APPENDIX A
Summary of Data for Environmental Media

Ecological Risk Assessment for the Standard Mine Site

Summary Stats and raw data are provided electronically within the file "A_Standard Mine Raw Data and Summary Stats.xIs"

A_Cover Page.xls



This page intentionally left blank to facilitate double-sided printing.



APPENDIX B
Selection of Toxicity Benchmarks for Ecological Receptors

(@ 1T Y 1= PRSPPSO 2
Aquatic Receptors (Fish & Benthic Macroinvertebrates) .........ccccooeviveveiieieere e, 3
B-1  Benchmarks for Direct Contact with Surface Water ............ccccevevienieniinie e 3
B-2  Benchmarks for Direct Contact with Sediment ...........ccccceevveieiieerineie e 7
Terrestrial Receptors (Plants & Soil Invertebrates)..........ccoieiiniiiiiie e 12
B-3  Benchmarks for Direct Contact with Surface SOilS...........ccceveiieiieieiie i 12
VA AT o |1 ol d=Tol =T o] (o] TSRO U TR RTRPI 16
B-4  Dose-Based Ingestion Toxicity Reference Values ..........ccccvooeveeiecieieevcecc e 16



This page intentionally left blank to facilitate double-sided printing.



Overview
The hazard quotient approach to risk characterization is based on comparison of site-related
indices of exposure to appropriate benchmarks of toxicity. These benchmarks may be
concentration-based (e.g., the concentration in soil, sediment, surface water, or diet), or may be
dose-based. Each benchmark is contaminant-specific, receptor-specific and is usually medium-
specific.
For this SLERA, all toxicity benchmarks are based on values developed by various regulatory
agencies and published in the literature. This appendix describes the various sources of
benchmark values reviewed for this risk assessment, and identifies the hierarchy used to
prioritize values when more than one value was available.
This appendix is organized into the following sections:

Aguatic Receptors (Fish & Benthic Macroinvertebrates)

B-1  Benchmarks for Direct Contact With Surface Water
B-2  Benchmarks for Direct Contact with Sediment

Terrestrial Receptors (Plants & Soil Organisms)
B-3  Benchmarks for Direct Contact with Surface Soils
Wildlife Receptors

B-4  Concentration-Based Benchmarks for Ingestion of Surface Water & Food
B-5 Dose-Based Ingestion Toxicity Reference Values



Aquatic Receptors (Fish & Benthic Macroinvertebrates)
B-1  Benchmarks for Direct Contact with Surface Water

Toxicity values for the protection aquatic life from contaminants in surface water are available
from several sources. Each of these sources is described briefly below.

Colorado Department of Public Health and Environment (CDPHE) Regulation No. 31

This regulation is the foundation for the classification of the state surface waters of
Colorado, as prescribed by the Colorado Water Quality Control Act. It is intended to
implement the state Act by maintaining and improving the quality of the state surface
waters. This regulation is based on the best available knowledge to insure the suitability
of Colorado’s waters for beneficial uses including public water supplies, domestic,
agricultural, industrial and recreational uses, and the protection and propagation of
terrestrial and aquatic life.

It is further intended to be consistent with the 1983 and 1985 goals and objectives of the
federal Act. This regulation shall be constructed in a manner consistent with these
purposes and shall be considered part of the implementation of the 1983 and 1985 goals
and objectives.

National Ambient Water Quality Criteria

The USEPA has established acute and chronic National Ambient Water Quality Criteria
(NAWQC) values for surface waters for the protection of aquatic communities (USEPA
2002a). The acute NAWQC is intended to protect against short-term (48 to 96 hour)
lethality, while the chronic NAWQC is intended to protect against long-term effects on
growth, reproduction, and survival. The NAWQC values are not species-specific, but are
designed to protect 95% of the aquatic species for which toxicity data are available
(USEPA 1985).

Great Lake Water Quality Initiative Tier Il Values

The approach used for the derivation of Great Lake Water Quality Initiative (GLWQI)
Tier Il secondary acute values (SAVs) and secondary chronic values (SCVs) is similar to
that used to derive NAWQC. Data and detailed methods and are described in Appendix
B of Suter and Tsao (1996). In brief, a secondary acute value is derived by taking the
lowest genus mean acute value (GMAYV) and dividing it by the Final Acute Value Factor
(FAVF). The FAVF is based on the number of studies and types of species used to
derive the FAV. Once an SAV is calculated, the geometric mean of each of the
secondary acute-chronic ratios (SACR) is found. The SCV is calculated by dividing the
SAV by the SACR.



USEPA Region 4 Screening Values

Screening level freshwater benchmarks for are also available from USEPA Region 4
(USEPA, 2002b). The Region 4 acute and chronic screening values are equal to the
lowest effect level (LEL) divided by 10 to protect for sensitive species. If no chronic
LEL is available, the chronic screening value is equal to the lowest acute LC50 or EC50
divided by 10.

Canadian Water Quality Guidelines

The Canadian Council of Ministers of the Environment (CCME) have established water
quality guidelines (WQG) for the protection of aquatic life in Canadian waters (CCME,
1991, 2001). The protocol for deriving water quality guidelines is similar to the
NAWQC procedure. Protocol details are available on the CCME WQG website. In
brief, the guideline is equal to the most sensitive LOEL from a chronic exposure study
divided by a safety factor of 10. If a chronic LOEL is not available, the WQG is equal to
the acute LC50 divided by the acute/chronic ratio (ACR). The CCME WQG is designed
to be protective of "100% of the aquatic life species, 100% of the time".

Oak Ridge National Laboratory Lowest Chronic Values and EC20 Values

Oak Ridge National Laboratory (ORNL) has compiled summary tables of the lowest
chronic values (LCVs) in surface water for fish, daphnids, non-daphnid invertebrates,
aquatic plants, and aquatic populations (Suter and Tsao, 1996). In some instances, the
LCVs were extrapolated from LC50 and EC50 data using fish and daphnid-specific
equations. ORNL also summarized EC20 data for fish, daphnids, sensitive species, and
aquatic populations. The EC20s are based on a level of biological effect and are intended
to be indices of population production (Suter and Tsao, 1996).

USEPA Region 5 Ecological Screening Levels

The USEPA Region 5 has derived ecological screening levels (ESLs) for RCRA
Appendix IX Hazardous Constituents in soil, surface water, sediment, and air (USEPA
1999). The surface water ESL is based on either an aquatic benchmark, which is
protective of direct contact exposures, or a wildlife receptor-specific benchmark, which is
protective of ingestion exposures in the mink and belted kingfisher. The surface water
ESL does not distinguish whether it is derived based on aquatic or wildlife exposure.

OSWER Ecotox Thresholds

The OSWER Ecotox Thresholds (ETs) were presented in a USEPA ECO Update Bulletin
(USEPA, 1996). The bulletin provided an overview of the development and use of
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ecological benchmarks for surface water and sediment. For surface water, the ET is
based on either the chronic NAWQC or the GLWQI Tier 1l value.

Because the USEPA Region 5 ESLs do not make a distinction between surface water
benchmarks derived from aquatic data and wildlife data, these values are excluded from
consideration as a benchmark source. The OSWER ETs were also excluded because they are
based on primary sources (NAWQC, GLWQI Tier 1) that had been previously reviewed. For
the remaining sources, selection of the surface water toxicity benchmarks for aquatic receptors
was based on the following hierarchy:

. Colorado Department of Public Health and Environment

. National Ambient Water Quality Criteria (NAWQC)

. Great Lake Water Quality Initiative (GLWQI) Tier 11 Values
. USEPA Region 4 Screening Values

. Oak Ridge National Laboratory (ORNL) LCVs and EC20s

CDPHE surface water benchmarks were placed first in the above hierarchy because they include
consideration of newly available toxicity data that may not have been included in the derivation
of NAWQCs. NAWQCs were selected preferentially over other benchmark sources because
these surface water quality criteria are derived using a well-documented derivation approach
which incorporates toxicity data from multiple studies, receptors, and endpoints that has
undergone extensive review and approval by EPA. GLWQI Tier 1l values were selected next in
the hierarchy because toxicity values are derived using a derivation procedure that is similar to
NAWQC, but allows for derivation of toxicity benchmarks for data sets that are too limited to
meet NAWQC requirements. USEPA Region 4 screening values and the ORNL LCVs and
EC20s are last in the hierarchy because they are often based on extremely limited data sets (i.e.,
only 1 or 2 studies) and toxicity benchmarks tend to incorporate safety factor adjustments to
account for limitations in the underlying data sets. USEPA Region 4 screening values were
selected in preference over ORNL values because benchmarks have undergone EPA regional
review.

The surface water benchmark values from these sources are shown in Table B-1 (panel A), along
with the values selected for use in the risk assessment. For many metals and metalloids, the
CDPHE values are dependent on the hardness of the water, so the precise value of the acute and
chronic that applies to a sample depends on the hardness of that sample. The equations and
parameters used to calculate the acute and chronic CDPHE values for these metals are presented
in Table B-1 (panel B).

References:

CDPHE. 2007. Colorado Department of Health and Environment, Water Quality Control
Commission Regulations. Regulation No. 31. The Basic Standards and Methodologies for
Surface Water (5 CCR 1002-31). http://www.cdphe.state.co.us/requlations/wqccregs/
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B-2  Benchmarks for Direct Contact with Sediment

Toxicity values for the protection benthic macroinvertebrates from contaminants in freshwater
sediment are available from several sources. Each of these sources is described briefly below.

Consensus-Based Sediment Quality Guidelines

MacDonald et al. (2000) issued consensus-based sediment quality guidelines (SQGs) for
28 chemicals of concern, in an effort to focus on agreement among the various sediment
quality guidelines. For each chemical of concern, a threshold effect concentration (TEC)
and a probable effect concentration (PEC) were identified based on available sediment
toxicity literature. The consensus-based TECs were calculated by determining the
geometric mean of all threshold effect values from the literature. The consensus-based
PECs were calculated by determining the geometric mean of all probable effect values
from the literature. A summary of the types of sediment effect concentrations included in
the TEC and PEC calculations is provided in MacDonald et al. (2000).

The predictive reliability of these values were also evaluated. The predictive ability
analyses were focused on the ability of each SQG when applied alone to classify samples
as either toxic or non-toxic. Sediment toxicity should be observed only rarely below the
TEC and should be frequently observed above the PEC. Individual TECs were
considered reliable if more than 75% of the sediment samples were correctly predicted to
be non-toxic. Similarly, the individual PEC was considered reliable if greater than 75%
of the sediment samples were correctly predicted to be toxic. The SQGs were considered
to be reliable only if a minimum of 20 samples were included in the predictive ability
evaluation (MacDonald et al. 2000).

Because field collected sediments contain a mixture of chemicals, a second analysis was
completed to investigate whether the toxicity of a sediment could be predicted based on
the average of the PEC ratios for the sediment, using only the PEC values that were
found to be reliable. It was found that 92% of sediment samples with a mean PEC
quotient > 1.0 were toxic to one or more species of aquatic organisms. The mean PEC
quotient was found to be highly correlated with incidence of toxicity (R? = 0.98)
(MacDonald et al. 2000).

ARCS Sediment Effect Concentrations

As part of the Assessment and Remediation of Contaminated Sediment (ARCS) Project,
Ingersoll et al. (1996) compiled freshwater sediment toxicity data from nine different
sites in the United States and identified a series of sediment effect concentrations (SECs)
for a series of metals in sediment. The SECs are defined as the concentrations of
individual contaminants in sediment below which toxicity is rarely observed and above
which toxicity is frequently observed. The database was compiled to classify toxicity
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data for Great Lakes sediment samples and is segregated into “effect” data and “no
effect” data. Ingersoll et al.(1996) derived five different SECs; effect range low (ERL),
effect range median (ERM), threshold effect level (TEL), probable effect level (PEL) and
no effect concentration (NEC). The derivation of each of these SECs is presented below:

effect range low (ERL) = 10™ percentile of adverse effect data

effect range median (ERM) = 50" percentile (median) of adverse effect data
no effect range median (NERM) = 50™ percentile (median) of no effect data
no effect range high (NERH) = 85" percentile of no effect data

threshold effect level (TEL) = geometric mean of ERL and NERM

probable effect level (PEL) = geometric mean of ERM and NERH

no effect concentration (NEC) = maximum of no effect data

The ERL is defined as the concentration below which adverse effects are unlikely to
occur. The ERM is defined as the concentration of a chemical above which effects are
frequently or always observed or predicted among most species. The NEC is the
maximum concentration of a chemical in sediment that does not significantly adversely
affect the particular response when compared to the control.

USEPA Region 5 Ecological Screening Levels

The USEPA Region 5 Ecological Screening Levels (ESLs) for sediment were developed
based on available federal freshwater sediment criteria and state-promulgated sediment
quality guidelines (USEPA 1999). If no freshwater guidelines were available, marine
criteria were used. For those chemicals for which no guidelines were available, an
interim ESL was developed using the equilibrium partitioning approach. These interim
guidelines were developed for both nonpolar and polar organic constituents. The
equilibrium partitioning method is generally only applied to nonpolar organics, however,
it was assumed to be a satisfactory method for organics for use on a screening level
approach (USEPA 1999). The ESL was derived from the lowest federal, state or interim
water quality guideline and assumes a total organic carbon content of 1%.

NOAA Sediment Effect Concentrations

The National Oceanic and Atmospheric Administration (NOAA) compiled sediment data
from studies performed in both freshwater and saltwater (originally presented in NOS
OMA Technical Memo 52, Long and Morgan 1990).The NOAA ERL and ERM were
developed using the same procedures as outlined for the ARCS Project (Ingersoll et al.
1996). The NOAA ERL is defined as the concentration of a chemical in sediment below
which adverse effects are rarely observed or predicted among sensitive species. The
NOAA ERM is representative of concentrations above which effects frequently occur.
The original data set used by Long and Morgan (1990) has since been supplemented with
additional saltwater data, therefore these additional marine reports are not applicable (ie:
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Long et al. 1995).
USEPA Region 4 Screening Levels

The USEPA Region 4 Screening Levels are derived from three different sediment effects
data sets including NOAA freshwater and marine data from Long and Morgan (1990),
additional NOAA marine data from Long et al. (1995), and Florida State Department of
Environmental Protection marine data from MacDonald et al. (1996). The sediment
effect level is based on the reported ERL from each study. In instances when the USEPA
Contract Laboratory Program (CLP) practical quantitation limit (PQL) is above the effect
level, the screening value is equal to the CLP PQL (USEPA 2002).

CCME Sediment Quality Guidelines

The Canadian Council of Ministers of the Environment (CCME) derived sediment
quality guidelines to support protection and management strategies for freshwater,
estuarine, and marine ecosystems (CCME 1995). Guideline derivation protocols are
detailed in CCME (1995) and are similar to the procedures described previously for the
ARCS Project (Ingersoll et al. 1996). Separate guidelines were derived for freshwater
and marine sediments (CCME 2001). The freshwater interim sediment quality guideline
(1SQG) was equal to the TEL and is representative of the concentration below which
adverse effects are not anticipated for aquatic life associated with bed sediments (CCME
1995). A PEL was also calculated to establish concentrations above which adverse
effects are likely to occur.

Ontario Sediment Effect Levels

Persaud et al. (1993) derived sediment effect levels for the protection of aquatic
organisms in Ontario, Canada. Three types of sediment quality guidelines were
developed; a No Effect Level (no toxic effects), a Low Effect Level (tolerable by benthic
species), and a Severe Effect Level (detrimental to most benthic species). A summary
and review of the available approaches to sediment guideline development and the
protocol for the derivation of the Ontario values is described in detail in Persaud et al.
(1993). Briefly, the No Effect Level is obtained through a chemical equilibrium
approach using water quality standards. Because the equilibrium partitioning approach is
only predictive for nonpolar organics, a No Effect Level is not derived for metals and
polar organics. The Low Effect Level and Severe Effect Level are based on the 5™ and
95™ percentiles of all effects data for bulk sediment analysis, respectively. For non-polar
organics these concentrations were normalized for total organic carbon.



Oak Ridge National Laboratory Equilibrium Partitioning Guidelines

Oak Ridge National Laboratory (ORNL) has compiled summary tables of the lowest
chronic values (LCVs) in surface water for fish, daphnids, and non-daphnid invertebrates
for nonionic organics (see Section B-1). Using on these values, sediment equilibrium
partitioning (EqP) guidelines were calculated based on the chemical K. and normalizing
to 1% total organic carbon (Jones et al. 1997). Secondary chronic values (SCVs),
intended to be conservative predictors of effects, were also calculated using the same EqP
approach.

Of these sources, the following are excluded from use in this risk assessment due to inadequate
documentation of derivation methodology, use of site-specific assumptions, use of marine or
estuarine sediments, use of inappropriate receptors, or errors in benchmark derivation.

USEPA Region 5 Screening Levels

USEPA Region 4 Screening Levels

CCME Sediment Quality Guidelines (ISQG/PEL)
Ontario Sediment Effect Levels (Low/Severe)
ORNL EgP Guidelines

Of the remaining sources, a benchmark selection hierarchy is established as follows:

Consensus-based TEC (MacDonald et al., 2000)
ARCs TEL (Ingersoll et al., 1996)
NOAA ERL (Long and Morgan, 1990)

The consensus-based SQGs presented in MacDonald et al. (2000) were selected as the first
preference in the hierarchy because they utilized a derivation procedure that incorporated toxicity
data from numerous sources. ARCs TEL (Ingersoll et al. 1996) and NOAA ERL (Long and
Morgan 1990) rank after the consensus-based SQGs because they are derived from toxicity data
from a limited number of studies (i.e., only 1-2 studies). The ARCs TELs and NOAA ERLs
were both developed using similar derivation procedures. ARCs TELS were selected in
preference to NOAA ERLSs because the ARCs data set included only freshwater studies, while
the NOAA data set included both freshwater and saltwater studies. A summary of all selected
sediment toxicity benchmarks is shown in Table B-2.

References:

Canadian Council of Ministers of the Environment (CCME). 1995. Protocol for the Derivation
of Canadian Sediment Quality Guidelines for the Protection of Aquatic Life. CCME EPC-98E.
Prepared by Environment Canada, Guidelines Division, Technical Secretariat of the CCME Task
Group on Water Quality Guidelines, Ottawa. [Reprinted in Canadian Environmental Quality
Guidelines, Chapter 6, CCME, 1999, Winnipeg.]
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Terrestrial Receptors (Plants & Soil Invertebrates)
B-3  Benchmarks for Direct Contact with Surface Soils

Toxicity values for the protection aquatic life from contaminants in surface soils are available
from several sources. Each of these sources is described briefly below.

Ecological Soil Screening Levels (Eco-SSLs). Eco-SSLs are concentrations of
contaminants in soils that are protective of ecological receptors that commonly come into
contact with soil or ingest biota that live in or on soil. The Eco-SSLs are screening
values that can be used routinely to identify those contaminants of potential concern
(COPCs) in soils requiring further evaluation in a baseline ecological risk assessment
(ERA). Eco-SSLs are derived separately for four groups of ecological receptors, plants,
soil invertebrates, birds and mammals. As such, these values are presumed to provide
adequate protection of terrestrial ecosystems. The lower of the values for plants and soil
invertebrates is used preferentially as the Eco-SSL.

The Eco-SSL derivation process represents a three year collaborative effort of a multi-
stakeholder workgroup consisting of federal, state, consulting, industry and academic
participants led by the USEPA, Office of Emergency and Remedial Response (OERR)
(USEPA, 2002b). The USEPA will issue the final guidance for Eco-SSLs and interim
final Eco-SSL values for several contaminants in 2003.

Oak Ridge National Laboratory Plants/Soil Organisms/Microbes

Oak Ridge National Laboratory (ORNL) reviewed data on the toxicity of contaminants in
soil on a wide range of plants, soil organisms, and microbes, and determined the lowest
observed effect concentration (LOEC) (Efroymson et al. 1997a,b) . The LOEC is defined
as the lowest applied concentration of the chemical causing a greater than 20% reduction
in the measured response. In some cases, the LOEC is the lowest concentration tested or
the only concentration reported (EC50 or ED50 data). The LOECs for a series of
different plants and soil organisms are rank ordered and a value selected that
approximated the 10th percentile. When a benchmark is based on a lethality endpoint,
the benchmark value is divided by 5 to approximate an effects concentration for growth
and reproduction. The factor is selected based on the author’s judgement (Efroymson et
al. 1997a,b). The benchmark values are then rounded to one significant figure.

Dutch Target and Intervention Values

The Dutch Target and Intervention Values are derived from available data on
ecotoxicological effects of contaminants in soil to terrestrial species and soil microbial
processes (Swartjes 1999). The Target Values for soil are related to negligible risk for
soil ecosystems (95% protection). The Intervention Values are defined as the hazardous
concentration for 50% of the soil ecosystem population and are not protective of sensitive
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species. The Dutch benchmarks are developed by reviewing available literature to
determine the lowest no observed effect concentration (NOEC). When there isa LOEC
but no NOEC, the NOEC is estimated from the LOEC according to the effect level
observed at the LOEC, as follows:

LOEC Effect Range NOEC
10% - 20% LOEC/2
20% - 50% LOEC/3
50% - 80% LOEC/ 10

The ecotoxicological data are selected according to the criteria established in
Crommenentujin et al. (1994) and are normalized for soil characteristics such as organic
matter and clay content. If not enough data is available for terrestrial species and
microbial processes, aquatic data (adjusted by an uncertainty factor of 10) are used to
derive the benchmark values (Swartjes 1999).

CCME Soil Quality Guidelines

The Canadian Council of Ministers of the Environment (CCME) established effects-
based environmental soil quality guidelines (SQGg) designed to be clean-up goals to
protect ecological receptors from direct contact and ingestion exposures to soil-based
contaminants. From the available soil toxicity literature, CCME compiled an adverse
effect data set and a no effect data set. Several SQGgs are calculated based on land use
types (agricultural-A, residential/parkland-R/P, commercial/industrial-C/1). Based on the
amount of toxicity data available, different derivation methods are used to calculate the
land use SQGg. Each of these methods are detailed in CCME (1999) and described
briefly below.

Weight-of Evidence Method

A, R/P Land Uses = threshold effects concentration (TEC), 25™ percentile of effect and
no effect data sets divided by an uncertainty factor

C/1 Land Use = effects concentration low (ECL), 25" percentile of effect data set

Lowest-Observed-Effect Concentration (LOEC) Method
A, R/P Land Uses = lowest available LOEC divided by an uncertainty factor
C/I Land Use = geometric mean of available LOEC data

Median Effects Method
A, R/P Land Uses = lowest available EC50 or LC50 divided by an uncertainty factor
C/I Land Use = no guideline calculated

In addition to calculating an SQGg, CCME also derived SQGs for human health
(SQGup). The final soil guideline is the minimum of the SQGg and the SQGH.
B-13



USEPA Region 4 Ecological Screening Levels

The USEPA Region 4 compiled soil toxicity screening benchmarks from several sources
including ORNL (Efroymson et al. 1997a,b), CCME (CCME 1997), and Dutch values
(Crommenentujin et al. 1994). From these sources, screening levels are selected based on
contaminant levels associated with ecological effects (USEPA 2002b). These screening
values do not take into account area or regional background levels.

USEPA Region 5 Ecological Screening Levels

The USEPA Region 5 reviewed and evaluated soil quality criteria from international,
federal, and state sources (USEPA 1999). A default soil ecological screening level (ESL)
is selected based on the lowest receptor-specific ESL for terrestrial (plant/soil organisms)
and wildlife receptors found during a review of existing toxicological information. The
ESL is derived from the concentration which resulted in no observed adverse effects
(NOAEL) for chronic exposure of the target species. When a chronic value is not
available, the most relevant toxicological result is adjusted by division with uncertainty
factors as appropriate to approximate the chronic NOAEL for the selected receptor
(USEPA 1999).

Because the CCME final SQGs do not make a distinction between ecological and human health
benchmarks, they are not included as a benchmark source. Because the USEPA Region 5 ESLs
do not make a distinction between soil benchmarks derived from plant/soil organism data and
wildlife data, these values are excluded from consideration as a benchmark source. The Region
4 benchmarks are also excluded because they are based on primary sources that had been
previously reviewed. For the remaining sources, selection of the surficial soil toxicity
benchmarks for terrestrial receptors is based on the following hierarchy:

Minimum of the Eco-SSLs for plants and soil invertebrates
Minimum of the ORNL plant and soil organism benchmarks

For the purposes of calculating hazard quotients (HQs) for plants and soil invertebrates, the Eco-
SSL were used preferentially. This is because the Eco-SSLs were derived using an EPA
reviewed and accepted derivation methodology that incorporates an evaluation of multiple
studies, receptors, and endpoints in the derivation of a screening level benchmark. If an Eco-
SSL TRV was not available for a specific contaminant, then the lower of the ORNL plant and
soil organism benchmarks was used. Benchmarks for soil microbes were not included for the
purposes of performing screening level risk calculations (see Attachment 1-2 of the Eco-SSL
guidance document for additional information on the exclusion of microbes). The soil
benchmark values for all chemicals analyzed in surface soils are shown in Table B-3.
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December 3, 2002.



Wildlife Receptors

B-4

Dose-Based Ingestion Toxicity Reference Values
Ecological Soil Screening Levels (Eco-SSLs)

Toxicity Reference Values (TRVS) are derived for the calculation of Eco-SSLs. One
mammalian and one avian TRV expressed as mg contaminant per kg body weight are
derived based on specific standard operating procedures (USEPA, 2003). The value is in
most cases, the geometric mean of No Observed Adverse Effect Levels (NOAEL) for
growth and reproductive effects or the highest bounded NOAEL below the lowest
bounded lowest observed adverse effect level (LOAEL) for growth, reproduction or
survival. The Eco-SSL TRVs are provided in B-4a.

Engineering Field Activity West (1998)

Engineering Field Activity West (1998) developed wildlife TRVs for the purposes of
conducting ecological risk assessments at Naval facilities in California. The Navy, in
consultation with the USEPA Region 9 Biological Technical Advisory Group (BTAG),
developed High and Low TRVs for birds and mammals. Data on ecological effects were
compiled after a comprehensive literature search process. Studies focusing on test
conditions similar to those expected in the field were preferred. Specific criteria
included: test species similar to those expected in the field, oral exposure routes, chronic
exposure durations, endpoints related to reproduction, growth, and development, study
designs that deemed to be of high quality.

The High TRV was selected from the middle of the range of all sublethal effect levels
across multiple studies for a particular chemical. The Low TRV was representative of a
chronic no effect level and incorporated results from multiple studies. In some cases, the
High and Low TRVs were derived using dose levels from the same study; in other cases,
these TRVs were derived from different studies. In addition, a relative confidence level
is given for each derived TRV. This confidence level provides information on whether
the toxicity dataset included sensitive lifestages, included chronic exposure durations, and
the number of species and receptor groups represented.

In some cases, only a High TRV could be established from the available toxicity data.
Engineering Field Activity West (1998) used an uncertainty factor (UF) of 10 to estimate
the Low TRV from the High TRV (ie: High/10 = Low). Although studies with chronic
exposure durations were preferred, some selected studies had exposure durations that
were subchronic. A UF of 10 was used to estimate the chronic TRV from a subchronic
TRV (ie: subchronic/10 = chronic). Table B-4b provides the mammal and bird High



TRV a[ld Low TRV for inorganic chemicals selected in Engineering Field Activity West
(1998)".

Sample et al. (1996)

Sample et al. (1996) summarized available literature on the toxicity of contaminants to
wildlife receptors. From these studies, Sample et al (1996) developed toxicity reference
values (TRVs) for mammals and birds based on the NOAEL and LOAEL. Both NOAEL
and LOAEL doses (units of mg contaminant per kilogram body weight per day) are
identified. for several different avian and mammalian receptors using default body weight
and intake rates. All available dose-based studies for avian and mammalian receptors
presented in Sample et al. (1996) for the quantitative wildlife COPCs at this site are
presented in Table B-4c.

For the purposes of calculating hazard quotients (HQs) for wildlife, the Eco-SSL TRVs for birds
and mammals were used preferentially. This is because the Eco-SSL TRVs were derived using
an EPA reviewed and accepted derivation methodology that incorporates an evaluation of
multiple studies, receptors, and endpoints in the derivation of a screening level TRV. If an Eco-
SSL TRV was not available for a specific contaminant, then the Low TRV provided by
Engineering Field Activity West (1998) was used. This is because Engineering Field Activity
West (1998) utilized a derivation procedure that was generally similar to that utilized by Eco-
SSL, which includes a review of multiple studies, receptors, and endpoints in the derivation of
High and Low TRVs. If a Low TRV was not available from Engineering Field Activity West
(1998), the NOAEL TRV provided by Sample et al. (1996) was used. Sample et al. (1996) is
placed last in the hierarchy because, while this report states that multiple studies were evaluated
in the selection of TRVS, the rationale and justification of each TRV selection is not
documented. The selected TRVs are presented in Table 8-1 (in the main report).

References:

Engineering Field Activity West. 1998. Development of Toxicity Reference Values for
Conducting Ecological Risk Assessment at Naval Facilities in California, Interim Final. EFA
West, Naval Facilities Engineering Command. United States Navy. San Bruno, CA. September
1998.

Sample, BE, DM Opresko, GW Suter Il. 1996. Toxicological Benchmarks for Wildlife: 1996
Revision. Oak Ridge National Laboratory. Document Number ES/ER/TM-86/R3. June 1996.

US Environmental Protection Agency (USEPA). 2003. Guidance for Deriving Ecological Soil
Screening Levels (Eco-SSLs). Draft. Office of Solid Waste and Emergency Response. February
2003.

! The Low TRV for lead for mammals identified in Engineering Field Activity West (1998) was subsequently
revised in the November 21, 2002, California Department of Toxic Substances Control, Human and Ecological Risk
Division (HERD), Ecological Risk Assessment (ERA) Note #5.
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Panel A: Benchmarks that are Hardness Independent

Table B-1
Surface Water Toxicity Benchmarks for Aquatic Receptors

ACUTE CHRONIC
Analyte State of NAWQC - (ug/L) GTITW?II USEPA R4 Acute State of NAWQC - GLWQI |USEPA R4 Chronic
Colorado (ug/L) 2 9 S'er Acute Benchmark | Colorado (ug/)2 Tier I1 SCV| - Chronic Other (ug/L) ® Benchmark
! ) | 9L s (ug/L) (ug/L)* 9 (ugit)® | (uo)’® (ug/L)

Aluminum 750 750 4 - 750 750 87 87 - 87 - 87
Arsenic 340 340 5.6 - 360 340 150 150 56 - 190 - 150
Calcium -- -- -- -- no benchmark -- -- -- -- 116,000 LCV Daphnids 116,000
1 CDPHE 2007.
2 USEPA, 2002. National Recommended Water Quality Criteria: 2002. November 2002. EPA 822-R-02-047. Values presented are for dissolved.
3 Suter & Tsao, 1996.

4 Aluminum NAWQC apply to waters with pH of 6.5 - 9.0.

5 NAWQC derived from data for As 3+, but is applied here to total arsenic.

6 NAWQC expressed in terms of the dissolved fraction.

NAWQC = National Ambient Water Quality Criteria
GLQWI = Great Lakes Water Quality Initiative
SAV/SCV = Secondary Acute/Chronic Value

LCV = Lowest Chronic Value

Panel B: Inputs for Computation of Hardness-Dependent Benchmarks (State of Colorado)

B_SW Aquatic Benchmarks.xls: Table B-1

5/7/12007

Hardness-Dependent Parameters Total/Dissolved Conversion Factors
where: where:
Analyte |AWQCtot = exp(a * In(H) + b) AWQCdiss = AWQCtot * [m-n*(In(H)]
Acute Chronic Acute Chronic
a b a b m n m
Cadmium 0.915 | -3.62 | 0.800 -4.45 1.1367 0.0418 1.1017
Copper 0.942 | -1.74 | 0.855 -1.74 1.0000 0.0000 1.0000
Lead 1.27 -146 | 1.27 -4.71 1.4620 0.1457 1.4620
Manganese | 0.3331 | 6.4676 | 0.3331 | 5.8743 1.0000 0.0000 1.0000
Nickel 0.846 2.25 | 0.846 | 0.0554 1.0000 0.0000 1.0000
Silver 1.72 -7.21 | 172 -10.5 1.0000 0.0000 1.0000
Zinc 0.853 1.06 | 0.853 0.911 1.0000 0.0000 1.0000
Sources:
CDPHE 2007.




Bulk Sediment Toxicity Benchmarks for Benthic Macroinvertebrates

Table B-2

Threshold Effect Concentrations (TEC)l

Probable Effect Concentrations (PEC)2

Consensus- | ARCS Sedlmgnt Consensus- . ARCS Sedlmgnt
Analyte Based TEC = TEL Other (mg/kg) Bicnr:ﬁrrr‘:gfk Based PEC = PEL Other (mg/kg) Bicnr:ﬁrrr‘:gfk
a b a b
(mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum -- 25,519 -- 25,519 -- 59,572 -- 59,572
Arsenic 9.8 11 -- 9.8 33.0 48.0 -- 33.0
Cadmium 0.99 0.58 -- 1.0 4,98 3.2 -- 5.0
Copper 32 28 -- 32 149 100 -- 149
Lead 36 37 -- 36 128 82.0 -- 128
Manganese -- 631 -- 631 -- 1,184 -- 1184
Silver - - 1.0 NOAA ERL® 1 -- -- 37 NOAA ERM ¢ 4
Zinc 121 98 -- 121 459 540 -- 459
Notes:

1 The TEC encompasses several types of sediment quality guidelines including the Lowest Effect Level (LEL), the Threshold Effect Level (TEL), the Effect Range
Low (ERL), the TEL for Hyalella azetca in 28 day tests (TEL-HAZ28), and the Minimum Effect Threshold (MET).
2 The PEC encompasses several types of sediment quality guidelines including the Severe Effect Level (SEL), the Probable Effect Level (TEL), the Effect Range
Median (ERM), the PEL for Hyalella azetca in 28 day tests (PEL-HA28), and the Toxic Effect Threshold (TET).

Sources Hierarchy:
a MacDonald et al. (2000); consensus-based threshold effect concentration (TEC) and probable effect concentration (PEC).

b Ingersoll, et al. (1996); Threshold Effect Level (TEL) and Probable Effect Level (PEL) for total extraction of sediment (BT) samples fromHyalella azteca 28-day
¢ Long and Morgan (1990); NOAA Effect Range Low (ERL) and Effect Range Median (ERM).

B_Sed Aquatic Benchmarks.xls: TECs & PECs
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Table B-3

Soil Toxicity Benchmarks for Terrestrial Receptors (Plants & Soil Organisms)

EcoSSL ORNL Plant Screening EcoSSL ORNL QRNL Sscc:’!e(r)]i?;rll_ies\r/rél Lowest Screening
Analytes Plants Plants Level Benchmark| Invertebrates | Invertebrates | Microbes Benchmark Level Benchmark
(mg/kg dw) | (mg/kg dw) (mg/kg) (mg/kg dw) (mg/kg dw) | (mg/kg dw) (ma/kg) (mg/kg)
Aluminum - 50 50 - - 600 600 50
Antimony -- 5.0 5.0 78 -- -- 78 5
Arsenic 31 10 31 - 60 100 60 31
Cadmium 28 4.0 28.0 150 20 20.0 150 28
Calcium - - no benchmark - - - no benchmark no benchmark
Chromium - 1.0 1.0 - 0.4 10.0 0.4 0.4
Cobalt 32 20 32 -- -- 1000 1,000 32
Copper 95 100 95 54 50 100 54 54
Iron - - no benchmark - - 200 200 200
Lead 210 50 210 1700 500 900 1,700 210
Magnesium -- -- no benchmark -- -- -- no benchmark no benchmark
Manganese 152 500 152 450 -- 100 450 152
Mercury -- 0.3 0.3 -- 0.1 30 0.1 0.1
Nickel 48 30 48 -- 200 90 90 48
Potassium - - no benchmark - - - no benchmark no benchmark
Silver -- 2.0 2.0 -- -- 50.0 50.0 2.0
Sodium - - no benchmark - - - no benchmark no benchmark
Zinc 130 50 130 120 100 100 120 120

B_Terr Soil Benchmarks.xls

5/7/2007




B_Wildlife TRVs.xls
5/14/2007

Table B-4a

Eco-SSL Toxicity Reference Values for wildlife!

: Mammal TRV ? Bird TRV °
Contaminant (mg/kg BWI/d) (mg/kg BW/d)
Aluminum Pending Pending
Antimony 0.059 Insufficient Data
Arsenic 1.04 2.24
Barium 51.8 Insufficient Data
Beryllium 0.532 Insufficient Data
Cadmium 0.770 1.47
Chromium (3+) 24 2.66
Chromium (6+) 5.66 Insufficient Data
Cobalt 7.33 7.61
Copper Pending Pending
Iron Narrative Statement ®
Lead 4.70 1.63
Manganese Pending Pending
Nickel Pending Pending
Selenium Pending Pending
Silver Pending Pending
Vanadium 4.16 0.344
Zinc Pending Pending
Footnotes:

! See http://www.epa.gov/ecotox/ecossl/ for detailed information on the
derived TRV. Values were updated as of March 30, 2006

2 TRV is repesentative of a high NOAEL, just below the effects threshold for
endpoints related to growth, reproduction, or mortality.

® Iron is an essential nutrient for wildlife, and is not expected to be a primary

contaminant of concern at most sites.

Page 1 of 1



Table B-4b

Engineering Field Activity West (1998) Toxicity Reference Values for Wildlife

Mammal TRV Bird TRV
(mg/kg BW/d) (mg/kg BW/d)
Contaminant High Low High Low
Dose * 4.7 0.32 22.01 ° 5.5 ’
Arsenic Reference Brown et al. (1976) Schroeder et al. (1968) | Stanley et al. (1994) | Stanley et al. (1994)
Confidence * +54C 2/2 +s+c1/1
Dose
Barium Ref No Mammal TRV: No Bird TRV:
eference Insufficient Data Insufficient Data
Confidence
Dose
Bervilium Endpoint No Mammal TRV: No Bird TRV:
y Reference Insufficient Data Insufficient Data
Confidence
Dose 2.64 0.06 10.43 0.08 !
. Schroeder & Mitchener Richardson et al. .
Cadmium
U Reference (1971) Webster (1988) (1974) Cain et al. (1983)
Confidence +s +c 2/2 +s +c 4/2
Dose 20 1.2 !
Mollenhauer et al. . No Bird TRV:
Cobalt Reference (1985) Domingo et al. (1985) Insufficient Data
Confidence +s +c 2/2
Dose 631.58 2.67 56 52.26 2.3 510
Copper Reference Hebert et al. (1993) Pocino et al. (1991) Jenser21§7l\él)aur|ce Norvell et al. (1975)
Confidence -s+c 2/2 +s-c 3/2
Dose 240.64 1.0 1 8.75 0.014 !
. Edens et al. (1976);
Lead Reference Wise (1981) Fowler et al. (1980) Edens & Garlich Edens & Garlich
(1983)
(1983)
Confidence +s +c 2/2 +s +c 8/4
Dose 159.09 13.7 ! 776 77.6 !
Laskey & Edens Laskey & Edens
Manganese
g Reference | Gray & Laskey (1980) | Gray & Laskey (1980) (1985) (1985)
Confidence +s +c 2/2 +s-c 2/1
4 - rodents 0.25 - rodents
Dose 0.18 0.039 7
0.27 - |y mammals | 0.027 - Ig mammals *
4 . . EPA-Great Lakes; | EPA-Great Lakes;
Mercury Reference FEuPﬁtfgter Ifig(;i's) Epg'gte):;‘\fak?iégera Heinz & Locke | Heinz (1974, 1975,
y : (1976) 1976, 1979)
Confidence n/a n/a
Dose
Volvbdenum Endpoint No Mammal TRV: No Bird TRV:
y Reference Insufficient Data Insufficient Data
Confidence

B_Wildlife TRVs.xls
5/11/2007
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Engineering Field Activity West (1998) Toxicity Reference Values for Wildlife

Mammal TRV Bird TRV
(mg/kg BW/d) (mg/kg BW/d)
Contaminant High Low High Low
Dose 316 0.133 ! 56.26 1.38 >
. . . Cain & Pafford Cain & Pafford
Nickel
| Reference Smith et al. (1993) Smith et al. (1993) (1981) (1981)
Confidence +s +c 2/2 +s-c 2/2
Dose
Silver Ref No Mammal TRV: No Bird TRV:
elerence Insufficient Data Insufficient Data
Confidence
Dose 1.21 0.05 0.93 0.23
Selenium Reference Schroedirlg; i\;l itchener Harr et al. (1967) Heinz et al. (1989) | Heinz et al. (1989)
Confidence -s+c 2/2 +s+c 2/2
Dose 1.43 0.48
Thallium No Bird TRV:
Reference Downs et al. (1960) Downs et al. (1960) Insufficient Data
Confidence -s-c1/1
Dose 411.43 9.6 16 172 17.2 !
: . Gasaway & Buss Gasaway & Buss
Z
inc Reference |[Schlicker & Cox (1968)| Aughey et al. (1977) (1972) (1972)
Confidence +s +c 2/2 +s +c 3/2
Footnotes:

! Uncertainty factor of 10 for low-effect to no-effect level conversion applied to arrive at low TRV.

2 See Engineering Field Activity West (1998) for detailed information and rationale for the selected TRV studies and full

citations.

% Confidence interpretation:

s - does dataset include a sensitive lifestage (+ = yes, - = no);

¢ - does dataset include a chronic exposure duration (+ = yes, - = no)
n/n - ratio of the number of species in dataset to the number of groups represented, see Section 3.4 in Engineering

Field Activity West (1998) for a summary of groups.

4 Mercury TRVs were selected from data in Great Lakes summary tables. See Section 5.8.2.1 in Engineering Field Activity

West (1998) for rationale behind the selection of these TRVs. Confidence ratings were not applied to these TRVS.

> Uncertainty factor of 10 for subchronic to chronic conversion applied to arrive at low TRV.

® Low TRV was adjusted for or is close to nutritional requirements.

" EPA applied to the dose an uncertainty factor of 2 for low-effect to no-effect conversion.

® The diversity of test organisms in the cadmium data was limited. The workgroup had high confidence in the TRV for
waterfowl, but lower confidence if the TRV is applied to other birds.

19 The workgroup considered this TRV to be very conservative for granivorous birds.

1" As revised in the November 21, 2002 California Human and Ecological Risk Division (HERD) Ecological Risk Assessment

(ERA) Note #5.

B_Wildlife TRVs.xls
5/11/2007
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Table B-4c

Sample et al. (1996) Toxicity Reference Values for Wildlife

Mammal TRV Bird TRV
(mg/kg BW/d) (mg/kg BW/d)
Contaminant LOAEL NOAEL LOAEL NOAEL
1 2
Aluminum Dose 19.3 _ 1.93 -- : 109.7
Reference Ondreicka et al. (1966) Carriere et al. (1986)
2
Antimony Dose 1.25 | 0.125 No Bird TRV: Insufficient Data
Reference Schroeder et al. (1968b)
2
Arsenic Dose 1.26 | 012 12.84 | 514
Reference Schroeder & Mitchener (1971) USFWS (1964)
Dose 19.8 3 5.1 417 3] 208 3
Barium
Reference | Borzelleca et al. (1988) Perry et al. (1983) Johnson et al. (1960)
Beryllium Dose — : 0.66 No Bird TRV: Insufficient Data
Reference Schroeder & Mitchener (1975)
Boron Dose 93.6 | 28 100 | 288
Reference Weir & Fisher (1972) Smith & Anders (1989)
Cadmium Dose 10 | 1 20 [ 14
Reference Sutou et al. (1980b) White & Finley (1978)
Chromium (3+)|DOse - | 2737 5 | 1
Reference Ivankovic & Preussmann (1975) Haseltine et al., unpubl. Data
_ Dose 13.14 ’ 3.28 _ N
Chromium (6+) ) No Bird TRV: Insufficient Data
Reference Steven et al. (1976) | MacKenzie et al. (1958)
Copper Dose 15.14 _ 11.7 61.7 : | 47
Reference Aulerich et al. (1982) Mehring et al. (1960)
Cyanide Dose — | 68.7 No Bird TRV: Insufficient Data
Reference Tewe & Maner (1981)
Fluoride Dose 5275 | 31.37 32 | 7.8
Reference Aulerich et al. (1987) Pattee et al. (1988)
L ead Dose 80 | 8 11.3 | 113
Reference Azar et al. (1973) Edens et al. (1976)
Lithium Dose 18.8 | 9.4 No Bird TRV: Insufficient Data
Reference Marathe & Thomas (1986)
Manganese Dose 284 | 88 - | om
Reference Laskey et al. (1982) Laskey & Edens (1985)
Mercury, Dose - | 1 0.9 | o045
inorganic Reference Aulerich et al. (1974) Hill & Schaffner (1976)
Dose mink - 0.025 mink - 0.015 3 0.064 0.0064 2
Mercury, rat- 0.16 rat - 0.032
organic mink - Wobeser et al. (1976) .
Reference rat - Verschuuren et al. (9176) Heinz (1979)
2 2
Molybdenum |__Dose 2.6 i 0.26 35.3 | 35
Reference Schroeder & Mitchener (1971) Lepore & Miller (1965)

B_Wildlife TRVs.xls

5/7/2007
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Sample et al. (1996) Toxicity Reference Values for Wildlife

Mammal TRV Bird TRV
(mg/kg BW/d) (mg/kg BW/d)
Contaminant LOAEL NOAEL LOAEL NOAEL
Nickel Dose 80 40 107 77.4
Reference Ambrose et al. (1976) Cain & Pafford (1981)
$elen|um, Dose No Mammal TRV: Insufficient Data 1 _ | 0.5
inorganic Reference Heinz et al. (1987)
Selemu_m, Dose No Mammal TRV: Insufficient Data 0.8 | O'ﬂ'
organic Reference Heinz et al. (1989)
3 2,3
Thallium Dose 0.074 — | 0.0074 No Bird TRV: Insufficient Data
Reference Formigli et al. (1986)
2
Vanadium Dose 21 | 0.21 - |_ 11.4
Reference Domingo et al. (1986) White & Dieter (1978)
Zine Dose 320 | 160 131 | 145
Reference Schlicker & Cox (1968) Stahl et al. (1990)
Footnotes:

! See Sample et al. (1996) for detailed information on the selected TRV studies and full citations.
2 A NOAEL was estimated by dividing the LOAEL by a factor of 10.

* A chronic TRV was estimated by dividing the subchronic TRV by a factor of 10.
* Toxicity data for selenomethionine were provided for the mallard duck, screech owl, and black-crowned night heron.

Toxicity data for the most sensitive species (mallard duck) are presented in this table.

B_Wildlife TRVs.xls
5/7/2007
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APPENDIX C
Summary of Uptake Equations for the Estimation of Tissue Concentrations

Default Uptake EQUALIONS ..........coiiiiiieie ettt sae e nreas
C-1  Benthic Invertebrates and Emerging AQUatiC INSECTS........c.coveieieeiieeriesie e eie e
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Default Uptake Equations

C-1  Benthic Invertebrates and Emerging Aquatic Insects

In order to evaluate food chain exposures for wildlife consuming aquatic benthic invertebrates,
tissue concentrations were estimated using bioaccumulation equations for the uptake of
inorganic elements from sediment developed by the Oak Ridge National Laboratory. These
biota-sediment accumulation factors (BSAFs) focus primarily on invertebrates with terrestrial
adult stages (i.e.: mayflies) or that are prey items for fish (i.e.: amphipods, tubificid worms) and
are intended for use in screening-level ecological risk assessments to determine the need for
further evaluation (BJC, 1998a). These BSAFs provide conservative estimates of metals in
emergent insects and are appropriate for screening sediment concentrations for the potential risks
to flying insectivores (BJC, 1998a).

Benthic invertebrate tissue concentrations at the Standard Mine site were estimated using the
non-depurated 90" percentile BSAFs provided in Table C-1.

C-2  Terrestrial Plants

In order to evaluate food chain exposures for wildlife consuming terrestrial plants, tissue
concentrations were estimated from uptake models developed by the Oak Ridge National
Laboratory. BJC (1998b) reviewed available literature for collocated soil and plant data to
derive empirical models for the uptake of metals from soil to plants. They concluded that for
many metals, a single- or multiple-variable regression model better estimates plant tissue
concentrations from soil concentrations than use of a single uptake factor (UF). For other
metals, data were limited and regression models were not derived but UFs were calculated.
Equations from BJC (1998b) provide estimates of tissue concentrations in foliage and stems and
may not be representative of concentrations in fruits, seeds or roots. Table C-2 provides a
summary of the regression model parameters and UFs for plants derived by BJC (1998b).

Plant tissue concentrations at the Standard Mine site were estimated using the single-variable

C-1



regression models or median UFs in accordance with the recommendations for general estimates.
In the case of thallium and beryllium, accumulation information was not available in BJC
(1998b) so plant tissue concentrations were estimated using UFs for leaves and stems provided in
Baes et al. (1984).

C-3  Soil Invertebrates (Earthworms)

In order to evaluate food chain exposures from soil invertebrates, earthworm tissue
concentrations were estimated using bioaccumulation models derived by the Oak Ridge National
Laboratory (Sample et al. 1998a). Sample et al. (1998a) developed a database of soil and
earthworm tissue concentrations for several inorganic and organic chemicals based on 32 studies
from 11 countries and 5 states. For almost all inorganic elements, a single-variable regression
model provided the best estimates of earthworm tissue concentrations. For other metals, data
were limited and regression models were not derived but UFs were calculated. Table C-3

provides the regression model parameters for earthworms derived by Sample et al. (1998a).

Earthworm tissue concentrations were estimated using the general estimates recommended in
Sample et al. (1998a). In the case of chromium and nickel, a general estimate model is not
available, so concentrations were estimated based on the conservative estimate

recommendations.

C-4  Small Mammals

In order to evaluate food chain exposures for wildlife species consuming small mammals, tissue
concentrations were estimated using bioaccumulation models for surface soil developed by the
Oak Ridge National Laboratory (Sample et al. 1998b). Sample et al. (1998b) developed a
database of soil and small tissue concentrations for 14 inorganic and 2 organic chemicals based
on 20 different studies. Small mammal species were divided into 3 trophic feeding groups based
on diet — herbivore, insectivore, and omnivore. If sufficient data were available for each trophic
group (N > 4), trophic-group-specific regression models were developed based on whole body

tissue concentrations. If there was insufficient data or if trophic group-specific models were not

C-2



reliable, general regression models which included all trophic group data were developed. Table
C-4 provides a summary of the regression model parameters and UFs derived for small mammals
by Sample et al. (1998b).

At the Standard Mine site, small mammal tissue concentrations were based on general estimate
recommendations for each trophic group. The maximum estimated tissue concentration across

all trophic groups was used to evaluate exposures in carnivorous wildlife.
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Table C-1. Benthic Invertebrate Uptake Models

Uptake Factor Single-variable Regression
. goth
Analyte Data set I\gesdpl\?:n percentile | Data set BO Bl
BSAF

Arsenic Non-Dep 0.127 0.675 Non-Dep -0.572 0.873
Cadmium Non-Dep 0.614 9.24 Non-Dep 0.191 0.668
Chromium | Non-Dep 0.108 0.588 Non-Dep 0.246 0.341
Copper Non-Dep 1.647 3.872 Non-Dep 1.037 0.359
Mercury Non-Dep 1.081 1.735 All -0.67 0.327
Nickel Non-Dep 0.818 3.15 Non-Dep 1.59 -0.463
Lead Non-Dep 0.066 0.946 Non-Dep -0.864 0.859
Zinc Non-Dep 2.33 8.465 Non-Dep 1.77 0.242

BSAFs from Table 2 (BJC, 1998)
benthics = sediment * BSAF

B0 and B1 parameters from Table 3 (BJC, 1998)
In(benthics) = BO + B1 * In(sediment), where concentrations are expressed in dry weight.

Based on document recommendations:
1) BSAFs and regression models are approproate for use in screening assessments to determine
need for further evaluation.
2) 90th percentile BSAFs and 95% upper prediction limits (UPLSs) are adequately conservative for
all metals and can be used as a preliminary screening tool.
Overestimation can be minimized by using:
Cd: 90th percentile BSAF (Dep)
Cu: 95% UPL (All)
Zn: 95% UPL (Dep)
As: median BSAF (Non-Dep)
Pb: median BSAF (Non-Dep)

Notes:

- Comparison of BMI and adult insects suggests that regression models and BSAFs can provide
conservative estimates of metals in emergent insects.

- Conservative estimation methods appear to be appropriate for screening sediment concentrations
for the potential risks to flying insectivores.
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Table C-2. Plant Uptake Models

Single-variable Multiple-variable (pH)
Analyte BO Bl BO Bl B2 General estimates Conservative Estimates
= —
Arsenic -1.992 0.564 -2.556 0.694 0.018 single-variable regression 95% gpper prgdlctlon I|m|t.for the
single-variable regression
Cadmium 0476 0.546 1.152 0.564 027 single-variable regression or multiple | 95% upper prediction limit for the
) ) ) ) ) regression with pH single-variable regression
" —
Copper 0.669 0.394 0.513 0.362 0.012 single-variable regression 95% ypper prgdlctlon I|m|t.for the
single-variable regression
5 —
Lead 1328 0561 | -1.929 | 0561 | 0.043 single-variable regression 95% upper prediction limit for the
single-variable regression
Mercury -0.996 0544 4186 0.641 0.423 single-variable regression or multiple [ 95% upper prediction limit for the
) ' ' ' ' regression with pH single-variable regression
5 —
Nickel 2,224 0748 | 2064 | 0574 | 0262 single-variable regression 95% upper prediction limit for the
single-variable regression
Selenium 0678 1.104 8831 0.992 1.167 single-variable r.egres§|on or multiple | 95% ypper prgdlctlon I|m|t.for the
regression with pH single-variable regression
Zine 1575 0.555 2362 0.64 0214 single-variable regression or multiple [ 95% upper prediction limit for the
' ' ' ) ) regression with pH single-variable regression

Single-variable Regression: In(plant) = BO + B1 * In(soil), where concentrations are expressed in dry weight.
Multiple-variable Regression: In(plant) = BO + [B1 * In(soil)] + [B2 * pH], where concentrations are expressed in dry weight.
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Table C-3. Earthworm Uptake Models

goth
Analyte | median UF [ percentile BO Bl General Estimates
UF
Arsenic 0.523 0523 | -1421 | 0706 [SMPleregressionor
multiple regression w/ pH
simple regression or
Cadmium 40.69 40.69 2.114 0.795 |Neuhauser et al. (1995)
model
Chromium 3.162 2.481 -0.067 |None
Copper 1.531 1.531 1.675 0.264 |simple regression
Mercury | 20625 | 20625 | 00781 | 03369 |SMPleregressionbasedon
model data
Manganese 0.124 0.124 -0.809 0.682 [simple regression
Nickel 4.73 3.677 -0.26  [None
Lead 1.522 1.522 -0.218 0.807 |simple regression
Selenium 134 134 | -0075 | 0733 [MmPleregressionw/
outlier removed
Zinc 12.885 12.885 4.449 0.328 [simple regression

Model recommendations from Table 18

90th percentile Uptake Factors (UFs) from Table 11

tissue = soil * UF

B0 and B1 parameters from Table 12, except mercury from Table 4
In(tissue) = BO + B1 * In(soil)

Other Analytes
goth
Analyte median UF | percentile

UF
Aluminum 0.043 0.118

Barium 0.091 0.16
Beryllium 0.045 1.182
Calcium 0.421 1.896
Cobalt 0.122 0.291
Iron 0.036 0.078
Magnesium 0.169 0.425
Potassium 1.746 5.964
Silver 2.045 15.338
Sodium 4,322 64.503
Vanadium 0.042 0.088

Uptake Factors from Table C-1
General estimates: use median UF
Conservative estimates: use 90th percentile UF
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Table C-4. Small Mammal Uptake Models

i goth
Analyte |[Trophic Group ijjllan percentile BO B1 General estimates Conservative Estimates
UF
Insectivore -4.871 0.8188 general regression 95% UPL for general regression
Arsenic Herbivore -5.6531 | 1.1382 trophic-group regression 95% UPL for trophic-level regression
Omnivore -4.5796 | 0.7354 trophic-group regression 95% UPL for trophic-level regression
Barium All 0.0566 0.1121 median general UF 90th percentile general UF
Insectivore 0.815 0.9638 trophic-group regression 95% UPL for trophic-level regression
Cadmium Herbivore -1.2571 | 0.4723 trophic-group regression 95% UPL for trophic-level regression
Omnivore -1.5383 0.566 trophic-group regression 95% UPL for trophic-level regression
Cobalt All 0.0205 0.1 median general UF 90th percentile general UF
Insectivore -1.4599 | 0.7338 general regression 95% UPL for general regression
Chromium Herbivore 0.0884 0.309 median trophic-group UF 90th percentile general UF
Omnivore -1.4945 | 0.7326 | general or trophic-group regression | 95% UPL for trophic-level regression
Insectivore 2.1042 0.1783 trophic-group regression 95% UPL for trophic-level regression
Copper Herbivore 0.1086 1.29 median trophic-group UF 95% UPL for trophic-level regression
Omnivore 1.4592 0.2681 general regression 95% UPL for trophic-level regression
Fluorine All 0.0579 0.362 median general UF 90th percentile general UF
Insectivore -0.2879 | 0.5969 general regression 95% UPL for general regression
Iron Herbivore -0.4758 | 0.6207 trophic-group regression 95% UPL for trophic-level regression
Omnivore -0.2879 | 0.5969 general regression 95% UPL for general regression
Mercury All 0.0543 0.192 median general UF 90th percentile general UF
Nickel All -0.2462 | 0.4658 general regression 95% UPL for general regression
Insectivore 0.4819 0.4869 trophic-group regression 95% UPL for trophic-level regression
Lead Herbivore -0.6114 | 0.5181 trophic-group regression 95% UPL for trophic-level regression
Omnivore 0.0761 0.4422 general regression 95% UPL for general regression
Insectivore -0.4158 | 0.3764 general regression 95% UPL for general regression
Selenium Herbivore -0.4158 | 0.3764 general regression 95% UPL for general regression
Omnivore -0.4158 | 0.3764 general regression 95% UPL for general regression
Thallium All 0.1124 0.1227 median general UF 90th percentile general UF
Zinc All 44713 0.0738 general regression 95% UPL for general regression

Uptake Factors (Ufs) from Table 7

small mammal = soil * UF
B0 and B1 parameters from Table 8

In(small mammal) = BO + B1 * In(soil), where concentrations are expressed in dry weight.

Recommendations based on Table 9

Other Analytes
. goth
Analyte |Trophic Group Mi?;an percentile
UF
Aluminum Herb!vore 0.0171 0.031
Omnivore 0.0618 0.093
Calcium Herb?vore 11.12 17.333
Omnivore 8.5158 9.717
Magnesium Herb?vore 0.7692 1.148
Omnivore 0.6542 0.743
Manganese Herb?vore 0.0156 0.079
Omnivore 0.6542 0.743
Potassium Herb?vore 6.3415 7.73
Omnivore 4.4828 5.253
Silver Herbivore 0 0.007
Omnivore 0.1513 0.81
Sodium Herb?vore 61.26 110.24
Omnivore 75.7417 80.105
vanadium Herb?vore 0.0129 0.019
Omnivore 0.01037 0.01311

For general estimates, use median UF.
For conservative estimates, use 90th percentile UF.
UFs from Table C-1
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APPENDIX D
Summary of Risks to Aquatic Receptors from Direct Contact with Surface Water

Ecological Risk Assessment for the Standard Mine Site

D-1  Aluminum

D-2 Cadmium
D-3  Calcium
D-4  Copper
D-5 Lead

D-6 Manganese
D-7  Nickel

D-8  Silver

D-9 Zinc
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Appendix D-1. Evaluation of Risks from Aluminum to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark
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Appendix D-2. Evaluation of Risks from Cadmium to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark M detect O non-detect
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Appendix D-3. Evaluation of Risks from Calcium to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark
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Appendix D-4. Evaluation of Risks from Copper to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark M detect O non-detect
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Appendix D-5. Evaluation of Risks from Lead to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark M detect O non-detect
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Appendix D-6. Evaluation of Risks from Manganese to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark M detect  Onon-detect
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Appendix D-7. Evaluation of Risks from Nickel to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark W detect O non-detect
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Appendix D-8. Evaluation of Risks from Silver to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark M detect O non-detect
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Appendix D-9. Evaluation of Risks from Zinc to Aquatic Receptors from Direct Contact with Surface Water

Based on Chronic Benchmark M detect O non-detect
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APPENDIX E
Fish Population Survey Raw Data

Ecological Risk Assessment for the Standard Mine Site

Raw data are provided electronically within the file "E_Standard Mine Raw Data - Fish Population.xIs"
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APPENDIX F
Summary of Risks to Benthic Macroinvertebrates from Direct Contact with Sediment

Ecological Risk Assessment for the Standard Mine Site

F-1  Aluminum

F-2  Arsenic
F-3  Cadmium
F-4  Copper
F-5 Lead

F-6  Manganese
F-7  Silver

F-8 Zinc
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Appendix F-1. Evaluation of Risks from Aluminum to Benthic Macroinvertebrates from Direct Contact with Bulk Sediment

Based on TEC W detect O non-detect
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Appendix F-2. Evaluation of Risks from Arsenic to Benthic Macroinvertebrates from Direct Contact with Bulk Sediment

Based on TEC M detect O non-detect
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Appendix F-3.

Evaluation of Risks from Cadmium to Benthic Macroinvertebrates from Direct Contact with Bulk Sediment

Based on TEC W detect O non-detect
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Appendix F-4. Evaluation of Risks from Copper to Benthic Macroinvertebrates from Direct Contact with Bulk Sediment

Based on TEC M detect O non-detect
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Appendix F-5. Evaluation of Risks from Lead to Benthic Macroinvertebrates from Direct Contact with Bulk Sediment

Based on TEC W detect O non-detect
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Appendix F-6. Evaluation of Risks from Manganese to Benthic Macroinvertebrates from Direct Contact with Bulk Sediment

Based on TEC W detect O non-detect
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Appendix F-7. Evaluation of Risks from Silver to Benthic Macroinvertebrates from Direct Contact with Bulk Sediment

Based on TEC W detect O non-detect
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Appendix F-8. Evaluation of Risks from Zinc to Benthic Macroinvertebrates from Direct Contact with Bulk Sediment

Based on TEC M detect O non-detect
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APPENDIX G
Summary of Risks to Benthic Macroinvertebrates from Pore Water

Ecological Risk Assessment for the Standard Mine Site

G-1  Aluminum

G-2  Arsenic
G-3 Cadmium
G-4  Copper
G-5 Lead

G-6  Manganese
G-7  Silver

G-8 Zinc
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Appendix G-1. Evaluation of Risks from Aluminum to Benthic Invertebrates from Pore Water

Based on Chronic Benchmark
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Appendix G-2. Evaluation of Risks from Arsenic to Benthic Invertebrates from Pore Water

Based on Chronic Benchmark
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Appendix G-3. Evaluation of Risks from Cadmium to Benthic Invertebrates from Pore Water

Based on Chronic Benchmark M detect O non-detect
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Appendix G-4. Evaluation of Risks from Copper to Benthic Invertebrates from Pore Water

Based on Chronic Benchmark M detect O non-detect
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Appendix G-5. Evaluation of Risks from Lead to Benthic Invertebrates from Pore Water

Based on Chronic Benchmark
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Appendix G-6. Evaluation of Risks from Manganese to Benthic Invertebrates from Pore Water

Based on Chronic Benchmark M detect O non-detect
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Appendix G-7. Evaluation of Risks from Silver to Benthic Invertebrates from Pore Water

Based on Chronic Benchmark M detect O non-detect
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Appendix G-8. Evaluation of Risks from Zinc to Benthic Invertebrates from Pore Water

Based on Chronic Benchmark M detect O non-detect
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APPENDIX H
Benthic Community Survey Data

Ecological Risk Assessment for the Standard Mine Site

Table H-1. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Coal Creek in September 2005
Table H-2. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Elk Creek in September 2005
Table H-3. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Coal Creek in July 2006

Table H-4. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Elk Creek in July 2006

Table H-5. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Coal Creek in September 2006
Table H-6. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Elk Creek in September 2006

H_Cover Page.xls



This page intentionally left blank to facilitate double-sided printing.



Table H-1. Benthic Macroinvertebrate Community Metric and Biological Condition Scores
for Locations Along Coal Creek in September 2005

COAL-20 | COAL-00 | COAL-05 | COAL-10 | COAL-15
Calculate Metrics Reference
1) Taxa Richness (Number of Taxa) 40 36 28 38 27
2) Total Density 1102 351 592 787 940
3) EPT Index (number of taxa at station) 50 47 46 39 44
4) Shannon -Weaver Diversity 4.00 3.91 3.90 411 3.34
5) % Ephemeroptera 19 27 6.3 21 49
6) % Tolerant organisms 14 6.6 19 19 12
7) % Contribution Dominant Taxon 32 19 22 23 28
8) % Scrapers 4.5 2.6 2.2 7.4 28
9) % Clingers 76 70 51 61 79
COAL-20 COAL-00 COAL-05 COAL-10 COAL-15
Calculate Biological Condition Score* % Score % Score % Score % Score % Score
1) Taxa Richness (Number of Taxa) 100% 6 90.0% 6 70.0% 4 95% 6 68% 4
2) Total Density 100% 6 31.9% 0 53.7% 2 71% 4 85% 6
3) EPT Index (number of taxa at station) 100% 6 94.4% 6 92.9% 6 79% 2 89% 4
4) Shannon -Weaver Diversity 100% 6 97.8% 6 97.5% 6 103% 6 84% 4
5) % Ephemeroptera 100% 6 141.5% 6 32.3% 2 107.8% 6 254% 6
6) % Tolerant organisms 100% 6 218.2% 6 76.2% 4 74.6% 4 118.0% 6
7) % Contribution Dominant Taxon 32% 2 19% 6 22% 4 23% 4 28% 4
8) % Scrapers 100% 6 58% 6 49% 4 164% 6 631% 6
9) % Clingers 100% 6 91.1% 6 66.6% 6 79.9% 6 104% 6
Biological Condition Score 50 48 38 44 46

ical Condition Score % Compared to Reference 96% 76% 88% 92%

Biological Condition Category Not impaired Slightly impaired Not impaired Not impaired

*Biological Condition Scoring Criterion listed in Figure 4-13.




Table H-2. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations AlongElk Creek in September 2005

SP-00 ELK-00 | ELK-10 | ELK-29 | ELK-30
Calculate Metrics Reference
1) Taxa Richness (Number of Taxa) 41 16 3.0 32 27
2) Total Density 2585 144 36 628 652
3) EPT Index (number of taxa at station) 44 63 0 31 44
4) Shannon -Weaver Diversity 4.7 2.5 0.49 4.0 3.8
5) % Ephemeroptera 15 28 0 4.1 0.0
6) % Tolerant organisms 20 9.0 92 34 35
7) % Contribution Dominant Taxon 12 42 92 27 22
8) % Scrapers 10 24 0 7.8 0.3
9) % Clingers 62 42 2.8 21 16
SP-00 ELK-00 ELK-10 ELK-29 ELK-30

Calculate Biological Condition Score? % Score % Score % Score % Score % Score
1. Taxa Richness (site / reference) 100% 6 39.0% 0 7.3% 0 78% 4 66% 4
2. Total Density (site / reference) 100% 6 5.6% 0 1.4% 0 24% 0 25% 0
3. EPT Index (site / reference) 100% 6 142.4% 6 0.0% 0 71% 2 100% 6
4. Shannon —Weaver Diversity (site / reference) 100% 6 53.3% 2 10.4% 0 85% 4 81% 4
5. % Ephemeroptera (site / reference) 100% 6 184.0% 6 0.0% 0 26.8% 2 177% 6
6. % tolerant organisms (reference / site) 100% 6 45.0% 2 458.5% 6 172.0% 6 177.0% 6
7. % Contribution of Dominant Taxon 12% 6 42% 2 92% 2 27% 4 22% 4
8. % scrapers (site / reference) 100% 6 234% 6 0% 0 75% 6 3% 0
9. % clingers (site / reference) 100% 6 4240.0% 6 280.0% 6 2100.0% 6 110% 6

Biological Condition Scorg 54 30 14 34 36

Biological Condition Score % Compared to Referencq 56%0 26% 63% 67%
Biological Condition Category Slightly impaired Moderately impaired Slightly impaired Slightly impaired

*Biological Condition Scoring Criterion listed in Figure 4-13.




Table H-3. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Coal Creek in July 2006

COAL-20 | COAL-00| COAL-05| COAL-10 | COAL-15
Calculate Metrics Reference
1) Taxa Richness (Number of Taxa) 30 31 27 25 30
2) Total Density 207 570 279 139 401
3) EPT Index (humber of taxa at station) 57 55 59 64 60
4) Shannon -Weaver Diversity 3.7 4.0 3.4 3.8 3.8
5) % Ephemeroptera 57 33 74 50 64
6) % Tolerant organisms 9.0 28 6.0 5.0 8.0
7) % Contribution Dominant Taxon 22 24.2 37 22 21
8) % Scrapers 29 9 26 33 28
9) % Clingers 85 63 50 71 61
COAL-20 COAL-00 COAL-05 COAL-10 COAL-15
Calculate Biological Condition Score* % Score % Score % Score % Score % Score
1) Taxa Richness (Number of Taxa) 100% 6 103.3% 6 90.0% 6 83% 6 100% 6
2) Total Density 100% 6 275.4% 6 134.8% 6 67% 4 194% 6
3) EPT Index (humber of taxa at station) 100% 6 96.8% 6 104.6% 6 113% 6 106% 6
4) Shannon -Weaver Diversity 100% 6 108.7% 6 91.7% 6 104% 6 103% 6
5) % Ephemeroptera 100% 6 58.0% 6 128.4% 6 86.3% 6 111% 6
6) % Tolerant organisms 100% 6 311.1% 6 67% 4 56% 2 88.9% 6
7) % Contribution Dominant Taxon 22% 4 22% 4 22% 4 22% 4 22% 4
8) % Scrapers 100% 6 32% 2 92% 6 116% 6 98% 6
9) % Clingers 100% 6 74.3% 6 58.9% 6 84.3% 6 72% 6
Biological Condition Score 52 48 50 46 52
Biological Condition Score % Compared to Reference 92% 96% 88% 100%
Biological Condition Category Not impaired Not impaired Not impaired Not impaired

*Biological Condition Scoring Criterion listed in Figure 4-13.




Table H-4. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Elk Creek in July 2006

SP-00 SP-01 ELK-00 | ELK-05 | ELK-06 | ELK-08 | ELK-29
Calculate Metrics Reference | Reference
1) Taxa Richness (Number of Taxa) 31 29 23 18 9.0 15 25
2) Total Density 388 828 308 709 81 63 496
3) EPT Index (number of taxa at station) 55 52 52 39 22 27 44
4) Shannon -Weaver Diversity 4.0 4.0 2.0 2.5 2.5 3.2 3.1
5) % Ephemeroptera 46 22 80 56 19 11 44
6) % Tolerant organisms 14 29 1.0 10 48 6 52
7) % Contribution Dominant Taxon 20 19 71 56 40 29 47
8) % Scrapers 31 11 3.6 0 0 0 7.1
9) % Clingers 64 46 17 16 6.2 14 7.9
SP-00 SP-01 ELK-00 ELK-05 ELK-06 ELK-08

Calculate Biological Condition Score* % Score % Score % Score % Score % Score % Score
1. Taxa Richness (site / reference) 100% 6 100% 6 74.2% 4 62.1% 4 31.0% 0 51.7% 2
2. Total Density (site / reference) 100% 6 100% 6 79.4% 4 85.6% 6 9.8% 0 7.6% 0
3. EPT Index (site / reference) 100% 6 100% 6 95.1% 6 75.2% 2 43.0% 0 51.6% 0
4. Shannon —Weaver Diversity (site / reference) 100% 6 100% 6 49.8% 0 62.0% 2 62.6% 2 79.1% 4
5. % Ephemeroptera (site / reference) 100% 6 100% 6 172.2% 6 261.0% 6 85.7% 6 51.4% 6
6. % tolerant organisms (reference / site) 100% 6 100% 6 1400.0% 6 290.0% 6 60.4% 4 483.3% 6
7. % Contribution of Dominant Taxon 20% 4 71% 2 71% 2 56% 2 40% 2 29% 4
8. % scrapers (site / reference) 100% 6 100% 6 12% 0 0% 0 0% 0 0% 0
9. 9% clingers (site / reference) 100% 6 100% 6 26.2% 2 33.6% 2 13.4% 0 31.0% 2

Biological Condition Score 52 50 30 30 14 24

Biological Condition Score % Compared to Reference 58% 60% 28% 48%
Biological Condition Category Slightly impaired Slightly impaired Moderately impaired [Moderately impaired

*Biological Condition Scoring Criterion listed in Figure 4-13.

Reference for ELK-00 is SP-00; the reference for all other ElIk Creek locations is SP-01




Table H-5. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Coal Creek in September 2006

COAL-20 | COAL-00| COAL-05| COAL-10 | COAL-15
Calculate Metrics Reference
1) Taxa Richness (Number of Taxa) 31 22 21 25 25
2) Total Density 687 187 202 248 424
3) EPT Index (humber of taxa at station) 55 59 67 64 68
4) Shannon -Weaver Diversity 3.3 3.2 3.3 3.7 3.3
5) % Ephemeroptera 14 36 40 25 33
6) % Tolerant organisms 4.4 3 12 20 2.8
7) % Contribution Dominant Taxon 34 29 26 17 33
8) % Scrapers 2.0 3.7 1.0 2.0 6.1
9) % Clingers 62 81 44 46 50
COAL-20 COAL-00 COAL-05 COAL-10 COAL-15
Calculate Biological Condition Score* % Score % Score % Score % Score % Score
1) Taxa Richness (Number of Taxa) 100% 6 71.0% 4 67.7% 4 81% 6 81% 6
2) Total Density 100% 6 27.2% 0 29.4% 0 36% 0 62% 4
3) EPT Index (humber of taxa at station) 100% 6 107.6% 6 121.6% 6 117% 6 124% 6
4) Shannon -Weaver Diversity 100% 6 95.4% 6 100.6% 6 112% 6 99% 6
5) % Ephemeroptera 100% 6 255.0% 6 280.5% 6 174.2% 6 231% 6
6) % Tolerant organisms 100% 6 61.8% 4 272% 6 462% 6 64.8% 4
7) % Contribution Dominant Taxon 34% 2 29% 4 26% 4 17% 6 33% 2
8) % Scrapers 100% 6 182% 6 49% 4 99% 6 301% 6
9) % Clingers 100% 6 131.7% 6 71.4% 6 75.1% 6 82% 6
Biological Condition Score 50 42 42 48 46
Biological Condition Score % Compared to Reference 84% 84% 96% 92%
Biological Condition Category Not impaired Not impaired Not impaired Not impaired

*Biological Condition Scoring Criterion listed in Figure 4-13.




Table H-6. Benthic Macroinvertebrate Community Metric and Biological Condition Scores for Locations Along Elk Creek in September 2006

SP-00 SP-01 | ELK-00 | ELK-05 | ELK-06 | ELK-08 | ELK-10 | ELK-29
Calculate Metrics Reference | Reference
1) Taxa Richness (Number of Taxa) 26 22 19 17 6.0 11 4.0 24
2) Total Density 1325 652 177 135 15 54 6.0 379
3) EPT Index (number of taxa at station) 65 64 63 65 50 55 25 58
4) Shannon -Weaver Diversity 2.8 2.8 3.0 3.1 24 2.1 1.8 35
5) % Ephemeroptera 10 13 57 5.9 0 0 0 11
6) % Tolerant organisms 5.3 49 1.7 0.74 0 0 16.7 15.8
7) % Contribution Dominant Taxon 55 52 41 23 27 61 50 18
8) % Scrapers 3.8 34 0.56 0 0 1.9 0 27
9) % Clingers 31 29 63 44 67 9.3 0 25
SP-00 SP-01 ELK-00 ELK-05 ELK-06 ELK-08 ELK-10

Calculate Biological Condition Score* % Score % Score % Score % Score % Score % Score % Score
1. Taxa Richness (site / reference) 100% 6 100% 6 73.1% 4 77.3% 4 27.3% 0 50.0% 2 18.2% 0
2. Total Density (site / reference) 100% 6 100% 6 13.4% 0 20.7% 0 2.3% 0 8.3% 0 0.9% 0
3. EPT Index (site / reference) 100% 6 100% 6 96.6% 6 101.7% 6 78.6% 2 85.7% 4 39.3% 0
4. Shannon —Weaver Diversity (site / reference) 100% 6 100% 6 109.3% 6 113.1% 6 87.9% 6 76.0% 4 64.6% 2
5. % Ephemeroptera (site / reference) 100% 6 100% 6 560.1% 6 46.0% 4 0.0% 0 0.0% 0 0.0% 0
6. % tolerant organisms (reference / site) 100% 6 100% 6 311.7% 6 662.6% 6 100.0% 6 100.0% 6 29.4% 0
7. % Contribution of Dominant Taxon 55% 2 52% 2 40.7% 2 23.0% 4 26.7% 4 61.1% 2 50.0% 2
8. % scrapers (site / reference) 100% 6 100% 6 15.0% 0 0.0% 0 0.0% 0 54.9% 6 0.0% 0
9. % clingers (site / reference) 100% 6 100% 6 202.0% 6 154.1% 6 231.2% 6 32.1% 2 0.0% 0

Biological Condition Score 50 50 36 36 24 26 4

Biological Condition Score % Compared to Reference 72% 72% 48% 52% 8%
Biological Condition Category Slightly impaired Slightly impaired |Moderately impaired| Slightly impaired |Severely impaired

*Biological Condition Scoring Criterion listed in Figure 4-13.

Reference for ELK-00 is SP-00; the reference for all other Elk Creek locations is SP-01




APPENDIX J
Summary of Risks to Plants from Direct Contact with Surface Soil

Ecological Risk Assessment for the Standard Mine Site

J-1  Aluminum

J-2  Antimony
J-3  Arsenic
J-4  Barium
J-5  Cadmium
J-6  Chromium
J-7  Cobalt

J-8  Copper
J9 Lead

J-10  Manganese
J-11  Mercury
J-12  Selenium
J-13  Silver

J-14  Thallium
J-15  Vanadium
J-16  Zinc
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APPENDIX J-1
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Aluminum
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-2

Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
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Non-detects were evaluated at one-half the detection limit.

Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-3
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Arsenic
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Non-detects were evaluated at one-half the detection limit.

Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-4
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Barium
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-5

Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Cadmium
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-6
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-7
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Cobalt
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-8
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-9
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-10

Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Manganese
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX J-11
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Mercury
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Non-detects were evaluated at one-half the detection limit.
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APPENDIX J-12
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Selenium
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APPENDIX J-13
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
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Non-detects were evaluated at one-half the detection limit.
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APPENDIX J-14

Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Thallium
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APPENDIX J-15

Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
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Non-detects were evaluated at one-half the detection limit.
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APPENDIX J-16
Estimated Risks for Plants from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Zinc
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "soil"
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APPENDIX K
Summary of Risks to Soil Organisms from Direct Contact with Surface Soil

Ecological Risk Assessment for the Standard Mine Site

K-1  Arsenic
K-2  Barium
K-3  Chromium
K-4  Copper
K-5 Lead

K-6  Manganese
K-7  Mercury
K-8 Zinc
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APPENDIX K-1
Estimated Risks for Soil Organisms from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "'soil"
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APPENDIX K-2
Estimated Risks for Soil Organisms from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
Barium
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "'soil"
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APPENDIX K-3
Estimated Risks for Soil Organisms from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
Chromium
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "'soil"
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APPENDIX K-4
Estimated Risks for Soil Organisms from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
Copper
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "'soil"
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APPENDIX K-5
Estimated Risks for Soil Organisms from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
Lead
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "'soil"
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APPENDIX K-6
Estimated Risks for Soil Organisms from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine

Manganese
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "'soil"
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APPENDIX K-7
Estimated Risks for Soil Organisms from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
Mercury
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "'soil"
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APPENDIX K-8
Estimated Risks for Soil Organisms from Direct Contact with Surface Soil

Baseline Ecological Risk Assessment for Standard Mine
Zinc
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Non-detects were evaluated at one-half the detection limit.
Samples collected at locations other than Standard Mine are wasterock not "'soil"
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APPENDIX L
Summary of Exposure Factors for Representative Wildlife Species

Ecological Risk Assessment for the Standard Mine Site

L-1  American Robin
L-2  Northern Flicker
L-3  Cliff Swallow
L-4  American Dipper
L-5 Greater-Sage Grouse
L-6  Belted Kingfisher
L-7 Red-Tailed Hawk
L-8  Mule Deer

L-9 RedFox

L-10 Canada Lynx
L-11 Masked Shrew
L-12 Big Brown Bat
L-13 Deer Mouse
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APPENDIX L-1
American Robin
Turdus migratorius

Factor

September to November returning from February to April.

Parameter Symbol Reported Values Reference Values Identified for SLERA
Body Weight BW | 0.077 Mean (kg)- adults - Pennsylvania USEPA, 1993 [Average of reported means:
0.086 Mean (kg)- adult male nonbreeders - New York 0.081
0.084 Mean (kg)- adult female nonbreeders - New York kg ww
0.077 Mean (kg)- adult female breeders -New York
0.081 Mean (kg)- adult male breeders - New York
Food Ingestion Rate IRi0q | 0.89 Mean (g ww/g BW-day) - breeding free-living male & females - California USEPA, 1993 [Mean of reported means:
1.52 Mean (g ww/g BW-day)- free-living adults - Kansas
1.205
kg ww/kg BW/day
Water Ingestion Rate IR yater No measured values available; estimated from avian allometric equation for USEPA, 1993 [Estimated from allometric equation:
water ingestion provided in USEPA (1993). IR (L/day) = [0.059 * BW (kg ww) ®*" 1/ BW (kg)
0.135
L/kg BW/day
Soil Ingestion Rate IRl No measured values available; estimated fraction of soil in the diet is Beyer et al., 1994 |Based on fraction of soil in the diet:
assumed to be equal to that of the American woodcock 0.104 (10.4%). Assumption IR .oii = IR 00 (kg ww/kg BW/day) * soil in diet * CF
(dw/ww)
Assumes 20% dry matter in food (CF = 0.20 kg food dw / kg food ww). 0.025
kg dw/kg BW/day
Dietary Composition DF Western United States: USEPA, 1993
(fraction wet volume) Spring: fruit 17%; invertebrates 83% DFplant = 50%
Summer: fruit 29%; invertebrates 71% DFsurface invertebrate = 25%
Fall: fruit 63%; invertebrates 37% DFsoil invertebrate = 25%
Winter: fruit 70%; invertebrates 30%
Home Range Size HR Foraging home range from nests in summer: USEPA, 1993 [Average of reported means:
0.15 Mean (ha) - adults with nestlings 0.48
0.81 Mean (ha) - adults with fledglings hectares
Seasonal Area Use AUF Migratory in northern portion of range. Leave breeding grounds from USEPA, 1993

References:

USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Research and Development. December 1993. EPA/600/R-93/187a,b
Beyer, W.N, E.E. Conner, S. Gerould. 1994. Estimates of Soil Ingestion by Wildlife. J Wildl Manage 58(2):375-382.

Exposure Factors.xls: American Robin
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Northern Flicker
Colaptes auratus

Parameter Symbol Reported Values Reference Values Identified for SLERA
Body Weight BW Adults weigh between 106g and 1509, with a mean of 140g Jacobs Smelter, USEPA|Average of reported means:
2003 0.140
kg ww
Food Ingestion Rate IRf00d USEPA, 1993 Estimated from allometric equation:
No measured values available; estimated from avian allometric equation for 0.651
food ingestion provided in USEPA (1993). IRtooa (kg dw/day) = [0.0582*BW (kg) "]/ [CF
(dw/ww) * BW (kg)]
0.58
kg ww/kg BW/day
Water Ingestion Rate | IRyger No measured values available; estimated from avian allometric equation for USEPA, 1993 Estimated from allometric equation:
water ingestion provided in USEPA (1993). IR (L/day) = [0.059 * BW (kg ww)®®" ]/ BW (kg ww)
0.113
L/kg BW/day
Soil Ingestion Rate IRt No measured values available; estimated fraction of soil in the diet is assumed|  Beyer et al., 1994 [Based on fraction of soil in the diet:
to be equal to that of the American woodcock 0.104 (10.4%). Assumption IR soii = IR 100q (kg ww/kg BW/day) * soil in diet * CF
(dw/ww)
Assumes 20% dry matter in food (CF = 0.20 kg food dw / kg food ww). 0.012
kg dw/kg BW/day
Dietary Composition DF Jacobs Smelter, USEPA
(fraction wet volume) 2003 DFsurface invertebrate = 100%
Home Range Size HR Reported home range values range from 48 to 101. Jacobs Smelter, USEPA| Average of reported means:
A territory size of 16 ha was reported. 2003 355
hectares
Seasonal Area Use AUF
Factor
References:

USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Research and Development. December 1993. EPA/600/R-93/187a,b
Beyer, W.N, E.E. Conner, S. Gerould. 1994. Estimates of Soil Ingestion by Wildlife. J Wildl Manage 58(2):375-382.
USEPA. 2003. Jacobs Smelter Site Ecological Risk Assessment. Prepared by Lockheed Martin, 2003.
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APPENDIX L-3
Cliff Swallow
Petrochelidon pyrchonota

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Body Weight BW 21.6  Mean (g) - adult males & females, California Sample etal.,, |Average of reported means:
23.9 Mean (g) - adult male during nesting, Nebraska 1997 0.023
24.15 Mean (g) - adult female during nesting, Nebraska kg ww
Food Ingestion Rate 'Rfoas No measured values available; estimated from avian allometric equation for USEPA, 1993 | Estimated from allometric equation: 0651
food ingestion provided in USEPA (1993). IRteoq (kg dw/day) = [0.0582*BW (kg) ™" ]/ [CF (dw/ww) * BW
ki
Assumes 40% dry matter in food (CF = 0.40 kg food dw / kg food ww). (O.%)A],
kg ww/kg BW/day
Water Ingestion Rate IRwater No measured values available; estimated from avian allometric equation for USEPA, 1993 |(Estimated from allometric equation:
water ingestion provided in USEPA (1993). IR (L/day) = [0.059 * BW (kg ww)®%" ]/ BW (kg)
0.20
L/kg BW/day
Soil Ingestion Rate IRgeq No measured values available; estimated fraction of soil in the diet is assumed|  Assumption |[Based on fraction of soil in the diet:
o ; - ] -
Dunowing bhavior n th b of vers o s whit conting nets | SAMPIEetal, | 1Rt = R s (g kg BWIday) * soilin et * O (dwiur)
and intentional ingestion of grit to aid in digestion. 1997 0.0151
Assumes 40% dry matter in food (CF = 0.40 kg food dw / kg food ww). kg dw/kg BW/day
Dietary Composition DF Diet consists entirely of invertebrates, including flying insects, beetles, Sample et al.,
(fraction wet volume) grasshoppers, dragonflies, spiders, etc. 1997 DFaerial invertebrates = 75%
DFsurface invertebrates = 25%
Home Range Size HR Most foraging will occur within a 1.5km to 6km radius around the population | Sample et al., 4418
colony. Average was used to calculate value in hectares. 1997 hectares
Seasonal Area Use Factor AUF Migatory, winters in southern US, Mexico and South America. Samlpég;at al,

References:

Sample, B.E., M.S. Aplin, R.A. Efroymson, G.W. Suter I, C.J.E. Welsh. 1997. Methods and Tools for Estimation of the Exposure of Terrestrial Wildlife to Contaminants.
Oak Ridge National Laboratory. October 1997. ORNL/TM-13391.
USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Research and Development. December 1993. EPA/600/R-93/187a,b
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APPENDIX L-4
American Dipper
Cinclus mexicanus

(ha)

Parameter Symbol Reported Values Reference Values Identified for SLERA
Habitat Found near swift mountain streams. SDOU, 1991
Body Weight BW 0.0546 - 0.061kg Dunning, 1993 [Mean of reported values for adults:
(kg)
0.058
Food Ingestion Rate IR:0q  |Specific values for the American dipper are unavailable. USEPA, 1993 |Estimated from equation:
(kg wet weight/day) Estimated based on following equation:
IRg0q (kg dw/day) = 0.0582*BW (kg ww)**>* 0.009
Water Ingestion Rate IRyaer  |Specific values for the American dipper are unavailable. USEPA, 1993  [Estimated from equation:
(L/day) Estimated based on following equation
IR yater =0.059*BW’ 0.009
Sediment Ingestion IRgeq Specific sediment ingestion values are not available for the American dipper. Assumption A dipper will have a soil intake of 2%.
Rate Sediment ingestion is assumed to be 2% of the diet. lsoi = 0.02
(kg dry weight/day)
IR = IRf004™0.2% 55 Where 0.2 (kg food dry
weight /kg food wet weight) = wet weight to dry
weight conversion factor for food assuming 20%
dry matter in food:
0.00004
Dietary Composition df Diet consists primarily of aquatic insects; also can include worms, and beetles. Terres, 1991
(fraction wet volume) Aquatic invertebrates = df,qinvers = 100%
Home Range Size HR No information available. http://wildspace.ec.g

15
hectares

Seasonal Use

Does not migrate but moves to lower altitudes in fall

Terres, 1991

SDOU. 1991. ?727?

Dunning, J.B. 1993. CRC Handbook of Avian Body Masses. CRC Press, Inc., Boca Raton, Florida.
Terres, J.K. 1980. The Audubon Society Encyclopedia of North American Birds. Wings Books, New York, New York.

http://wildspace.ec.gc.ca
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APPENDIX L-5

Greater-Sage Grouse
Centrocercus urophasianus

4-11 mi® for non-migratory populations

http://extension.usu.edu/files/publication

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Habitat Sagebrush plains, foothills, and mountain valleys Utah Division of Wildlife Resources
http://www.utahcdc.usu.edu/rsgis2/Seard
h/Display.asp?FINm=centurop
Body Weight BW Males-25-30 inches in length and up to 7 pounds - N. America Utah Division of Wildlife Resources
(kg wet weight) Females-average 20 inches and less than 3 pounds - N. America http://www.utahcdc.usu.edu/rsgis2/Seard Average of male and female:
h/Display.asp?FINm=centurop 2.3
Food Ingestion Rate IRfoa | Specific values for the grouse are unavailable. USEPA, 1993 Reported mean value for free-living adults is used:
(kg wet weight/day) Estimated based on following equation:
IRfo0q (kg dw/day) = 0.0582*BW (kg ww)*** 0.100
Water Ingestion Rate IRwaer | Species specific values are not available. USEPA, 1993 Estimated from equation:
(L/day) Estimated based on following equation:
IR pyater =0.059*BW"¢7 1.031
Soil Ingestion Rate IRt Ingestion of soil (L) as percentage of food intake (kg soil dry weight/kg food Assumption IR0t = IR¢004*0.33* 1505 Where 0.33 (kg food dry
(kg dry weight/day) dry weight) is not available. Assumed to be equal to 2%. weight /kg food wet weight) = wet weight to dry
weight conversion factor for food assuming 33%
dry matter in food:
0.0007
Dietary Composition df Sage grouse eat primarily plants and flowers. They eat sagebrush leaves in the| ~Utah Division of Wildlife Resources
(fraction wet volume) winter and clovers, dandelions, grasses, and other plants in the summer. http://www.utahcdc.usu.edu/rsgis2/Seard Fraction plants = Afjans = 1.0
Juveniles occasionally eat seeds and insects in the summer. h/Display.asp?FINm=centurop
Home Range Size HR as much as 500 square miles http://www.blm.gov/education/Learning| Average of range for non-migratory populations

1,942
hectares

Seasonal Use

The Greater-Sage Grouse is a permanent resident of Oregon, Washington,
Idaho, Nevada, Utah, Colorado, Wyoming, Montana, California, North and
South Dakota. The males arrive at "strutting grounds" during March and April
Females arrive here in early April at which point nesting begins.

Utah Division of Wildlife Resources
http://www.utahcdc.usu.edu/rsgis2/Seard
h/Display.asp?FINm=centurop

Exposure Factors.xls: Greater-Sage Grouse
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APPENDIX L-6
Belted Kingfisher

Ceryle alcyon

Factor

December returning from February to April.

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Body Weight BW 0.148 Mean (kg) - adults - Pennsylvania USEPA, 1993 |Average of reported means for females:
0.136 Mean (kg) - adults - Pennsylvania 0.147
0.158 Mean (kg) - adults - Ohio kg ww
Food Ingestion Rate IRfg0d 0.5  Mean (g/g BW/day) - Mean - adults - northcentral lower Michigan USEPA, 1993  |Reported mean for females:
0.50
kg ww/kg BW/day
Water Ingestion Rate IRwater No measured values available; estimated from avian allometric equation for USEPA, 1993 |Estimated from allometric equation:
water ingestion provided in USEPA (1993). IR (L/day) = [0.059 * BW (kg ww)**"]/BW (kg )
0.111
L/kg BW/day
Sediment Ingestion Rate IRgeq No measured values available; estimated fraction of sediment in the diet is Assumption Based on fraction of sediment in the diet:
assumed to be 0.01 (1%) based on professional judgement. o
IRseq = IR 004 (kg ww/day) * soil in diet * CF (dw/ww)
Assumes 27% dry matter in food (CF = 0.27 kg food dw / kg food ww). 0.0014
kg dw/kg BW/day
Dietary Composition DF Michigan/trout streams: USEPA, 1993
(fraction wet volume) Game fish: 43%
Forage fish: 15% DFfish = 100%
Unidentified fish: 1% (assumed for screening level assessment)
Invertebrates: 41%
Home Range Size HR During the spring and early summer the breeding pairs defend both the territory| USEPA, 1993
including both their nest site and their foraging area. By autumn each bird
defends an individual feeding territory only. Breeding territories can be more
than twice as long as the feeding territory. Foraging territory is inversely related
to prey abundance.
0.4 - 2.2 km? (average was used) on.org/pub/doc/BEH 130
hectares
Seasonal Area Use AUF Migratory in northern portion of range. Leave breeding grounds from October to  USEPA, 1993

References:

USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Research and Development. December 1993. EPA/600/R-93/187a,b
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APPENDIX L-7
Red-Tailed Hawk
Buteo jamaicensis

Seasonal Area Use Factor

in Utah) are year-round residents.

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Body Weight BW 1.224 Mean (kg) - adult male - Michigan, Pennsylvania USEPA, 1993 |Average of reported means:
1.026 Mean (kg) - adult female - Michigan, Pennsylvania 1.13
1.154 Mean (kg) - adult male - SW Idaho kg ww
0.957 Mean (kg) - adult female - SW Idaho
1.235 Mean (kg) - adult male - Ohio
1.204 Mean (kg) - adult female - Ohio
Food Ingestion Rate IRfo0q 0.110 Mean (g/g BW-day) - adult female, winter, Michigan/captive outdoors USEPA, 1993 |Average of reported means:
0.100 Mean (g/g BW-day) - adult male, winter, Michigan/captive outdoors 0.099
0.086 Mean (g/g BW-day) - adult male, summer, Michigan/captive outdoors kg ww/day
Water Ingestion Rate IRwater No measured values available; estimated from avian allometric equation for USEPA, 1993 |Estimated from allometric equation:
water ingestion provided in USEPA (1993). IR (L/day) = [0.059 * BW (kg ww)®%"]/BW (kg )
0.057
L/day
Soil Ingestion Rate 'R No measured values available; assumed to be negligible. Sampli;\gf Suter, | Based on professional judgement:
0
kg dw/kg BW/day
Dietary Composition DF Alberta, Canada (farm & woodlands, summer): USEPA, 1993 . L
. . No measured data and cannot estimate concentrations in birds o
(fraction wet volume) small mammals 73.7%, birds 26.6% reptiles, therefore diet assumed to be 100% mammals.
Oregon (pasture & wheat fields, spring):
small mammals 78.5%, birds 8.5%, reptiles 13.1% DFmammal = 100%
California (foothills, summer):
small mammals 94.2%, birds 1.3%, reptiles 4.1%
Home Range Size HR 110 Mean (ha) of reported range - adults, spring, California foothills USEPA, 1993 |Average of reported means:
697 Mean (ha) - adults, winter, Michigan fields/woodlots 859
1770 Mean (ha) - adults, fall, Colorado upland prairie/pinyon-juniper woodlands hectares
AUF Northerly populations are migratory while southerly populations (including thoy ~ USEPA, 1993

References:

USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Research and Development. December 1993. EPA/600/R-93/187a,b
Sample and Suter. 1994. Estimating exposure of terrestial wildlife to contaminants. ES/ER/TM-125. September 1994.
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APPENDIX L-8
Mule Deer
Odocoileus hemionus

Seasonal Area Use Factor

areas in the summer to lower elevations in the winter to avoid deep snow.

1994

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Body Weight BW 110  Mean (kg) of reported range 70-150 for males Sample et al., |Average of reported means for both sexes:
74.04 Mean (kg) Rocky Mountians, males 1997 81
58.99 Mean (kg) Rocky Mountians, females kg ww
Food Ingestion Rate IRfo0d 0.0219 Mean (kg dw/kg BW/day), Colorado, adults across all seasons Sample etal., |Reported value (converted to ww):
Assumes 53% dry matter in food (CF = 0.53 kg food dw / kg food ww). 1997
0.041
kg ww/kg BW/day
Water Ingestion Rate IRwater | 0.0295 Mean (L/kg BW/day) of reported range 24-35, penned deer in winter Sample etal., |Average of reported means:
0.0585 Mean (L/kg BW/day) of reported range 47-70, penned deer in summer 1997 0.044
L/kg BW/day
i i IR Based on assumed fraction of soil in the diet:
Soil Ingestion Rate sol No measured values available; estimated fraction of soil in the diet is 0.006 | L 1994 . : II : T
(0.6%). eyer etal., IR it = IRto0q (kg Www/kg BW/day) * soil in diet * CF
(dw/ww)
Assumes 53% dry matter in food (CF = 0.53 kg food dw / kg food ww). Sample et al., 0.00013
1997 kg dw/kg BW/day
(Df;g:?i%%ﬁn\?;i;ﬁ; DF White-tailed deer are exclusively herbivores with a diverse diet dependant o Samfsl)g;et al, DFolant = 100%
the availability of food. Major foods include buds and twigs of trees and P B °
shrubs, grasses and forbs (summer), masts and fruits (fall).
Home Range Size HR 285.3 Mean (ha) annual home range for mule deer Sample et al., |Reported value:
[similar home ranges reported seen in Utah, but no values presented] 1997 285.3
hectares
AUF Active year round and do not hibernate; often migrate from high mountainous Sample & Suter,

References:

Sample, B.E., M.S. Aplin, R.A. Efroymson, G.W. Suter I, C.J.E. Welsh. 1997. Methods and Tools for Estimation of the Exposure of Terrestrial Wildlife to Contaminants.
Oak Ridge National Laboratory. October 1997. ORNL/TM-13391.
Beyer, W.N, E.E. Conner, S. Gerould. 1994. Estimates of Soil Ingestion by Wildlife. J Wildl Manage 58(2):375-382.
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APPENDIX L-9
Red Fox
Vulpes vulpes

Seasonal Area Use Factor

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Body Weight BW 5.25 Mean (kg) - adult males in spring - lllinois USEPA, 1993  |Average of reported means:
4.13 Mean (kg) - adult females in spring - lllinois 453
4.82 Mean (kg) - adult males in fall - lowa kg ww
3.92 Mean (kg) - adult females in fall - lowa
Food Ingestion Rate IRfo0q 0.069 Mean (g wwi/g-day) - nonbreeding captive adults, North Dakota USEPA, 1993 |Reported value:
0.069
kg ww/kg BW/day
Water Ingestion Rate IRater No measured values available; estimated from mammalian allometric equatioy USEPA, 1993  |Estimated from allometric equation:
for water ingestion provided in USEPA (1993). IR(L/day) = [0.099 * BW (kg ww)®*°]/ BW (kg)
0.085
L//kg BW/day
Soil Ingestion Rate 'Reoi No measured values available; estimated fraction of soil in the diet is 0.028 Beyer etal,, 1994 |Based on fraction of soil in the diet:
(2.8%). IR gl = IR 604 (kg ww/kg BW/day) * soil in diet * CF (dw/ww)
Assumes 27% dry matter in food (CF = 0.27 kg food dw / kg food ww). 0.0005
kg dw/kg BW/day
Dietary Composition DF Nebraska, winter: USEPA, 1993 |No measured data and cannot estimate concentrations in birds,
(fraction wet volume) mammals 77.4%, birds 19.6%, other 3.0% therefore mammal concentrations are used to estimate bird
Ilinois, farm/woods (ranges across all seasons) concentrations.
mammals 37.1% - 92.2%, birds 0.2% - 43.2%, plants 4.6% - 31.1%
Missouri (ranges across all seasons) DFmammal = 75%
mammals 18.3% - 69.4%, birds 11.6% - 45.0%, plants 2.1% - 6.9% DFplant = 25%
Maryland, fall & winter:
mammals 81.4%, birds 4.8%, plants 7.0%, other 6.8%
Home Range Size HR 1611 Mean (ha) -adult both sexes - British Columbia USEPA, 1993 |Average of reported values:
1967 Mean (ha) - adult male - British Columbia 1,038
1137 Mean (ha) - adult female - British Columbia hectares
699 Mean (ha) - adult female - spring - Minnesota
717 Mean (ha) - adult male - Wisconsin
96 Mean (ha) - adult female - Wisconsin
AUF No information available.

References:

USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Research and Development. December 1993. EPA/600/R-93/187a,b
Beyer, W.N, E.E. Conner, S. Gerould. 1994. Estimates of Soil Ingestion by Wildlife. J Wildl Manage 58(2):375-382.
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APPENDIX L-10
Canada Lynx
Lynx canadensis

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Body Weight BW Adult body weight range reported as 11-40 Ibs. NWEF, 2006 Average of reported means:
Adult body weight range reported as 15-35 Ibs. WDNR, 2006 11.35
Adult body weight range reported as 20-30 Ibs. CDNR, 2006 kg ww
Assumes a typical adult body weight of 25 Ibs, or 11.35 kg.
Food Ingestion Rate IRfg0d An adult will hunt 1 rabbit every other night (assumes a rabbit weight of 3.5 WDNR, 2006 |Reported value:
Ibs, or 1.589 kg). Approximately 150-200 rabbits per year. 0.070
kg ww/kg BW/day
Water Ingestion Rate IRater No measured values available; estimated from mammalian allometric equatioy USEPA, 1993  |Estimated from allometric equation:
for water ingestion provided in USEPA (1993). IR(L/day) = [0.099 * BW (kg ww)®*° ]/ BW (kg)
0.078
L//kg BW/day
Soil Ingestion Rate 'Reoi No measured values available; assumed estimated fraction of soil in the diet i Beyeretal., 1994 |Based on fraction of soil in the diet:
similar to red fox (2.8%). IR st = IR 004 (kg ww/kg BW/day) * soil in diet * CF (dw/ww)
Assumes 27% dry matter in food (CF = 0.27 kg food dw / kg food ww). 0.00053
kg dw/kg BW/day
Dietary Composition DF Primarily snowshoe hare, may also include ground-dwelling birds (grouse), WDNR, 2006
(fraction wet volume) squirrels, meadow voles, beavers, muskrats, carrion, and even deer, caribou, CDNR, 2006 DFmammal = 100%
and moose. CDOW, 2006

100% small mammals

Home Range

11 to 300 square kilometers (average was used)

http://animaldiversit]

15,550
hectares

References:

Beyer, W.N, E.E. Conner, S. Gerould. 1994. Estimates of Soil Ingestion by Wildlife. J Wildl Manage 58(2):375-382.
National Wildlife Federation (NWF). 2006. http://www.nwf.org/wildlife/canadalynx/

Wisconsin Department of Natural Resources (WDNR). 2006. http://www.dnr.state.wi.us/org/land/er/factsheets/mammals/Lynx.htm
Colorado Department of Natural Resources (CDNR). 2006. http://wildlife.state.co.us/WildlifeSpecies/SpeciesOfConcern/Mammals/Lynx/
Colorado Division of Wildlife (CDOW), Natural Diversity Information Source (NDIS). 2006. http://ndis.nrel.colostate.edu/wildlifespx.asp?SpCode=051036
http://animaldiversity.ummz.umich.edu/site/accounts/information/Lynx_canadensis.html
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APPENDIX L-11
Masked Shrew
Sorex cinereus

Seasonal Area Use Factor

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Body Weight BW 5.1 Mean (g) of reported range 2.4-7.8 g Whitaker, 1980 Average of reported means:
4.0 Mean (g) of reported range 3-59 Jones et al., 1985 0.0049
5.5 Mean (g) of reported range 4-7 g Burt & Grossenheider, kg ww
1976
Food Ingestion Rate IRfo0d . . . . USEPA, 1993 Estimated from allometric equation (converted to ww):
No measured values available; estimated from mammalian (rodent) allometri 0564
equation for food ingestion provided in USEPA (1993). IR(kg ww/day) = [0.621*BW (g) """ ]/ [CF (dw/ww) * BW
(kg) * 1000 (g/kg)]
Assumes 32% dry matter in food (CF = 0.32 kg food dw / kg food ww). 0.97
kg ww/kg BW/day
Water Ingestion Rate IRater No measured values available; estimated from mammalian allometric USEPA, 1993 Estimated from allometric equation:
equation for water ingestion provided in USEPA (1993). IR(L/day) = [0.099 * BW (kg ww)®*°]/ BW (kg)
0.17
L/kg BW/day
Soil Ingestion Rate IRsoi No measured values available; estimated fraction of soil in the diet is assumefl Talmage & Walton, Based on assumed fraction of soil in the d'e_t o
to be equal to that of the short-tailed shrew 0.13 (13%). 1993 IR soit = IRtood (k9 WW/Z? B;W/(;ay) * soil in diet > CF
W/Ww.
Assumes 32% dry matter in food (CF = 0.32 kg food dw / kg food ww). 0.040
kg dw/kg BW/day
3;22;%5\2:”\?;?22; DF The masked shrew is primarily feeds on insects with beetles, flies, and ants Zeveloff, 1988 DFsurface invertebrates = 100%
comprising most of their diet. Diet consists of butterflies, moths, beetle larvag,
slugs, snails, and spiders; seldom eat worms or vegetable matter.
Home Range Size HR 0.39 Mean (ha) - Manitoba bog, males & females, short-tailed shrew USEPA, 1993 Reported value:
0.39
hectares
AUF No information available.

References:

Burt, W.H. and R.P. Grossenheider. 1976. Mammals (Peterson Field Guides) 3rd Edition. Houghton Mifflin Company, Boston, Massachusetts.

Jones et al., 1985

Talmage, S. and B. Walton. 1993. Food chain transfer and potential renal toxicity to small mammals at a contaminated terrestrial field site. Ecotoxicology. 2: 243-256.
USEPA. 1993. Wildlife Exposure Factors Handbook. Office of Research and Development. December 1993. EPA/600/R-93/187a,b
Whitaker, J.O 1980. The Audobon Society Field Guide to North American Mammals. Published by Alfred A. Knopf, Inc. Chanticleer Press, Inc., New York.
Zeveloff, S.I. 1988. Mammals of the Intermountain West. University of Utah Press, Salt Lake City, Utah.
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APPENDIX L-12
Big Brown Bat
Eptesicus fuscus

Parameter Symbol Reported Values Reference Values ldentified for SLERA
Body Weight BW 22 Mean (g) of reported range (14-309) Animal Diversity website | Average of reported means:
14 Mean (g) of reported range (11-179) Peterson, 1976 0.018
Females 5% larger than males Collett and Zeveloff, 1988 kg ww
Food Ingestion Rate IRfo0d No measured values available: estimated from mammalian (rodent) allometri USEPA, 1993 Estimated from allometric equation (converted to ww):
equation for food ingestion provided in USEPA (1993). IR(g wwiday) = [0.621*BW (g ww)****]/ [CF (dw/ww)* BW
(kg) * 1000 (g/ka)]
Assumes 40% dry matter in food (CF = 0.40 kg food dw / kg food ww). 0.44
kg ww/kg BW/day
Water Ingestion Rate IR water No measured values available; estimated from mammalian allometric USEPA, 1993 Estimated from allometric equation:
equation for water ingestion provided in USEPA (1993). IR(L/day) = [0.099 * BW (kg ww)®*] / BW (kg)
0.15
L/kg BW/day
Soil Ingestion Rate IRl . o . . Sample and Suter, 1994 |Based on professional judgement:
No measured values available; as aerial insectivore assumed to be negligible,|
0
kg dw/kg BW/day
Dietary Composition DF Mostly flying insects, beetles, and infrequently moths Collett and Zeveloff, 1988
(fraction wet volume) DFaerial invertebrates = 100%
Home Range Size HR Estimated home range of 111 km? (43 mi?) Beer 1955 11,100
hectares
AUF Some migrate, some hibernate in Utah mines and caves. Collett and Zeveloff, 1988

Seasonal Area Use Factor

Do not feed in winter, but depend on fat reserves for energy.

References:

Animal Diversity website: http://animaldiversity.ummz.umich.edu/accounts/eptesicus/e._fuscus$narrative.html#physical_characteristics
Collett and Zeveloff, Mammals of the Intermountain West, 1988

Peterson Field Guides - Mammals 1976??

Beer, J. R. 1955. Survival and movements of banded big brown bats. J. Mammal. 36:242-248.
Sample and Suter. 1994. Estimating exposure of terrestial wildlife to contaminants. ES/ER/TM-125. September 1994.
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APPENDIX L-13
Deer Mouse
Peromyscus maniculatus

Parameter Symbol Reported Values Reference Values Identified for SLERA
Body Weight BW 0.0220 Mean (kg) - adult males - North America USEPA, 1993  |Average of reported means:
0.0200 Mean (kg) - adult females - North America 0.021
0.0157 Mean (kg) - adult males, austerus spp. kg ww
0.0148 Mean (kg) - adult females, austerus spp.
0.0223 Mean (kg) - adult males, blandus spp.
0.0211 Mean (kg) - adult females, blandus spp.
0.0196 Mean (kg) - both sexes - New Hampshire
0.0203 Mean (kg) - adult females, nonbreeding, borealus spp.
0.0315 Mean (kg) - adult females, gestation, borealus spp.
0.0245 Mean (kg) - adult females, lactation, borealus spp.
Food Ingestion Rate IRf504 0.19 Mean (g/g BW-day) - adult females - Canada USEPA, 1993  |Average of reported means:
0.18 Mean (g/g BW-day) - adult females - Canada
0.45 Mean (g/g BW-day) - lactating females - Canada 0.268
0.38 Mean (g/g BW-day) - lactating females - Canada kg ww/kg BW/day
0.19 Mean (g/g BW-day) - nonbreeding females - Virginia lab
0.22 Mean (g/g BW-day) - nonbreeding males - Virginia lab
Water Ingestion Rate IR water No measured values available; estimated from mammalian allometric equation for USEPA, 1993  [Estimated from allometric equation:
water ingestion provided in USEPA (1993). IR(L/day) = [0.099 * BW (kg ww) **°7/BW (kg)
0.15
L/kg BW/day
Soil Ingestion Rate Rsoi No measured values available; estimated fraction of soil in the diet is assumed to Beyer etal., 1994 |Based on assumed fraction of soil in thidmtf S
be equal to that of the white-footed mouse 0.012 (1.2%). IR<oit = IR 100q (kg kg BW/day) * soil in diet * CF
(dw/ww)
Assumes 55% dry matter in food (CF = 0.55 kg food dw / kg food ww). 0.0018
kg dw/kg BW/day
Dietary Compositior DF Colorado, short grass prairie: USEPA, 1993  [Approximate average across all seasons:
(fraction wet volume) Spring - plants/seeds 35.0%, invertebrates 58.6% DFplant = 50%
Summer - plants/seeds 39.9%, invertebrates 45.2% DFsuface invertebrates = 50%
Fall - plants/seeds 66.0%, invertebrates 21.7%
Winter - plants/seeds 77.1%, invertebrates 9.5%
Home Range Size HR The home range of female deer mice encompass both their foraging areas and their USEPA, 1993 | Average of reported means:
nests. Male home ranges are larger and overlap those of the females.
0.039 Mean (ha) - adult males, summer, Utah subalpine meadow 0.077
0.027 Mean (ha) - adult females, summer, Utah subalpine meadow hectares
0.100 Mean (ha) - adult males, Oregon ponderosa pines
0.075 Mean (ha) - adult females, Oregon ponderosa pines
0.128 Mean (ha) - adult males, Idaho desert
0.094 Mean (ha) - adult females, Idaho desert
AUF Torpor reported in winter in northern parts of range. USEPA, 1993

Seasonal Area Use Factot
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APPENDIX M
Summary of Estimated Risks From Ingestion of Contaminated Media for All Receptors

Ecological Risk Assessment for the Standard Mine Site

M-1  American Robin
M-2  Northern Flicker
M-3  CIiff Swallow
M-4  American Dipper
M-5  Greater-Sage Grouse
M-6  Belted Kingfisher
M-7  Red-tailed Hawk
M-8  Mule Deer

M-9  Red Fox

M-10 Canada Lynx
M-11 Masked Shrew
M-12 Big Brown Bat
M-13 Deer Mouse
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APPENDIX M-1
Estimated Risks to the American Robin from Ingestion of Contaminated Media

RECEPTOR:|American Robin |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Surface Soil Earthworm Small Plants Benthics Fish Toal HQ =3,
Water Mammals HQs
Aluminum <1 1.7 <1 NC 1.2 NC NC 3
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 1.4 <1 NC <1 NC NC 2
Barium <1 <1 <1 NC <1 NC NC 0.3
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 <1 4.2 NC 1.2 NC NC 6
Chromium <1 <1 1.1 NC <1 NC NC 2
Cobalt <1 <1 <1 NC <1 NC NC 0.05
Onsite Copper <1 4.6 11 NC 2.8 NC NC 8
Lead <1 110 60 NC 15 NC NC 200
Manganese <1 <1 <1 NC 4.2 NC NC 5
Mercury <1 <1 1.2 NC <1 NC NC 2
Nickel <1 <1 23 NC 1.1 NC NC 4
Selenium <1 1.3 24 NC <1 NC NC 4
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 1 <1 NC <1 NC NC 1
Zinc <1 3.5 6.2 NC 7.6 NC NC 20
Aluminum <1 1.3 <1 NC 4.7 NC NC 6
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC <1 NC NC 0.2
Barium <1 <1 <1 NC <1 NC NC 0.3
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 <1 <1 NC <1 NC NC 0.2
Chromium <1 <1 <1 NC <1 NC NC 1
Cobalt <1 <1 <1 NC <1 NC NC 0.03
Background Copper <1 <1 <1 NC 2.1 NC NC 3
Lead <1 <1 <1 NC <1 NC NC 2
Manganese <1 <1 <1 NC 14 NC NC 2
Mercury <1 <1 1.2 NC <1 NC NC 2
Nickel <1 <1 <1 NC <1 NC NC 2
Selenium <1 <1 <1 NC <1 NC NC 0.9
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 <1 <1 NC <1 NC NC 0.9
Zinc <1 <1 1.9 NC 1.9 NC NC 4

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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APPENDIX M-1
Estimated Risks to the American Robin from Ingestion of Contaminated Media

RECEPTOR:|American Robin |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Surface Soil Earthworm Small Plants Benthics Fish Toal HQ =3,

Water Mammals HQs

Aluminum NC NC NC NC NC NC NC NC

Antimony NC NC NC NC NC NC NC NC

Arsenic <1 <1 <1 NC <1 NC NC 0.2

Barium <1 <1 <1 NC <1 NC NC 0.2

Beryllium NC NC NC NC NC NC NC NC

Cadmium NC NC NC NC NC NC NC NC

Chromium <1 <1 <1 NC <1 NC NC 0.9

Cobalt NC NC NC NC NC NC NC NC

Onsite Copper <1 <1 <1 NC <1 NC NC 0.4
Lead NC NC NC NC NC NC NC NC

Manganese <1 <1 <1 NC <1 NC NC 0.5

Mercury <1 <1 <1 NC <1 NC NC 0.3

Nickel <1 <1 <1 NC <1 NC NC 0.09

Selenium <1 <1 <1 NC <1 NC NC 1
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1l <1l <1 NC <1l NC NC 2

Aluminum NC NC NC NC NC NC NC NC

Antimony NC NC NC NC NC NC NC NC

Arsenic <1 <1 <1 NC <1 NC NC 0.02

Barium <1 <1 <1 NC <1 NC NC 0.1

Beryllium NC NC NC NC NC NC NC NC

Cadmium NC NC NC NC NC NC NC NC

Chromium <1 <1 <1 NC <1 NC NC 0.6

Cobalt NC NC NC NC NC NC NC NC

Background Copper <1 <1 <1 NC <1 NC NC 0.1
Lead NC NC NC NC NC NC NC NC

Manganese <1 <1 <1 NC <1 NC NC 0.2

Mercury <1 <1 <1 NC <1 NC NC 0.3

Nickel <1 <1 <1 NC <1 NC NC 0.04

Selenium <1 <1 <1 NC <1 NC NC 0.2

Thallium NC NC NC NC NC NC NC NC

Vanadium NC NC NC NC NC NC NC NC

Zinc <1 <1 <1 NC <1 NC NC 0.4

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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Estimated Risks to the Northern Flicker from Ingestion of Contaminated Media

APPENDIX M-2

RECEPTOR: [Northern Flicker |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Surface Soil Earthworm Small Plants Benthics Fish Toal HQ =3,
Water Mammals HQs
Aluminum <1 <1 <1 NC NC NC NC 1
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC NC NC NC 0.9
Barium <1 <1 <1 NC NC NC NC 0.1
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 <1 3.8 NC NC NC NC 4
Chromium <1 <1 <1 NC NC NC NC 1
Cobalt <1 <1 <1 NC NC NC NC 0.03
Onsite Copper <1 2.1 <1 NC NC NC NC 3
Lead <1 48 54 NC NC NC NC 100
Manganese <1 <1 <1 NC NC NC NC 0.5
Mercury <1 <1 1 NC NC NC NC 1
Nickel <1 <1 2.1 NC NC NC NC 2
Selenium <1 <1 21 NC NC NC NC 3
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 <1 <1 NC NC NC NC 0.6
Zinc <1 1.6 5.6 NC NC NC NC 7
Aluminum <1 <1 <1 NC NC NC NC 0.8
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC NC NC NC 0.07
Barium <1 <1 <1 NC NC NC NC 0.1
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 <1 <1 NC NC NC NC 0.1
Chromium <1 <1 <1 NC NC NC NC 0.2
Cobalt <1 <1 <1 NC NC NC NC 0.02
Background Copper <1 <1 <1 NC NC NC NC 04
Lead <1 <1 <1 NC NC NC NC 0.8
Manganese <1 <1 <1 NC NC NC NC 0.2
Mercury <1 <1 11 NC NC NC NC 1
Nickel <1 <1 <1 NC NC NC NC 0.8
Selenium <1 <1 <1 NC NC NC NC 0.2
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 <1 <1 NC NC NC NC 0.5
Zinc <1 <1 1.8 NC NC NC NC 2

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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APPENDIX M-2
Estimated Risks to the Northern Flicker from Ingestion of Contaminated Media

RECEPTOR: [Northern Flicker |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Surface Soil Earthworm Small Plants Benthics Fish Toal HQ =3,

Water Mammals HQs

Aluminum NC NC NC NC NC NC NC NC

Antimony NC NC NC NC NC NC NC NC

Arsenic <1 <1 <1 NC NC NC NC 0.09

Barium <1 <1 <1 NC NC NC NC 0.06

Beryllium NC NC NC NC NC NC NC NC

Cadmium NC NC NC NC NC NC NC NC

Chromium <1 <1 <1 NC NC NC NC 0.5

Cobalt NC NC NC NC NC NC NC NC

Onsite Copper <1 <1 <1 NC NC NC NC 0.1
Lead NC NC NC NC NC NC NC NC

Manganese <1 <1 <1 NC NC NC NC 0.05

Mercury <1 <1 <1 NC NC NC NC 0.2

Nickel <1 <1 <1 NC NC NC NC 0.05

Selenium <1 <1 <1 NC NC NC NC 0.7

Thallium NC NC NC NC NC NC NC NC

Vanadium NC NC NC NC NC NC NC NC

Zinc <1 <1 <1l NC NC NC NC 0.7

Aluminum NC NC NC NC NC NC NC NC

Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC NC NC NC 0.007

Barium <1 <1 <1 NC NC NC NC 0.05

Beryllium NC NC NC NC NC NC NC NC

Cadmium NC NC NC NC NC NC NC NC

Chromium <1 <1 <1 NC NC NC NC 0.1

Cobalt NC NC NC NC NC NC NC NC

Background Copper <1 <1 <1 NC NC NC NC 0.02
Lead NC NC NC NC NC NC NC NC

Manganese <1 <1 <1 NC NC NC NC 0.02

Mercury <1 <1 <1 NC NC NC NC 0.2

Nickel <1 <1 <1 NC NC NC NC 0.02

Selenium <1 <1 <1 NC NC NC NC 0.06

Thallium NC NC NC NC NC NC NC NC

Vanadium NC NC NC NC NC NC NC NC

Zinc <1 <1 <1 NC NC NC NC 0.2

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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APPENDIX M-3
Estimated Risks to the Cliff Swallow from Ingestion of Contaminated Media

RECEPTOR:[CIiff Swallow |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 <1 <1 NC NC NC NC 0.01
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC NC NC NC 0.008
Barium <1 <1 <1 NC NC NC NC 0.001
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 <1 <1 NC NC NC NC 0.03
Chromium <1 <1 <1 NC NC NC NC 0.008
Cobalt <1 <1 <1 NC NC NC NC 0.0002
Onsite Copper <1 <1 <1 NC NC NC NC 0.03
Lead <1 <1 <1 NC NC NC NC 0.9
Manganese <1 <1 <1 NC NC NC NC 0.005
Mercury <1 <1 <1 NC NC NC NC 0.008
Nickel <1 <1 <1 NC NC NC NC 0.02
Selenium <1 <1 <1 NC NC NC NC 0.02
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 <1 <1 NC NC NC NC 0.006
Zinc <1 <1 <1 NC NC NC NC 0.06
Aluminum <1 <1 <1 NC NC NC NC 0.008
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC NC NC NC 0.0006
Barium <1 <1 <1 NC NC NC NC 0.001
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 <1 <1 NC NC NC NC 0.001
Chromium <1 <1 <1 NC NC NC NC 0.002
Cobalt <1 <1 <1 NC NC NC NC 0.0002
Background Copper <1 <1 <1 NC NC NC NC 0.003
Lead <1 <1 <1 NC NC NC NC 0.006
Manganese <1 <1 <1 NC NC NC NC 0.002
Mercury <1 <1 <1 NC NC NC NC 0.008
Nickel <1 <1 <1 NC NC NC NC 0.006
Selenium <1 <1 <1 NC NC NC NC 0.002
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 <1 <1 NC NC NC NC 0.004
Zinc <1 <1 <1 NC NC NC NC 0.01

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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APPENDIX M-3
Estimated Risks to the Cliff Swallow from Ingestion of Contaminated Media

RECEPTOR:[CIiff Swallow |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC NC NC NC 0.0009
Barium <1 <1 <1 NC NC NC NC 0.0005
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 <1 NC NC NC NC 0.004
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 <1 <1 NC NC NC NC 0.001
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 <1 NC NC NC NC 0.0005
Mercury <1 <1 <1 NC NC NC NC 0.002
Nickel <1 <1 <1 NC NC NC NC 0.0004
Selenium <1 <1 <1 NC NC NC NC 0.005
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 <1 <1 NC NC NC NC 0.006
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC NC NC NC 0.00007
Barium <1 <1 <1 NC NC NC NC 0.0005
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 <1 NC NC NC NC 0.0008
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 <1 <1 NC NC NC NC 0.0001
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 <1 NC NC NC NC 0.0002
Mercury <1 <1 <1 NC NC NC NC 0.002
Nickel <1 <1 <1 NC NC NC NC 0.0001
Selenium <1 <1 <1 NC NC NC NC 0.0005
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 <1 <1 NC NC NC NC 0.001

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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Estimated Risks to the American Dipper from Ingestion of Contaminated Media

APPENDIX M-4

RECEPTOR:|American Dipper |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 NC NC NC NC <1 NC 0.1
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC <1l NC 0.09
Barium <1 NC NC NC NC <1l NC 0.004
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 NC NC NC NC <1 NC 0.2
Chromium <1 NC NC NC NC <1 NC 0.01
Cobalt <1 NC NC NC NC <1 NC 0.002
Onsite Copper <1 NC NC NC NC <1 NC 0.6
Lead <1 NC NC NC NC <1 NC 0.9
Manganese <1 NC NC NC NC <1 NC 0.2
Mercury <1 NC NC NC NC <1 NC 0.006
Nickel <1 NC NC NC NC <1 NC 0.02
Selenium <1 NC NC NC NC <1 NC 0.2
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 NC NC NC NC <1 NC 0.03
Zinc <1l NC NC NC NC 1.9 NC 2
Aluminum <1 NC NC NC NC <1 NC 0.06
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC <1 NC 0.1
Barium <1 NC NC NC NC <1 NC 0.009
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 NC NC NC NC <1 NC 0.02
Chromium <1 NC NC NC NC <1 NC 0.01
Cobalt <1 NC NC NC NC <1 NC 0.002
Background Copper <1 NC NC NC NC <1 NC 0.08
Lead <1 NC NC NC NC <1 NC 0.03
Manganese <1 NC NC NC NC <1 NC 0.2
Mercury <1 NC NC NC NC <1 NC 0.007
Nickel <1 NC NC NC NC <1 NC 0.01
Selenium <1 NC NC NC NC <1 NC 0.08
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 NC NC NC NC <1 NC 0.07
Zinc <1 NC NC NC NC <1 NC 0.2

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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APPENDIX M-4
Estimated Risks to the American Dipper from Ingestion of Contaminated Media

RECEPTOR:|American Dipper |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC <1 NC 0.009
Barium <1 NC NC NC NC <1 NC 0.002
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 NC NC NC NC <1 NC 0.006
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 NC NC NC NC <1 NC 0.03
Lead NC NC NC NC NC NC NC NC
Manganese <1 NC NC NC NC <1 NC 0.02
Mercury <1 NC NC NC NC <1 NC 0.001
Nickel <1 NC NC NC NC <1 NC 0.0005
Selenium <1 NC NC NC NC <1 NC 0.06
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 NC NC NC NC <1l NC 0.2
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC <1 NC 0.01
Barium <1 NC NC NC NC <1 NC 0.005
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 NC NC NC NC <1 NC 0.007
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 NC NC NC NC <1 NC 0.004
Lead NC NC NC NC NC NC NC NC
Manganese <1 NC NC NC NC <1 NC 0.02
Mercury <1 NC NC NC NC <1 NC 0.002
Nickel <1 NC NC NC NC <1 NC 0.0004
Selenium <1 NC NC NC NC <1 NC 0.02
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 NC NC NC NC <1 NC 0.02

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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Estimated Risks to the Greater-Sage Grouse from Ingestion of Contaminated Media

APPENDIX M-5

RECEPTOR:|Greater-Sage Grouse |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? a2
Aluminum <1 <1 NC NC <1 NC NC 0.004
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC NC <1 NC NC 0.001
Barium <1 <1 NC NC <1 NC NC 0.0005
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 <1 NC NC <1 NC NC 0.005
Chromium <1 <1 NC NC <1 NC NC 0.002
Cobalt <1 <1 NC NC <1 NC NC 0.00008
Onsite Copper <1 <1 NC NC <1 NC NC 0.01
Lead <1 <1 NC NC <1 NC NC 0.1
Manganese <1 <1 NC NC <1 NC NC 0.01
Mercury <1 <1 NC NC <1 NC NC 0.0009
Nickel <1 <1 NC NC <1 NC NC 0.003
Selenium <1 <1 NC NC <1 NC NC 0.003
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 <1 NC NC <1 NC NC 0.002
Zinc <1 <1 NC NC <1 NC NC 0.05
Aluminum <1 <1 NC NC <1 NC NC 0.01
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC NC <1 NC NC 0.0004
Barium <1 <1 NC NC <1 NC NC 0.0004
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 <1 NC NC <1 NC NC 0.0003
Chromium <1 <1 NC NC <1 NC NC 0.002
Cobalt <1 <1 NC NC <1 NC NC 0.00007
Background Copper <1 <1 NC NC <1 NC NC 0.006
Lead <1 <1 NC NC <1 NC NC 0.002
Manganese <1 <1 NC NC <1 NC NC 0.004
Mercury <1 <1 NC NC <1 NC NC 0.001
Nickel <1 <1 NC NC <1 NC NC 0.003
Selenium <1 <1 NC NC <1 NC NC 0.002
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 <1 NC NC <1 NC NC 0.002
Zinc <1 <1 NC NC <1 NC NC 0.006

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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Estimated Risks to the Greater-Sage Grouse from Ingestion of Contaminated Media

APPENDIX M-5

RECEPTOR:|Greater-Sage Grouse |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC NC <1 NC NC 0.0001
Barium <1 <1 NC NC <1 NC NC 0.0002
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 NC NC <1 NC NC 0.0009
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 <1 NC NC <1 NC NC 0.0006
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 NC NC <1 NC NC 0.001
Mercury <1 <1 NC NC <1 NC NC 0.0002
Nickel <1 <1 NC NC <1 NC NC 0.00008
Selenium <1 <1 NC NC <1 NC NC 0.0008
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 <1 NC NC <1 NC NC 0.005
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC NC <1 NC NC 0.00004
Barium <1 <1 NC NC <1 NC NC 0.0002
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 NC NC <1 NC NC 0.001
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 <1 NC NC <1 NC NC 0.0003
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 NC NC <1 NC NC 0.0004
Mercury <1 <1 NC NC <1 NC NC 0.0002
Nickel <1 <1 NC NC <1 NC NC 0.00007
Selenium <1 <1 NC NC <1 NC NC 0.0005
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 <1 NC NC <1 NC NC 0.0006

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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Estimated Risks to the Belted Kingfisher from Ingestion of Contaminated Media

APPENDIX M-6

RECEPTOR: |Belted Kingfisher
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 NC NC NC NC NC <1 0.01
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC NC <1 0.05
Barium <1 NC NC NC NC NC <1 0.0007
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 NC NC NC NC NC <1l 0.07
Chromium <1 NC NC NC NC NC <1l 0.05
Cobalt <1 NC NC NC NC NC <1 0.0005
Onsite Copper <1 NC NC NC NC NC <1 0.2
Lead <1 NC NC NC NC NC <1 0.05
Manganese <1 NC NC NC NC NC <1 0.008
Mercury <1 NC NC NC NC NC <1 0.4
Nickel <1 NC NC NC NC NC <1 0.04
Selenium <1 NC NC NC NC NC <1 0.6
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 NC NC NC NC NC <1 0.01
Zinc <1 NC NC NC NC NC <1l 0.6
Aluminum <1 NC NC NC NC NC <1 0.01
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC NC <1 0.006
Barium <1 NC NC NC NC NC <1 0.0005
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 NC NC NC NC NC <1 0.07
Chromium <1 NC NC NC NC NC <1 0.07
Cobalt <1 NC NC NC NC NC <1 0.0005
Background Copper <1 NC NC NC NC NC <1 0.1
Lead <1 NC NC NC NC NC <1 0.0003
Manganese <1 NC NC NC NC NC <1 0.006
Mercury <1 NC NC NC NC NC <1 0.5
Nickel <1 NC NC NC NC NC <1 0.07
Selenium <1 NC NC NC NC NC <1 0.3
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 NC NC NC NC NC <1 0.01
Zinc <1 NC NC NC NC NC <1 0.3

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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Estimated Risks to the Belted Kingfisher from Ingestion of Contaminated Media

APPENDIX M-6

RECEPTOR: |Belted Kingfisher
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? a2
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC NC <1 0.005
Barium <1 NC NC NC NC NC <1 0.0003
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 NC NC NC NC NC <1 0.03
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 NC NC NC NC NC <1 0.008
Lead NC NC NC NC NC NC NC NC
Manganese <1 NC NC NC NC NC <1 0.0008
Mercury <1 NC NC NC NC NC <1 0.09
Nickel <1 NC NC NC NC NC <1 0.001
Selenium <1 NC NC NC NC NC <1 0.1
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
zinc <1 NC NC NC NC NC <1 0.06
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC NC <1 0.0006
Barium <1 NC NC NC NC NC <1 0.0003
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 NC NC NC NC NC <1 0.04
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 NC NC NC NC NC <1 0.006
Lead NC NC NC NC NC NC NC NC
Manganese <1 NC NC NC NC NC <1 0.0006
Mercury <1 NC NC NC NC NC <1 0.1
Nickel <1 NC NC NC NC NC <1 0.002
Selenium <1 NC NC NC NC NC <1 0.08
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 NC NC NC NC NC <1 0.03

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007

Page 1 of 1




Estimated Risks to the Red-tailed Hawk from Ingestion of Contaminated Media

APPENDIX M-7

RECEPTOR: |Red-tailed Hawk |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 NC NC <1 NC NC NC 0.005
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC <1 NC NC NC 0.0005
Barium <1 NC NC <1 NC NC NC 0.0004
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 NC NC <1 NC NC NC 0.02
Chromium <1 NC NC <1 NC NC NC 0.0006
Cobalt <1 NC NC <1 NC NC NC 0.00004
Onsite Copper <1 NC NC <1 NC NC NC 0.02
Lead <1 NC NC <1 NC NC NC 0.09
Manganese <1 NC NC <1 NC NC NC 0.03
Mercury <1 NC NC <1 NC NC NC 0.0001
Nickel <1 NC NC <1 NC NC NC 0.002
Selenium <1 NC NC <1 NC NC NC 0.009
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 NC NC <1 NC NC NC 0.0008
Zinc <1 NC NC <1 NC NC NC 0.01
Aluminum <1 NC NC <1 NC NC NC 0.005
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC <1 NC NC NC 0.0005
Barium <1 NC NC <1 NC NC NC 0.0004
Beryllium NC NC NC NC NC NC NC NC
Cadmium <1 NC NC <1 NC NC NC 0.02
Chromium <1 NC NC <1 NC NC NC 0.0006
Cobalt <1 NC NC <1 NC NC NC 0.00004
Background Copper <1 NC NC <1 NC NC NC 0.02
Lead <1 NC NC <1 NC NC NC 0.09
Manganese <1 NC NC <1 NC NC NC 0.03
Mercury <1 NC NC <1 NC NC NC 0.0001
Nickel <1 NC NC <1 NC NC NC 0.002
Selenium <1 NC NC <1 NC NC NC 0.009
Thallium NC NC NC NC NC NC NC NC
Vanadium <1 NC NC <1 NC NC NC 0.0008
Zinc <1 NC NC <1 NC NC NC 0.01

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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Estimated Risks to the Red-tailed Hawk from Ingestion of Contaminated Media

APPENDIX M-7

RECEPTOR: |Red-tailed Hawk |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC <1 NC NC NC 0.00005
Barium <1 NC NC <1 NC NC NC 0.0002
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 NC NC <1 NC NC NC 0.0003
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 NC NC <1 NC NC NC 0.001
Lead NC NC NC NC NC NC NC NC
Manganese <1 NC NC <1 NC NC NC 0.003
Mercury <1 NC NC <1 NC NC NC 0.00003
Nickel <1 NC NC <1 NC NC NC 0.00004
Selenium <1 NC NC <1 NC NC NC 0.002
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 NC NC <1 NC NC NC 0.001
Aluminum NC NC NC NC NC NC NC NC
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC <1 NC NC NC 0.00005
Barium <1 NC NC <1 NC NC NC 0.0002
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 NC NC <1 NC NC NC 0.0003
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 NC NC <1 NC NC NC 0.001
Lead NC NC NC NC NC NC NC NC
Manganese <1 NC NC <1 NC NC NC 0.003
Mercury <1 NC NC <1 NC NC NC 0.00003
Nickel <1 NC NC <1 NC NC NC 0.00004
Selenium <1 NC NC <1 NC NC NC 0.002
Thallium NC NC NC NC NC NC NC NC
Vanadium NC NC NC NC NC NC NC NC
Zinc <1 NC NC <1 NC NC NC 0.001

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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APPENDIX M-8
Estimated Risks to the Mule Deer from Ingestion of Contaminated Media

RECEPTOR: [Mule Deer |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Surface Soil Earthworm Small Plants Benthics Fish Toal HQ =3,
Water Mammals HQs
Aluminum <1 <1 NC NC <1 NC NC 0.6
Antimony <1 <1 NC NC <1 NC NC 0.02
Arsenic <1 <1 NC NC <1 NC NC 0.004
Barium <1 <1 NC NC <1 NC NC 0.0004
Beryllium <1 <1 NC NC <1 NC NC 0.001
Cadmium <1 <1 NC NC <1 NC NC 0.02
Chromium <1 <1 NC NC <1 NC NC 0.005
Cobalt <1 <1 NC NC <1 NC NC 0.00005
Onsite Copper <1 <1 NC NC <1 NC NC 0.02
Lead <1 <1 NC NC <1 NC NC 0.07
Manganese <1 <1 NC NC <1 NC NC 0.2
Mercury <1 <1 NC NC <1 NC NC 0.0004
Nickel <1 <1 NC NC <1 NC NC 0.09
Selenium <1 <1 NC NC <1 NC NC 0.03
Thallium <1 <1 NC NC <1 NC NC 0.001
Vanadium <1 <1 NC NC <1 NC NC 0.0001
Zinc <1 <1l NC NC <1l NC NC 0.1
Aluminum <1 <1 NC NC 2.2 NC NC 2
Antimony <1 <1 NC NC <1 NC NC 0.02
Arsenic <1 <1 NC NC <1 NC NC 0.002
Barium <1 <1 NC NC <1 NC NC 0.0004
Beryllium <1 <1 NC NC <1 NC NC 0.0009
Cadmium <1 <1 NC NC <1 NC NC 0.001
Chromium <1 <1 NC NC <1 NC NC 0.007
Cobalt <1 <1 NC NC <1 NC NC 0.00004
Background Copper <1 <1 NC NC <1 NC NC 0.01
Lead <1 <1 NC NC <1 NC NC 0.002
Manganese <1 <1 NC NC <1 NC NC 0.07
Mercury <1 <1 NC NC <1 NC NC 0.0004
Nickel <1 <1 NC NC <1 NC NC 0.08
Selenium <1 <1 NC NC <1 NC NC 0.02
Thallium <1 <1 NC NC <1 NC NC 0.001
Vanadium <1 <1 NC NC <1 NC NC 0.00008
Zinc <1 <1 NC NC <1 NC NC 0.03

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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APPENDIX M-8
Estimated Risks to the Mule Deer from Ingestion of Contaminated Media

RECEPTOR: [Mule Deer |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? a2
Aluminum <1 <1 NC NC <1 NC NC 0.06
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC NC <1 NC NC 0.0009
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 NC NC <1 NC NC 0.001
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 <1 NC NC <1 NC NC 0.00009
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 NC NC <1 NC NC 0.02
Mercury <1 <1 NC NC <1 NC NC 0.00002
Nickel <1 <1 NC NC <1 NC NC 0.0004
Selenium <1 <1 NC NC <1 NC NC 0.001
Thallium <1 <1 NC NC <1 NC NC 0.0004
Vanadium <1 <1 NC NC <1 NC NC 0.0002
Zinc <1 <1 NC NC <1 NC NC 0.003
Aluminum <1 <1 NC NC <1 NC NC 0.2
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC NC <1 NC NC 0.0004
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 NC NC <1 NC NC 0.001
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 <1 NC NC <1 NC NC 0.00006
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 NC NC <1 NC NC 0.006
Mercury <1 <1 NC NC <1 NC NC 0.00003
Nickel <1 <1 NC NC <1 NC NC 0.0003
Selenium <1 <1 NC NC <1 NC NC 0.001
Thallium <1 <1 NC NC <1 NC NC 0.0003
Vanadium <1 <1 NC NC <1 NC NC 0.0002
Zinc <1 <1 NC NC <1 NC NC 0.0006

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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Estimated Risks to the Red Fox from Ingestion of Contaminated Media

APPENDIX M-9

RECEPTOR: [Red Fox |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Surface Soil Earthworm Small Plants Benthics Fish Toal HQ =3,
Water Mammals HQs
Aluminum <1 <1 NC <1 <1 NC NC 0.3
Antimony <1 <1 NC <1 <1 NC NC 0.05
Arsenic <1 <1 NC <1 <1 NC NC 0.003
Barium <1 <1 NC <1 <1 NC NC 0.0002
Beryllium <1 <1 NC <1 <1 NC NC 0.001
Cadmium <1 <1 NC <1 <1 NC NC 0.02
Chromium <1 <1 NC <1 <1 NC NC 0.0009
Cobalt <1 <1 NC <1 <1 NC NC 0.00005
Onsite Copper <1 <1 NC <1 <1 NC NC 0.01
Lead <1 <1 NC <1 <1 NC NC 0.04
Manganese <1 <1 NC <1 <1 NC NC 0.1
Mercury <1 <1 NC <1 <1 NC NC 0.00006
Nickel <1 <1 NC <1 <1 NC NC 0.02
Selenium <1 <1 NC <1 <1 NC NC 0.03
Thallium <1 <1 NC <1 <1 NC NC 0.0003
Vanadium <1 <1 NC <1 <1 NC NC 0.0001
Zinc <1l <1 NC <1 <1 NC NC 0.03
Aluminum <1 <1 NC <1 <1 NC NC 0.4
Antimony <1 <1 NC <1 <1 NC NC 0.04
Arsenic <1 <1 NC <1 <1 NC NC 0.0008
Barium <1 <1 NC <1 <1 NC NC 0.0002
Beryllium <1 <1 NC <1 <1 NC NC 0.001
Cadmium <1 <1 NC <1 <1 NC NC 0.02
Chromium <1 <1 NC <1 <1 NC NC 0.001
Cobalt <1 <1 NC <1 <1 NC NC 0.00004
Background Copper <1 <1 NC <1 <1 NC NC 0.01
Lead <1 <1 NC <1 <1 NC NC 0.01
Manganese <1 <1 NC <1 <1 NC NC 0.08
Mercury <1 <1 NC <1 <1 NC NC 0.00006
Nickel <1 <1 NC <1 <1 NC NC 0.02
Selenium <1 <1 NC <1 <1 NC NC 0.02
Thallium <1 <1 NC <1 <1 NC NC 0.0002
Vanadium <1 <1 NC <1 <1 NC NC 0.00008
Zinc <1 <1 NC <1 <1 NC NC 0.01

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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Estimated Risks to the Red Fox from Ingestion of Contaminated Media

APPENDIX M-9

RECEPTOR: [Red Fox |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 <1 NC <1 <1 NC NC 0.03
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC <1 <1 NC NC 0.0006
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 NC <1 <1 NC NC 0.0002
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 <1 NC <1 <1 NC NC 0.00006
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 NC <1 <1 NC NC 0.009
Mercury <1 <1 NC <1 <1 NC NC 0.000004
Nickel <1 <1 NC <1 <1 NC NC 0.00008
Selenium <1 <1 NC <1 <1 NC NC 0.001
Thallium <1 <1 NC <1 <1 NC NC 0.00009
Vanadium <1 <1 NC <1 <1 NC NC 0.0002
Zinc <1 <1 NC <1 <1 NC NC 0.0008
Aluminum <1 <1 NC <1 <1 NC NC 0.04
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC <1 <1 NC NC 0.0002
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 NC <1 <1 NC NC 0.0002
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 <1 NC <1 <1 NC NC 0.00005
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 NC <1 <1 NC NC 0.007
Mercury <1 <1 NC <1 <1 NC NC 0.000004
Nickel <1 <1 NC <1 <1 NC NC 0.00007
Selenium <1 <1 NC <1 <1 NC NC 0.0009
Thallium <1 <1 NC <1 <1 NC NC 0.00008
Vanadium <1 <1 NC <1 <1 NC NC 0.0002
Zinc <1 <1 NC <1 <1 NC NC 0.0003

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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APPENDIX M-10
Estimated Risks to the Canada Lynx from Ingestion of Contaminated Media

RECEPTOR:[Canada Lynx |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 <1 NC <1 NC NC NC 0.02
Antimony <1 <1 NC <1 NC NC NC 0.004
Arsenic <1 <1 NC <1 NC NC NC 0.0002
Barium <1 <1 NC <1 NC NC NC 0.00001
Beryllium <1 <1 NC <1 NC NC NC 0.0001
Cadmium <1 <1 NC <1 NC NC NC 0.002
Chromium <1 <1 NC <1 NC NC NC 0.00003
Cobalt <1 <1 NC <1 NC NC NC 0.000003
Onsite Copper <1 <1 NC <1 NC NC NC 0.001
Lead <1 <1 NC <1 NC NC NC 0.003
Manganese <1 <1 NC <1 NC NC NC 0.007
Mercury <1 <1 NC <1 NC NC NC 0.000001
Nickel <1 <1 NC <1 NC NC NC 0.0008
Selenium <1 <1 NC <1 NC NC NC 0.002
Thallium <1 <1 NC <1 NC NC NC 0.00001
Vanadium <1 <1 NC <1 NC NC NC 0.000007
Zinc <1 <1 NC <1 NC NC NC 0.002
Aluminum <1 <1 NC <1 NC NC NC 0.01
Antimony <1 <1 NC <1 NC NC NC 0.004
Arsenic <1 <1 NC <1 NC NC NC 0.00005
Barium <1 <1 NC <1 NC NC NC 0.000009
Beryllium <1 <1 NC <1 NC NC NC 0.0001
Cadmium <1 <1 NC <1 NC NC NC 0.002
Chromium <1 <1 NC <1 NC NC NC 0.00003
Cobalt <1 <1 NC <1 NC NC NC 0.000003
Background Copper <1 <1 NC <1 NC NC NC 0.0008
Lead <1 <1 NC <1 NC NC NC 0.001
Manganese <1 <1 NC <1 NC NC NC 0.007
Mercury <1 <1 NC <1 NC NC NC 0.000001
Nickel <1 <1 NC <1 NC NC NC 0.0007
Selenium <1 <1 NC <1 NC NC NC 0.002
Thallium <1 <1 NC <1 NC NC NC 0.00001
Vanadium <1 <1 NC <1 NC NC NC 0.000006
Zinc <1 <1 NC <1 NC NC NC 0.0008

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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APPENDIX M-10
Estimated Risks to the Canada Lynx from Ingestion of Contaminated Media

RECEPTOR:[Canada Lynx |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 <1 NC <1 NC NC NC 0.002
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC <1 NC NC NC 0.00004
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 NC <1 NC NC NC 0.000005
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 <1 NC <1 NC NC NC 0.000004
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 NC <1 NC NC NC 0.0006
Mercury <1 <1 NC <1 NC NC NC 0.00000008
Nickel <1 <1 NC <1 NC NC NC 0.000003
Selenium <1 <1 NC <1 NC NC NC 0.00008
Thallium <1 <1 NC <1 NC NC NC 0.000004
Vanadium <1 <1 NC <1 NC NC NC 0.00001
Zinc <1 <1 NC <1 NC NC NC 0.00004
Aluminum <1 <1 NC <1 NC NC NC 0.001
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 NC <1 NC NC NC 0.00001
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 NC <1 NC NC NC 0.000005
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 <1 NC <1 NC NC NC 0.000003
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 NC <1 NC NC NC 0.0006
Mercury <1 <1 NC <1 NC NC NC 0.00000008
Nickel <1 <1 NC <1 NC NC NC 0.000003
Selenium <1 <1 NC <1 NC NC NC 0.00007
Thallium <1 <1 NC <1 NC NC NC 0.000003
Vanadium <1 <1 NC <1 NC NC NC 0.00001
Zinc <1 <1 NC <1 NC NC NC 0.00002

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report

5/7/2007
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APPENDIX M-11
Estimated Risks to the Masked Shrew from Ingestion of Contaminated Media

RECEPTOR:|Masked Shrew |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish Tota:_:—(g(;) =L
Aluminum <1 160 26 NC NC NC NC 200
Antimony <1 3.2 12 NC NC NC NC 20
Arsenic <1 4.8 1.1 NC NC NC NC 6
Barium <1 <1 <1 NC NC NC NC 0.1
Beryllium <1 <1 <1 NC NC NC NC 0.1
Cadmium <1 <1 13 NC NC NC NC 10
Chromium <1 <1 2 NC NC NC NC 2
Cobalt <1 <1 <1 NC NC NC NC 0.07
Onsite Copper <1 6.3 1.5 NC NC NC NC 8
Lead <1 60 34 NC NC NC NC 90
Manganese <1 8.5 1.2 NC NC NC NC 10
Mercury <1 <1 <1 NC NC NC NC 0.3
Nickel <1 2.1 39 NC NC NC NC 40
Selenium <1 10 18 NC NC NC NC 30
Thallium <1 <1 <1 NC NC NC NC 0.3
Vanadium <1 <1 <1 NC NC NC NC 0.2
Zinc <1 10 18 NC NC NC NC 30
Aluminum <1 120 20 NC NC NC NC 100
Antimony <1 <1 <1 NC NC NC NC 1
Arsenic <1 <1 <1 NC NC NC NC 0.4
Barium <1 <1 <1 NC NC NC NC 0.1
Beryllium <1 <1 <1 NC NC NC NC 0.09
Cadmium <1 <1 <1 NC NC NC NC 0.5
Chromium <1 <1 <1 NC NC NC NC 0.4
Cobalt <1 <1 <1 NC NC NC NC 0.05
Background Copper <1 <1 <1 NC NC NC NC 0.7
Lead <1 <1 <1 NC NC NC NC 0.6
Manganese <1 25 <1 NC NC NC NC 3
Mercury <1 <1 <1 NC NC NC NC 0.3
Nickel <1 <1 14 NC NC NC NC 20
Selenium <1 <1 1.7 NC NC NC NC 2
Thallium <1 <1 <1 NC NC NC NC 0.1
Vanadium <1 <1 <1 NC NC NC NC 0.1
Zinc <1 <1 5.6 NC NC NC NC 6

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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APPENDIX M-11
Estimated Risks to the Masked Shrew from Ingestion of Contaminated Media

RECEPTOR:|Masked Shrew |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L

Aluminum <1 16 2.6 NC NC NC NC 20

Antimony NC NC NC NC NC NC NC NC

Arsenic <1 1.1 <1 NC NC NC NC 1

Barium NC NC NC NC NC NC NC NC

Beryllium NC NC NC NC NC NC NC NC

Cadmium NC NC NC NC NC NC NC NC

Chromium <1 <1 <1 NC NC NC NC 0.4

Cobalt NC NC NC NC NC NC NC NC

Onsite Copper <1 <1 <1 NC NC NC NC 0.03
Lead NC NC NC NC NC NC NC NC

Manganese <1 <1 <1 NC NC NC NC 0.8

Mercury <1 <1 <1 NC NC NC NC 0.02

Nickel <1 <1 <1 NC NC NC NC 0.2

Selenium <1 <1 <1 NC NC NC NC 1

Thallium <1 <1 <1 NC NC NC NC 0.1

Vanadium <1 <1 <1 NC NC NC NC 0.3

Zinc <1 <1l <1l NC NC NC NC 0.7

Aluminum <1 12 2 NC NC NC NC 10

Antimony NC NC NC NC NC NC NC NC

Arsenic <1 <1 <1 NC NC NC NC 0.09

Barium NC NC NC NC NC NC NC NC

Beryllium NC NC NC NC NC NC NC NC

Cadmium NC NC NC NC NC NC NC NC

Chromium <1 <1 <1 NC NC NC NC 0.08

Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 <1 <1 NC NC NC NC 0.003
Lead NC NC NC NC NC NC NC NC

Manganese <1 <1 <1 NC NC NC NC 0.3

Mercury <1 <1 <1 NC NC NC NC 0.02

Nickel <1 <1 <1 NC NC NC NC 0.06

Selenium <1 <1 <1 NC NC NC NC 0.09

Thallium <1 <1 <1 NC NC NC NC 0.04

Vanadium <1 <1 <1 NC NC NC NC 0.2

Zinc <1 <1 <1 NC NC NC NC 0.1

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.

Wildlife Risk CalcsV3.xls: HQ Report
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APPENDIX M-12
Estimated Risks to the Big Brown Bat from Ingestion of Contaminated Media

RECEPTOR:|Big Brown Bat |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 NC NC NC NC 1 NC 1
Antimony <1 NC NC NC NC <1 NC 0.006
Arsenic <1 NC NC NC NC <1 NC 0.03
Barium <1 NC NC NC NC <1 NC 0.0002
Beryllium <1 NC NC NC NC <1 NC 0.0006
Cadmium <1 NC NC NC NC <1 NC 0.06
Chromium <1 NC NC NC NC <1 NC 0.002
Cobalt <1 NC NC NC NC <1 NC 0.0004
Onsite Copper <1 NC NC NC NC <1 NC 0.07
Lead <1 NC NC NC NC <1 NC 0.04
Manganese <1 NC NC NC NC <1 NC 0.1
Mercury <1 NC NC NC NC <1 NC 0.0001
Nickel <1 NC NC NC NC <1 NC 0.03
Selenium <1 NC NC NC NC <1 NC 0.2
Thallium <1 NC NC NC NC <1 NC 0.0003
Vanadium <1 NC NC NC NC <1 NC 0.0004
Zinc <1l NC NC NC NC <1 NC 0.5
Aluminum <1 NC NC NC NC <1 NC 0.5
Antimony <1 NC NC NC NC <1 NC 0.02
Arsenic <1 NC NC NC NC <1 NC 0.03
Barium <1 NC NC NC NC <1 NC 0.0005
Beryllium <1 NC NC NC NC <1 NC 0.002
Cadmium <1 NC NC NC NC <1 NC 0.007
Chromium <1 NC NC NC NC <1 NC 0.002
Cobalt <1 NC NC NC NC <1 NC 0.0003
Background Copper <1 NC NC NC NC <1 NC 0.01
Lead <1 NC NC NC NC <1 NC 0.002
Manganese <1 NC NC NC NC <1 NC 0.1
Mercury <1 NC NC NC NC <1 NC 0.0002
Nickel <1 NC NC NC NC <1 NC 0.02
Selenium <1 NC NC NC NC <1 NC 0.05
Thallium <1 NC NC NC NC <1 NC 0.0009
Vanadium <1 NC NC NC NC <1 NC 0.0009
Zinc <1 NC NC NC NC <1 NC 0.06

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.
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APPENDIX M-12
Estimated Risks to the Big Brown Bat from Ingestion of Contaminated Media

RECEPTOR:|Big Brown Bat |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Svlilr;?;e Soil Earthworm Mirr:?r:llls Plants Benthics Fish TOta:_i%? =L
Aluminum <1 NC NC NC NC <1 NC 0.1
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC <1l NC 0.006
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 NC NC NC NC <1 NC 0.0003
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 NC NC NC NC <1 NC 0.0003
Lead NC NC NC NC NC NC NC NC
Manganese <1 NC NC NC NC <1 NC 0.01
Mercury <1 NC NC NC NC <1 NC 0.000008
Nickel <1 NC NC NC NC <1 NC 0.0001
Selenium <1 NC NC NC NC <1 NC 0.007
Thallium <1 NC NC NC NC <1 NC 0.0001
Vanadium <1 NC NC NC NC <1 NC 0.0007
Zinc <1 NC NC NC NC <1l NC 0.01
Aluminum <1 NC NC NC NC <1 NC 0.05
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 NC NC NC NC <1 NC 0.007
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 NC NC NC NC <1 NC 0.0004
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 NC NC NC NC <1 NC 0.00004
Lead NC NC NC NC NC NC NC NC
Manganese <1 NC NC NC NC <1 NC 0.01
Mercury <1 NC NC NC NC <1 NC 0.00001
Nickel <1 NC NC NC NC <1 NC 0.00009
Selenium <1 NC NC NC NC <1 NC 0.002
Thallium <1 NC NC NC NC <1 NC 0.0003
Vanadium <1 NC NC NC NC <1 NC 0.002
Zinc <1 NC NC NC NC <1 NC 0.001

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.
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APPENDIX M-13
Estimated Risks to the Deer Mouse from Ingestion of Contaminated Media

RECEPTOR: |Deer Mouse |
TRV: NOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Surface Soil Earthworm Small Plants Benthics Fish Toal HQ =3,
Water Mammals HQs
Aluminum <1 6.8 3.6 NC 15 NC NC 30
Antimony <1 <1 1.7 NC <1 NC NC 2
Arsenic <1 <1 <1 NC <1 NC NC 0.4
Barium <1 <1 <1 NC <1 NC NC 0.02
Beryllium <1 <1 <1 NC <1 NC NC 0.03
Cadmium <1 <1 1.8 NC <1 NC NC 2
Chromium <1 <1 <1 NC <1 NC NC 0.4
Cobalt <1 <1 <1 NC <1 NC NC 0.006
Onsite Copper <1 <1 <1 NC <1 NC NC 1
Lead <1 2.6 4.6 NC 1.2 NC NC 8
Manganese <1 <1 <1 NC 5.3 NC NC 6
Mercury <1 <1 <1 NC <1 NC NC 0.05
Nickel <1 <1 5.4 NC 25 NC NC 8
Selenium <1 <1 2.4 NC <1 NC NC 4
Thallium <1 <1 <1 NC <1 NC NC 0.07
Vanadium <1 <1 <1 NC <1 NC NC 0.01
Zinc <1 <1 2.5 NC 3 NC NC 6
Aluminum <1 5.3 2.8 NC 60 NC NC 70
Antimony <1 <1 <1 NC <1 NC NC 0.7
Arsenic <1 <1 <1 NC <1 NC NC 0.08
Barium <1 <1 <1 NC <1 NC NC 0.02
Beryllium <1 <1 <1 NC <1 NC NC 0.03
Cadmium <1 <1 <1 NC <1 NC NC 0.1
Chromium <1 <1 <1 NC <1 NC NC 0.3
Cobalt <1 <1 <1 NC <1 NC NC 0.005
Background Copper <1 <1 <1 NC <1 NC NC 0.5
Lead <1 <1 <1 NC <1 NC NC 0.1
Manganese <1 <1 <1 NC 1.8 NC NC 2
Mercury <1 <1 <1 NC <1 NC NC 0.05
Nickel <1 <1 2 NC 2.1 NC NC 4
Selenium <1 <1 <1 NC <1 NC NC 0.9
Thallium <1 <1 <1 NC <1 NC NC 0.04
Vanadium <1 <1 <1 NC <1 NC NC 0.008
Zinc <1 <1l <1l NC <1l NC NC 2

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.
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APPENDIX M-13
Estimated Risks to the Deer Mouse from Ingestion of Contaminated Media

RECEPTOR: |Deer Mouse |
TRV: LOAEL |
Summary of Exposure Pathway HQs and Total HQs Based on NOAEL TRVs
Location Analyte Surface Soil Earthworm Small Plants Benthics Fish Toal HQ =3,
Water Mammals HQs
Aluminum <1 <1 <1 NC 1.5 NC NC 3
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC <1 NC NC 0.09
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 <1 NC <1 NC NC 0.08
Cobalt NC NC NC NC NC NC NC NC
Onsite Copper <1 <1 <1 NC <1 NC NC 0.004
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 <1 NC <1 NC NC 0.5
Mercury <1 <1 <1 NC <1 NC NC 0.003
Nickel <1 <1 <1 NC <1 NC NC 0.03
Selenium <1 <1 <1 NC <1 NC NC 0.1
Thallium <1 <1 <1 NC <1 NC NC 0.02
Vanadium <1 <1 <1 NC <1 NC NC 0.02
Zinc <1l <1 <1l NC <1l NC NC 0.1
Aluminum <1 <1 <1 NC 6 NC NC 7
Antimony NC NC NC NC NC NC NC NC
Arsenic <1 <1 <1 NC <1 NC NC 0.02
Barium NC NC NC NC NC NC NC NC
Beryllium NC NC NC NC NC NC NC NC
Cadmium NC NC NC NC NC NC NC NC
Chromium <1 <1 <1 NC <1 NC NC 0.05
Cobalt NC NC NC NC NC NC NC NC
Background Copper <1 <1 <1 NC <1 NC NC 0.002
Lead NC NC NC NC NC NC NC NC
Manganese <1 <1 <1 NC <1 NC NC 0.2
Mercury <1 <1 <1 NC <1 NC NC 0.003
Nickel <1 <1 <1 NC <1 NC NC 0.02
Selenium <1 <1 <1 NC <1 NC NC 0.04
Thallium <1 <1 <1 NC <1 NC NC 0.01
Vanadium <1 <1 <1 NC <1 NC NC 0.02
Zinc <1 <1 <1 NC <1 NC NC 0.04

Onsite = vicinity of Standard Mine
Background = Coal Creek immediately upstream of Elk Creek, Copley Lake, Splains Gulch, and Wildcat Creek.
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