5.0 Screening-Level Risk Estimation

A screening-level estimation of potential risk can be accomplished by comparing the exposure
point concentration of each detected constituent in each environmental medium to a
corresponding screening-level ecological toxicity value. In order to conduct the SLERA, the

following steps must be followed:

e Determine appropriate screening assessment endpoints

e Determine the ecological toxicity values that are protective of the selected
assessment endpoints

e Determine the exposure point concentrations of constituents detected at the site

e (Calculate screening-level hazard quotients.

These steps are summarized below.

5.1 Ecological Screening Assessment Endpoints

Most ecological risk assessments focus on population measures as endpoints, since population
responses are more well-defined and predictable than are community or ecosystem responses.
For screening-level assessments such as this SLERA, an assessment endpoint is any adverse
effect on ecological receptors, where receptors are plant and animal populations and

communities, habitats, and sensitive environments.

Adverse effects on populations can be inferred from measures related to impaired reproduction,
growth, and survival. Adverse effects on communities can be inferred from changes in
community structure or function. Adverse effects on habitats can be inferred from changes in
composition and characteristics that reduce the ability of the habitat to support plant and animal

populations and communities.

Due to the nature of the SLERA process, most of the screening assessment endpoints are generic
in nature (e.g., protection of sediment benthic communities from adverse changes in structure or
function).

The assessment endpoints for this SLERA were identified for each environmental medium and

are summarized below:
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e Soil
- Protection of the terrestrial invertebrate community from adverse changes in
structure and function

- Protection of the terrestrial plant community from adverse changes in structure
and function

e Surface Water
- Protection of the aquatic community from adverse changes in structure and
function

e Sediment
- Protection of the benthic community from adverse changes in structure and
function.

5.2 Ecological Screening Values

The ecological screening values (ESV) used in this assessment represent the most conservative
values available from various literature sources and have been selected to be protective of the
assessment endpoints described above. These ESVs have been developed specifically for FTMC
in conjunction with EPA Region IV and are presented in the Final Human Health and
Ecological Screening Values and PAH Background Summary Report (IT, 2000). The ESVs used
in this assessment are based on NOAEL when available. If a NOAEL-based ESV was not
available for a certain COPEC, then the most health-protective value available from the scientific

literature was used in this assessment.

For each environmental medium sampled at the small arms ranges (soil, surface water, and
sediment), a hierarchy has been developed which presents an orderly method for selection of
ESVs. The hierarchy for selecting ESVs for soil is as follows:

¢ EPA Region IV constituent-specific ecological screening values

e EPA Region IV ecological screening values for general class of constituents
e EPA Region V ecological data quality levels (EDQL)

e EPA Region III Biological Technical Advisory Group (BTAG) values

e Ecological screening values from Talmage, et al., 1999.

The hierarchy for selecting ESVs for surface water is as follows:

e EPA Region IV constituent-specific ecological screening values

e National Oceanic and Atmospheric Administration (NOAA) Screening Quick
Reference Tables (SQRT), chronic freshwater ambient water quality criteria
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e EPA Region V EDQLs

e Office of Solid Waste and Emergency Response (OSWER) ecotox threshold
values

e EPA Region III BTAG values
e Lowest chronic value from Suter and Tsao, 1996

e Ecological screening values from Talmage, et al., 1999.
The hierarchy for selecting ESVs for sediment is as follows:

e EPA Region IV constituent-specific ecological screening values
e NOAA SQRTs, chronic freshwater ambient water quality criteria
e EPA Region V EDQLs

e OSWER ecotox threshold values

e EPA Region III BTAG values

e Lowest effect levels from Ontario Ministry of the Environment (1992) presented in
Jones, et al., (1997)

e Ecological screening values from Talmage, et al., 1999

e Sediment quality adverse effect threshold (AET) values from the Puget Sound
Estuary Program.

5.3 Determination of Exposure-Point Concentrations

Exposure-point concentrations represent the chemical concentrations in environmental media
that a receptor may contact. Since the exposure-point concentration is a value that represents the
most likely concentration to which receptors could be exposed, a value that reflects the central
tendency of the data set is most appropriate to use. However, at the screening-level stage, the
data sets are generally not robust enough for statistical analysis, and the level of conservatism in
the exposure estimates is high to account for uncertainties. Therefore, in the screening-level
stage, the maximum detected constituent concentration (MDCC) in each environmental medium
is used as the exposure-point concentration. The use of the MDCC as the exposure-point
concentration ensures that the exposures will not be underestimated and, therefore, constituents

will not be inadvertently eliminated from further assessment.

(8]
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The statistical summaries (including the exposure-point concentrations) for surface soil at the
IMR ranges and surface water and sediment in Remount Creek in the vicinity of the IMR ranges
are presented in Tables 5-1 through 5-6. Table 5-7 presents a summary of the groundwater data
from monitoring wells at the IMR ranges. Although these groundwater data do not represent
ecological exposure point concentrations, they were used in this screening-level assessment to

address the potential for groundwater discharge to surface water at some time in the future.

5.4 Screening-Level Hazard Quotients
In order to estimate whether constituents detected in environmental media at the site have the
potential to pose adverse ecological risks, screening-level hazard quotients (HQscreen) Were

developed. The HQjeeen Were developed via a three-step process as follows:

e Comparison to ESVs
e Identification of essential macro-nutrients
e Comparison to naturally-occurring background concentrations.

Constituents that were detected in environmental media at the IMR ranges were evaluated
against the ESVs by calculating a HQscreen for each constituent in each environmental medium.
An HQycreen Was calculated by dividing the MDCC in each environmental medium by its
corresponding ESV as follows:

H Q screen = '@CL
ESV
where:
HQqcreen = screening-level hazard quotient;
MDCC = maximum detected constituent concentration; and
ESV = ecological screening value.

A calculated HQjcreen value of one indicated that the MDCC was equal to the chemical’s
conservative ESV and was interpreted in this assessment as a constituent that does not pose the
potential for adverse ecological risk. An HQcreen value less than one indicated that the MDCC
was less than the conservative ESV and that the chemical is not likely to pose adverse ecological
hazards to most receptors. Conversely, an HQscreen value greater than one indicated that the
MDCC was greater than the ESV and that the chemical might pose adverse ecological hazards to

one or more I'CCCptOI'S.
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Table 5-1

Constituents of Potential Ecological Concern

in Surface Soil® at the Skeet Range (Parcel 69Q)
Fort McClellan, Calhoun County, Alabama

(Page 1 of 2)

Background  Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ® Value ° Conc. Conc. Conc. Detection Quotient Quotient Ecological
{mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concern
Metals
Aluminum 1.63E+04 5.00E+01 1.02E+04 1.39E+03 6.76E+03 16 / 16 204.00 135.11 3
Antimony 1.99E+00 3.50E+00 4.97E+00 5.20E-01 3.10E+00 7 / 16 1.42 0.89 YES
Arsenic 1.37E+01 1.00E+01 1.23E+01 2.70E+00 6.32E+00 11 / 11 1.23 0.63 3
Barium 1.24E+02 1.65E+02 1.18E+02 7.61E+00 6.61E+01 16 / 16 0.72 0.40 1,3
Beryllium 8.00E-01 1.10E+00 1.40E+00 5.20E-01 7.72E-01 14 / 14 1.27 0.70 YES
Calcium 1.72E+03 NA 4.84E+03 6.65E+01 5.70E+02 16 / 16 ND ND 2
Chromium 3.70E+01 4.00E-01 2.14E+01 5.10E+00 1.05E+01 16 / 16 53.50 26.18 3
Cobalt 1.52E+01 2.00E+01 2.49E+01 2.50E+00 6.72E+00 15 / 15 1.25 0.34 YES
Copper 1.27E+01 4.00E+01 1.34E+02 3.70E+00 2.52E+01 16 / 16 3.35 0.63 YES
Iron 3.42E+04 2.00E+02 2.84E+04 7.84E+03 1.33E+04 16 / 16 142.00 66.73 3
Lead 4.01E+01 5.00E+01 1.78E+03 1.00E+01 2.25E+02 37 / 37 35.60 4.50 YES
Magnesium 1.03E+03 4.40E+05 4.20E+02 6.98E+01 2.38E+02 16 / 16 0.00095 0.00054 1,2,3
Manganese 1.58E+03 1.00E+02 1.93E+03 6.31E+01 6.01E+02 16 / 16 19.30 6.01 YES
Mercury 8.00E-02 1.00E-01 7.70E-02 2.90E-02 5.03E-02 14 / 16 0.77 0.50 1,3
Nickel 1.03E+01 3.00E+01 1.59E+01 1.63E+00 6.91E+00 16 / 16 0.53 0.23 1
Potassium 8.00E+02 NA 9.43E+02 6.14E+01 2.20E+02 15 / 15 ND ND 2
Thallium 3.43E+00 1.00E+00 1.20E+00 7.00E-01 8.35E-01 5 / 11 1.20 0.83 3
Vanadium 5.88E+01 2.00E+00 3.36E+01 9.87E+00 1.67E+01 16 / 16 16.80 8.36 3
Zinc 4.06E+01 5.00E+01 6.24E+01 1.04E+01 2.81E+01 16 / 16 1.25 0.56 YES
Semivolatile Organic Compounds
Anthracene NA 1.00E-01 5.00E-02 5.00E-02 1.94E-01 1 / 16 0.50 1.94 1
Benzo(a)anthracene NA 5.21E+00 8.80E-01 8.40E-02 2.40E-01 2 / 16 0.17 0.05 1
Benzo(a)pyrene NA 1.00E-01 1.90E+00 1.70E-01 3.09E-01 2 / 16 19.00 3.09 YES
Benzo(b)fluoranthene NA 5.98E+01 5.70E-01 7.10E-02 2.19E-01 2 / 16 0.0095 0.0037 1
Benzo(ghi)perylene NA 1.19E+02 9.20E-01 9.20E-02 2.43E-01 2 / 16 0.0077 0.0020 1
Benzo(k)fluoranthene NA- 1.48E+02 2.40E-01 2.40E-01 2.06E-01 1 / 16 0.0016 0.0014 1
Chrysene NA 4.73E+00 1.20E+00 1.20E-01 2.62E-01 2 / 16 0.25 0.06 1
Dibenz(a,h)anthracene NA 1.84E+01 4.10E-01 4.10E-01 2.17E-01 1 / 16 0.022 0.012 1
Fluoranthene NA 1.00E-01 1.60E-01 1.60E-01 2.01E-01 1 / 16 1.60 2.01 YES
Indeno(1,2,3-cd)pyrene NA 1.09E+02 2.90E-01 2.90E-01 2.09E-01 1 / 16 0.0027 0.0019 1
n-Nitrosodiphenylamine NA 2.00E+01 2.00E-01 2.00E-01 2.04E-01 1 / 16 0.0100 0.0102 1
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Table 5-1

Constituents of Potential Ecological Concern

in Surface Soil® at the Skeet Range (Parcel 69Q)
Fort McClellan, Calhoun County, Alabama

(Page 2 of 2)
Background Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ° Value © Conc. Conc. Conc. Detection Quotient Quotient Ecological
{mg/kg) (mg/kg) (mg/kg) {mg/kg) (mg/kg) Concern
Phenanthrene NA 1.00E-01 2.40E-01 2.40E-01 2.06E-01 _ 1 / 16 2.40 2.06 YES
Pyrene NA 1.00E-01 1.20E+00 1.30E-01 2.63E-01 2 / 16 12.00 2.63 YES
Volatile Organic Compounds
2-Butanone NA 8.96E+01 5.60E-03 5.60E-03 1.15E-02 1 / 13 0.00006 0.00013 1
Acetone NA 2.50E+00 1.50E-01 1.80E-02 7.32E-02 5 / 7 0.0600 0.0293 1
p-Cymene NA NA 2.30E-02 9.90E-04 4.64E-03 6 / 16 ND ND 4
Styrene NA 1.00E-01 5.70E-03 1.20E-03 3.04E-03 2 / 16 0.057 0.030 1

2 Surface soil at Parcel 69Q is defined as the interval from 0 to 0.5 feet below ground surface.
b Background threshold value is 2-times the arithmetic mean background concentration as reported in
"Final Background Metals Survey Report, Ft. McClellan, Alabama” (SAIC, 1998).

¢ Ecological screening values are presented in "Human Health and Ecological Screening Values and PAH Background Summary Report" (IT Corp., 2000).
NA - Not Available ND - Not Determined

Rationale for inclusion / exclusion as COPEC:

1 - Maximum detected concentration is less than ecological screening value (ESV).

2 - Essential macronutrient, only toxic at extremely high concentrations (i.e. 10-times naturaily-occurring background concentration).

3 - Maximum detected concentration is less than background threshold value.

4 - No ESV available; however, maximum detected concentration is similar to concentrations of other VOAs which are below their respective ESVs.

mg/kg - milligrams per kilogram.
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Constituents of Potential Ecological Concern in Surface Soil at Range 12 (Parcel 70Q)

Table 5-2

Fort McClellan, Calhoun County, Alabama

(Page 1 of 2)

Background  Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ° Value ° Conc. Conc. Conc. Detection Quotient Quotient Ecological
{mg/kg) (mg/kg) {mg/kg) (mg/kg) {mg/kg) Concern
Metals
Aluminum 1.63E+04 5.00E+01 1.20E+04 4.52E+03 7.38E+03 5 / 5 240.00 147.52 3
Antimony 1.99E+00 3.50E+00 2.03E+01 6.00E-01 8.30E+00 4 / 5 5.80 2.37 YES
Arsenic 1.37E+01 1.00E+01 1.98E+01 2.50E+00 7.77E+00 5 / 5 1.98 0.78 YES
Barium 1.24E+02 1.65E+02 8.96E+01 2.22E+01 5.56E+01 5 / 5 0.54 0.34 1,3
Calcium 1.72E+03 NA 1.80E+03 9.29E+01 5.51E+02 5 / 5 ND ND 2
Chromium 3.70E+01 4.00E-01 1.95E+01 6.90E+00 1.32E+01 5 / 5 48.75 32.95 3
Cobalt 1.52E+01 2.00E+01 1.21E+01 2.20E+00 6.22E+00 5 / 5 0.61 0.31 1,3
Copper 1.27E+01 4.00E+01 3.70E+02 3.00E+00 1.14E+02 5 / 5 9.25 2.86 YES
Iron 3.42E+04 2.00E+02 2.05E+04 7.04E+03 1.29E+04 5 / 5 102.50 64.34 3
Lead 4.01E+01 5.00E+01 8.12E+03 1.15E+01 7.18E+02 18 / 18 162.40 14.36 YES
Magnesium 1.03E+03 4.40E+05 6.53E+02 9.12E+01 3.66E+02 5 / 5 0.0015 0.0008 1,2,3
Manganese 1.58E+03 1.00E+02 9.03E+02 9.60E+01 5.28E+02 5 / 5 9.03 5.28 3
Mercury 8.00E-02 1.00E-01 4.40E-02 2.40E-02 4.15E-02 4 / 5 0.44 0.42 1,3
Nickel 1.03E+01 3.00E+01 8.88E+00 2.20E+00 5.25E+00 5 / 5 0.30 0.18 1,3
Potassium 8.00E+02 NA 4.89E+02 5.18E+01 2.56E+02 5 / 5 ND ND 2,3
Sodium 6.34E+02 NA 5.18E+01 4.70E+01 1.93E+02 2 / 5 ND ND 2,3
Thallium 3.43E+00 1.00E+00 9.19E-01 9.19E-01 1.04E+00 1 / 2 0.92 1.04 1,3
Vanadium 5.88E+01 2.00E+00 2.42E+01 8.60E+00 1.51E+01 5 / 5 12.10 7.56 3
Zinc 4.06E+01 5.00E+01 1.64E+02 8.30E+00 6.49E+01 5 / 5 3.28 1.30 YES
Chlorinated Herbicides
2,4-DB NA 1.00E-01 3.20E-02 1.80E-02 2.50E-02 2 2 0.32 0.25 1
4,4'-DDT NA 2.50E-03 2.80E-03 2.80E-03 2.55E-03 1 / 2 1.12 1.02 YES
Semivolatile Organic Compounds
Benzo(a)anthracene NA 5.21E+00 7.00E-02 7.00E-02 1.68E-01 1 / 5 0.013 0.032 1
Benzo(a)pyrene NA 1.00E-01 7.30E-02 7.30E-02 1.69E-01 1 / 5 0.73 1.69 1
Benzo(b)fluoranthene NA 5.98E+01 7.20E-02 7.20E-02 1.68E-01 1 / 5 0.0012 0.0028 1
Benzo(ghi)perylene NA 1.19E+02 3.90E-02 3.90E-02 1.62E-01 1 / 5 0.00033 0.00136 1
Benzo(k)fluoranthene NA 1.48E+02 6.10E-02 6.10E-02 1.66E-01 1 / 5 0.0004 0.0011 1
Chrysene NA 4.73E+00 9.10E-02 9.10E-02 1.72E-01 1 / 5 0.019 0.036 1
Di-n-butyl phthalate NA 2.00E+02 2.10E-01 1.00E-01 1.67E-01 3 / 5 0.0011 0.0008 1
Fluoranthene NA 1.00E-01 7.80E-02 7.80E-02 1.70E-01 1 / 5 0.78 1.70 1
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Constituents of Potential Ecological Concern in Surface Soil at Range 12 (Parcel 70Q)

Table 5-2

Fort McClellan, Calhoun County, Alabama

(Page 2 of 2)

Background Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent

Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential

Constituents Value ® Value ° Conc. Conc. Conc. Detection Quotient Quotient Ecological

(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concern
n-Nitrosodiphenylamine NA 2.00E+01 2.30E-01 1.90E-01 2.05E-01 3 / 5 0.012 0.010 1
Pyrene NA 1.00E-01 8.70E-02 8.70E-02 1.71E-01 1 / 5 0.87 1.71 1
Volatile Organic Compounds

2-Butanone NA 8.96E+01 1.30E-02 9.60E-03 1.15E-02 2 / 5 0.00015 0.00013 1
Acetone NA 2.50E+00 1.40E-01 1.30E-01 9.40E-02 2 / 3 0.056 0.038 1
Toluene . NA 5.00E-02 1.80E-03 1.80E-03 2.74E-03 1 / 5 0.036 0.055 1
Trichlorofluoromethane NA 1.00E-01 1.60E-02 8.70E-03 8.34E-03 2 5 0.16 0.08 1

# Surface soil at Parcel 70Q is defined as the interval from 0 to 0.5 feet below ground surface.

b Background threshold value is 2-times the arithmetic mean background concentration as reported in
"Final Background Metals Survey Report, Ft. McClellan, Alabama" (SAIC, 1998).
¢ Ecological screening values are presented in "Human Health and Ecological Screening Values and PAH Background Summary Report" (IT Corp., 2000).

NA - Not Available

Rationale for inclusion / exclusion as COPEC:
1 - Maximum detected concentration is less than ecological screening value (ESV).

2 - Essential macronutrient, only toxic at extremely high concentrations (i.e. 10-times naturally-occurring background concentration).

3 - Maximum detected concentration is less than background threshold value.

ND - Not Determined

4 - No ESV available; however, maximum detected concentration is similar to concentrations of other VOAs which are below their respective ESVs.

mg/kg - milligrams per kilogram.
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Table 5-3

Constituents of Potential Ecological Concern in Surface Soil at Range 13 (Parcel 71Q)
Fort McClellan, Calhoun County, Alabama

(Page 1 of 2)

Background Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshoid Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ° Value © Conc. Conc. Conc. Detection Quotient Quotient Ecological
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concern
Metals
Aluminum 1.63E+04 5.00E+01 1.28E+04 6.32E+03 8.77E+03 6 / 6 256.00 175.43 3
Antimony 1.99E+00 3.50E+00 3.91E+01 6.20E-01 8.75E+00 4 / 6 11.17 2.50 YES
Arsenic 1.37E+01 1.00E+01 3.37E+01 2.80E+00 1.06E+01 6 / 6 3.37 1.06 YES
Barium 1.24E+02 1.65E+02 6.80E+01 2.15E+01 4.52E+01 6 / 6 0.41 0.27 1,3
Calcium 1.72E+03 NA 5.87E+02 8.38E+01 3.01E+02 6 / 6 ND ND 23
Chromium 3.70E+01 4.00E-01 2.12E+01 6.60E+00 1.25E+01 6 / 6 53.00 31.17 3
Cobalt 1.52E+01 2.00E+01 6.30E+00 2.50E+00 4.37E+00 6 / 6 0.32 0.22 1,3
Copper 1.27E+01 4.00E+01 4.56E+02 1.09E+01 1.05E+02 6 / 6 11.40 2.63 YES
Iron 3.42E+04 2.00E+02 2.87E+04 7.85E+03 1.61E+04 6 / 6 143.50 80.43 3
Lead 4.01E+01 5.00E+01 4.38E+03 1.30E+01 7.57E+02 2 | 22 87.60 15.14 YES
Magnesium 1.03E+03 4.40E+05 3.19E+02 1.90E+02 2.54E+02 6 / 6 0.00073 0.00058 1,2,3
Manganese 1.68E+03 1.00E+02 1.04E+03 1.60E+02 5.81E+02 6 / 6 10.40 5.81 3
Mercury 8.00E-02 1.00E-01 5.30E-02 2.20E-02 4.28E-02 5 / 6 0.53 043 1.3
Nickel 1.03E+01 3.00E+01 7.20E+00 3.30E+00 4.91E+00 6 / 6 0.24 0.16 1,3
Potassium 8.00E+02 NA 3.23E+02 7.91E+01 1.96E+02 6 / 6 ND ND 2,3
Sodium 6.34E+02 NA 4.41E+01 4 41E+01 2.56E+02 1 / 6 ND ND 23
Vanadium 5.88E+01 2.00E+00 3.86E+01 1.17E+01 2.29E+01 6 / 6 19.30 11.43 3
Zinc 4.06E+01 5.00E+01 1.10E+02 1.39E+01 4.40E+01 6 / 6 2.20 0.88 YES
Semivolatile Organic Compounds
Di-n-butyl phthalate NA 2.00E+02 1.00E-01 1.00E-01 1.83E-01 1 / 6 0.00050 0.00091 1
n-Nitrosodiphenylamine NA 2.00E+01 2.40E-01 2.40E-01 2.06E-01 1 / 6 0.012 0.010 1
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Constituents of Potential Ecological Concern in Surface Soil at Range 13 (Parcel 71Q)

Table 5-3

Fort McClellan, Calhoun County, Alabama

(Page 2 of 2)
Background Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ° Value © Conc. Conc. Conc. Detection Quotient Quotient Ecological
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) Concern

Volatile Organic Compounds
2-Butanone NA 8.96E+01 2.20E-02 2.20E-02 1.38E-02 1 / 5 0.00025 0.00015 1
Acetone NA 2.50E+00 3.40E-01 2.00E-01 1.41E-01 2 / 4 0.14 0.06 1
p-Cymene NA NA 6.50E-03 1.90E-03 3.68E-03 2 / 6 ND ND 4
Trichlorofluoromethane NA 1.00E-01 3.00E-03 3.00E-03 5.42E-03 1 / 6 0.030 0.054 1
Chlorinated Herbicides
2,4-DB NA 1.00E-01 9.30E-03 9.30E-03 9.30E-03 1 / 1 0.093 0.093 1

2 Surface soil at Parcel 71Q is defined as the interval from 0 to 0.5 feet below ground surface.
® Background threshold value is 2-times the arithmetic mean background concentration as reported in

"Final Background Metals Survey Report, Ft. McClellan, Alabama" (SAIC, 1998).
¢ Ecological screening values are presented in "Human Health and Ecological Screening Values and PAH Background Summary Report" (IT Corp., 2000).

NA - Not Available
Rationale for inclusion / exclusion as COPEC:

ND - Not Determined

1 - Maximum detected concentration is less than ecological screening value (ESV).

2 - Essential macronutrient, only toxic at extremely high concentrations (i.e. 10-times naturally-occurring background concentration).

3 - Maximum detected concentration is less than background threshold value.
4 - No ESV available; however, maximum detected concentration is similar to concentrations of other VOAs which are below their respective ESVs.

mg/kg - milligrams per kilogram.
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Constituents of Potential Ecological Concern in Surface Soil at Range 19 (Parcel 75Q)

Table 5-4

Fort McClellan, Calhoun County, Alabama

(Page 1 of 2)

Background Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ° Value © Conc. Conc. Conc. Detection Quotient Quotient Ecological
(mg/kg) (mg/kg) {mg/kg) (mg/kg) (mg/kg) Concern
Metals
Aluminum 1.63E+04 5.00E+01 7.68E+03 2.15E+03 5.99E+03 8 / 8 153.60 119.80 3
Antimony 1.99E+00 3.50E+00 1.24E+03 9.20E-01 1.61E+02 4 / 8 354.29 46.08 YES
Arsenic 1.37E+01 1.00E+01 1.39E+01 3.43E+00 8.39E+00 8 / 8 1.39 0.84 YES
Barium 1.24E+02 1.65E+02 6.94E+01 2.40E+01 4.44E+01 8 / 8 0.42 0.27 1,3
Beryllium 8.00E-01 1.10E+00 6.70E-01 5.40E-01 6.17E-01 3 / 3 0.61 0.56 1,3
Calcium 1.72E+03 NA 8.19E+02 7.50E+01 3.03E+02 7 / 7 ND ND 2,3
Chromium 3.70E+01 4.00E-01 3.58E+01 4.59E+00 1.44E+01 8 / 8 89.50 36.00 3
Cobalt 1.52E+01 2.00E+01 9.30E+00 8.60E-01 5.42E+00 8 / 8 0.47 0.27 1,3
Copper 1.27E+01 4.00E+01 9.91E+02 1.07E+01 1.83E+02 8 / 8 24.78 4.57 YES
Iron 3.42E+04 2.00E+02 3.09E+04 7.25E+03 1.67E+04 8 / 8 154.50 83.62 3
Lead 4.01E+01 5.00E+01 1.16E+05 1.32E+01 5.55E+03 23 / 23 2320.00 110.93 YES
Magnesium 1.03E+03 4.40E+05 5.96E+02 7.78E+01 2.81E+02 8 / 8 0.0014 0.0006 1,2,3
Manganese 1.58E+03 1.00E+02 6.58E+02 8.52E+01 2.79E+02 8 / 8 6.58 2.79 3
Mercury 8.00E-02 1.00E-01 6.80E-02 1.90E-02 4.53E-02 5 / 8 0.68 0.45 1,3
Nickel 1.03E+01 3.00E+01 1.17E+01 2.00E+00 7.00E+00 8 / 8 0.39 0.23 1
Potassium 8.00E+02 NA 7.53E+02 3.08E+01 3.29E+02 8 / 8 ND ND 2,3
Silver 3.60E-01 2.00E+00 3.69E+00 3.69E+00 9.55E-01 1 / 8 1.85 0.48 YES
Sodium 6.34E+02 NA 5.83E+01 4.69E+01 2.00E+02 3 / 8 ND ND 2,3
Thallium 3.43E+00 1.00E+00 2.76E+00 5.40E-01 1.03E+00 5 / 8 2.76 1.03 3
Vanadium 5.88E+01 2.00E+00 3.23E+01 1.11E+01 2.01E+01 8 / 8 16.15 10.04 3
Zinc 4.06E+01 5.00E+01 1.53E+02 1.69E+01 5.38E+01 8 / 8 3.06 1.08 YES
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Constituents of Potential Ecological Concern in Surface Soil at Range 19 (Parcel 75Q)

Table 5-4

Fort McClellan, Calhoun County, Alabama

(Page 2 of 2)
Background  Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ® Value ° Conc. Conc. Conc. Detection Quotient Quotient Ecological
(mg/kg) {mg/kg) (mg/kg) (mgrkg) (mg/kg) Concern

Semivolatile Organic Compounds
Di-n-butyl phthalate NA 2.00E+02 2.00E-01 2.00E-01 1.89E-01 1 / 8 0.00100 0.00094 1
n-Nitrosodiphenylamine NA 2.00E+01 2.60E-01 2.60E-01 1.96E-01 1 / 8 0.013 0.010 1
Volatile Organic Compounds
Acetone NA 2.50E+00 2.30E-01 8.00E-03 4.98E-02 4 / 6 0.092 0.020 1
p-Cymene NA NA 1.30E-01 1.30E-01 1.90E-02 1 / 8 ND ND 4

# Surface soil at Parcel 75Q is defined as the interval from 0 to 0.5 feet below ground surface.

b Background threshold value is 2-times the arithmetic mean background concentration as reported in
"Final Background Metals Survey Report, Ft. McClellan, Alabama" (SAIC, 1998).
¢ Ecological screening values are presented in "Human Health and Ecological Screening Values and PAH Background Summary Report" (IT Corp., 2000).

NA - Not Available

ND - Not Determined
Rationale for inclusion / exclusion as COPEC:

1 - Maximum detected concentration is less than ecological screening value (ESV).
2 - Essential macronutrient, only toxic at extremely high concentrations (i.e. 10-times naturally-occurring background concentration).

3 - Maximum detected concentration is less than background threshold value.
4 - No ESV available; however, maximum detected concentration is similar to concentrations of other VOAs which are below their respective ESVs.

mg/kg - milligrams per kilogram.
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Table 5-5

Fort McClellan, Calhoun County, Alabama

Constituents of Potential Ecological Concern in Surface Water at the Iron Mountain Road Ranges

Background  Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ® Value ® Conc. Conc. Conc. Detection Quotient Quotient Ecological
(mg/L) _{mg/L) {mg/L) (mg/L) (mg/L) Concern

Metals
Aluminum 5.26E+00 8.70E-02 5.22E-01 4.42E-01 4.82E-01 2 / 2 6.00 5.54 3
Barium 7.54E-02 3.90E-03 3.25E-02 1.23E-02 2.13E-02 9 / 9 8.33 5.46 3
Calcium 2.52E+01 1.16E+02 1.57E+01 2.88E-01 6.40E+00 9 / 9 0.14 0.06 1,2,3
Copper 1.27E-02 6.54E-03 4.60E-03 4.60E-03 1.16E-02 1 / 8 0.70 1.76 1,3
Iron 1.96E+01 1.00E+00 6.43E-01 6.34E-02 3.08E-01 9 / 9 0.64 0.31 1.3
Lead 8.67E-03 1.32E-03 8.71E-02 1.80E-03 1.50E-02 4 / 9 65.98 11.34 YES
Magnesium 1.10E+01 8.20E+01 2.78E+00 3.25E-01 1.41E+00 9 / 9 0.034 0.017 1,23
Manganese 5.65E-01 8.00E-02 8.81E-02 4.60E-03 2.90E-02 9 / 9 1.10 0.36 3
Potassium 2.56E+00 5.30E+01 3.99E-01 2.13E-01 3.21E-01 9 / 9 0.0075 0.0060 1,2,3
Sodium - 3.44E+00 6.80E+02 1.05E+00 5.10E-01 7.75E-01 9 / 9 0.0015 0.0011 1,2,3
Zinc 4.04E-02 5.89E-02 1.75E-02 3.20E-03 9.47E-03 5 / 9 0.30 0.16 1.3

# Background threshold value is 2-times the arithmetic mean background concentration as reported in

"Final Background Metals Survey Report, Ft. McClellan, Alabama" (SAIC, 1998).
P Ecological screening values are presented in "Human Health and Ecological Screening Values and PAH Background Summary Report” (IT Corp., 2000).
ND - Not Determined

NA - Not Available

Rationale for inclusion / exclusion as COPEC:

1 - Maximum detected concentration is less than ecological screening value (ESV).

2 - Essential macronutrient, only toxic at extremely high concentrations (i.e. 10-times naturally-occurring background concentration).
3 - Maximum detected concentration is less than background threshold value.

mg/L - milligrams per liter.
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Table 5-6

Constituents of Potential Ecological Concern in Sediment at the Iron Mountain Road Ranges
Fort McClellan, Calhoun County, Alabama

Background  Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ® Value ° Conc. Conc. Conc. Detection Quotient Quotient Ecological
(mg/kg) {mg/kg) (mg/kg) (mg/kg) (mg/kg) Concern
Metals
Aluminum 8.59E+03 NA 7.16E+03 1.12E+03 4.07E+03 13 / 13 ND ND 3
Antimony 7.30E-01 1.20E+01 1.04E+01 7.70E-01 4 61E+00 6 / 13 0.87 0.38 1
Arsenic 1.13E+01 7.24E+00 3.80E+01 2.10E+00 1.06E+01 13 / 13 5.25 1.46 YES
Barium 9.89E+01 NA 4.78E+02 9.00E+00 6.30E+01 13 / 13 ND ND YES
Beryllium 9.70E-01 NA 1.20E+00 4.10E-01 7.34E-01 9 / 9 ND ND YES
Calcium 1.11E+03 NA 1.37E+03 3.23E+01 3.99E+02 13 / 13 ND ND 2
Chromium 3.12E+01 5.23E+01 5.03E+01 7.50E+00 1.69E+01 13 / 13 0.96 0.32 1
Cobalt 1.10E+01 5.00E+01 1.41E+01 1.60E+00 5.88E+00 13 / 13 0.28 0.12 1
Copper 1.71E+01 1.87E+01 1.53E+02 4.10E+00 2.80E+01 13 / 13 8.18 1.50 YES
Iron 3.53E+04 NA 6.25E+04 1.09E+04 2.32E+04 13 / 13 ND ND YES
Lead 3.78E+01 3.02E+01 2.42E+03 6.00E+00 4.16E+02 13 / 13 80.13 13.79 YES
Magnesium 9.06E+02 NA 3.82E+02 5.17E+01 1.70E+02 13 / 13 ND ND 23
Manganese 7.12E+02 NA 2.83E+03 8.77E+01 5.41E+02 13 / 13 ND ND YES
Mercury 1.10E-01 1.30E-01 1.20E-01 9.80E-03 2.92E-02 9 / 12 0.92 0.22 1
Nickel 1.30E+01 1.59E+01 3.46E+01 2.30E+00 7.94E+00 13 / 13 2.18 0.50 YES
Potassium 1.01E+03 NA 6.13E+02 9.90E+01 2.78E+02 13 / 13 ND ND 2,3
Thallium 1.30E-01 NA 2.70E+00 7.10E-01 8.24E-01 4 / 13 ND ND YES
Vanadium 4.09E+01 NA 4.30E+01 1.31E+01 2.41E+01 13 / 13 ND ND YES
Zinc 5.27E+01 1.24E+02 7.48E+01 1.03E+01 2.98E+01 13 / 13 0.60 0.24 1

# Background threshold value is 2-times the arithmetic mean background concentration as reported in
"Final Background Metals Survey Report, Ft. McClellan, Alabama” (SAIC, 1998).

® Ecological screening values are presented in "Human Health and Ecological Screening Values and PAH Background Summary Report" (IT Corp., 2000).

NA - Not Available

Rationale for inclusion / exclusion as COPEC:

1 - Maximum detected concentration is less than ecological screening value (ESV).

ND - Not Determined

2 - Essential macronutrient, only toxic at extremely high concentrations (i.e. 10-times naturally-occurrlng background concentration).
3 - Maximum detected concentration is less than background threshold value.

mg/kg - milligrams per kilogram.
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Table 5-7

Constituents of Potential Ecological Concern in Groundwater at the Iron Mountain Road Ranges
Fort McClellan, Calhoun County, Alabama

Background | Ecological Maximum Minimum Mean Frequency Maximum Mean Constituent
Threshold Screening Detected Detected Detected of Hazard Hazard Of Potential
Constituents Value ® Value ° Conc. Conc. Conc. Detection Quotient Quotient Ecological
(mg/L) (mg/L) (mg/L) (mg/L) {mg/L) | Concern
Metals
Aluminum 2.34E+00 8.70E-02 1.03E+00 6.44E-02 5.55E-01 5 /| 6 11.84 6.38 3
Barium 1.27E-01 3.90E-03 1.29E-01 2.38E-02 6.09E-02 5 /| 5 33.08 15.62 YES
Beryllium 1.25E-03 5.30E-04 3.21E-03 3.21E-03 4,70E-03 1 / 6 6.06 8.87 YES
Calcium 5.65E+01 1.16E+02 5.57E+01 1.40E+00 1.35E+01 6 / 6 0.48 0.12 12,3
Cobalt 2.34E-02 3.00E-03 3.59E-02 3.569E-02 1.43E-02 1 /| 6 11.97 4.77 YES
fron 7.04E+00 1.00E+00 3.54E+00 5.28E-01 1.66E+00 5 /| 5 3.54 1.66 2,3
[lLead 8.00E-03 1.32E-03 3.84E-03 2.07E-03 4.32E-03 2 | 6 2.91 3.27 3
(IMagnesium 2.13E+01 8.20E+01 2.83E+00 6.63E-01 1.36E+00 6 / 6 0.035 0.017 12,3
[[Manganese 5.81E-01 8.00E-02 5.60E+00 1.30E-01 1.42E+00 5 /| 6 70.00 17.70 YES
Potassium 7.20E+00 5.30E+01 6.46E+00 1.15E+00 3.15E+00 4 /| 6 0.12 0.06 1,2,3
Selenium NA 5.00E-03 4.40E-03 4.40E-03 4.88E-03 1 /5 0.88 0.98 1
Sodium 1.48E+01 6.80E+02 9.92E-01 8.47E-01 7.58E-01 3 / 5 0.0015 0.0011 1,2,3
Nitroaromatics
2-Nitrotoluene NA NA 3.90E-03 1.20E-03 1.40E-03 3 /| 6 ND ND YES
4-Amino-2,6-dinitrotoluene NA NA 4.70E-04 4.70E-04 2.45E-04 1 / 6 ND ND YES
Volatile Organic Compounds
1,2,4-Trimethylbenzene NA NA 3.60E-04 3.60E-04 4.77E-04 1 / 6 ND ND YES
1,2-Dimethylbenzene NA NA 4.60E-04 4.60E-04 4.93E-04 1 / 6 ND ND YES
Ethylbenzene NA 4.53E-01 2.60E-04 2.60E-04 4.60E-04 1 / 6 0.00057 0.00102 1
[Im,p-Xylenes NA 1.17E-01 5.90E-04 5.90E-04 9.32E-04 1 / 6 0.005 0.008 1

mg/L = Milligrams per liter

& Background threshold value is 2-times the arithmetic mean background concentration as reported in
"Final Background Metals Survey Report, Ft. McClellan, Alabama" (SAIC, 1998).
® Ecological screening values are presented in "Human Health and Ecological Screening Values and PAH Background Summary Report" (IT Corp., 2000).

NA - Not Available

Rationale for inclusion / exclusion as COPEC:

1 - Maximum detected concentration is less than ecological screening value (ESV).
2 - Essential macronutrient, only toxic at extremely high concentrations (i.e. 10-times naturally-occurring background concentration).

3 - Maximum detected concentration is less than background threshold value.
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In order to better understand the potential risks posed by chemical constituents at the ranges, a
mean HQ was also calculated by comparing the arithmetic mean constituent concentration in
each environmental medium to the corresponding ESV. The calculated HQscreen for constituents

in surface soil, surface water, sediment, and groundwater at the IMR ranges are presented in
Tables 5-1 through 5-7.

The EPA recognizes several constituents in abiotic media that are necessary to maintain normal
function in many organisms. These essential macro-nutrients are iron, magnesium, calcium,
potassium, and sodium (EPA, 1989). Most organisms have mechanisms designed to regulate
nutrient fluxes within their systems; therefore, these nutrients are generally only toxic at very
high concentrations. Although iron is an essential nutrient and is regulated within many
organisms, it may become increasingly bioavailable at lower soil pH values, thus increasing its
potential to elicit adverse affects. Therefore, iron was not evaluated as an essential nutrient in
this SLERA. Essential macro-nutrients were considered COPECs only if they were present in
site samples at concentrations ten times the naturally-occurring background concentration.

A study of the natural geochemical composition associated with FTMC (Science Applications
International Corporation [SAIC], 1998) determined the mean concentrations of 24 metals in
surface soil, surface water, and sediment samples collected from presumably unimpacted areas.
Per agreement with EPA Region IV, the background threshold value (BTV) for each metal was
calculated as two times the mean background concentration for that metal. The BTV for each
metal was used to represent the upper boundary of the range of natural background
concentrations expected at FTMC and was used as the basis for evaluating metals concentrations
measured in site samples.

In order to determine whether metals detected in site samples were the result of site-related
activities or were indicative of naturally occurring conditions, the maximum metal
concentrations measured in site samples were compared to the corresponding BTVs. Site sample
metals concentrations less than or equal to the corresponding BTV represent the natural
geochemical composition of media at FTMC, and not contamination associated with site activity.
Site sample metals concentrations greater than the corresponding BTV represent contaminants

that may be the result of site-related activities and require further assessment.

Thus, the first step in determining HQgcreen Was a comparison of maximum detected constituent
concentrations to appropriate ESVs. Constituents with HQgcreen Values less than one were
considered to pose insignificant ecological risk and were eliminated from further consideration.

Constituents with HQscreen Values greater than one were eliminated from further consideration if
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they were macro-nutrients. Those constituents that had HQqcreen values greater one and were not
considered macro-nutrients were then compared to their corresponding BTVs. If constituent
concentrations were determined to be less than their naturally occurring background

concentration, then a risk management decision could result in eliminating these constituents
from further assessment.
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6.0 Identification of Constituents of Potential Ecological
Concern

Constituents were initially identified as COPECs if the following conditions were met:

e The MDCC exceeded the ESV
o The MDCC was 10 times BTV or more if constituent is a macro-nutrient
¢ The MDCC exceeded the BTV for inorganics.

If a constituent in a given environmental medium did not meet these conditions, then it was not
considered a COPEC at the IMR ranges and was not considered for further assessment. If a
constituent met these conditions, then it was initially considered a COPEC. Identification of a
constituent as a COPEC indicates that further assessment of that particular constituent in a given
environmental medium may be appropriate. It does not imply that a particular constituent poses
risk to ecological receptors.

The COPECs that have initially been identified for surface soil, surface water, sediment, and
groundwater at the IMR ranges are presented in Tables 5-1 through 5-7.

In order to focus future ecological risk assessment efforts on the constituents that are the most
prevalent at the IMR ranges and have the greatest potential to pose ecological risk, additional
lines of evidence were assessed. These additional lines of evidence were scrutinized to aid in the
decision process of whether or not to include a constituent as a COPEC in future ecological
assessments at the IMR ranges. These additional lines of evidence are discussed in the following
sections.

6.1 COPECSs in Surface Soil

Antimony, copper, lead, and zinc were frequently detected at all of the IMR ranges at
concentrations that exceeded their respective ESVs. The highest concentrations of these four
constituents were found in locations that are associated with small arms use at these ranges (i.e.,
soil berms that are the impact areas). Thus, it could be concluded that these constituents are site-
related and could be considered COPECs in surface soil at all of the IMR ranges.

6.1.1 Surface Soil at the Skeet Range

In addition to the four constituents discussed above, beryllium, cobalt, manganese,
benzo(a)pyrene, fluoranthene, phenanthrene, and pyrene were also detected in surface soil
samples at the Skeet Range at concentrations that exceeded their respective ESVs (Table 5-1).
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Beryllium was detected in two samples at concentrations that exceeded the ESV. However, the
HQscreen = 1.3. Cobalt was detected in one sample that exceeded its ESV and the HQgcreen = 1.3.
Manganese was detected in one sample at a concentration the exceeded the background threshold
value. Therefore, based on the fact that these inorganic compounds were infrequently detected,
their maximum detected concentrations only slightly exceeded their ESVs, and they were not
detected in a pattern that would associate their elevated concentrations with Skeet Range

activities, these constituents may not be considered COPECs in surface soil at the Skeet Range.

The four PAH compounds that were detected at elevated concentrations in surface soil at the
Skeet Range [benzo(a)pyrene, fluoranthene, phenanthrene, and pyrene] were restricted to the
clay pigeon area. Benzo(a)pyrene and pyrene were detected in two samples at concentrations
that exceeded their ESVs, while fluoranthene and phenanthrene were detected in one sample at
concentrations that exceeded their ESVs. It could be concluded that, based on the infrequency of
detection and the highly conservative nature of the ESVs, that these PAH compounds may not be
considered COPECs in surface soil at the Skeet Range.

6.1.2 Surface Soil at Range 12

In addition to antimony, copper, lead, and zinc, surface soils at Range 12 also exhibited
concentrations of arsenic and 4,4’-DDT that exceeded their respective ESVs (Table 5-2).
Arsenic and 4,4’-DDT were both detected in one surface soil sample at concentrations greater
than their ESVs, and their HQscreen values were 1.9 and 1.2, respectively. All of the detected
concentrations of arsenic at Range 12 were within the range of arsenic concentrations detected in
background samples at FTMC (SAIC, 1998); therefore, arsenic in surface soil at Range 12 may
be characteristic of naturally-occurring background concentrations of arsenic. Because these two
constituents were only detected sporadically at concentrations that exceeded their ESVs, their
HQscreen values only slightly exceeded unity, and they are not known to be associated with small
arms training activities, it could be concluded that arsenic and 4,4’-DDT are not COPECs in

surface soil at Range 12.

6.1.3 Surface Soil at Range 13

The only constituent other than antimony, copper, lead, and zinc detected in surface soil at Range
13 at elevated concentrations was arsenic (Table 5-3). Arsenic was detected in two surface soil
samples at concentrations that exceeded the ESV; however, the maximum detected
concentrations were not at the locations associated with small arms training (i.e., soil berm
impact areas). All of the detected concentrations of arsenic at Range 13 were within the range of
arsenic concentrations detected in background samples at FTMC (SAIC, 1998); therefore,

arsenic in surface soil at Range 13 may be characteristic of naturally-occurring background
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concentrations of arsenic. Based on the fact that the detected arsenic in surface soil does not
appear to be associated with small arms training activities, was infrequently detected at
concentrations that exceeded the ESV, and all arsenic detections were within the range of
background at FTMC, it could be concluded that arsenic is not a COPEC in surface soil at Range
13.

6.1.4 Surface Soil at Range 19

In addition to antimony, copper, lead, and zinc, surface soils at Range 19 also exhibited
concentrations of arsenic and silver that exceeded their respective ESVs (Table 5-4). Arsenic
was detected in four samples at concentrations that exceeded the ESV; however, all of the
detected concentrations of arsenic at Range 19 were within the range of arsenic detected in
background samples at FTMC (SAIC, 1998). It could, therefore, be concluded that arsenic in
surface soil at Range 19 may be characteristic of naturally-occurring background concentrations
of arsenic. Silver was detected in one surface soil sample and the HQgcreen value was 1.8. Since
silver was infrequently detected in surface soil and the maximum concentration only slightly
exceeded the ESV, it could be concluded that silver is not a COPEC in surface soil at Range 19.

6.1.5 Surface Soil in Range Safety Fans

Lead was detected in surface soil samples within the IMR range safety fans at concentrations that
were within the range of lead concentration for background soil at FTMC. Additionally, the
concentrations of lead in surface soil within the range safety fans are not expected to be toxic to
most ecological receptors. Japanese quail fed 5,000 mg /kg lead in their diets showed no effects
on survival or food consumption (Hill and Camardese, 1986). Lambs fed 400 mg/kg lead in their
diets showed some weight loss but were otherwise normal (Demayo, et al., 1982). American
kestrel fed 50 mg/kg lead in their diets showed no effects on survival, egg laying, fertility, or
eggshell thickness (Pattee, 1984). Because the mean lead concentration in surface soil in the
IMR range safety fans was determined to be 43.7 mg/kg (which is less than the levels discussed
above), lead toxicity is not expected from exposure to surface soils in the IMR range safety fans.
Therefore, the safety fans at the IMR ranges are not considered areas that have the potential to

pose significant ecological risk.

6.2 Surface Water

Lead was the only COPEC detected in surface water from Remount Creek and its tributaries in
the vicinity of the IMR ranges (Table 5-5).. Only two surface water samples from the Skeet
Range exhibited lead concentrations that were greater than the ESV. Surface water samples
from the other IMR ranges did not exhibit elevated concentrations of any constituent. Since lead

was identified as a COPEC in surface soil and is associated with small arms training activities, it
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has been identified as a COPEC in surface water at the IMR ranges, although the extent of lead

contamination in surface water appears to be limited to the Skeet Range.

6.3 Sediment

In addition to copper and lead, sediment samples from Remount Creek and its tributaries
exhibited elevated concentrations of a number of other constituerts (Table 5-6). Barium,
beryllium, iron, manganese, thallium, and vanadium were initially identified as COPECs because
there are no sediment ESVs associated with these constituents and HQscreen Values could not be
calculated. None of these constituents have been identified as constituents that are characteristic
of small arms training activities, and they have not been identified as COPECs in other
environmental media at the IMR ranges. Therefore, it could be concluded that these constituents
are not COPECs in sediment at the IMR ranges. Arsenic and nickel were also detected in
sediment samples at the Skeet range at concentrations that exceeded their respective ESVs.
Nickel was detected in one sediment sample at an elevated concentration with respect to ESVs
and arsenic was detected in three samples at elevated concentrations with respect to background.
Based on the relative infrequency of detection, the low magnitude of the HQgcreen values, and the
fact that these constituents have not been identified as COPECs in other environmental media at
the IMR ranges, it could be concluded that arsenic and nickel are not COPECs in sediment at the
IMR ranges.

6.4 Groundwater

The rationale for assessing groundwater at the IMR ranges using surface water ESVs was to
determine the potential for impacts to aquatic organisms from groundwater intrusion to Remount
Creek and its tributaries. Several inorganic constituents were detected in groundwater at
concentrations that exceeded their respective surface water ESVs (Table 5-7). Barium,
beryllium, and cobalt were detected in one groundwater sample at concentrations that exceeded
their respective background threshold values. Manganese was detected in two groundwater
samples at concentrations that exceeded it’s background threshold value. Based on the
infrequency of detection of these inorganic constituents at concentrations that exceed
background, and the fact that they have not been identified as being associated with small arms
training activities in other environmental media at the IMR ranges, it could be concluded that
these inorganic compounds are not COPECs in groundwater at the IMR ranges. 2-Nitrotoluene,
4-amino-2,6-dinitrotoluene, 1,2,4-trimethylbenzene, and 1,2-dimethylbenzene were initially
identified as COPECs because there are no surface water ESVs associated with them. 4-Amino-
2,6-dinitrotoluene, 1,2,4-trimethylbenzene, and 1,2-dimethylbenzene were detected in one
groundwater sample and 2-nitrotoluene was detected in three groundwater samples at the IMR

ranges. These constituents have not been detected in any other environmental media at the IMR
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ranges. Based on the extremely low concentrations of these constituents detected in groundwater
and the infrequency of detection, it could be concluded that these constituents are not COPECs in

groundwater at the IMR ranges.

It is important to note that none of the constituents in groundwater that were initially identified as
COPECs have been detected in surface water at elevated concentrations. In fact, the only
constituent identified in surface water at elevated concentrations (lead) was not found in
groundwater at elevated concentrations. The differences in the groundwater and surface water
data sets is important because it indicates that, although there may be groundwater/surface water
interchange, there does not appear to be a significant exchange of contaminants between the two

media.

6.5 Summary of COPECs

In order to focus on the constituents that are most prevalent at the IMR ranges and have the
greatest potential to pose adverse ecological effects to local ecological communities and
populations, the initial list of COPECs was scrutinized using additional lines of evidence. These
additional lines of evidence included frequency of detection, magnitude of the HQscreen value,
association with Army activities, bioaccumulation and toxicity potential. Based on these
additional lines of evidence, the following COPECs have been identified at the IMR ranges:

e Surface Soil: antimony, copper, lead, and zinc

e Surface Water: lead

e Sediment: copper and lead.
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7.0 Uncertainty Analysis

Uncertainties are inherent in any risk assessment, and even more so in a SLERA, due to the
nature of the assessment process and the assumptions used in the process. A number of the

major areas of uncertainty in this assessment are presented below.

A significant level of uncertainty is introduced into this assessment due to the sampling and
analysis program conducted at the IMR ranges. The original sampling program was designed to
delineate volumes of contaminated soil for potential removal or other remedial action as part of
the EE/CA process. The sampling and analysis programs conducted at the small arms ranges at
FTMC were designed based on a number of factors, including:

¢ Known and documented historical operating practices at the ranges (i.e., known
dates of construction and operation, knowledge of armaments used, knowledge
that no other activities took place at these ranges)

e Physical configuration of the ranges.

The fact that the Army has detailed knowledge of the historical operating practices at these
ranges increases the confidence that all of the COPECs have been identified at these small arms
ranges. Additionally, the physical configuration of some of the ranges reduces the probability of
contamination in certain areas (e.g., range fans that extend beyond a large physical obstacle, such
as a mountain, are not likely to exhibit site-related contamination).

The sampling program, however, was not designed to determine the “nature and extent” of
contamination at the IMR ranges. As such, many of the original sample locations were near the
perimeter of areas of suspected contamination and may not have been collected from the areas of
heaviest contamination. Because of the different sampling rationale used in the initial sampling
program compared to the rationale often employed in remedial investigations, relatively few
samples were collected in the areas suspected of having the heaviest contamination. However,
additional sampling and analysis were conducted at the IMR ranges subsequent to the initial
sampling event to increase the probability that all contaminants at the site have been detected and
that the maximum concentration of each contaminant has been determined. This additional
sampling included the analysis of soils in the range fans by XRF technology to determine the
potential for contamination in these remote areas.
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Another degree of uncertainty was introduced into the estimation of exposure-point
concentrations in soil by the removal of bullets and bullet fragments prior to analysis in the
laboratory. The presence of bullets and bullet fragments in soil could act as a source of future
contamination as these bullet fragments weather and release lead and other contaminants to the
soil. The removal of bullets prior to analysis may produce an underestimation of future
exposure-point concentrations for bullet-related contaminants in soil. Bullet fragments and/or
skeet pellets may also be directly ingested by birds for grit in their crops. Therefore, removal of
bullet fragments and skeet pellets from soil samples prior to analysis may act to underestimate

the potential exposure of birds and other animals to soil contaminants.

Sampling strategies at the IMR ranges were designed to incorporate areas of the ranges (i.e.,
impact zones) where the greatest amount of contamination was suspected to occur based on-site
history, previous sampling results, and visual observation. Thus, the characterization of
environmental media at the IMR ranges included the areas of suspected maximum constituent
concentrations at each of the ranges. An area of uncertainty that is inherent in a SLERA is the
use of the MDCC as the exposure-point concentration for all receptors in a given medium. Most
receptors have a home range large enough that precludes individuals from being exposed to the
maximum constituent concentration for their entire lifetimes. Therefore, the actual exposure-
point concentration of a given constituent for most receptor species would be less than the
maximum detected concentration. The use of the MDCCs as the exposure-point concentrations

for all receptors can result in an overestimation of exposure for many receptors.

Additionally, there is no consideration given to the bioavailabilty of COPECs to different
organisms. In this SLERA it is assumed that all constituents are 100 percent bioavailable to all
receptor organisms. It is known that many constituents (particularly inorganic compounds) have
significantly lower bioavailabilities (e.g., 1 to 10 percent for some inorganics in soil) than the
100 percent that was assumed in this assessment. This assumption has the potential to greatly
overestimate exposures to certain COPECs.

Another uncertainty with regard to potential exposures is the identification of Remount Creek in
the vicinity of the IMR ranges as poor quality gray bat habitat. Historically, gray bay habitat
may have existed along the Remount Creek Corridor in the vicinity of the IMR ranges. Recent
changes to the surrounding land use (namely, the clear-cutting of the forest in preparation for
construction of the “Eastern Bypass”) has decreased the desirability of this stream corridor as
gray bat habitat. Because gray bats prefer continuous cover while moving between their roosting
caves and their foraging locations, the removal of forest cover along the Remount Creek
Corridor significantly reduces its desirability as gray bat habitat.

KN2\4040\IMRR SLERA\Final\Final.doc\05/14/02(5:42 PM) 7-2



Several COPECs do not have ESVs. The lack of toxicity data for certain COPECs makes it
impossible to determine the potential for ecological risk posed by those constituents. Risks may

be underestimated due to this uncertainty.

The ESVs used in this assessment are all the most conservative values from the scientific
literature, and many are based on the most sensitive endpoint (NOAEL values) for the most
sensitive species tested. A less sensitive endpoint that is still protective of the ecological
populations or communities of interest may be the LOAEL or some other endpoint. The use of
NOAEL-based ESVs may over-estimate potential for risks from certain COPECs. Additionally,
certain ESV's may not be applicable to conditions at the IMR ranges. For instance, a number of
the sediment ESVs are referenced from MacDonald (1994) which presents sediment benchmark
values for coastal waters (saline) in Florida. The surface water bodies at the IMR ranges are
fresh water and exhibit significantly different physical and chemical characteristics compared to
those found in the coastal waters of Florida. Therefore, the use of sediment ESVs developed for
the coastal waters of Florida to determine risks in the freshwater streams of FTMC introduces a
significant level of uncertainty. Similarly, the surface water and soil ESVs do not take into
account site-specific conditions at the IMR ranges and, thus, introduce a potentially significant
level of uncertainty into the assessment.

Another area of uncertainty is the lack of consideration of synergisms and/or antagonisms
between COPECs. Although it is widely accepted that synergisms and antagonisms occur
between certain constituents under certain conditions, the SLERA process does not provide

methods for assessing these potential synergisms/antagonisms.
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8.0 Summary and Conclusions

The potential for ecological risks at the IMR ranges was determined through a SLERA. This
ecological screening process consisted of a characterization of the ecological setting at the IMR
ranges, development of an SCM, a description of the fate and transport of constituents detected
in various environmental media, a description of the ecotoxicity of the various constituents
detected at the ranges, a description of the ecological receptors, a description of the complete

exposure pathways, calculation of HQgcreen, and a description of the uncertainties in the process.

8.1 SLERA Summary
The following sections describe the findings of the SLERA process at each of the ranges at IMR

and Remount Creek in the vicinity of the IMR ranges.

8.1.1 Skeet Range Surface Soil

The following constituents in surface soil at the Skeet Range exhibited maximum concentrations
that exceeded their respective ESV: antimony, beryllium, cobalt, copper, lead, manganese, zinc, °
benzo(a)pyrene, fluoranthene, phenanthrene, and pyrene. These eleven constituents exhibited
maximum HQ ranging from 1.25 to 35.6. A HQ for p-cymene could not be calculated, as there
were no ESVs available for p-cymene. If mean HQ were considered, only lead, manganese,

benzo(a)pyrene, fluoranthene, phenanthrene, pyrene exceeded their respective ESVs.

Additional lines of evidence (Section 6.1.1) suggested that only antimony, copper, lead and zinc
in surface soil have the potential to pose ecological risk; therefore, these constituents have been
identified as COPECs in surface soil at the Skeet Range

8.1.2 Range 12 Surface Soil

Antimony, arsenic, copper, lead, zinc, and 4,4’-DDT were the only constituents in surface soil at
Range 12 whose maximum concentrations exceeded their respective ESVs. The maximum HQs
ranged from 1.12 (4,4’-DDT) to 162.3 (lead). Mean HQs for these constituents ranged from 0.78
to 14.36. Additional lines of evidence (Section 6.1.2) suggested that only antimony, copper, lead
and zinc in surface soil have the potential to pose ecological risk; therefore, these constituents
have been identified as COPECs in surface soil at Range 12.

8.1.3 Range 13 Surface Soil
Antimony, arsenic, copper, lead, and zinc were detected in surface soils at Range 13 at

concentrations that exceeded their respective ESVs. The maximum HQs ranged from 2.2 to
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87.6. An HQcreen Value for p-cymene could not be calculated because there were no ESVs
available. If mean HQs were considered, the HQgcreen for zinc was less than one. Additional
lines of evidence (Section 6.1.3) suggested that only antimony, copper, lead and zinc in surface
soil have the potential to pose ecological risk; therefore, these constituents have been identified
as COPEC:s in surface soil at Range 13.

8.1.4 Range 19 Surface Soil

Maximum concentrations of antimony, arsenic, copper, lead, silver, and zinc in surface soil at
Range 19 exceeded their respective ESVs. Maximum HQs ranged from 1.39 to 2,320. An
HQscreen for p-cymene could not be calculated because there were no ESVs available. If mean
HQs were considered, the HQs for arsenic and silver were less than one. Additional lines of
evidence (Section 6.1.4) suggested that only antimony, copper, lead, and zinc in surface soil have
the potential to pose ecological risk; therefore, these constituents have been identified as
COPEC:s in surface soil at Range 19.

8.1.5 Remount Creek Surface Water

Lead was the only constituent detected in the surface water of Remount Creek with a maximum
concentration that exceeded its respective ESV (HQcreen = 65.98). Therefore, the only COPEC
for the surface water in Remount Creek in the vicinity of the Iron Mountain Road Ranges was
lead. Elevated concentrations of lead in surface water also appeared to be limited to the
tributaries within, and adjacent to, the Skeet Range.

8.1.6 Remount Creek Sediment

Maximum concentrations of the following constituents in sediments of Remount Creek exceeded
their respective ESVs: arsenic, copper, lead, and nickel. HQs could not be calculated for
barium, beryllium, iron, manganese, thallium, and vanadium because ESVs were not available
for these constituents. If mean HQs were considered, the HQ for nickel was less than one.
Although definitive statements could not be made regarding a number of constituents in
sediment because ESVs were not available (barium, beryllium, manganese, thallium, and
vanadium), these constituents were identified as COPECs in sediment of Remount Creek.
Additional lines of evidence (Section 6.1.6) suggested that only copper and lead in sediment
have the potential to pose ecological risk; therefore, these constituents have been identified as
COPEC:s in sediment at the IMR ranges.

8.1.7 Groundwater
Maximum concentrations of the following constituents in groundwater at the IMR ranges

exceeded surface water ESVs: barium, beryllium, cobalt, manganese, 2-nitrotoluene, 4-amino-
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2,6-dinitrotoluene, 1,2,4-trimethylbenzene, and 1,2-dimethylbenzene. It is important to note that
none of these constituents in groundwater have been detected in surface water at elevated
concentrations. In fact, the only constituent identified in surface water at elevated concentrations
(lead) was not found in groundwater at elevated concentrations. Ecological receptors could
potentially be exposed to constituents in groundwater only through surface water exposure
pathways. Although there may be groundwater/surface water interchange, there does not appear
to be a significant exchange of contaminants between the two media. Therefore, none of the

constituents in groundwater have been identified as COPECs.

These COPECs (Table 8-1) have been identified through a very conservative screening process
that utilizes ESVs based largely on NOAEL values from the scientific literature. If, based on a
risk management decision, the potential ecological risks at the IMR ranges are determined to be
“unacceptable” at this screening-level stage, then a baseline ecological risk assessment (BERA)
is appropriate. The goal of the BERA, if deemed necessary, will be to reduce the levels of
uncertainty and conservatism in the assessment process and to determine the potential for
ecological risk at the IMR ranges through a number of lines of evidence.

8.2 Conclusions of SLERA
The SLERA at the IMR ranges determined that several inorganic constituents (i.e., antimony,
copper, lead, and zinc) were routinely detected in surface soil at the IMR ranges at
concentrations that exceeded their respective ESVs. Additionally, lead was detected in surface
water and copper and lead were detected in the sediment of Remount Creek and its tributaries at
concentrations that exceeded their respective ESVs. Thus, the potential exists that these
inorganic constituents may pose adverse ecological risks to the flora and/or fauna at the IMR
ranges. Although several other constituents were detected in surface soil, sediment, and
groundwater at the IMR ranges, additional lines of evidence have suggested that these
constituents do not have the potential to pose significant ecological risk to the local ecological

populations and communities at the IMR ranges.

Because several constituents were detected at concentrations exceeding their respective ESVs,
and because conservative assessment techniques were used in the SLERA process, a more
thorough assessment is warranted to reduce uncertainties inherent in the SLERA process and to

determine the potential for ecological risk at the IMR ranges.
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Table 8-1
Summary of COPECs at Iron Mountain Road Ranges
Fort McClellan, Calhoun County, Alabama

Skeet Remount Cr.
Range Range 12 Range 13 Range 19 & Tributaries Remount Cr.
COPECs Surface Surface Surface Surface Surface & Tributaries
Soil Soil Soil Soil Water Sediment

antimony X X X X

arsenic o) o) (o] 0]
Ibarium [o)
[lberyllium [¢) o
{lcobalt [6)
{lcopper X X X X X
fliron o
flead X X X X X X
{manganese [e) [6)
inickel o

silver O

thallium o)
vanadium (o]
zinc X X X X

benzo(a)pyrene o

fluoranthene (o)

henanthrene 9]
Fyrene 0]
4,4'-DDT 0

O - HQ.een > 1.0, however additional lines of evidence indicate that this constituent is not a COPEC.
X - Constituent identified as a COPEC.
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