA
Groundwater Ingestion NA NA NA NA
Dermal Contact NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA

Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index:
Combined Cancer Risk:

| IE01 B ] IE02 B

2E07 B | NA

Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index:
Combined Cancer Risk:

f6E-02 B | NA

2E-07 B | NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs
OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values

B-HI<1orELCR <10*
E-HI>1or ELCR > 10*




Table 6-61. RME Risk Characterization Summary (Future Land Use)

Range L, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker
Surface Soil Ingestion NA 4E+00 E  3E-01 B 6E-01 B NA NA NA NA
(0to <l ft BLS) Dermal Contact NA 8E-02 B SE-03 B SE-02 B NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 8E+00 E  2E+0] E NA NA 2E-05 B 2E-06 B
Subtotal NA 4E+00 E  9E+00 E 2E+01 E NA NA 2E-05 B 2E-06 B
Subsurface Soil Ingestion NA 1IE+00 B 9E-02 B 2E-0l B NA NA NA NA
(1to0 12 ft BLS) Dermal Contact NA 4E-02 B 2E-03 B 2E02 B NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 8E-01 2E+00 NA NA 3E-05 B 2E-06 B
Subtotal NA IE+00 B 9E-01 B 2E+00 E NA NA 3E-05 B 2E-06 B
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion 7E+00 E 2E+01 E 2E+00 E NA 2E-04 E 2E04 E 4E-05 B NA
Dermal Contact 4E-01 B 7E-01 B 3E-01 B NA 2E-04 E 2E-04 E IE04 B NA
Inhalation NA NA NA NA 6E-08 B NA NA NA
Subtotal 7E+00 E 2E+01 E 3E+00 E NA 4E-04 E 4E-04 E 2E-04 E NA

Surface Seil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison

Combined Hazard Index:

[7E+00 E J2E+01 E J1E+01 E [2E+0l E

Combined Cancer Risk:

Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison

4E-04 E J4E-04 E ] 2E-04 E J2E-06 B

Combined Hazard Index:

[7E+00 E "J2E+0T E J4E+00 E ] 2E+00 E

Combined Cancer Risk:

4E-04 E J4E-04 E J2E-04 E ] 2E-06 B

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values

B-HI<1orELCR < 10*
E-HI>1or ELCR > 10*
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Table 6-69. RME Risk Characterization Summary (Current/Future Land Use)
Landfill #1, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Recreational Hunter Recreational Hunter
Route Adolescent  Adolescent Adolescent  Adolescent
Surface Soil Ingestion NA NA NA NA
(0 to <1 ft BLS) Dermal Contact NA NA NA NA
Venison NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Subsurface Soil Ingestion NA NA NA NA
(110 12 ft BLS) Dermal Contact NA NA NA NA
Venison NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Sediment Ingestion NA NA NA NA
Dermal Contact NA NA NA NA
Subtotal NA NA NA NA
Surface Water Ingestion NA NA NA NA
Demmal Contact 4E-03 B NA 1E-07 B NA
Subtotal 4E-03 B NA 1E-07 B NA
Groundwater Ingestion NA NA NA NA
Demmal Contact NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: 4603 B | NA
Combined Cancer Risk: 1E-07 B [ NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison

Combined Hazard Index:
Combined Cancer Risk:

| 4603 B | NA

1E07 B ] NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs
OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values

B-HI<!orELCR < 10%
E-HI>1or ELCR > 10*




Table 6-70. RME Risk Characterization Summary (Future Land Use)

Landfill #1, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker
Surface Soil Ingestion NA NA NA NA NA NA NA NA
(0 to <1 ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Subsurface Soil Ingestion NA 7E-01 B 5E-02 B 1E01 B NA 2E07 B 4E-08 B 4E-09 B
(11012 ft BLS) Dermal Contact NA 2E-02 B 1E-03 B 1E-02 B NA 1E-08 B 7E-10 B 3E-10 B
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 4E-01 8E-01 NA NA 4E-10 B 3E-11 B
Subtotal NA 7E01 B 5E-01 B 1E+00 B NA 2E-07 B 4E-08 B 4E-09 B
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion 2E+00 E 4E+00 E 6E-0! B NA 3E-06 B 3E-06 B 8E-07 B NA
Dermal Contact 7E-02 B 1E-01 B 6E-02 B NA JE-07 B 7E-07 B 4E-07 B NA
Inhalation 2E-04 B NA NA NA 8E-09 B NA NA NA
Subtotal 2E+00 E  4E+00 E 6E-01 B NA 4E-06 B 4E-06 B 1E-06 B NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: I 2E+00 E J4E+00 E [ 6E-01 B | NA
Combined Cancer Risk: 4E-06 B | 4E-06 B J 1E-06 B ] NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: |2E+00 E J4E+00 E J1E+00 B [1E+00 B
Combined Cancer Risk: 4E-06 B | 4E-06 B | IE-06 B J 4E-09 B

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-HI<1orELCR<10*
E-HI>1 or ELCR > 10”
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Table 6-76. RME Risk Characterization Summary (Current/Future Land Use)

Landfill #2, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Recreational  Hunter Recreational Hunter
Route Adolescent Adolescent | Adolescent  Adolescent
Surface Soil Ingestion NA NA NA NA
(0 to <! ft BLS) Dermal Contact NA NA NA NA
Venison NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Subsurface Soil Ingestion NA NA NA NA
(1 to 12 ft BLS) Dermal Contact NA NA NA NA
Venison NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Sediment Ingestion 1E-03 B NA NA NA
Dermal Contact 1E-03 B NA NA NA
Subtotal 2E-03 B NA NA NA
Surface Water Ingestion NA NA NA NA
Dermal Contact NA NA NA NA
Subtotal NA NA NA NA
Groundwater Ingestion NA NA NA NA
Dermal Contact NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: ] 2E-03 B | NA
Combined Cancer Risk: NA | Na
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: f2E-03 B | Na
Combined Cancer Risk: NA ] NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-a

B-HI<!orELCR<10%
E-HI>1or ELCR > 10%

pproved toxicity values



Table 6-77. RME Risk Characterization Summary (Future Land Use)

Landfill #2, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk

Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker

Surface Soil Ingestion NA NA NA NA NA NA NA NA

(0to <l ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA

Subsurface Soil Ingestion NA NA NA NA NA NA NA NA

(11012 ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA

Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA

Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA

Groundwater Ingestion 3E+00 E  7E+00 E 1E+00 B NA 3E-06 B 3E-06 B 8E-07 B NA
Dermal Contact 2E01 B 3E-0l B 2E-01 B NA 4E-06 B 4E-06 B 2E-06 B NA
Inhalation 7E-03 B NA NA NA 2E-08 B NA NA NA
Subtotal 3E+00 E 7E+00 E 1E+00 B NA 8E-06 B 8E-06 B 3E-06 B NA

Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison

Combined Hazard Index: [3E+00 E J7E+00 E J1E+00 B | NA
Combined Cancer Risk: 8E-06 B J 8E-06 B ] 3E-06 B ]| NA

Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index:
Combined Cancer Risk:

[ 3E+00 E J7E+00 E JIE+00 B | NA

8E-06

| 8E-06 B | 3E-06 B ] NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs
OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values

B-Hl<1orELCR < 107
E-HI>1orELCR>10*
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Table 6-82. RME Risk Characterization Summary (Current Land Use)

Landfill #3, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Industrial Worker Industrial Worker
Route
Surface Soil Ingestion SE-02 B 8E-09 B
(0 to <1 fi BLS) Dermal Contact 2E-02 B 3E-09 B
Venison NA NA
Inhalation 3E-01 B 7E-07 B
Subtotal 4E-01 B TE-07 B
Subsurface Soil Ingestion NA NA
(1to 12 ft BLS) Dermal Contact NA NA
Venison NA NA
Inhalation NA NA
Subtotal NA NA
Sediment Ingestion NA NA
Dermal Contact NA NA
Subtotal NA NA
Surface Water Ingestion NA NA
Dermal Contact NA NA
Subtotal NA NA
Groundwater Ingestion NA NA
Dermal Contact NA NA
Inhalation NA NA
Subtotal NA NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: [ 4E-0I B
Combined Cancer Risk: 7E-07 B
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: i NA
Combined Cancer Risk: NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-HI<1orELCR<10*

E-HI>1 or ELCR > 10



Table 6-83. RME Risk Characterization Summary (Current/Future Land Use)
Landfill #3, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Recreational Hunter |[Recreational Hunter
Route Adolescent Adolescent | Adolescent Adolescent
Surface Soil Ingestion NA NA NA NA
(0 to <1 ft BLS) Dermal Contact NA NA NA NA
Venison NA 9E-03 B NA NA
Inhalation NA NA NA NA
Subtotal NA 9E-03 B NA NA
Subsurface Soil Ingestion NA NA NA NA
(1to 12 ft BLS) Dermal Contact NA NA NA NA
Venison NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Sediment Ingestion 1E-03 B NA NA NA
Dermal Contact 9E-04 B NA NA NA
Subtotal 2E-03 B NA NA NA
Surface Water Ingestion NA NA NA NA
Dermal Contact 1E-03 B NA 1E-08 B NA
Subtotal 1E-03 B NA 1E-08 B NA
Groundwater Ingestion NA NA NA NA
Dermal Contact NA NA NA NA
Inhalation NA NA NA NA
Subtotal NA NA NA NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: [ 303 B [ 9E03 B
Combined Cancer Risk: 1E-08 B | NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: [ 3803 B | NA
Combined Cancer Risk: 1E-08 B | NaA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-Hi<1lorELCR<10®

E-HI>1or ELCR > 10*




Table 6-84. RME Risk Characterization Summary (Future Land Use)

Landfill #3, Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Coastruction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker
Surface Soil Ingestion NA 3E+00 E 2E-01 B S5E-01 B NA 2E-07 B 4E-08 B 3E-09 B
(0 to <! ft BLS) Dermal Contact NA 6E-02 B 4E-03 B 4E-02 B NA 9E-09 B 7E-10 B 3E-10 B
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 6E+00 E 1E+01 E NA NA 2E-05 B 1E-06 B
Subtotal NA 3E+00 E 7E+00 E 1E+01 E NA 2E-07 B 2E-05 B 1E-06 B
Subsurface Soil Ingestion NA 7E-01 B 5E-02 B 1E-01 B NA NA NA NA
(1 to 12 ft BLS) Dermal Contact NA 4E-03 B 3E-04 B 3E03 B NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 7E-01 1E+00 NA NA NA NA
Subtotal NA 7E01 B 8E-01 B 2E+00 E NA NA NA NA
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion 1E+01 E  3E+01 E 4E+00 E NA 2E-03 E 2E-03 E 4E-04 E NA
Dermal Contact 1E+00 B 2E+00 E 1E+00 B NA SE-04 E 5E-04 E 3E-04 E NA
Inhalation 1E-01 B NA NA NA 8E-04 E NA NA NA
Subtotal 1E+01 E 3E+01 E SE+00 E NA 3E-03 E 2E03 E 7E-04 E NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: [ 1E+01 E J3E+01 E J IE+01 E ] 1IE+01 E
Combined Cancer Risk: 3E-03 E J2E-03 E J7E-04 E | 1E-06 B
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: UE+01 E I 3E+0]1 E I 6E+00 E | 2E+00 E
Combined Cancer Risk: 3E-03 E ] 2E-03 E ] 7E04 E | NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-HI<!orELCR <107
E-HI>1or ELCR > 107
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Table 6-92. RME Risk Characterization Summary (Future Land Use)

Landfill #3, Fort McClellan R], Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker
Surface Soil Ingestion NA NA NA NA NA NA NA NA
(0 to <1t ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Subsurface Soil Ingestion NA NA NA NA NA NA NA NA
(1to 12 R BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion 4E+00 E 8E+00 E 1E+00 B NA NA NA NA NA
Dermal Contact 2E-01 B 3E-01l B 1E-0l B NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal 4E+00 E  9E+00 E 1E+00 B NA NA NA NA NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: J4E+00 E ] 9E+00 E ] IE+00 B ] NA
Combined Cancer Risk: NA | NA | NA [ NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: | 4E+00 E JOE+00 E JiE+00 B | NA
Combined Cancer Risk: NA ] NA ] NA- ] Na

NA - pathway not evaluated or all detected chemicals eliminated as COPCs
OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values

B-HI<1or ELCR<10®
E-HI>1or ELCR > 10*
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Table 6-96. RME Risk Characterization Summary (Future Land Use)
Old Water Hole, Fort McClellan R1, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Exposure Residential Industrial Construction Residential Industrial Construction
Route Adult Child Worker Worker Adult Child Worker Worker
Surface Soil Ingestion NA NA NA NA NA NA NA NA
(0 to <1 ft BLS) Dermal Contact NA NA NA NA NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Subsurface Soil Ingestion NA 3E-01 B 3E-02 B S5E-02 B NA NA NA NA
(1to0 12 ft BLS) Dermal Contact NA 2E-02 B 1E-03 B 1E02 B NA NA NA NA
Venison NA NA NA NA NA NA NA NA
Inhalation NA NA 2E-01 4E-01 NA NA NA NA
Subtotal NA 4E-01 B 2E401 B S5E-01 B NA NA NA NA
Sediment Ingestion NA NA NA NA NA NA NA NA
Dermai Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Surface Water Ingestion NA NA NA NA NA NA NA NA
Dermal Contact NA NA NA NA NA NA NA NA
Subtotal NA NA NA NA NA NA NA NA
Groundwater Ingestion IE+00 B 3E+00 E 4E-01 B NA SE-05 B 5E-05 B 1E05 B NA
Dermal Contact 1E-C1 B 2E-01 B 1E-01 B NA 2E-04 E 2E-04 E 1E-04 B NA
Inhalation NA NA NA NA NA NA NA NA
Subtotal 1E+60 B 3E+00 E SE-01 B NA 3E-04 E 3E-04 E 1E-04 B NA
Surface Soil (0 to <1 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: | lE+00 B J3E+00 E | SE-01 B | NA
Combined Cancer Risk: 3E-04 E J3E-04 E J1E-04 B | NA
Subsurface Soil (1 to 12 ft BLS), Sediment, Surface Water, Groundwater, and Venison
Combined Hazard Index: J1E+00 B J3E+00 E | 8E-01 B | SE0f B
Combined Cancer Risk: 3E-04 E I 3E-04 E IIJE-O4 B | NA

NA - pathway not evaluated or all detected chemicals eliminated as COPCs

OE+00 - pathway evaluated but no risks could be calculated due to lack of EPA-approved toxicity values
B-HI<1orELCR< 107

E-HI>1 or ELCR > 10
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Table 6-101. RME Human Health Risk Assessment Summary (Current Land Use)
Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Industrial Industrial
Worker Worker

Area T-4 Biological Simulant Test Area
Surface Soil (0 to <1 ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA

Area T-5 Toxic Hazards Detection and Decontamination Training Area
Surface Soil (0 to <I ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA

Area T-24A Chemical Munitions Disposal Training Area
Surface Soil (0 to <1 ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA

Area T-38 Technical Escort Reaction Area
Surface Soil (0 to <1 ft BLS) 7E-02 B 2E-06 B
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA

Range K Agent Training Area
Surface Soil (0 to <1 ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA

Range J Agent Training Area
Surface Soil (0 to <1 ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA

Range L (Lima Pond) Chemical Munitions Disposal Area
Surface Soil (0 to <1 ft BLS) 5E-01 B 1E-06 B
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA




Table 6-101. RME Human Health Risk Assessment Summary (Current Land Use)
Fort McClellan RI, Anniston, Alabama (Continued)

Noncancer HI Cancer Risk
Medium Industrial Industrial
Worker Worker
Detection and Identification Area
Surface Soil (0 to <! ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA
Former Landfill #1
Surface Soil (0 to <1 ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA
Former Landfill #2
Surface Soil (0 to <1 ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA
Former Landfill #3
Surface Soil (0 to <1 ft BLS) 4E-01 B 7E-07 B
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA
Old Water Hole
Surface Soil (0 to <1 ft BLS) NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA
Sediment NA NA
Surface Water NA NA
Groundwater NA NA




Table 6-102. RME Human Health Risk Assessment Summary (Current/Future Land Use)
Fort McClellan RI, Anniston, Alabama

Noncancer HI Cancer Risk
Medium Recreational  Hunter |Recreational Hunter
Area T-4 Biological Simulant Test Area
Surface Soil (0 to <1 ft BLS) NA NA NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
Area T-5 Toxic Hazards Detection and Decontamination Training Area
Surface Soil (0 to <! ft BLS) NA NA NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
Area T-24A Chemical Munitions Disposal Training Area
Surface Soil (0 to <1 ft BLS) NA NA NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
Area T-38 Technical Escort Reaction Area
Surface Soil (0 to <1 ft BLS) 2E-02 B 2E-05 B| NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
Range K Agent Training Area
Surface Soil (0 to <1 ft BLS) NA NA NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
Range J Agent Training Area
Surface Soil (0 to <1 ft BLS) NA NA NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
Range L (Lima Pond) Chemical Munitions Disposal Area
Surface Soil (0 to <1 ft BLS) SE-02 B 1E-02 B| NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment 4E-03 B NA NA NA
Surface Water 5E-02 B NA 2E-07 B NA
Groundwater NA NA NA NA




Table 6-102. RME Human Health Risk Assessment Summary (Current/Future Land Use)
Fort McClelian RI, Anniston, Alabama (Continued)

Noncancer HI Cancer Risk
Medium Recreational Hunter |Recreational Hunter
Detection and Identification Area
Surface Soil (0 to <1 ft BLS) NA NA NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
Former Landfill #1
Surface Soil (0 to <I ft BLS) NA NA NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water 4E-03 B NA 1E-07 B NA
Groundwater NA NA NA NA
Former Landfill #2
Surface Soil (0 to <! ft BLS) NA NA NA NA
Subsurface Soil (1 10 12 ft BLS) NA NA NA NA
Sediment 2E-03 B NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
Former Landfill #3
Surface Soil (0 to <1 ft BLS) NA 9E-03 B| NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment 2E-03 B NA NA NA
Surface Water 1E-03 B NA 1E-08 B NA
Groundwater NA NA NA NA
Old Water Hole
Surface Soil (0 to <1 ft BLS) NA NA NA NA
Subsurface Soil (1 to 12 ft BLS) NA NA NA NA
Sediment NA NA NA NA
Surface Water NA NA NA NA
Groundwater NA NA NA NA
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