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SCREENING LEVEL EVALUATION OF THE
DUST INHALATION EXPOSURE PATHWAY

This appendix presents a screening level evaluation of the inhalation of particulates in air
exposure pathway identified in the conceptual site model to determine if this pathway requires
further evaluation the risk assessment.

Basic Approach

The screening level approach is to quantify the dose of metals inhaled from particulates in air
relative to the dose of metals ingested from soil.

The basic equation recommended by EPA (1989) for evaluation of inhalation exposure is:

DI,, = C,-BR,"EF-ED/(BW-AT)

where:
DI, = Daily intake from air (mg/kg-d)
C, = Concentration of substance in air (mg/m?®)
BR, = Breathing rate of air (m*/day)
EF = Exposure frequency (days/yr)
ED = Exposure duration (yrs)
BW = Body weight (kg)
AT = Averaging time (days)
and
C, = PEF-C;
where:
Cot = Concentration of substance in soil (mg/kg)
PEF = Particulate Emission Factor characterizing soil to air transfer (kg/m®)

The basic equation recommended by EPA (1989) for evaluation of soil ingestion is given by:
Dl,; = C,IR,EF-ED/(BW-AT)
where:

Dl = Daily intake from soil (mg/kg-d)
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C, = Concentration of substance in soil (mg/kg)
IR, = Ingestion rate for soil (kg/day)

EF = Exposure frequency (days/yr)

ED = Exposure duration (yrs)

BW = Body weight (kg)

AT = Averaging time (days)

Based on the above equations, the relative magnitude of the inhaled dose of a COPC from air can
be compared to the ingested dose from soil as follows:

Ratio (inhalation / ingestion) = PEF - BR, / IR

Values for these parameters for each of the receptors identified in the conceptual model are
summarized in Table B-1.

Results

Table B-1 summarizes the ratio of the mass of soil inhaled to that ingested for each of the
receptors identified in the conceptual model. As seen, the inhaled dose of soil from wind erosion
is very small (<<1%) compared to the ingested dose, so the wind erosion pathway is not
considered significant at this site.

In contrast, the inhaled dose of airborne soil particles in association with human disturbance
activities (e.g., ATV riding) may not be insignificant (>1%) compared to the ingested dose.

Thus, the inhalation of particulates exposure pathway from human disturbances is evaluated
quantitatively for a recreational visitor (ATV rider).

References
EPA. 1989. Risk Assessment Guidance for Superfund. Volume I: Human Health Evaluation

Manual Part A. Interim Final. Office of Solid Waste and Emergency Response (OSWER),
Washington, DC. OSWER Directive 9285.701A.
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TABLE B-1. PATHWAY SCREENING
INHALATION OF PARTICULATES RELATIVE TO SOIL INGESTION

[Basic Equation: DI;,/Dlg,; = PEF - BRy/IR, |

Input Parameters Ratio
Disturbance R
Force eceptor PEF BRy IRs . ) DI/ Dlgoi
3 3 Dlalr/DlsmI
(kg/m”) | (m°/day) | (kg/day) (%)
. . Recreational Visitor (ATV Rider) 5.9E-09 3.6 1E-04 2E-04 0.02%
Wind erosion . - .
Recreational Visitor (Hiker, adult) 5.9E-09 6.0 5E-05 7E-04 0.07%
Z'E.Tﬁ; Recreational Visitor (ATV Rider) 1.18E-06 3.6 1E-04 4E-02 4.25%

Note: RME exposure parameters are used in the calculations

PEF = Particulate Emission Factor (see Appendix E for derivation)
BRy = Breathing rate

IR = Soil Ingestion Rate

DI = Daily Intake (mg/kg-day)

CALCs vl.xls: inhal
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APPENDIX C

DERIVATION OF SITE-SPECIFIC RBC VALUES FOR USE IN
SELECTION OF CHEMICALS OF POTENTIAL CONCERN
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APPENDIX C1

DERIVATION OF RISK-BASED CONCENTRATIONS FOR

1.0 METHOD

NON-LEAD CHEMICALS

A risk-based concentration (RBC) is the concentration level of a chemical in an environmental
medium that correspond to a specified level of health risk for a specified level of human
exposure. The method for computing an RBC for non-lead chemicals is to reverse the basic risk
equation and solve for the concentration that corresponds to the specified risk. For non-cancer

effects, the risk equation and the RBC equation are as follows:

HQ = C - HIFxc - RBA / RfD
RBCxc = THQ / (HIFxc - RBA / RfD)

For cancer, the equations are:

Risk = C - HIF¢ - RBA - SF
RBCc = TR / (HIF¢ - RBA - SF)

where:

THQ
Risk
TR =

HIFxnc
HIFc
RBA
RfD =
SF =

Non-cancer hazard quotient for site related exposure
Target HQ for calculation of non-cancer RBC

Cancer risk from site related exposure

target cancer risk for computation of cancer RBC
Concentration of chemical in an environmental medium
Human intake factor for non-cancer effects

Human intake factor for cancer effects

Relative Bioavailbility

Reference dose for non-cancer effects

Slope factor for cancer effects

For each receptor, the RBC for that receptor is the lower of the non-cancer and cancer RBCs:

RBC = min (RBCNc, RBCc)

If there is more than one receptor exposed to the site medium, the final RBC used to select
chemicals of potential concern is the lowest RBC for any receptor.
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2.0 INPUTS
2.1  Target Risks

The target risk values selected for use in computing RBC values are a cancer risk of 1E-06 and a
non-cancer HQ of 0.1. These values are below the normal level of concern (cancer risk = 1E-04,
HQ = 1.0) to account for potential additivity of risk across different chemicals and different
environmental media.

2.2 HIF Values

Tables C1-1 to C1-6 list the human exposure assumptions and the resulting HIF values for each
receptor considered in the Conceptual Site Model for the site. The HIF values used in
computation of RBCs are based on reasonable maximum exposures (RME) for each population.

2.3  Toxicity Values

Table C1-7 lists the non-cancer and cancer toxicity values used in the computation of RBC
values. These values are derived from EPA-recommended sources, as indicated. For mercury in
fish, it was assumed that all of the mercury is methyl mercury. This is conservative, because
some of the mercury in fish exists in the less toxic inorganic form. For cancer risk from
inhalation exposure to nickel, the inhalation slope factor suggested by the California EPA was
not used, since this is based on risk to workers in a nickel refinery who are exposed to nickel
subsulfide and nickel carbonyl, which are not forms of nickel which occur in site soils.

2.4 RBA Values

For the purposes of the screening level COPC selection, all RBA values were assumed to be 1.0
except for arsenic in soil and sediment, where the oral RBA was assumed to be 0.5.

3.0 RESULTS

Table C1-8 is a summary of the RBC values for each analyte in each medium. As noted above,
the RBC for each chemical in each exposure location is the lowest RBC for any receptor exposed
to that medium. These values were used in the COPC selection procedure, as described in
Section 3 of the main text. Tables C1-9 through C1-23 provide the detailed RBC calculations.



APPENDIX C1
LIST OF TABLES

Human Intake Factors (HIFs)

Cl-1
C1-2
C1-3
Cl-4
C1-5
Cl-6

C1-7

Exposure Parameters for Hiker - Adult at the Mine Site
Exposure Parameters for ATV Riders - Adult and Child at the Mine Site

Exposure Parameters for Recreational Fishermen - Adult in the Drainage

Exposure Parameters for Recreational Visitors - Child in the Drainage
Exposure Parameters for Adult Campers in the Drainage
Exposure Parameters for Child Campers in the Drainage

Human Health Toxicity Values

Risk Based Concentration (RBC) Derivation

CI1-8

CI1-9

CI-10
Cl-11
Cl1-12
CI-13
Cl-14
CI-15
Cl-16
Cl1-17
CI-18
CI-19
C1-20
Cl-21
C1-22
C1-23

Summary of Risk Based Concentrations (RBCs)

Soil RBC Calculations for Child ATV Riders at Standard Mine

Soil RBC Calculations for Adult ATV Riders at Standard Mine

Soil RBC Calculations for Adult Hikers at Standard Mine

Sediment RBC Calculations for Adult Hikers at Standard Mine
Surface Water RBC Calculations for Adult Hikers at Standard Mine
Sediment RBC Calculations for Adult Fishermen in the Drainage
Surface Water RBC Calculations for Adult Fishermen in the Drainage
Fish Tissue RBC Calculations for Adult Fishermen in the Drainage
Sediment RBC Calculations for Child Visitors in the Drainage
Surface Water RBC Calculations for Child Visitors in the Drainage
Fish Tissue RBC Calculations for Child Visitors in the Drainage
Sediment RBC Calculations for Adult Campers in the Drainage
Surface Water RBC Calculations for Adult Campers in the Drainage
Sediment RBC Calculations for Child Campers in the Drainage
Surface Water RBC Calculations for Child Campers in the Drainage

Cl1-3



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



APPENDIX C2
DERIVATION OF RISK-BASED CONCENTRATIONS FOR LEAD
1.0 METHOD

The USEPA (2003) recommends the following equations for computation of risk from lead to
women of child-bearing age:

GM = PbB0 + BKSF - AD

where:
GM = geometric mean blood lead value in an exposed individual (ug/dL)
PbB0O = baseline blood lead value (ug/dL)
BKSF = biokinetic slope factor (ug/dL in blood per ug/day absorbed)
AD = absorbed dose (ug/day)

The absorbed dose is computed as follows:
AD =X (G- IR;- AF))
where:
C; = Concentration of lead in medium i (ug/g in soil, ug/m’ in air, ug/L in water)
IR; = Average daily intake rate of medium i (g/day of soil, m*/day of air, L/day of water)
AF;= Absorption fraction from medium i
If exposure is not continuous, the value of IR is calculated as follows:

IR; = IRj(per day) - (days per year) / 365

Assuming a lognormal distribution, the 95" percentile blood lead value in a group of women is
given by:

where:

GSD = geometric standard deviation
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Because the blood lead value in a fetus in slightly lower than in the blood of the mother, the 95
percentile concentration in the fetus is given by:

95™(fetus) = 95" (mother)-Ratio
where Ratio = the ratio of the concentration of blood lead in the fetus to that of the mother.

2.0 INPUTS

Human exposure parameters (intake rates and exposure frequencies) used in to the model are
based on the same CTE exposure assumptions as used for other chemicals. Other values are
based on USEPA(2003) or Regional default values. Table C2-1 lists the values used in the
calculations.

3.0 RESULTS

Table C2-2 summarizes the RBC values for lead for exposure of adult recreational women to on-
site and off-site environmental media. The detailed calculations are shown in Tables C2-3 to C2-
6.
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Table C1-1
Exposure Parameters for ATV Riders - Adult and Child at the Mine Site

. CTE RME
Exposure Pathway Exposure Input Parameter Units - -
Adult Source Child Source Adult Source Child Source
Body Weight kg 70 [1, 3] 33 [4, a] 70 [1,3] 33 [4, a]
Exposure Frequency days/yr 6 7 6 7 20 [7] 20 7
General Exposure Duration yr 9 [3] 2 [3] 30 [3] 6 [3]
Averaging Time, Cancer yr 70 [2] 70 [2] 70 [2] 70 [2]
Averaging Time, Noncancer yr 9 [2] 2 [2] 30 [2] 6 [2]
Inhalation rate m/hr 2.4 [4, 6, b] 1.55 [4, 6, b] 2.4 [4, 6, b] 1.55 [4, 6, b]
Inhalation of Particulates Exposure Time hr/day 15 7 15 7 25 [7] 25 7
HIF(noncancer) m’/kg-d | 8.45E-04 1.16E-03 4.70E-03 6.43E-03
HIF(cancer) m3/kg-d | 1.09E-04 3.31E-05 2.01E-03 5.52E-04
Intake rate mg/day 50 [5, ] 100 [5, ] 100 [5, c] 200 [5, ]
. . Conversion factor kg/mg 1E-06 -- 1E-06 -- 1E-06 - 1E-06 --
Ingestion of Soil
HIF(noncancer) kg/kg-d | 1.17E-08 4.98E-08 7.83E-08 3.32E-07
HIF(cancer) kg/kg-d | 1.51E-09 1.42E-09 3.35E-08 2.85E-08

CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

Sources:
[1] USEPA 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03. March.

[2] USEPA 1989. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A). Office of Emergency and Remedial Response,
Washington, D.C. EPA/540/1-89/002. December.

[3] USEPA 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
[4] USEPA 1997. Exposure Factors Handbook.

[5] Professional judgment.

[6] USEPA 2001. Rocky Flats Task 3 Report.

[7] Community interviews for determining use at the Standard Mine Site. July 2006.

Notes:

[a] Table 7-3, mean of male and female ages 6 - 12.

[b] Mean breathing rate for moderate and heavy activities (USEPA 1997, Table 5-23).

[c] Assumes soil ingestion is two times the soil ingestion rate of a hiker (for adult); assumes child intake is 2 times the adult rate.
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Table C1-2
Exposure Parameters for Hiker - Adult at the Mine Site

Exposure Pathway Exposure Input Parameter Units CTE RME
Adult Source Adult Source
Body Weight kg 70 [1, 3] 70 [1, 3]
Exposure frequency days/yr 6 [7] 20 [7]
General Exposure duration yr 9 [3] 30 [3]
Averaging Time, Cancer yr 70 [2] 70 [2]
Averaging Time, Noncancer yr 9 [2] 30 [2]
Ingestion rate mg/day 25 [4, b] 50 [4, a]
. . Conversion factor kg/mg 1E-06 -- 1E-06 --
Ingestion of Soil
HIF(noncancer) kg/kg-d 5.87E-09 3.91E-08
HIF(cancer) kg/kg-d 7.55E-10 1.68E-08
Ingestion rate mg/day 12.5 [4,b] 25 [4, c]
Ingestion of Sediment Conversion factor kg/mg 1E-06 -- 1E-06 --
HIF(noncancer) kg/kg-d 2.94E-09 1.96E-08
HIF(cancer) kg/kg-d 3.77E-10 8.39E-09
Ingestion rate mL/hour 5 [4, €] 30 [5, d]
Exposure Time hr/day 0.5 [4, 6] 15 [4, 6]
Ingestion of Surface Water Conversion factor L/mL 1E-03 -- 1E-03 --
HIF(noncancer) L/kg-d 5.87E-07 3.52E-05
HIF(cancer) L/kg-d 7.55E-08 1.51E-05

CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

Sources:
[1] USEPA 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER Directive 9285.6-03.

[2] USEPA 1989. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A). Office of Emergency and
Remedial Response, Washington, D.C. EPA/540/1-89/002. December.

[3] USEPA 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

[4] Professional judgment.

[5] USEPA 1998. Draft Water Quality Criteria Methodology Revisions.

[6] SAF. 2000. Final. Remedial Investigation Report. Zone A. Operable Unit 3: Landfill 6. Volume 3. Appendix K. Baseline Risk
Assessment May 15. (FE Warren Site).
[7] Community interviews for determining use at the Standard Mine Site. July 2006.

Notes:

[a] Assumes RME soil ingestion by a recreational visitor is half of the USEPA default soil ingestion rate for a resident.
[b] Assumes CTE ingestion rate is half of the RME ingestion rate.

[c] Assumes RME sediment ingestion is same as CTE soil ingestion.

[d] 30 mL/hr is the basis for the 10 mL/day value proposed for a recreational scenario by the Draft Water Quality Criteria Methodology Revisions
(USEPA 1998).

[e] Incidental ingestion from splashing or hand-to-face contact during wading assumed to be 10% of USEPA (1989) recommended default (50
ml/hr) incidentally ingested during swimming.
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Exposure Parameters for Recreational Fishermen - Adult in the Drainage

Table C1-3

Exposure Pathway Exposure Input Parameter Units CTE RME
Adult Source Adult Source
Body Weight kg 70 [1, 3] 70 [1, 3]
General Exposu_re duration yr 9 [3] 30 [3]
Averaging Time, Cancer yr 70 [2] 70 [2]
Averaging Time, Noncancer yr 9 [2] 30 [2]
Ingestion rate (total) g/day 8 [4, b] 25 [4, b]
Exposure Frequency days/yr 234 [3] 350 [2]
Ingestion of Fish Conversion factor kal/g 1E-03 -- 1E-03 --
Fraction from Site/Site Impacted areas unitless 0.10 [5, c] 0.20 [5, c]
HIF(noncancer) kg/kg-d 7.33E-06 6.85E-05
HIF(cancer) kg/kg-d 9.42E-07 2.94E-05
Ingestion rate mg/day 125 [5,d] 25 [5, €]
Exposure Frequency days/yr 6 [6,a] 20 [6.a]
Ingestion of Sediment  [Conversion factor kg/mg 1E-06 -- 1E-06 --
HIF(noncancer) kg/kg-d 2.94E-09 1.96E-08
HIF(cancer) kg/kg-d 3.77E-10 8.39E-09
Ingestion rate mL/hour 5 [5, d] 30 [7, 1]
Exposure Frequency days/yr 6 [6.a] 20 [6.a]
Ingestion of Surface Exposure Time hr/day 0.5 [5, 8] 15 [5, 8]
Water Conversion factor L/mL 1E-03 -- 1E-03 --
HIF(noncancer) L/kg-d 5.87E-07 3.52E-05
HIF(cancer) L/kg-d 7.55E-08 1.51E-05

CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

Sources:

[1] USEPA 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER
Directive 9285.6-03. March.

[2] USEPA 1989. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A). Office of
Emergency and Remedial Response, Washington, D.C. EPA/540/1-89/002. December.

[3] USEPA 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

[4] USEPA 1997. Exposure Factors Handbook.

[5] Professional judgment.
[6] Community interviews for determining use at the Standard Mine Site. July 2006.
[7] USEPA 1998. Draft Water Quality Criteria Methodology Revisions.

[8] SAF. 2000. Final. Remedial Investigation Report. Zone A. Operable Unit 3: Landfill 6. Volume 3. Appendix K. Baseline
Risk Assessment May 15. (FE Warren Site).

Notes:

[a] Assumes exposure frequency is the same as a recreational visitor.
[b] From Section 10.10.3, recommendations for recreational freshwater anglers. RME is equivalent ot 58 meals/year and CTE is
equivalent to 19 meals/year (150 g/meal).
[c] assumes 10% and 20% of fish consumed annually are from the drainage areas impacted by the Standard Mine Site.
[d] Assumes CTE ingestion rate is half of the RME ingestion rate.

[e] Assumes RME sediment ingestion is same as CTE soil ingestion.

[f] 30 mL/hr is the basis for the 10 mL/day value proposed for a recreational scenario by the Draft Water Quality Criteria
Methodology Revisions (USEPA 1998).

[g] Incidental ingestion from splashing or hand-to-face contact during wading assumed to be 10% of USEPA (1989) recommended
default (50 ml/hr) incidentally ingested during swimming.
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Table C1-4
Exposure Parameters for Recreational Visitors - Child in the Drainage

Exposure Pathway Exposure Input Parameter Units - CTE - RME
Child Source Child Source
Body Weight kg 33 [3, a] 33 [3, 3]
General Exposu.re duration yr 2 [2] 6 [2]
Averaging Time, Cancer yr 70 [1] 70 [1]
Averaging Time, Noncancer yr 2 [1] 6 [1]
Ingestion rate (total) g/day 4.0 [a] 12.5 [o]
Exposure Frequency days/yr 234 [2] 350 [1]
Ingestion of Fish Conversion factor kgl/g 1E-03 -- 1E-03 --
Fraction from Site/Site Impacted areas unitless 0.10 [4, c] 0.20 [4, c]
HIF(noncancer) kg/kg-d 7.77E-06 7.26E-05
HIF(cancer) kg/kg-d 2.22E-07 6.23E-06
Ingestion rate mg/day 25 [4, b] 50 [4,c]
Exposure Frequency days/yr 6 [5, d] 20 [5, d]
Ingestion of Sediment Conversion factor kg/mg 1E-06 -- 1E-06 --
HIF(noncancer) kg/kg-d 1.25E-08 8.30E-08
HIF(cancer) kg/kg-d 3.56E-10 7.12E-09
Ingestion rate mL/hour 5 [4, 1] 30 [6, €]
Exposure Frequency days/yr 6 [5, d] 20 [5, d]
Ingestion of Surface Water Exposur*_a Time hr/day 05 4.7 L5 [4.7]
Conversion factor L/mL 1E-03 -- 1E-03 --
HIF(noncancer) L/kg-d 1.25E-06 7.47E-05
HIF(cancer) L/kg-d 3.56E-08 6.40E-06

CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

Sources:

[1] USEPA 1989. Risk Assessment Guidance for Superfund, VVolume I, Human Health Evaluation Manual (Part A). Office of Emergency
and Remedial Response, Washington, D.C. EPA/540/1-89/002. December.

[2] USEPA 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

[3] USEPA 1997. Exposure Factors Handbook.

[4] Professional judgment.

[5] Community interviews for determining use at the Standard Mine Site. July 2006

[6] USEPA 1998. Draft Water Quality Criteria Methodology Revisions.

[7] SAF. 2000. Final. Remedial Investigation Report. Zone A. Operable Unit 3: Landfill 6. VVolume 3. Appendix K. Baseline Risk
Assessment May 15. (FE Warren Site).

Notes:
[a] Table 7-3, mean of male and female ages 6 - 12.

[b] Assumes CTE ingestion rate is half of the RME ingestion rate.
[c] Assumes RME sediment ingestion is same as CTE soil ingestion.
[d] Assumes that exposure frequency is the same as a recreational visitor.

[e] 30 mL/hr is the basis for the 10 mL/day value proposed for a recreational scenario by the Draft Water Quality Criteria Methodology
Revisions (USEPA 1998).

[f] Incidental ingestion from splashing or hand-to-face contact during wading assumed to be 10% of USEPA (1989) recommended default (50
ml/hr) incidentally ingested during swimming.
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Table C1-5
Exposure Parameters for Adult Campers in the Drainage

Exposure Pathway Exposure Input Parameter Units CTE RME
Adult Source Adult Source
Body Weight kg 70 [1, 3] 70 [1, 3]
General Exposu_re duration yr 9 [3] 30 [3]
Averaging Time, Cancer yr 70 [2] 70 [2]
Averaging Time, Noncancer yr 9 [2] 30 [2]
Ingestion rate mg/day 125 [4, a] 25 [4, b]
Exposure Frequency days/yr 6 [5] 20 [5]
Ingestion of Sediment  |Conversion factor kg/mg 1E-06 -~ 1E-06 --
HIF(noncancer) kg/kg-d 2.94E-09 1.96E-08
HIF(cancer) kg/kg-d 3.77E-10 8.39E-09
Ingestion rate L/day 1 [2,c] 2 [2,c]
Ingestion of Surface Exposure Frequency days/yr 6 [5] 20 [5]
Water HIF(noncancer) L/kg-d 2.35E-04 1.57E-03
HIF(cancer) L/kg-d 3.02E-05 6.71E-04

CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

Sources:

[1] USEPA 1991. Human Health Evaluation Manual, Supplemental Guidance: Standard Default Exposure Factors. OSWER
Directive 9285.6-03. March.
[2] USEPA 1989. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A). Office of
Emergency and Remedial Response, Washington, D.C. EPA/540/1-89/002. December.
[3] USEPA 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.
[4] Professional judgment.

[5] Community interviews for determining use at the Standard Mine Site. July 2006.

Notes:

[a] Assumes CTE ingestion rate is half of the RME ingestion rate.
[b] Assumes RME sediment ingestion is same as CTE soil ingestion.

[c] Assumes water intake by camper is similar to a resident
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Table C1-6
Exposure Parameters for Child Campers in the Drainage

Exposure Pathway Exposure Input Parameter Units - CTE - RME
Child Source Child Source
Body Weight kg 33 [3, a] 33 [3, 3]
General Exposu.re duration yr 2 [2] 6 [2]
Averaging Time, Cancer yr 70 [1] 70 [1]
Averaging Time, Noncancer yr 2 [1] 6 [1]
Ingestion rate mg/day 25 [4, a] 50 [4, b]
Exposure Frequency days/yr 6 [5] 20 [5]
Ingestion of Sediment Conversion factor kg/mg 1E-06 -- 1E-06 --
HIF(noncancer) kg/kg-d 1.25E-08 8.30E-08
HIF(cancer) kg/kg-d 3.56E-10 7.12E-09
Ingestion rate L/day 0.5 [1,c] 1 [1,c]
. Exposure Frequency days/yr 6 [5] 20 [5]
Ingestion of Surface Water o o ncen Likg-d | 249E-04 1.66E-03
HIF(cancer) L/kg-d 7.12E-06 1.42E-04

CTE = Central Tendency Exposure
RME = Reasonable Maximum Exposure

Sources:

[1] USEPA 1989. Risk Assessment Guidance for Superfund, VVolume I, Human Health Evaluation Manual (Part A). Office of Emergency
and Remedial Response, Washington, D.C. EPA/540/1-89/002. December.

[2] USEPA 1993. Superfund's Standard Default Exposure Factors for the Central Tendency and Reasonable Maximum Exposure.

[3] USEPA 1997. Exposure Factors Handbook.
[4] Professional judgment.

[5] Community interviews for determining use at the Standard Mine Site. July 2006.

Notes:
[a] Assumes CTE ingestion rate is half of the RME ingestion rate.

[b] Assumes RME sediment ingestion is same as CTE soil ingestion.
[c] Assumes water intake by camper is similar to a resident
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Table C1-7. Human Health Toxicity Values

INGESTION INHALATION
CHEMICAL Oral SF Source Oral RfD Source Inhalation SF Source Inhalation RfD Source
(mg/kg-day)-1 mg/kg-day (mg/kg-day)-1 mg/kg-day
Aluminum - - 1.0E+00 P[2] -- -- 1.0E-03 P [2]
Ammonia - - - -- -- -- 2.9E-02 |
Antimony - - 4.0E-04 | -- -- - -
Arsenic 1.5E+00 | 3.0E-04 | 1.5E+01 | - -
Barium - - 2.0E-01 | -- -- 1.40E-04 |
Beryllium -- -- 2.0E-03 | 8.4E+00 | 5.7E-06 |
Cadmium-food - - 1.0E-03 | 6.3E+00 | 5.7E-05 E[2]
Cadmium-water - - 5.0E-04 | 6.3E+00 | 5.7E-05 E[2]
Chromium II1 - - 1.5E+00 | -- -- - -
Chromium VI - - 3.0E-03 | 4.1E+01 | 3.0E-05 |
Cobalt - - 2.0E-02 P[7] 9.8E+00 P[2] 5.7E-06 P [2]
Copper - - 4.0E-02 H [1] -- -- - -
Cyanide - - 2.0E-02 1[3] -- -- - -
Iron - - 3.0E-01 E [1] -- -- - -
Lithium -- -- 2.0E-02 E[1] -- -- -- --
Manganese-food -- -- 4.7E-02 1 [4] -- -- 1.4E-05 |
Manganese-water -- -- 2.0E-02 | -- -- 1.4E-05 |
Mercury - - 3.0E-04 1 [5] -- -- - -
Methylmercury - - 1.0E-04 1 [6] -- -- - -
Molybdenum -- -- 5.0E-03 | -- -- -- --
Nickel - - 2.0E-02 | -- [8] - -
Nitrate - - 1.6E+00 | -- -- - -
Nitrite - - 1.0E-01 | -- -- - -
Selenium - - 5.0E-03 | -- -- - -
Silver - - 5.0E-03 | -- -- - -
Strontium - - 6.0E-01 | -- -- - -
Thallium - - 7.0E-05 O[1] -- -- - -
Vanadium - - 1.0E-03 E[1] -- -- - -
Zinc -- -- 3.0E-01 | -- -- -- --

CSF = Cancer Slope Factor

RfC = Noncancer Reference Concentration
RfD = Noncancer Reference Dose

UR = Unit Risk

I=IRIS

H = HEAST

E = EPA-NCEA Provisional Value

O = Other

P = EPA Provisional Peer-Reviewed Value

-- = A USEPA Recommended toxicity value is not available for this chemical

Notes:

[1] Ascited in Region Il Tables (10/2006 update): http://www.epa.gov/reg3hwmd/risk/human/index.htm, accessed November, 2006.
[2] As cited in Region Il Tables (4/2005 update)

[ 3] Toxicity data for free cyanide

[ 4] RfDo (1.4E-01 mg/kg-day) adjusted by a modifying factor of 3, in accord with IRIS and USEPA Region 8 recommendations.

[5] Toxicity data for mercuric chloride. This value is used to evaluate mercury is soil, water and sediment.

[ 6 ] Methylmercury value is used to evaluate mercury in fish tissue.

[ 7] As cited in Region VI Tables (10/2006 update)

[8] An inhalation slope factor does exist for nickel subsulfide and nickel carbonyl in nickel refineries. However, these forms of nickel do not occur in the environment and the slope
factor is not representative of exposure that would occur at the site.
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Table C1-8. Summary of Risk Based Concentrations (RBCs)

Mine Drainage
Soil Sediment Surface Water Sediment Surface Water Fish Tissue
(mg/kg) (mg/kg) (mg/L) (mg/kg) (mg/L) (mg/kg ww)
. . . Recreational .
ATV Rider Hiker Hiker . . Fisherman
Analyte (Child) (Adult) (Adult) V|5|_tor Camper (Child) (Child)
(Child)
Aluminum 12,619 5,110,000 2,839 1,204,500 60 1,377
Antimony 120 2,044 1.14 482 0.024 0.55
Arsenic 23" 159 0.044 159* 0.005 0.023°
Barium 1,789 1,022,000 568 240,900 12 275
Beryllium 50° 10,220 5.7 2,409 0.12 2.8
Cadmium 67° 5,110 1.42 1,205 0.030 1.4
Chromium 10° 15,330 8.5 3,614 0.18 4.1
Cobalt 43° 102,200 57 24,090 1.2 28
Copper 12,045 204,400 114 48,180 2.4 55
Cyanide 6,023 102,200 57 24,090 1.2 28
Iron 90,338 1,533,000 852 361,350 18 413
Lead 35,645° 405,838 1,218 405,838° 3.0° 98"
Lithium 6,023 102,200 57 24,090 1.2 28
Manganese 186 238,467 57 56,210 1.2 64
Mercury 90 1,533 0.85 361 0.018 0.14
Molybdenum 1,506 25,550 14.2 6,023 0.30 6.9
Nickel 6,023 102,200 57 24,090 1.2 28
Nitrate 481,800 8,176,000 4,542 1,927,200 96 2203
Nitrite 30,113 511,000 284 120,450 6 138
Selenium 1,506 25,550 14.2 6,023 0.30 6.9
Silver 1,506 25,550 14.2 6,023 0.30 6.9
Strontium 180,675 3,066,000 1,703 722,700 36 826
Thallium 21 358 0.20 84 0.0042 0.10
Vanadium 301 5,110 2.8 1,205 0.060 1.4
Zinc 90,338 1,533,000 852 361,350 18 413

(a) Value presented is for the adult camper.
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Table C1-9. Soil RBC Calculations for Child ATV Riders at Standard Mine

Soil Noncancer RfD (mg/kg-day) and Cancer SF (mg/kg-day)™* HIFs Soil to Air RBC (mg/kg)
Target Risk RBA
Analyte Oral Inhalation Oral (kg/kg-day) Inhalation (m3/kg-day) PEF Noncancer Cancer
Noncancer| Cancer | (UNitl€SS) |Ngncancer RfD  Cancer S |Noncancer RfD| Cancer SF | Noncancer | Cancer | Noncancer | Cancer (kg/m® |HQ = 1E-01| Risk = 1E-06
Aluminum 1E-01 1E-06 1.0 1.00E+00 -- 1.00E-03 -- 3.32E-07 | 2.85E-08 | 6.43E-03 | 5.52E-04 [ 1.18E-06 | 12,619 -
Antimony 1E-01 1E-06 1.0 4.00E-04 - - - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 120 -
Arsenic 1E-01 1E-06 0.5 3.00E-04 1.5E+00 -- 1.5E+01 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 181 38
Barium 1E-01 1E-06 1.0 2.00E-01 - 1.40E-04 - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 1,789 -
Beryllium 1E-01 1E-06 1.0 2.00E-03 - 5.70E-06 8.4E+00 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 67 183
Cadmium-food 1E-01 1E-06 1.0 1.00E-03 - 5.70E-05 6.3E+00 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 215 244
Cadmium-water 1E-01 1E-06 1.0 5.00E-04 - 5.70E-05 6.3E+00 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 125 244
Chromium Il 1E-01 1E-06 1.0 1.50E+00 - - -- 3.32E-07 | 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 | 451,688 -
Chromium VI 1E-01 1E-06 1.0 3.00E-03 - 3.00E-05 4.1E+01 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 275 37.5
Cobalt 1E-01 1E-06 1.0 2.00E-02 - 5.70E-06 9.8E+00 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 74 157
Copper 1E-01 1E-06 1.0 4.00E-02 - - -- 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 | 12,045 -
Cyanide 1E-01 1E-06 1.0 2.00E-02 - - - 3.32E-07 | 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 6,023 -
Iron 1E-01 1E-06 1.0 3.00E-01 - - -- 3.32E-07  2.85E-08 | 6.43E-03 = 5.52E-04 | 1.18E-06 | 90,338 -
Lithium 1E-01 1E-06 1.0 2.00E-02 - - - 3.32E-07 | 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 6,023 -
Manganese-food 1E-01 1E-06 1.0 4.67E-02 - 1.43E-05 -- 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 186 -
Manganese-water| 1E-01 1E-06 1.0 2.00E-02 - 1.43E-05 - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 183 -
Mercury 1E-01 1E-06 1.0 3.00E-04 - - -- 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 90 -
Methylmercury 1E-01 1E-06 1.0 1.00E-04 - - - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 30 -
Molybdenum 1E-01 1E-06 1.0 5.00E-03 - - -- 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 1,506 -
Nickel 1E-01 1E-06 1.0 2.00E-02 - - - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 6,023 -
Nitrate 1E-01 1E-06 1.0 1.60E+00 -- -- - 3.32E-07 = 2.85E-08 | 6.43E-03 = 5.52E-04 | 1.18E-06 | 481,800 -
Nitrite 1E-01 1E-06 1.0 1.00E-01 - - - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 | 30,113 -
Selenium 1E-01 1E-06 1.0 5.00E-03 - - -- 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 1,506 -
Silver 1E-01 1E-06 1.0 5.00E-03 - - - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 1,506 -
Strontium 1E-01 1E-06 1.0 6.00E-01 - - - 3.32E-07 = 2.85E-08 | 6.43E-03 = 5.52E-04 | 1.18E-06 | 180,675 -
Thallium 1E-01 1E-06 1.0 7.00E-05 - - - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 21 -
Vanadium 1E-01 1E-06 1.0 1.00E-03 - - -- 3.32E-07  2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 301 -
Zinc 1E-01 1E-06 1.0 3.00E-01 - - - 3.32E-07 = 2.85E-08 | 6.43E-03 | 5.52E-04 | 1.18E-06 | 90,338 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-10. Soil RBC Calculations for Adult ATV Riders at Standard Mine

Soil Noncancer RfD (mg/kg-day) and Cancer SF (mg/kg-day)* HIFs Soil to Air RBC (mg/kg)
Target Risk RBA
Analyte Oral Inhalation Oral (kg/kg-day) Inhalation (m*/kg-day) PEF Noncancer Cancer
Noncancer | Cancer (unitless) Noncancer RfD| Cancer SF |Noncancer RfD Cancer SF | Noncancer Cancer Noncancer | Cancer (kg/m3) HQ = 1E-01| Risk = 1E-06
Aluminum 1E-01 1E-06 1.0 1.00E+00 -- 1.00E-03 - 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 17,792 --
Antimony 1E-01 1E-06 1.0 4.00E-04 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 511 -
Arsenic 1E-01 1E-06 0.5 3.00E-04 1.5E+00 -- 1.5E+01 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 767 23.21
Barium 1E-01 1E-06 1.0 2.00E-01 -- 1.40E-04 -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 2,501 --
Beryllium 1E-01 1E-06 1.0 2.00E-03 -- 5.70E-06 8.4E+00 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 99 50.12
Cadmium-food 1E-01 1E-06 1.0 1.00E-03 -- 5.70E-05 6.3E+00 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 570 66.83
Ladmium-watg  1E-01 1E-06 1.0 5.00E-04 -- 5.70E-05 6.3E+00 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 394 66.83
Chromium Ill 1E-01 1E-06 1.0 1.50E+00 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 = 2.01E-03 | 1.18E-06 | 1,916,250 --
Chromium VI|  1E-01 1E-06 1.0 3.00E-03 -- 3.00E-05 4.1E+01 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 474 10.27
Cobalt 1E-01 1E-06 1.0 2.00E-02 -- 5.70E-06 9.8E+00 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 102 42.96
Copper 1E-01 1E-06 1.0 4.00E-02 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 51,100 --
Cyanide 1E-01 1E-06 1.0 2.00E-02 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 25,550 -
Iron 1E-01 1E-06 1.0 3.00E-01 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 = 2.01E-03 | 1.18E-06 | 383,250 --
Lithium 1E-01 1E-06 1.0 2.00E-02 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 25,550 -
anganese-foo 1E-01 1E-06 1.0 4.67E-02 -- 1.43E-05 -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 257 --
anganese-wal 1E-01 1E-06 1.0 2.00E-02 -- 1.43E-05 -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 255 --
Mercury 1E-01 1E-06 1.0 3.00E-04 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 383 --
Methylmercur 1E-01 1E-06 1.0 1.00E-04 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 128 -
Molybdenum| 1E-01 1E-06 1.0 5.00E-03 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 6,388 --
Nickel 1E-01 1E-06 1.0 2.00E-02 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 25,550 -
Nitrate 1E-01 1E-06 1.0 1.60E+00 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 | 2,044,000 --
Nitrite 1E-01 1E-06 1.0 1.00E-01 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 = 2.01E-03 | 1.18E-06 | 127,750 --
Selenium 1E-01 1E-06 1.0 5.00E-03 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 6,388 --
Silver 1E-01 1E-06 1.0 5.00E-03 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 6,388 -
Strontium 1E-01 1E-06 1.0 6.00E-01 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 = 2.01E-03 | 1.18E-06 | 766,500 --
Thallium 1E-01 1E-06 1.0 7.00E-05 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 89 --
Vanadium 1E-01 1E-06 1.0 1.00E-03 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 | 2.01E-03 | 1.18E-06 1,278 --
Zinc 1E-01 1E-06 1.0 3.00E-01 -- -- -- 7.83E-08 | 3.35E-08 | 4.70E-03 = 2.01E-03 | 1.18E-06 | 383,250 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor
RBC = Risk Based Concentration
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Table C1-11. Soil RBC Calculations for Adult Hikers at Standard Mine

) Soil Toxicity Values HIFs RBC (mg/kg)
Target Risk RBA (kglkg-day)
Analyte Noncancer RfD| Cancer SF gikg-day Noncancer Cancer
Noncancer ~ Cancer | (UNiess) | (mg/kg-day) (mg/kg-day)™* | Noncancer ~ Cancer | HQ = 1E-01 | Risk = 1E-06

Aluminum 1E-01 1E-06 1.0 1.00E+00 - 3.91E-08 | 1.68E-08 | 2,555,000 -
Antimony 1E-01 1E-06 1.0 4.00E-04 - 3.91E-08 | 1.68E-08 1,022 -
Arsenic 1E-01 1E-06 0.5 3.00E-04 1.5E+00 3.91E-08 | 1.68E-08 1,533 79
Barium 1E-01 1E-06 1.0 2.00E-01 - 3.91E-08 | 1.68E-08 511,000 -
Beryllium 1E-01 1E-06 1.0 2.00E-03 - 3.91E-08 | 1.68E-08 5,110 -
Cadmium-food 1E-01 1E-06 1.0 1.00E-03 - 3.91E-08 | 1.68E-08 2,555 -
Cadmium-water 1E-01 1E-06 1.0 5.00E-04 - 3.91E-08 | 1.68E-08 1,278 -
Chromium llI 1E-01 1E-06 1.0 1.50E+00 - 3.91E-08 | 1.68E-08 | 3,832,500 -
Chromium VI 1E-01 1E-06 1.0 3.00E-03 - 3.91E-08 | 1.68E-08 7,665 -
Cobalt 1E-01 1E-06 1.0 2.00E-02 - 3.91E-08 | 1.68E-08 51,100 -
Copper 1E-01 1E-06 1.0 4.00E-02 - 3.91E-08 | 1.68E-08 102,200 -
Cyanide 1E-01 1E-06 1.0 2.00E-02 - 3.91E-08 | 1.68E-08 51,100 -
Iron 1E-01 1E-06 1.0 3.00E-01 - 3.91E-08 | 1.68E-08 766,500 -
Lithium 1E-01 1E-06 1.0 2.00E-02 - 3.91E-08 | 1.68E-08 51,100 -
Manganese-food 1E-01 1E-06 1.0 4.67E-02 -- 3.91E-08 | 1.68E-08 119,233 --
Manganese-water 1E-01 1E-06 1.0 2.00E-02 -- 3.91E-08 1.68E-08 51,100 --
Mercury 1E-01 1E-06 1.0 3.00E-04 - 3.91E-08 | 1.68E-08 767 -
Methylmercury 1E-01 1E-06 1.0 1.00E-04 - 3.91E-08 | 1.68E-08 256 -
Molybdenum 1E-01 1E-06 1.0 5.00E-03 - 3.91E-08 | 1.68E-08 12,775 -
Nickel 1E-01 1E-06 1.0 2.00E-02 - 3.91E-08 | 1.68E-08 51,100 -
Nitrate 1E-01 1E-06 1.0 1.60E+00 - 3.91E-08 | 1.68E-08 | 4,088,000 -
Nitrite 1E-01 1E-06 1.0 1.00E-01 - 3.91E-08 | 1.68E-08 255,500 -
Selenium 1E-01 1E-06 1.0 5.00E-03 - 3.91E-08 | 1.68E-08 12,775 -
Silver 1E-01 1E-06 1.0 5.00E-03 - 3.91E-08 | 1.68E-08 12,775 -
Strontium 1E-01 1E-06 1.0 6.00E-01 - 3.91E-08 | 1.68E-08 | 1,533,000 -
Thallium 1E-01 1E-06 1.0 7.00E-05 - 3.91E-08 | 1.68E-08 179 -
Vanadium 1E-01 1E-06 1.0 1.00E-03 - 3.91E-08 | 1.68E-08 2,555 -
Zinc 1E-01 1E-06 1.0 3.00E-01 - 3.91E-08 | 1.68E-08 766,500 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-12. Sediment RBC Calculations for Adult Hikers at Standard Mine

) Soil Toxicity Values HIFs RBC (mg/kg)
Target Risk RBA (kalkg-day)
Analyte Noncancer RfD| Cancer SF gikg-aay Noncancer Cancer
Noncancer ~ Cancer | (UNiU€sS) | mg/g-day) (mgikg-day)®| Noncancer — Cancer |HQ = 1E-01| Risk = 1E-06
Aluminum 1E-01 1E-06 1.0 1.00E+00 - 1.96E-08 = 8.39E-09 | 5,110,000 --
Antimony 1E-01 1E-06 1.0 4.00E-04 -- 1.96E-08 @ 8.39E-09 2,044 --
Arsenic 1E-01 1E-06 0.5 3.00E-04 1.5E+00 1.96E-08 = 8.39E-09 3,066 159

Barium 1E-01 1E-06 1.0 2.00E-01 -- 1.96E-08 @ 8.39E-09 | 1,022,000 --
Beryllium 1E-01 1E-06 1.0 2.00E-03 -- 1.96E-08 = 8.39E-09 10,220 --
Cadmium-food 1E-01 1E-06 1.0 1.00E-03 -- 1.96E-08 @ 8.39E-09 5,110 --
Cadmium-water 1E-01 1E-06 1.0 5.00E-04 -- 1.96E-08 = 8.39E-09 2,555 --
Chromium 111 1E-01 1E-06 1.0 1.50E+00 - 1.96E-08 @ 8.39E-09 | 7,665,000 -
Chromium VI 1E-01 1E-06 1.0 3.00E-03 -- 1.96E-08 = 8.39E-09 15,330 --
Cobalt 1E-01 1E-06 1.0 2.00E-02 -- 1.96E-08 @ 8.39E-09 102,200 --
Copper 1E-01 1E-06 1.0 4.00E-02 -- 1.96E-08 = 8.39E-09 204,400 --
Cyanide 1E-01 1E-06 1.0 2.00E-02 -- 1.96E-08 @ 8.39E-09 102,200 --
Iron 1E-01 1E-06 1.0 3.00E-01 -- 1.96E-08 = 8.39E-09 | 1,533,000 --
Lithium 1E-01 1E-06 1.0 2.00E-02 -- 1.96E-08 @ 8.39E-09 102,200 --
Manganese-food 1E-01 1E-06 1.0 4.67E-02 -- 1.96E-08 = 8.39E-09 238,467 --
Manganese-water 1E-01 1E-06 1.0 2.00E-02 -- 1.96E-08 8.39E-09 102,200 --
Mercury 1E-01 1E-06 1.0 3.00E-04 -- 1.96E-08 = 8.39E-09 1,533 --
Methylmercury 1E-01 1E-06 1.0 1.00E-04 -- 1.96E-08 @ 8.39E-09 511 --
Molybdenum 1E-01 1E-06 1.0 5.00E-03 -- 1.96E-08 = 8.39E-09 25,550 --
Nickel 1E-01 1E-06 1.0 2.00E-02 -- 1.96E-08 @ 8.39E-09 102,200 --
Nitrate 1E-01 1E-06 1.0 1.60E+00 - 1.96E-08 = 8.39E-09 | 8,176,000 --
Nitrite 1E-01 1E-06 1.0 1.00E-01 -- 1.96E-08 @ 8.39E-09 511,000 --
Selenium 1E-01 1E-06 1.0 5.00E-03 -- 1.96E-08 = 8.39E-09 25,550 --
Silver 1E-01 1E-06 1.0 5.00E-03 -- 1.96E-08 @ 8.39E-09 25,550 --
Strontium 1E-01 1E-06 1.0 6.00E-01 -- 1.96E-08 = 8.39E-09 | 3,066,000 --
Thallium 1E-01 1E-06 1.0 7.00E-05 -- 1.96E-08 @ 8.39E-09 358 --
Vanadium 1E-01 1E-06 1.0 1.00E-03 -- 1.96E-08 = 8.39E-09 5,110 --
Zinc 1E-01 1E-06 1.0 3.00E-01 -- 1.96E-08 @ 8.39E-09 | 1,533,000 --

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-13. Surface Water RBC Calculations for Adult Hikers at Standard Mine

) Toxicity Values HIFs RBC (mg/L)
Target Risk (Likg-day)
Analyte Noncancer RfD Cancer SF Noncancer Cancer
Noncancer| Cancer (mg/kg-day) (mg/kg-day)'l Noncancer | Cancer |HQ = 1E-01|Risk = 1E-0§

Aluminum 1E-01 1E-06 1.00E+00 -- 3.52E-05 @ 1.51E-05 2839 --
Antimony 1E-01 1E-06 4.00E-04 -- 3.52E-05 @ 1.51E-05 1 --

Arsenic 1E-01 1E-06 3.00E-04 1.50E+00 3.52E-05 @ 1.51E-05 0.85 0.044
Barium 1E-01 1E-06 2.00E-01 -- 3.52E-05 @ 1.51E-05 567.8 --
Beryllium 1E-01 1E-06 2.00E-03 -- 3.52E-05 @ 1.51E-05 5.7 --
Cadmium-food 1E-01 1E-06 1.00E-03 -- 3.52E-05 @ 1.51E-05 3 --
Cadmium-water 1E-01 1E-06 5.00E-04 -- 3.52E-05 @ 1.51E-05 1 --
Chromium Il 1E-01 1E-06 1.50E+00 -- 3.52E-05 @ 1.51E-05 4258 --
Chromium VI 1E-01 1E-06 3.00E-03 -- 3.52E-05 @ 1.51E-05 8.5 --
Cobalt 1E-01 1E-06 2.00E-02 -- 3.52E-05 @ 1.51E-05 56.8 --
Copper 1E-01 1E-06 4.00E-02 -- 3.52E-05 @ 1.51E-05 113.6 --
Cyanide 1E-01 1E-06 2.00E-02 -- 3.52E-05 @ 1.51E-05 56.8 --
Iron 1E-01 1E-06 3.00E-01 -- 3.52E-05 @ 1.51E-05 851.7 --
Lithium 1E-01 1E-06 2.00E-02 -- 3.52E-05 @ 1.51E-05 56.8 --
Manganese-food 1E-01 1E-06 4.67E-02 -- 3.52E-05 @ 1.51E-05 132.5 --
Manganese-water 1E-01 1E-06 2.00E-02 -- 3.52E-05 | 1.51E-05 56.8 --
Mercury 1E-01 1E-06 3.00E-04 -- 3.52E-05 @ 1.51E-05 0.9 --
Methylmercury 1E-01 1E-06 1.00E-04 -- 3.52E-05 1.51E-05 0.3 --
Molybdenum 1E-01 1E-06 5.00E-03 -- 3.52E-05 @ 1.51E-05 14.2 --
Nickel 1E-01 1E-06 2.00E-02 -- 3.52E-05 @ 1.51E-05 56.8 --
Nitrate 1E-01 1E-06 1.60E+00 -- 3.52E-05 @ 1.51E-05 4542.2 --
Nitrite 1E-01 1E-06 1.00E-01 -- 3.52E-05 @ 1.51E-05 283.9 --
Selenium 1E-01 1E-06 5.00E-03 -- 3.52E-05 @ 1.51E-05 14.2 --
Silver 1E-01 1E-06 5.00E-03 -- 3.52E-05 @ 1.51E-05 14.2 --
Strontium 1E-01 1E-06 6.00E-01 -- 3.52E-05 @ 1.51E-05 1703.3 --
Thallium 1E-01 1E-06 7.00E-05 -- 3.52E-05 @ 1.51E-05 0.2 --
Vanadium 1E-01 1E-06 1.00E-03 -- 3.52E-05 @ 1.51E-05 2.8 --
Zinc 1E-01 1E-06 3.00E-01 -- 3.52E-05 @ 1.51E-05 851.7 --

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-14. Sediment RBC Calculations for Adult Fishermen in the Drainage

) Soil Toxicity Values HIFs RBC (mg/kg)
Target Risk RBA (kalkg-day)
Analyte Noncancer RfD| Cancer SF gikg-day Noncancer Cancer
Noncancer Cancer | (UNMESS) | imgig-day)  (mg/kg-day)™| Noncancer  Cancer |HQ = 1E-01 Risk = 1E-06
Aluminum 1E-01 1E-06 1.0 1.00E+00 -- 1.96E-08 | 8.39E-09 | 5,110,000 -
Antimony 1E-01 1E-06 1.0 4.00E-04 - 1.96E-08 @ 8.39E-09 2,044 -
Arsenic 1E-01 1E-06 0.5 3.00E-04 1.5E+00 1.96E-08 @ 8.39E-09 3,066 159

Barium 1E-01 1E-06 1.0 2.00E-01 - 1.96E-08 | 8.39E-09 | 1,022,000 -
Beryllium 1E-01 1E-06 1.0 2.00E-03 - 1.96E-08 @ 8.39E-09 10,220 -
Cadmium-food 1E-01 1E-06 1.0 1.00E-03 - 1.96E-08 = 8.39E-09 5,110 -
Cadmium-water 1E-01 1E-06 1.0 5.00E-04 -- 1.96E-08 @ 8.39E-09 2,555 --
Chromium lll 1E-01 1E-06 1.0 1.50E+00 -- 1.96E-08 @ 8.39E-09 | 7,665,000 -
Chromium VI 1E-01 1E-06 1.0 3.00E-03 - 1.96E-08 @ 8.39E-09 15,330 -
Cobalt 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 = 8.39E-09 102,200 -
Copper 1E-01 1E-06 1.0 4.00E-02 - 1.96E-08 @ 8.39E-09 204,400 -
Cyanide 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 = 8.39E-09 102,200 -
Iron 1E-01 1E-06 1.0 3.00E-01 - 1.96E-08 | 8.39E-09 | 1,533,000 -
Lithium 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 = 8.39E-09 102,200 -
Manganese-food 1E-01 1E-06 1.0 4.67E-02 -- 1.96E-08 @ 8.39E-09 238,467 --
Manganese-water 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 @ 8.39E-09 102,200 -
Mercury 1E-01 1E-06 1.0 3.00E-04 - 1.96E-08 @ 8.39E-09 1,533 -
Methylmercury 1E-01 1E-06 1.0 1.00E-04 - 1.96E-08 @ 8.39E-09 511 -
Molybdenum 1E-01 1E-06 1.0 5.00E-03 - 1.96E-08 @ 8.39E-09 25,550 -
Nickel 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 = 8.39E-09 102,200 -
Nitrate 1E-01 1E-06 1.0 1.60E+00 -- 1.96E-08 | 8.39E-09 | 8,176,000 -
Nitrite 1E-01 1E-06 1.0 1.00E-01 - 1.96E-08 = 8.39E-09 511,000 -
Selenium 1E-01 1E-06 1.0 5.00E-03 - 1.96E-08 @ 8.39E-09 25,550 -
Silver 1E-01 1E-06 1.0 5.00E-03 - 1.96E-08 | 8.39E-09 25,550 -
Strontium 1E-01 1E-06 1.0 6.00E-01 - 1.96E-08 | 8.39E-09 | 3,066,000 -
Thallium 1E-01 1E-06 1.0 7.00E-05 - 1.96E-08 = 8.39E-09 358 -
Vanadium 1E-01 1E-06 1.0 1.00E-03 - 1.96E-08 @ 8.39E-09 5,110 -
Zinc 1E-01 1E-06 1.0 3.00E-01 - 1.96E-08 | 8.39E-09 | 1,533,000 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-15. Surface Water RBC Calculations for Adult Fishermen in the Drainage

) Toxicity Values HIFs RBC (mg/L)
Target Risk (Ukg-day)
Analyte Noncancer RfD| Cancer SF Noncancer Cancer
Noncancer | Cancer (mg/kg-day)  (mg/kg-day)™ | Noncancer ~ Cancer |HQ =1E-01|Risk = 1E-0§

Aluminum 1E-01 1E-06 1.00E+00 -- 3.52E-05 | 1.51E-05 2839 --
Antimony 1E-01 1E-06 4.00E-04 -- 3.52E-05 | 1.51E-05 1 --

Arsenic 1E-01 1E-06 3.00E-04 1.50E+00 3.52E-05 | 1.51E-05 0.9 0.044
Barium 1E-01 1E-06 2.00E-01 -- 3.52E-05 | 1.51E-05 567.8 --
Beryllium 1E-01 1E-06 2.00E-03 -- 3.52E-05 | 1.51E-05 5.7 --
Cadmium-food 1E-01 1E-06 1.00E-03 -- 3.52E-05 | 1.51E-05 3 --
Cadmium-water 1E-01 1E-06 5.00E-04 -- 3.52E-05 | 1.51E-05 1 --
Chromium 111 1E-01 1E-06 1.50E+00 -- 3.52E-05 | 1.51E-05 4258 --
Chromium VI 1E-01 1E-06 3.00E-03 -- 3.52E-05 | 1.51E-05 8.5 --
Cobalt 1E-01 1E-06 2.00E-02 -- 3.52E-05 | 1.51E-05 56.8 --
Copper 1E-01 1E-06 4.00E-02 -- 3.52E-05 | 1.51E-05 113.6 --
Cyanide 1E-01 1E-06 2.00E-02 -- 3.52E-05 | 1.51E-05 56.8 --
Iron 1E-01 1E-06 3.00E-01 -- 3.52E-05 | 1.51E-05 851.7 --
Lithium 1E-01 1E-06 2.00E-02 -- 3.52E-05 | 1.51E-05 56.8 --
Manganese-food 1E-01 1E-06 4.67E-02 -- 3.52E-05 | 1.51E-05 132.5 --
Manganese-water 1E-01 1E-06 2.00E-02 -- 3.52E-05 @ 1.51E-05 56.8 --
Mercury 1E-01 1E-06 3.00E-04 -- 3.52E-05 | 1.51E-05 0.9 --
Methylmercury 1E-01 1E-06 1.00E-04 -- 3.52E-05 | 1.51E-05 0.3 --
Molybdenum 1E-01 1E-06 5.00E-03 -- 3.52E-05 | 1.51E-05 14.2 --
Nickel 1E-01 1E-06 2.00E-02 -- 3.52E-05 | 1.51E-05 56.8 --
Nitrate 1E-01 1E-06 1.60E+00 -- 3.52E-05 | 1.51E-05 4542.2 --
Nitrite 1E-01 1E-06 1.00E-01 -- 3.52E-05 | 1.51E-05 283.9 --
Selenium 1E-01 1E-06 5.00E-03 -- 3.52E-05 | 1.51E-05 14.2 --
Silver 1E-01 1E-06 5.00E-03 -- 3.52E-05 | 1.51E-05 14.2 --
Strontium 1E-01 1E-06 6.00E-01 -- 3.52E-05 | 1.51E-05 1703.3 --
Thallium 1E-01 1E-06 7.00E-05 -- 3.52E-05 | 1.51E-05 0.2 --
Vanadium 1E-01 1E-06 1.00E-03 -- 3.52E-05 | 1.51E-05 2.8 --
Zinc 1E-01 1E-06 3.00E-01 -- 3.52E-05 | 1.51E-05 851.7 --

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor
PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-16. Fish Tissue RBC Calculations for Adult Fishermen in the Drainage

) Toxicity Values HIFs RBC (mg/kg)
Target Risk
Analyte Noncancer RfD  Cancer SF (kg/kg-day) Noncancer Cancer
Noncancer | Cancer (mg/kg-day) (mg/kg-day)'l Noncancer | Cancer |HQ = 1E-01| Risk = 1E-06

Aluminum 1E-01 1E-06 1.00E+00 -- 6.85E-05 @ 2.94E-05 1,460 -
Antimony 1E-01 1E-06 4.00E-04 - 6.85E-05 | 2.94E-05 0.58 -

Arsenic 1E-01 1E-06 3.00E-04 1.5E+00 6.85E-05 | 2.94E-05 0.44 0.023
Barium 1E-01 1E-06 2.00E-01 - 6.85E-05 | 2.94E-05 292 -
Beryllium 1E-01 1E-06 2.00E-03 - 6.85E-05 | 2.94E-05 2.9 -
Cadmium-food 1E-01 1E-06 1.00E-03 - 6.85E-05 | 2.94E-05 15 -
Cadmium-water 1E-01 1E-06 5.00E-04 -- 6.85E-05 @ 2.94E-05 0.73 --
Chromium lll 1E-01 1E-06 1.50E+00 - 6.85E-05 | 2.94E-05 2,190 --
Chromium VI 1E-01 1E-06 3.00E-03 -- 6.85E-05 @ 2.94E-05 4.4 --
Cobalt 1E-01 1E-06 2.00E-02 - 6.85E-05 | 2.94E-05 29 -
Copper 1E-01 1E-06 4.00E-02 - 6.85E-05 | 2.94E-05 58 -
Cyanide 1E-01 1E-06 2.00E-02 - 6.85E-05 | 2.94E-05 29 -
Iron 1E-01 1E-06 3.00E-01 - 6.85E-05 | 2.94E-05 438 -
Lithium 1E-01 1E-06 2.00E-02 - 6.85E-05 | 2.94E-05 29 -
Manganese-food 1E-01 1E-06 4.67E-02 -- 6.85E-05 @ 2.94E-05 68 --
Manganese-water 1E-01 1E-06 2.00E-02 -- 6.85E-05 @ 2.94E-05 29 --
Mercury 1E-01 1E-06 3.00E-04 -- 6.85E-05 @ 2.94E-05 0.44 --
Methylmercury 1E-01 1E-06 1.00E-04 - 6.85E-05 | 2.94E-05 0.15 -
Molybdenum 1E-01 1E-06 5.00E-03 -- 6.85E-05 = 2.94E-05 7.3 --
Nickel 1E-01 1E-06 2.00E-02 - 6.85E-05 | 2.94E-05 29 -
Nitrate 1E-01 1E-06 1.60E+00 - 6.85E-05 | 2.94E-05 2,336 --
Nitrite 1E-01 1E-06 1.00E-01 - 6.85E-05 | 2.94E-05 146 -
Selenium 1E-01 1E-06 5.00E-03 - 6.85E-05 | 2.94E-05 7.3 -
Silver 1E-01 1E-06 5.00E-03 - 6.85E-05 | 2.94E-05 7.3 -
Strontium 1E-01 1E-06 6.00E-01 - 6.85E-05 | 2.94E-05 876 -
Thallium 1E-01 1E-06 7.00E-05 - 6.85E-05 | 2.94E-05 0.10 -
Vanadium 1E-01 1E-06 1.00E-03 -- 6.85E-05 @ 2.94E-05 1.5 --
Zinc 1E-01 1E-06 3.00E-01 - 6.85E-05 | 2.94E-05 438 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-17. Sediment RBC Calculations for Child Visitors in the Drainage

) Soil Toxicity Values HIFs RBC (mg/kg)
Target Risk RBA (kalkg-day)
Analyte Noncancer RfD| Cancer SF gikg-day Noncancer Cancer
Noncancer Cancer | (UNMESS) | mgig-day) (mg/kg-day)™| Noncancer  Cancer |HQ = 1E-01 Risk = 1E-06
Aluminum 1E-01 1E-06 1.0 1.00E+00 -- 8.30E-08 | 7.12E-09 | 1,204,500 -
Antimony 1E-01 1E-06 1.0 4.00E-04 - 8.30E-08 | 7.12E-09 482 -
Arsenic 1E-01 1E-06 0.5 3.00E-04 1.5E+00 8.30E-08 7.12E-09 723 187

Barium 1E-01 1E-06 1.0 2.00E-01 - 8.30E-08 | 7.12E-09 240,900 -
Beryllium 1E-01 1E-06 1.0 2.00E-03 - 8.30E-08 | 7.12E-09 2,409 -
Cadmium-food 1E-01 1E-06 1.0 1.00E-03 - 8.30E-08 | 7.12E-09 1,205 -
Cadmium-water 1E-01 1E-06 1.0 5.00E-04 -- 8.30E-08 | 7.12E-09 602 --
Chromium lll 1E-01 1E-06 1.0 1.50E+00 -- 8.30E-08 | 7.12E-09 | 1,806,750 -
Chromium VI 1E-01 1E-06 1.0 3.00E-03 - 8.30E-08 | 7.12E-09 3,614 -
Cobalt 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Copper 1E-01 1E-06 1.0 4.00E-02 - 8.30E-08 | 7.12E-09 48,180 -
Cyanide 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Iron 1E-01 1E-06 1.0 3.00E-01 - 8.30E-08 | 7.12E-09 | 361,350 -
Lithium 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Manganese-food 1E-01 1E-06 1.0 4.67E-02 -- 8.30E-08 | 7.12E-09 56,210 --
Manganese-water 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Mercury 1E-01 1E-06 1.0 3.00E-04 - 8.30E-08 | 7.12E-09 361 -
Methylmercury 1E-01 1E-06 1.0 1.00E-04 - 8.30E-08 | 7.12E-09 120 -
Molybdenum 1E-01 1E-06 1.0 5.00E-03 - 8.30E-08 | 7.12E-09 6,023 -
Nickel 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Nitrate 1E-01 1E-06 1.0 1.60E+00 -- 8.30E-08 | 7.12E-09 | 1,927,200 -
Nitrite 1E-01 1E-06 1.0 1.00E-01 - 8.30E-08 | 7.12E-09 120,450 -
Selenium 1E-01 1E-06 1.0 5.00E-03 - 8.30E-08 | 7.12E-09 6,023 -
Silver 1E-01 1E-06 1.0 5.00E-03 - 8.30E-08 | 7.12E-09 6,023 -
Strontium 1E-01 1E-06 1.0 6.00E-01 - 8.30E-08 | 7.12E-09 722,700 -
Thallium 1E-01 1E-06 1.0 7.00E-05 - 8.30E-08 | 7.12E-09 84 -
Vanadium 1E-01 1E-06 1.0 1.00E-03 - 8.30E-08 | 7.12E-09 1,205 -
Zinc 1E-01 1E-06 1.0 3.00E-01 - 8.30E-08 | 7.12E-09 | 361,350 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-18. Surface Water RBC Calculations for Child Visitors in the Drainage

) Toxicity Values HIFs RBC (mg/L)
Target Risk (Likg-day)
Analyte Noncancer RfD Cancer SF Noncancer Cancer
Noncancer| Cancer (mg/kg-day) (mg/kg-day)'l Noncancer | Cancer |HQ = 1E-01|Risk = 1E-0§

Aluminum 1E-01 1E-06 1.00E+00 -- 7.47E-05 @ 6.40E-06 1338 --
Antimony 1E-01 1E-06 4.00E-04 -- 7.47E-05 @ 6.40E-06 1 --
Arsenic 1E-01 1E-06 3.00E-04 1.50E+00 7.47E-05 @ 6.40E-06 0.4 0.1
Barium 1E-01 1E-06 2.00E-01 -- 7.47E-05 @ 6.40E-06 267.7 --
Beryllium 1E-01 1E-06 2.00E-03 -- 7.47E-05 @ 6.40E-06 2.7 --
Cadmium-food 1E-01 1E-06 1.00E-03 -- 7.47E-05 @ 6.40E-06 1 --
Cadmium-water 1E-01 1E-06 5.00E-04 -- 7.47E-05 @ 6.40E-06 1 --
Chromium Il 1E-01 1E-06 1.50E+00 -- 7.47E-05 @ 6.40E-06 2008 --
Chromium VI 1E-01 1E-06 3.00E-03 -- 7.47E-05 @ 6.40E-06 4.0 --
Cobalt 1E-01 1E-06 2.00E-02 -- 7.47E-05 @ 6.40E-06 26.8 --
Copper 1E-01 1E-06 4.00E-02 -- 7.47E-05 @ 6.40E-06 53.5 --
Cyanide 1E-01 1E-06 2.00E-02 -- 7.47E-05 @ 6.40E-06 26.8 --
Iron 1E-01 1E-06 3.00E-01 -- 7.47E-05 @ 6.40E-06 401.5 --
Lithium 1E-01 1E-06 2.00E-02 -- 7.47E-05 @ 6.40E-06 26.8 --
Manganese-food 1E-01 1E-06 4.67E-02 -- 7.47E-05 @ 6.40E-06 62.5 --
Manganese-water 1E-01 1E-06 2.00E-02 -- 7.47E-05 | 6.40E-06 26.8 --
Mercury 1E-01 1E-06 3.00E-04 -- 7.47E-05 @ 6.40E-06 0.4 --
Methylmercury 1E-01 1E-06 1.00E-04 -- 7.47E-05 @ 6.40E-06 0.1 --
Molybdenum 1E-01 1E-06 5.00E-03 -- 7.47E-05 @ 6.40E-06 6.7 --
Nickel 1E-01 1E-06 2.00E-02 -- 7.47E-05 @ 6.40E-06 26.8 --
Nitrate 1E-01 1E-06 1.60E+00 -- 7.47E-05 @ 6.40E-06 2141.3 --
Nitrite 1E-01 1E-06 1.00E-01 -- 7.47E-05 @ 6.40E-06 133.8 --
Selenium 1E-01 1E-06 5.00E-03 -- 7.47E-05 @ 6.40E-06 6.7 --
Silver 1E-01 1E-06 5.00E-03 -- 7.47E-05 @ 6.40E-06 6.7 --
Strontium 1E-01 1E-06 6.00E-01 -- 7.47E-05 @ 6.40E-06 803.0 --
Thallium 1E-01 1E-06 7.00E-05 -- 7.47E-05 @ 6.40E-06 0.1 --
Vanadium 1E-01 1E-06 1.00E-03 -- 7.47E-05 @ 6.40E-06 1.3 --
Zinc 1E-01 1E-06 3.00E-01 -- 7.47E-05 @ 6.40E-06 401.5 --

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-19. Fish Tissue RBC Calculations for Child Fishermen in the Drainage

) Toxicity Values HIFs RBC (mg/kg)
Target Risk
Analyte Noncancer RfD  Cancer SF (kg/kg-day) Noncancer Cancer
Noncancer | Cancer (mg/kg-day) (mg/kg-day)'l Noncancer | Cancer |HQ = 1E-01| Risk = 1E-06
Aluminum 1E-01 1E-06 1.00E+00 -- 7.26E-05 @ 6.23E-06 1,377 -
Antimony 1E-01 1E-06 4.00E-04 - 7.26E-05 | 6.23E-06 0.55 -
Arsenic 1E-01 1E-06 3.00E-04 1.5E+00 7.26E-05 | 6.23E-06 0.41 0.11

Barium 1E-01 1E-06 2.00E-01 - 7.26E-05 | 6.23E-06 275 -
Beryllium 1E-01 1E-06 2.00E-03 - 7.26E-05 | 6.23E-06 2.75 -
Cadmium-food 1E-01 1E-06 1.00E-03 - 7.26E-05 | 6.23E-06 1.38 -
Cadmium-water 1E-01 1E-06 5.00E-04 -- 7.26E-05 = 6.23E-06 0.7 --
Chromium lll 1E-01 1E-06 1.50E+00 - 7.26E-05 | 6.23E-06 2,065 --
Chromium VI 1E-01 1E-06 3.00E-03 - 7.26E-05 | 6.23E-06 4.13 -
Cobalt 1E-01 1E-06 2.00E-02 - 7.26E-05 | 6.23E-06 28 -
Copper 1E-01 1E-06 4.00E-02 - 7.26E-05 | 6.23E-06 55 -
Cyanide 1E-01 1E-06 2.00E-02 - 7.26E-05 | 6.23E-06 28 -
Iron 1E-01 1E-06 3.00E-01 - 7.26E-05 | 6.23E-06 413 -
Lithium 1E-01 1E-06 2.00E-02 - 7.26E-05 | 6.23E-06 28 -
Manganese-food 1E-01 1E-06 4.67E-02 -- 7.26E-05 = 6.23E-06 64 --
Manganese-water 1E-01 1E-06 2.00E-02 -- 7.26E-05 = 6.23E-06 27.5 --
Mercury 1E-01 1E-06 3.00E-04 - 7.26E-05 | 6.23E-06 0.41 -
Methylmercury 1E-01 1E-06 1.00E-04 - 7.26E-05 | 6.23E-06 0.14 -
Molybdenum 1E-01 1E-06 5.00E-03 - 7.26E-05 | 6.23E-06 6.9 -
Nickel 1E-01 1E-06 2.00E-02 - 7.26E-05 | 6.23E-06 28 -
Nitrate 1E-01 1E-06 1.60E+00 - 7.26E-05 | 6.23E-06 2,203 --
Nitrite 1E-01 1E-06 1.00E-01 - 7.26E-05 | 6.23E-06 138 -
Selenium 1E-01 1E-06 5.00E-03 - 7.26E-05 | 6.23E-06 6.9 -
Silver 1E-01 1E-06 5.00E-03 - 7.26E-05 | 6.23E-06 6.9 -
Strontium 1E-01 1E-06 6.00E-01 - 7.26E-05 | 6.23E-06 826 -
Thallium 1E-01 1E-06 7.00E-05 - 7.26E-05 | 6.23E-06 0.096 -
Vanadium 1E-01 1E-06 1.00E-03 - 7.26E-05 | 6.23E-06 14 -
Zinc 1E-01 1E-06 3.00E-01 - 7.26E-05 | 6.23E-06 413 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-20. Sediment RBC Calculations for Adult Campers in the Drainage

) Soil Toxicity Values HIFs RBC (mg/kg)
Target Risk RBA (kalkg-day)
Analyte Noncancer RfD| Cancer SF gikg-day Noncancer Cancer
Noncancer Cancer | (UNMESS) | imgig-day)  (mg/kg-day)™| Noncancer  Cancer |HQ = 1E-01 Risk = 1E-06
Aluminum 1E-01 1E-06 1.0 1.00E+00 -- 1.96E-08 | 8.39E-09 | 5,110,000 -
Antimony 1E-01 1E-06 1.0 4.00E-04 - 1.96E-08 @ 8.39E-09 2,044 -
Arsenic 1E-01 1E-06 0.5 3.00E-04 1.5E+00 1.96E-08 @ 8.39E-09 3,066 159

Barium 1E-01 1E-06 1.0 2.00E-01 - 1.96E-08 | 8.39E-09 | 1,022,000 -
Beryllium 1E-01 1E-06 1.0 2.00E-03 - 1.96E-08 @ 8.39E-09 10,220 -
Cadmium-food 1E-01 1E-06 1.0 1.00E-03 - 1.96E-08 = 8.39E-09 5,110 -
Cadmium-water 1E-01 1E-06 1.0 5.00E-04 -- 1.96E-08 @ 8.39E-09 2,555 --
Chromium lll 1E-01 1E-06 1.0 1.50E+00 -- 1.96E-08 @ 8.39E-09 | 7,665,000 -
Chromium VI 1E-01 1E-06 1.0 3.00E-03 - 1.96E-08 @ 8.39E-09 15,330 -
Cobalt 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 = 8.39E-09 102,200 -
Copper 1E-01 1E-06 1.0 4.00E-02 - 1.96E-08 @ 8.39E-09 204,400 -
Cyanide 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 = 8.39E-09 102,200 -
Iron 1E-01 1E-06 1.0 3.00E-01 - 1.96E-08 | 8.39E-09 | 1,533,000 -
Lithium 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 = 8.39E-09 102,200 -
Manganese-food 1E-01 1E-06 1.0 4.67E-02 -- 1.96E-08 @ 8.39E-09 238,467 --
Manganese-water 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 @ 8.39E-09 102,200 -
Mercury 1E-01 1E-06 1.0 3.00E-04 - 1.96E-08 @ 8.39E-09 1,533 -
Methylmercury 1E-01 1E-06 1.0 1.00E-04 - 1.96E-08 @ 8.39E-09 511 -
Molybdenum 1E-01 1E-06 1.0 5.00E-03 - 1.96E-08 @ 8.39E-09 25,550 -
Nickel 1E-01 1E-06 1.0 2.00E-02 - 1.96E-08 = 8.39E-09 102,200 -
Nitrate 1E-01 1E-06 1.0 1.60E+00 -- 1.96E-08 | 8.39E-09 | 8,176,000 -
Nitrite 1E-01 1E-06 1.0 1.00E-01 - 1.96E-08 = 8.39E-09 511,000 -
Selenium 1E-01 1E-06 1.0 5.00E-03 - 1.96E-08 @ 8.39E-09 25,550 -
Silver 1E-01 1E-06 1.0 5.00E-03 - 1.96E-08 | 8.39E-09 25,550 -
Strontium 1E-01 1E-06 1.0 6.00E-01 - 1.96E-08 | 8.39E-09 | 3,066,000 -
Thallium 1E-01 1E-06 1.0 7.00E-05 - 1.96E-08 = 8.39E-09 358 -
Vanadium 1E-01 1E-06 1.0 1.00E-03 - 1.96E-08 @ 8.39E-09 5,110 -
Zinc 1E-01 1E-06 1.0 3.00E-01 - 1.96E-08 | 8.39E-09 | 1,533,000 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-21. Surface Water RBC Calculations for Adult Campers in the Drainage

) Toxicity Values HIFs RBC (mg/L)
Target Risk (Ukg-day)
Analyte Noncancer RfD| Cancer SF Noncancer Cancer
Noncancer | Cancer (mg/kg-day)  (mg/kg-day)™ | Noncancer ~ Cancer |HQ =1E-01|Risk = 1E-0§

Aluminum 1E-01 1E-06 1.00E+00 -- 1.57E-03 | 6.71E-04 64 --
Antimony 1E-01 1E-06 4.00E-04 -- 1.57E-03 | 6.71E-04 0 --

Arsenic 1E-01 1E-06 3.00E-04 1.50E+00 1.57E-03 | 6.71E-04 0.019 0.001
Barium 1E-01 1E-06 2.00E-01 -- 1.57E-03 | 6.71E-04 12.8 --
Beryllium 1E-01 1E-06 2.00E-03 -- 1.57E-03 | 6.71E-04 0.1 --
Cadmium-food 1E-01 1E-06 1.00E-03 -- 1.57E-03 | 6.71E-04 0 --
Cadmium-water 1E-01 1E-06 5.00E-04 -- 1.57E-03 | 6.71E-04 0 --
Chromium 111 1E-01 1E-06 1.50E+00 -- 1.57E-03 | 6.71E-04 96 --
Chromium VI 1E-01 1E-06 3.00E-03 -- 1.57E-03 | 6.71E-04 0.2 --
Cobalt 1E-01 1E-06 2.00E-02 -- 1.57E-03 | 6.71E-04 1.3 --
Copper 1E-01 1E-06 4.00E-02 -- 1.57E-03 | 6.71E-04 2.6 --
Cyanide 1E-01 1E-06 2.00E-02 -- 1.57E-03 | 6.71E-04 1.3 --
Iron 1E-01 1E-06 3.00E-01 -- 1.57E-03 | 6.71E-04 19.2 --
Lithium 1E-01 1E-06 2.00E-02 -- 1.57E-03 | 6.71E-04 1.3 --
Manganese-food 1E-01 1E-06 4.67E-02 -- 1.57E-03 | 6.71E-04 3.0 --
Manganese-water 1E-01 1E-06 2.00E-02 -- 1.57E-03 | 6.71E-04 1.3 --
Mercury 1E-01 1E-06 3.00E-04 -- 1.57E-03 | 6.71E-04 0.0 --
Methylmercury 1E-01 1E-06 1.00E-04 -- 1.57E-03 | 6.71E-04 0.0 --
Molybdenum 1E-01 1E-06 5.00E-03 -- 1.57E-03 | 6.71E-04 0.3 --
Nickel 1E-01 1E-06 2.00E-02 -- 1.57E-03 | 6.71E-04 1.3 --
Nitrate 1E-01 1E-06 1.60E+00 -- 1.57E-03 | 6.71E-04 102.2 --
Nitrite 1E-01 1E-06 1.00E-01 -- 1.57E-03 | 6.71E-04 6.4 --
Selenium 1E-01 1E-06 5.00E-03 -- 1.57E-03 | 6.71E-04 0.3 --
Silver 1E-01 1E-06 5.00E-03 -- 1.57E-03 | 6.71E-04 0.3 --
Strontium 1E-01 1E-06 6.00E-01 -- 1.57E-03 | 6.71E-04 38.3 --
Thallium 1E-01 1E-06 7.00E-05 -- 1.57E-03 | 6.71E-04 0.0 --
Vanadium 1E-01 1E-06 1.00E-03 -- 1.57E-03 | 6.71E-04 0.1 --
Zinc 1E-01 1E-06 3.00E-01 -- 1.57E-03 | 6.71E-04 19.2 --

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor
PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-22. Sediment RBC Calculations for Child Campers in the Drainage

) Soil Toxicity Values HIFs RBC (mg/kg)
Target Risk RBA (kalkg-day)
Analyte Noncancer RfD| Cancer SF gikg-day Noncancer Cancer
Noncancer Cancer | (UNMESS) | imgig-day)  (mg/kg-day)™| Noncancer  Cancer |HQ = 1E-01 Risk = 1E-06
Aluminum 1E-01 1E-06 1.0 1.00E+00 -- 8.30E-08 | 7.12E-09 | 1,204,500 -
Antimony 1E-01 1E-06 1.0 4.00E-04 - 8.30E-08 | 7.12E-09 482 -
Arsenic 1E-01 1E-06 0.5 3.00E-04 1.5E+00 8.30E-08 7.12E-09 723 187

Barium 1E-01 1E-06 1.0 2.00E-01 - 8.30E-08 | 7.12E-09 240,900 -
Beryllium 1E-01 1E-06 1.0 2.00E-03 - 8.30E-08 | 7.12E-09 2,409 -
Cadmium-food 1E-01 1E-06 1.0 1.00E-03 - 8.30E-08 | 7.12E-09 1,205 -
Cadmium-water 1E-01 1E-06 1.0 5.00E-04 -- 8.30E-08 | 7.12E-09 602 --
Chromium lll 1E-01 1E-06 1.0 1.50E+00 -- 8.30E-08 | 7.12E-09 | 1,806,750 -
Chromium VI 1E-01 1E-06 1.0 3.00E-03 - 8.30E-08 | 7.12E-09 3,614 -
Cobalt 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Copper 1E-01 1E-06 1.0 4.00E-02 - 8.30E-08 | 7.12E-09 48,180 -
Cyanide 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Iron 1E-01 1E-06 1.0 3.00E-01 - 8.30E-08 | 7.12E-09 | 361,350 -
Lithium 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Manganese-food 1E-01 1E-06 1.0 4.67E-02 -- 8.30E-08 | 7.12E-09 56,210 --
Manganese-water 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Mercury 1E-01 1E-06 1.0 3.00E-04 - 8.30E-08 | 7.12E-09 361 -
Methylmercury 1E-01 1E-06 1.0 1.00E-04 - 8.30E-08 | 7.12E-09 120 -
Molybdenum 1E-01 1E-06 1.0 5.00E-03 - 8.30E-08 | 7.12E-09 6,023 -
Nickel 1E-01 1E-06 1.0 2.00E-02 - 8.30E-08 | 7.12E-09 24,090 -
Nitrate 1E-01 1E-06 1.0 1.60E+00 -- 8.30E-08 | 7.12E-09 | 1,927,200 -
Nitrite 1E-01 1E-06 1.0 1.00E-01 - 8.30E-08 | 7.12E-09 120,450 -
Selenium 1E-01 1E-06 1.0 5.00E-03 - 8.30E-08 | 7.12E-09 6,023 -
Silver 1E-01 1E-06 1.0 5.00E-03 - 8.30E-08 | 7.12E-09 6,023 -
Strontium 1E-01 1E-06 1.0 6.00E-01 - 8.30E-08 | 7.12E-09 722,700 -
Thallium 1E-01 1E-06 1.0 7.00E-05 - 8.30E-08 | 7.12E-09 84 -
Vanadium 1E-01 1E-06 1.0 1.00E-03 - 8.30E-08 | 7.12E-09 1,205 -
Zinc 1E-01 1E-06 1.0 3.00E-01 - 8.30E-08 | 7.12E-09 | 361,350 -

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C1-23. Surface Water RBC Calculations for Child Campers in the Drainage

) Toxicity Values HIFs RBC (mg/L)
Target Risk (Likg-day)
Analyte Noncancer RfD Cancer SF Noncancer Cancer
Noncancer| Cancer (mg/kg-day) (mg/kg-day)'l Noncancer | Cancer |HQ = 1E-01|Risk = 1E-0§

Aluminum 1E-01 1E-06 1.00E+00 -- 1.66E-03 @ 1.42E-04 60 --
Antimony 1E-01 1E-06 4.00E-04 -- 1.66E-03 @ 1.42E-04 0 --

Arsenic 1E-01 1E-06 3.00E-04 1.50E+00 1.66E-03 @ 1.42E-04 0.018 0.005
Barium 1E-01 1E-06 2.00E-01 -- 1.66E-03 @ 1.42E-04 12.0 --
Beryllium 1E-01 1E-06 2.00E-03 -- 1.66E-03 @ 1.42E-04 0.1 --
Cadmium-food 1E-01 1E-06 1.00E-03 -- 1.66E-03 @ 1.42E-04 0 --
Cadmium-water 1E-01 1E-06 5.00E-04 -- 1.66E-03 = 1.42E-04 0 --
Chromium Il 1E-01 1E-06 1.50E+00 -- 1.66E-03 @ 1.42E-04 90 --
Chromium VI 1E-01 1E-06 3.00E-03 -- 1.66E-03 = 1.42E-04 0.2 --
Cobalt 1E-01 1E-06 2.00E-02 -- 1.66E-03 @ 1.42E-04 1.2 --
Copper 1E-01 1E-06 4.00E-02 -- 1.66E-03 @ 1.42E-04 2.4 --
Cyanide 1E-01 1E-06 2.00E-02 -- 1.66E-03 @ 1.42E-04 1.2 --
Iron 1E-01 1E-06 3.00E-01 -- 1.66E-03 @ 1.42E-04 18.1 --
Lithium 1E-01 1E-06 2.00E-02 -- 1.66E-03 @ 1.42E-04 1.2 --
Manganese-food 1E-01 1E-06 4.67E-02 -- 1.66E-03 @ 1.42E-04 2.8 --
Manganese-water 1E-01 1E-06 2.00E-02 -- 1.66E-03 | 1.42E-04 1.2 --
Mercury 1E-01 1E-06 3.00E-04 -- 1.66E-03 = 1.42E-04 0.0 --
Methylmercury 1E-01 1E-06 1.00E-04 -- 1.66E-03 = 1.42E-04 0.0 --
Molybdenum 1E-01 1E-06 5.00E-03 -- 1.66E-03 @ 1.42E-04 0.3 --
Nickel 1E-01 1E-06 2.00E-02 -- 1.66E-03 @ 1.42E-04 1.2 --
Nitrate 1E-01 1E-06 1.60E+00 -- 1.66E-03 @ 1.42E-04 96.4 --
Nitrite 1E-01 1E-06 1.00E-01 -- 1.66E-03 @ 1.42E-04 6.0 --
Selenium 1E-01 1E-06 5.00E-03 -- 1.66E-03 = 1.42E-04 0.3 --
Silver 1E-01 1E-06 5.00E-03 -- 1.66E-03 @ 1.42E-04 0.3 --
Strontium 1E-01 1E-06 6.00E-01 -- 1.66E-03 @ 1.42E-04 36.1 --
Thallium 1E-01 1E-06 7.00E-05 -- 1.66E-03 @ 1.42E-04 0.0 --
Vanadium 1E-01 1E-06 1.00E-03 -- 1.66E-03 @ 1.42E-04 0.1 --
Zinc 1E-01 1E-06 3.00E-01 -- 1.66E-03 @ 1.42E-04 18.1 --

RME = Reasonable Maximum Exposure
HIF = Human Intake Factor

PEF = Particulate Emission Factor

RBC = Risk Based Concentration
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Table C2-1. Adult Lead Model Inputs

ATV Rider Hiker in Recreational Fisherman Adult Camper in Drainage
Parameter Unit Onsite OnsnteSlL\J/I ::;:eg Area in DrsallJ r;fagceeArea — Area Source Notes
Soil Soil Water Sediment | Fish Tissue Water Sediment Water Sediment
PbBO ug/dL 17 17 1.7 17 1.7 17 17 1.7 17 AGEISS 1996 Bingham Creek Study
ug/dL per .
BKSF ug/day 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 USEPA 2003a USEPA default recommendation
IRl mg/day 50 25 -- - -- - -- -- - Professional Judgement CTE exposure parameter
EFi days/yr 6 6 -- - -- - -- -- - Community Interviews CTE exposure parameter
Mean breathing rate for moderate and
ar m/hr 24 USEPA 1997 heavy activities.
IRyish tissue g/day - -- - -- 8 -- - - -- USEPA 1997 CTE exposure parameter
. . Assumes 10% of fish ingested are from thd
Fish tissue (unitless) -- - -- - 0.1 - -- -- - Professional Judgement Standard Mine site
EFish tissue days/yr -- - -- - 234 - -- -- - USEPA 1993 CTE exposure parameter
EFsi days/yr 6 - -- - -- - -- -- - Community Interviews CTE exposure parameter
IRsegiment mg/day -- -- -- 125 -- -- 125 -- 125 Professional Judgement CTE exposure parameter
. CTE exposure parameter. Assumes 5
IRsurface water L/day - - 0.0025 - - 0.0025 - 1 - Professional Judgement mL/hour; 0.5 hours/day.
EFgeqi
sedimentisurface | qavs/yr - - 6 6 - 6 6 6 6 Community Interviews CTE exposure parameter
water
PEF kg/im® 1.18E-06 - -- - -- - -- -- - Appendix F Appendix F - PEF Derivation.
For soil and sediment: 0.2 (default) * 0.6
. (RBA)
AF (unitless) 0.12 0.12 0.2 0.12 0.2 0.2 0.12 0.2 0.12 USEPA 2003a For fish and surface water: 0.2 (default) *
1 (RBA)
RatiOgetaymateral | (Unitless) 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 0.9 USEPA 2003a USEPA default recommendation
GSD (unitless) 15 15 15 15 15 15 15 15 15 AGEISS 1996 Bingham Creek Study

-- = Model input not applicable to this receptor.

AGEISS 1996.

USEPA 1993. Superfund's standard Default Exposure Factors for the CTE and RME.

USEPA 1997. Exposure Factors Handbook

USEPA 2002a. Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites.

USEPA 2003a. Recommendations of the Technical Review Workgroup for Lead - an approach for assessing risks associated with adult exposure to lead in soil.
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Table C2-2. Summary of Lead RBCs

Location Receptor Medium RBC Units
ATV Rider Soil 59,408 mg/kg
On-site Sediment 405,838 mg/kg
Hiker
Surface Water 1,218 mg/L
Sediment 405,838 mg/kg
Fisherman Surface Water 1,218 mg/L
Drainages Fish Tissue 98 mg/kg ww
Sediment 405,838 mg/kg
Camper
Surface Water 3.0 mg/L




Table C2-3

RBC for Exposure of On-Site Recreational Visitors to Lead in Soil
by Ingestion and Inhalation

Basic Equations
PbB(fetus) = PbB(mother) * Ratio
PbB(mother) = PbB0 + BKSF*[Csoil*IRsoil*AFsoil*EF/365 + Csoil*PEF*BR*AFa*EF/365]

Adult Adult
Parameter Units ATV Rider Hiker
PbBO ug/dL 1.7 1.7
BKSF ug/dL per ug/day 0.4 0.4
Ratio ug/dL per ug/dL 0.9 0.9
GSD - 15 15
Csaoil ug/g 59,408 202,936
IRsoil g/day 0.050 0.025
AFsoil ug absorbed per ug ingested 0.12 0.12
PEF g/m3 1.18E-03 0
BR m3/hr 2.4 2.4
ET hrs/day 15 15
AFa 1.00 1.00
EF days/yr 6 6
ID soil ug/day 48.83 83.40
IDair ug/day 4.148 0.00
AD soil ug/day 5.859 10.008
AD inhal ug/day 4,148 0.000
AD total ug/day 10.008 10.008
PbB(mom) ug/dL 5.703 5.703
PbB(fetus) ug/dL 5.133 5.133
mu 1.6357 1.6357
sigma 0.405 0.405
P10 5.00% 5.00%

Final RBC 59,408 ug/
9/9




Table C2-4
RBC for Exposure of Recreational Visitors to Lead
in Water by Incidental Ingestion

Basic Equations

PbB = PbB0 + BKSF*AD
AD =D * AF

ID=C * IR * EF/365
PbB(95th) = GM*GSD"1.645
Target 95th(fetal) = 10 / Ratio

where
PbB = Geomean PbB in exposed population
PbBO0 = Baseline GM PbB in exposed population
BKSF = Biokinetic slope factor (ug/dL increase in PbB per ug/day absorbed)
ID = Ingested dose of lead (ug/day)
AD = Absorbed dose (ug/day)
AF = Absorption Fraction
C = Concentration of lead
IR = Intake rate
EF = Exposure frequency
Ratio = Fetal to maternal PbB ratio
On-site Drainage Drainage
INPUTS Hiker Fisherman Adult Camper
C(water) ug/L 1,217,515 1,217,515 3,044
PbBO ug/dL 1.7 1.7 1.7
BKSF ug/dL per ug/day 0.4 0.4 0.4
IR L/day 0.0025 0.0025 1
EF days/yr 6 6 6
AF 0.2 0.2 0.2
ratio 0.9 0.9 0.9
GSD 15 15 15
Results
ID ug/day 50.0 50 50
AD ug/day 10.0 10.0 10
PbB (GM, adult)  ug/dL 5.70 5.70 5.70
PbB(95th, fetal)  ug/dL 10.00 10.00 10.00
[Final RBC [ug/L | 1217515 | 1217515 | 3,044 |




Table C2-5

RBC for Exposure of Recreational Visitors to Lead in Sediment
by Incidental Ingestion

Basic Equations
PbB = PbB0 + BKSF*AD
AD = 1D * AF
ID=C* IR * EF/365
PbB(95th) = GM*GSD"1.645
Target 95th(fetal) = 10 / Ratio

where

PbB = Geomean PbB in exposed population

PbBO0 = Baseline GM PbB in exposed population

BKSF = Biokinetic slope factor (ug/dL increase in PbB per ug/day absorbed)

ID = Ingested dose of lead (ug/day)

AD = Absorbed dose (ug/day)

AF = Absorption Fraction

C = Concentration of lead

IR = Intake rate

EF = Exposure frequency

Ratio = Fetal to maternal PbB ratio

Drainage On-Site Drainage

INPUTS Fisherman Hiker Adult Camper

C(sediment) ug/g 405,838 405,838 405,838

PbBO ug/dL 1.7 1.7 1.7

BKSF ug/dL per ug/day 0.4 0.4 0.4

IR mg/day 12.5 12.5 125

EF days/yr 6 6 6

AF 0.12 0.12 0.12

ratio 0.9 0.9 0.9

GSD 15 15 15
Results

ID ug/day 83.4 83.4 83.4

AD ug/day 10.0 10.0 10.0

PbB (GM, adult) ug/dL 5.70 5.70 5.70

PbB(95th, fetal) ug/dL 10.00 10.00 10.00
[Final RBC [ug/g 405838 | 405838 | 405838 |




Table C2-6

RBC for Exposure of Recreational Visitors in the Drainages
to Lead in Fish

Basic Equations
PbB = PbB0 + BKSF*AD
AD = 1D * AF
ID=C* IR * EF/365
PbB(95th) = GM*GSD"1.645
Target 95th(fetal) = 10 / Ratio

where
PbB = Geomean PbB in exposed population
PbBO0 = Baseline GM PbB in exposed population
BKSF = Biokinetic slope factor (ug/dL increase in PbB per ug/day absorbed)
ID = Ingested dose of lead (ug/day)
AD = Absorbed dose (ug/day)
AF = Absorption Fraction
C = Concentration of lead
IR = Intake rate (g/day total)
F = fraction of total fish from the site
EF = Exposure frequency
Ratio = Fetal to maternal PbB ratio
Drainage
INPUTS Fisherman
C(fish) ug/g 98
PbBO ug/dL 1.7
BKSF ug/dL per ug/day 0.4
IR g/day 8
Ffish tissue - 0.1
EF days/yr 234
AF 0.2
ratio 0.9
GSD 15
Results
ID ug/day 50
AD ug/day 10.0
PbB (GM, adult)  ug/dL 5.70
PbB(95th, fetal)  ug/dL 10.00

[Final RBC [ug/g ww [ 98 [
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APPENDIX D

COMMUNITY INTERVIEWS FOR DETERMINING
LAND USE AT THE STANDARD MINE SITE

July 27, 2006



Community Interviews for Determining
Land Use at the Standard Mine Site
Crested Butte, Colorado — July 27, 2006
Written by Libby Faulk

Interview Summary and Area Statistics

Interviews were voluntary and done by phone, email, and in person. There were three
public notices in the newspaper and fact sheets posted throughout the town to make the
community aware of EPA’s interest in information about recreational use at the Standard
Mine. The following is a summary of the responses to the 9 questions as well as
information on the demographics of those that responded:

Total Adult Responders — 29
20t029-4

30t039-2

40t049-6

50t059-8

60t0 69 -1

70t069-1

No age given — 7

Number of Males responders — 11
Number of Female responders — 18

According to the 2000 U.S. Census, Crested Butte population breakout was the
following:

Crested Butte town, Colorado Statistics and Demographics (US Census 2000)

Number Percent
Crested Butte Population: 1529 100.00%
Sex and Age
Male 848 55.46%
Female 681 44.54%
Under 5 years 59 3.86%
5to 9 years 46 3.01%
10 to 14 years 60 3.92%
15 to 19 years 56 3.66%
20 to 24 years 162 10.6%

25 to 34 years 590 38.59%



35 to 44 years
45 to 54 years
55 to 59 years
60 to 64 years
65 to 74 years
75 to 84 years

85 years and over

Median age (years)

Questions and Responses

Current Land Use

260
207
43
17
22

30.6

17%
13.54%
2.81%
1.11%
1.44%
0.46%
0%

1. What are the current land uses at the Standard Mine Site? (check all that apply)

Residential
Commercial/Industrial
Recreational

Other (Please specify)

All 29 responders believed recreational was one of the current land uses taking place at
our around the Standard Mine Site. Of the responses received, 6 believed there was some

level of commercial activity taking place in the area such as hiking tours. Of the

responses received, 4 responders believed there’s current residential use in the area.

2. For those land uses checked above, except residential, what type of activities do
people engage in?

Of the choices above, we received the following response:

ATV and motorcycle riding
Hiking, mountain biking
Camping

Skiing, Snowmobiling
Fishing

Mining

Other (please specify)

ATV and motorcycle riding — 14
Hiking, mountain biking — 28
Camping — 6

Skiing, Snowmobiling — 17
Fishing -0



e Mining-0

e Other (please specify)

. horseback riding

rock hounding

biomonitoring

snowboarding

hiking with dog who may be drinking the water
One responder witnessed a jeep in the area.

oo wdE

3. How often do people engage in the activities checked above? (please specify for
all activities checked above)

e Number of hours per event
e Number of days per year
e Number of years

Many responders were not sure how long people spend time in the Standard Mine area
but most responders felt that the time spent would be very little. The reason stated for
this is because they believed most people would just be passing through the site and not
hanging around the site itself. For those that did respond, they responded with the
following:

e Number of hours per event — under 5 hours per event with the
exception of one response that state 10 hours per event and another 24
hours or more. The person that responded with 24 hours or more has
property in the area.

e Number of days per year

0 Under5days—-11

O 6tol10days-3

0 1ltol15days—-2

0 16to20days-0

0 Over 20 days -1
* One person that responded stated she was up there 250 to 300 times
per year.

e Number of years

o lto5yrs.-9

O 6tol1l0yrs.-3
0o 11to20yrs.—3
0 Over20yrs.—-5

General Comments Received:
e The numbers may be increasing because of the interest around the clean-up of

the mine and people wanting to see what the ruckus is all about.
e For mountain bikers under an hour and for motorized users maybe more time.



e Some probably just pass right on through or turnaround because they missed
the trail head to Copley Lake.

4, Do you bring your children with you? If so, what are their ages?

Of those that responded to this question, 12 do not have children. For those that have
children, 11 of them said they do not take their children with them to that area and one
said their child has only been to Copley Lake which is below the Standard Mine, another
responder said she took her daughter there once at age 11 but she’s not 28, and one
responder said that her kids have been up in the area a long time ago but not recently.
Her children are now ages 14 and 18. | did not get the ages of the children where the
parents stated that they have never taken their children up to the Standard Mine site.

General Comments:

e The area of hiking is too steep for children to hike.

e Don’t have any and have never seen any up there when I’ve been up there. It
seems that the hike would be too steep for children.

e Too far up and steep.

e Only up to Copley Lake

e We shouldn’t assume that children are not hiking in the area because there are
quite a few families that do lots of hiking in the area.

e You’ll see kids on ATVs and motorbikes riding around.

5. If you fish, where do you fish? (Please describe location of where on site fishing
is occurring, for example, at the site itself, along Elk Creek below the site, Coal
Creek).

No one responded as having fished in the area.

6. How many fish do you catch each year from this site? Do you eat all of the fish
you catch? When you prepare the fish, do you prepare just the fillets or do you
include other parts of the fish?

See response to #5 above.

Future Land Use

1. What do you think are the most likely land uses for the Standard Mine site in the
future? (Check all that apply)

Residential
Commercial/Industrial
Recreational

Other (please specify)



All 29 responders believed that in the future, recreational use would continue to be the
main use in and around the Standard Mine area. Of all the responders, 9 of the
responders felt that residential development could occur in the area, 7 felt there could be
commercial interest such as tours in the area.

2. For each of the land uses checked above, please explain the basis for your answer.
For example, if residential land use is checked, is this based on zoning ordinances,
county planning, recent property purchases, development plans, etc.

Many of the responses received to this question were the same from each responder. The
comments received were the following:

e Continue to be the same recreational activities as is occurring in the area now.

e There could be an increase in commercial activity for touring in the area.

e The Township of Irwin is close by and growing and so residential
development is bound to spill over into the Elk Basin area.

e There’s private property in the area so there will probably be an increase in
residential development at some point.

e You may see more tours for historical and educational purposes.

e Recreational only - Climate, location and elevation.

e Will depend on road improvements to the area that would make it more
accessible.

e Doubts much due to steepness of the area and difficulty in getting to the mine
site.

e Recreational only - Location, terrain, and precipitation.

e Recreational only — location, accessibility, and demand.

3. For those land uses checked above, except residential, what are the most likely
activities you think people may engage in?

ATV and motorcycle riding
Hiking, mountain biking
Camping

Skiing, Snowmobiling
Fishing

Mining

Other (please specify)

Of the choices above, we received the following response:

ATV and motorcycle riding — 17
Hiking, mountain biking — 29
Camping - 10

Skiing, Snowmobiling — 19
Fishing-0



e Mining-0

e Other (please specify)

. horseback riding
biomonitoring
educational tours (hiking)
Jeeps 4-wheeling

rock hounding

hunting

oo wdE

General Comments Received:

e Camping may increase but probably around Copley Lake and not up at the
mine site itself.

Other general suggestions or comments that responder’s mentioned during the interviews
or on their interview sheet were:

1.

If the U.S.F.S would clearly mark the trail head to Copley Lake, less people
would end up at the Standard Mine site.

Someone should evaluate the risk of hunting wildlife in and around the Standard
Mine site because the elk and deer in the area probably drink out of the creek and
pond. What would the mean for someone who eventually ate the elk or deer?

People probably don’t typically come across the mine because it’s not easy to
stumble across.

There’s a lot of private property in the area making it difficult to get to the site
without crossing over someone’s property.

There are gates in various areas making it difficult to get to the site.

We think that somewhere between 175 to 200 mountain bikers visit the Gunsight
Pass/Standard Mine/Scarps Ridge area in a summer. If there was a more defined
route from the top of Gunsight through the Standard Mine site down Elk Creek to
Kebler the area would probably see more use. | think many folks believe there
are private property issues through the area.
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Data File Arsenic  Soil

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION

190

160

4.6

680
75.53368
29.9
105.7539
11183.88
1.400089
2.756931

0.761712
0.753194
99.16303
100.2845
289.4506
286.2137
248.0214
0.048737
247.7525

1.526056
6.522093
3.540317
1.253373
1.570943

Data are Non-parametric (0.05)

Use 97.5% Chebyshev (Mean, Sd) UCL

Variable: 14

Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not normal at 5% significance level

0.251192
0.064277

95% UCL (Assuming Normal Distribution)

Student's-t UCL 88.21548
Gamma Distribution Test

A-D Test Statistic 6.992918

A-D 5% Critical Value 0.795518

K-S Test Statistic 0.15362

K-S 5% Critical Value 0.068849

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 87.16495

Adjusted Gamma UCL 87.25957
Lognormal Distribution Test

Lilliefors Test Statisitic 0.131067

Lilliefors 5% Critical Value 0.064277

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 93.89511
95% Chebyshev (MVUE) UCL 114.1092
97.5% Chebyshev (MVUE) UCL 130.9992
99% Chebyshev (MVUE) UCL 164.1763
95% Non-parametric UCLs
CLT UCL 88.15332
Adj-CLT UCL (Adjusted for skewness) 89.79296
Mod-t UCL (Adjusted for skewness) 88.47123
Jackknife UCL 88.21548
Standard Bootstrap UCL 88.09772
Bootstrap-t UCL 90.52036
Hall's Bootstrap UCL 89.91361
Percentile Bootstrap UCL 88.19
BCA Bootstrap UCL 90.12421
95% Chebyshev (Mean, Sd) UCL 108.976
97.5% Chebyshev (Mean, Sd) UCL 123.4465
99% Chebyshev (Mean, Sd) UCL 151.871



Data File Aluminum  Soil

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION
Data are normal (0.05)

Use Student's-t UCL

190

164

966
18000
7068.032
6930
2957.458
8746558
0.418427
0.400131

4,939137

4.86466
1431.026
1452.934
1876.872
1848.571
1749.686
0.048737

1748.96

6.873164
9.798127
8.758703
0.495221
0.245244

Variable: 7530

Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data are normal at 5% significance level

0.051111
0.064277

95% UCL (Assuming Normal Distribution)

Student's-t UCL 7422.684
Gamma Distribution Test

A-D Test Statistic 1.038758

A-D 5% Critical Value 0.755909

K-S Test Statistic 0.065793

K-S 5% Critical Value 0.066379

Data follow approximate gamma distibution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 7467.487

Adjusted Gamma UCL 7470.584
Lognormal Distribution Test

Lilliefors Test Statisitic 0.097021

Lilliefors 5% Critical Value 0.064277

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 7678.868
95% Chebyshev (MVUE) UCL 8381.19
97.5% Chebyshev (MVUE) UCL 8896.136
99% Chebyshev (MVUE) UCL 9907.647
95% Non-parametric UCLs
CLT UCL 7420.946
Adj-CLT UCL (Adjusted for skewness) 7427.601
Mod-t UCL (Adjusted for skewness) 7423.722
Jackknife UCL 7422.684
Standard Bootstrap UCL 7413.029
Bootstrap-t UCL 7426.366
Hall's Bootstrap UCL 7432.871
Percentile Bootstrap UCL 7427.737
BCA Bootstrap UCL 7420.947
95% Chebyshev (Mean, Sd) UCL 8003.262
97.5% Chebyshev (Mean, Sd) UCL 8407.937
99% Chebyshev (Mean, Sd) UCL 9202.842



Data File Cadmium Soil

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION

190

108
0.025
107
7.287789
2.8
13.11218
171.9293
1.799198
3.95383

0.623468
0.617133
11.68911
11.80911
236.9179
234.5104
200.0538
0.048737
199.8129

-3.688879
4.672829
1.000729
1.501054
2.253162

Data are Non-parametric (0.05)

Use 97.5% Chebyshev (Mean, Sd) UCL

Variable: 55

Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not normal at 5% significance level

0.289825
0.064277

95% UCL (Assuming Normal Distribution)

Student's-t UCL 8.860176
Gamma Distribution Test

A-D Test Statistic 5.385099

A-D 5% Critical Value 0.808532

K-S Test Statistic 0.149546

K-S 5% Critical Value 0.069473

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 8.543016

Adjusted Gamma UCL 8.553316
Lognormal Distribution Test

Lilliefors Test Statisitic 0.070083

Lilliefors 5% Critical Value 0.064277

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 11.1689
95% Chebyshev (MVUE) UCL 13.87114
97.5% Chebyshev (MVUE) UCL 16.28663
99% Chebyshev (MVUE) UCL 21.03138
95% Non-parametric UCLs
CLT UCL 8.852469
Adj-CLT UCL (Adjusted for skewness) 9.144023
Mod-t UCL (Adjusted for skewness) 8.905652
Jackknife UCL 8.860176
Standard Bootstrap UCL 8.865792
Bootstrap-t UCL 9.232408
Hall's Bootstrap UCL 9.488261
Percentile Bootstrap UCL 8.890579
BCA Bootstrap UCL 9.165763
95% Chebyshev (Mean, Sd) UCL 11.43422
97.5% Chebyshev (Mean, Sd) UCL 13.22839
99% Chebyshev (Mean, Sd) UCL 16.75268



Data File Chromium Soil

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star

Approx.Chi Square Value (.05)

Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data

Standard Deviation of log data

Variance of log data

RECOMMENDATION
Data are Non-parametric (0.05)

190

86

0.71

93.2
6.941632
5.75
8.2271
67.68517
1.185182
7.705377

2.445255
2.410155
2.838817

2.88016

929.197
915.8588
846.6021
0.048737
846.0996

-0.34249
4.534748
1.719339
0.584762
0.341947

Use 95% Chebyshev (Mean, Sd) UCL

Variable: 4.6

Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not normal at 5% significance level

0.307053
0.064277

95% UCL (Assuming Normal Distribution)

Student's-t UCL 7.928209
Gamma Distribution Test

A-D Test Statistic 8.039347

A-D 5% Critical Value 0.763563

K-S Test Statistic 0.177043

K-S 5% Critical Value 0.066902

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 7.509495

Adjusted Gamma UCL 7.513955
Lognormal Distribution Test

Lilliefors Test Statisitic 0.117064

Lilliefors 5% Critical Value 0.064277

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 7.163697
95% Chebyshev (MVUE) UCL 7.933186
97.5% Chebyshev (MVUE) UCL 8.50379
99% Chebyshev (MVUE) UCL 9.624632
95% Non-parametric UCLs
CLT UCL 7.923373
Adj-CLT UCL (Adjusted for skewness) 8.27988
Mod-t UCL (Adjusted for skewness) 7.983817
Jackknife UCL 7.928209
Standard Bootstrap UCL 7.929028
Bootstrap-t UCL 8.919318
Hall's Bootstrap UCL 12.5619
Percentile Bootstrap UCL 8.026947
BCA Bootstrap UCL 8.389105
95% Chebyshev (Mean, Sd) UCL 9.543269
97.5% Chebyshev (Mean, Sd) UCL 10.669
99% Chebyshev (Mean, Sd) UCL 12.88028



Data File Iron Soil

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION

190

157

5600
195999
32634.88
21300
28348.01
8.04E+08
0.868641
2.23622

1.886921
1.860636
17295.31
17539.63

717.03
707.0418
646.3333
0.048737
645.8951

8.630522
12.18586
10.10534
0.735825
0.541439

Data are Non-parametric (0.05)

Use 95% Chebyshev (Mean, Sd) UCL

Variable: 13700
Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not normal at 5% significance level

0.173733
0.064277

95% UCL (Assuming Normal Distribution)

Student's-t UCL 36034.32
Gamma Distribution Test

A-D Test Statistic 5.073575

A-D 5% Critical Value 0.767385

K-S Test Statistic 0.139134

K-S 5% Critical Value 0.06718

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 35700.19

Adjusted Gamma UCL 35724.42
Lognormal Distribution Test

Lilliefors Test Statisitic 0.120621

Lilliefors 5% Critical Value 0.064277

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 35604.26
95% Chebyshev (MVUE) UCL 40374.71
97.5% Chebyshev (MVUE) UCL 43987.89
99% Chebyshev (MVUE) UCL 51085.29
95% Non-parametric UCLs
CLT UCL 36017.65
Adj-CLT UCL (Adjusted for skewness) 36374.16
Mod-t UCL (Adjusted for skewness) 36089.92
Jackknife UCL 36034.32
Standard Bootstrap UCL 35998.89
Bootstrap-t UCL 36474.68
Hall's Bootstrap UCL 36723.03
Percentile Bootstrap UCL 36086.97
BCA Bootstrap UCL 36411.72
95% Chebyshev (Mean, Sd) UCL 41599.31
97.5% Chebyshev (Mean, Sd) UCL 45478.22
99% Chebyshev (Mean, Sd) UCL 53097.6



Data File Manganese

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION

Soil

190

157

185
12200
2247.805
1610
2025.653
4103270
0.901169
2.296064

1.846414
1.820769

1217.39
1234.536
701.6373
691.8921
631.8502
0.048737

631.417

5.220356
9.409191
7.423109
0.754508
0.569282

Data are Non-parametric (0.05)

Use 95% Chebyshev (Mean, Sd) UCL

Variable: 2770
Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not normal at 5% significance level

0.226408
0.064277

95% UCL (Assuming Normal Distribution)

Student's-t UCL 2490.717
Gamma Distribution Test

A-D Test Statistic 4.218226

A-D 5% Critical Value 0.767784

K-S Test Statistic 0.136803

K-S 5% Critical Value 0.06721

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 2461.404

Adjusted Gamma UCL 2463.093
Lognormal Distribution Test

Lilliefors Test Statisitic 0.081202

Lilliefors 5% Critical Value 0.064277

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 2478.152
95% Chebyshev (MVUE) UCL 2818.22
97.5% Chebyshev (MVUE) UCL 3076.522
99% Chebyshev (MVUE) UCL 3583.905
95% Non-parametric UCLs
CLT UCL 2489.527
Adj-CLT UCL (Adjusted for skewness) 2515.683
Mod-t UCL (Adjusted for skewness) 2494.797
Jackknife UCL 2490.717
Standard Bootstrap UCL 2485.369
Bootstrap-t UCL 2521.189
Hall's Bootstrap UCL 2525.319
Percentile Bootstrap UCL 2500.621
BCA Bootstrap UCL 2496.711
95% Chebyshev (Mean, Sd) UCL 2888.373
97.5% Chebyshev (Mean, Sd) UCL 3165.547
99% Chebyshev (Mean, Sd) UCL 3710.002



Data File Lead Soil
Raw Statistics

Number of Valid Samples

Number of Unique Samples

Minimum

Maximum

Mean

Median

Standard Deviation

Variance

Coefficient of Variation

Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION
Data are lognormal (0.05)

Use H-UCL

190

181

0.215
63500
3638.781
1405
6857.964
47031667
1.884687
4.932849

0.556557
0.551278
6538.025
6600.633
211.4915
209.4855
176.9856
0.048737
176.7594

-1.537117
11.0588
7.076703
1.689124
2.853138

Variable: 1780
Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not normal at 5% significance level

0.297862
0.064277

95% UCL (Assuming Normal Distribution)

Student's-t UCL 4461.174
Gamma Distribution Test

A-D Test Statistic 2.795579

A-D 5% Critical Value 0.81511

K-S Test Statistic 0.101717

K-S 5% Critical Value 0.069785

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 4306.972

Adjusted Gamma UCL 4312.484
Lognormal Distribution Test

Lilliefors Test Statisitic 0.052014

Lilliefors 5% Critical Value 0.064277

Data are lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 6968.576
95% Chebyshev (MVUE) UCL 8732.483
97.5% Chebyshev (MVUE) UCL 10415.19
99% Chebyshev (MVUE) UCL 13720.54
95% Non-parametric UCLs
CLT UCL 4457.143
Adj-CLT UCL (Adjusted for skewness) 4647.391
Mod-t UCL (Adjusted for skewness) 4490.849
Jackknife UCL 4461.174
Standard Bootstrap UCL 4451.49
Bootstrap-t UCL 4801.696
Hall's Bootstrap UCL 4895.209
Percentile Bootstrap UCL 4473.308
BCA Bootstrap UCL 4764.854
95% Chebyshev (Mean, Sd) UCL 5807.46
97.5% Chebyshev (Mean, Sd) UCL 6745.849
99% Chebyshev (Mean, Sd) UCL 8589.132



Data File Arsenic

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION

Sediment-Drainage

37

37

13.2

178
68.46486
65.9
40.91583
1674.105
0.597618
1.189744

3.044638
2.815794
22.48703
24.31459
225.3032
208.3687
175.9588

0.0431
174.6685

2.580217
5.181784

4.0532
0.616268
0.379786

Data follow gamma distribution (0.05)

Use Approximate Gamma UCL

Variable: 50.7

Normal Distribution Test
Shapiro-Wilk Test Statisitic
Shapiro-Wilk 5% Critical Value
Data not normal at 5% significance level

0.883761
0.936

95% UCL (Assuming Normal Distribution)

Student's-t UCL 79.82123
Gamma Distribution Test

A-D Test Statistic 0.360594

A-D 5% Critical Value 0.754017

K-S Test Statistic 0.102117

K-S 5% Critical Value 0.145957

Data follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 81.07545

Adjusted Gamma UCL 81.67437
Lognormal Distribution Test

Shapiro-Wilk Test Statisitic 0.969384

Shapiro-Wilk 5% Critical Value 0.936

Data are lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 85.53923
95% Chebyshev (MVUE) UCL 101.887
97.5% Chebyshev (MVUE) UCL 116.0285
99% Chebyshev (MVUE) UCL 143.8068
95% Non-parametric UCLs
CLT UCL 79.52901
Adj-CLT UCL (Adjusted for skewness) 80.93481
Mod-t UCL (Adjusted for skewness) 80.04051
Jackknife UCL 79.82123
Standard Bootstrap UCL 79.39323
Bootstrap-t UCL 81.55319
Hall's Bootstrap UCL 81.88495
Percentile Bootstrap UCL 79.85135
BCA Bootstrap UCL 81.45946
95% Chebyshev (Mean, Sd) UCL 97.78509
97.5% Chebyshev (Mean, Sd) UCL 110.472
99% Chebyshev (Mean, Sd) UCL 135.3929



Data File Arsenic

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION

Fish - Drainage

13

13

0.161
3.1995
0.915285
0.3315
1.120696
1.255959
1.224423
1.40332

0.916266
0.756102
0.998929
1.210531
23.82291
19.65865
10.59842

0.03009
9.662416

-1.826351
1.162995
-0.725144
1.127581
1.271439

Data are Non-parametric (0.05)

Use 99% Chebyshev (Mean, Sd) UCL

Variable: 0.161

Normal Distribution Test
Shapiro-Wilk Test Statisitic
Shapiro-Wilk 5% Critical Value
Data not normal at 5% significance level

0.698226
0.866

95% UCL (Assuming Normal Distribution)

Student's-t UCL 1.469264
Gamma Distribution Test

A-D Test Statistic 1.15955

A-D 5% Critical Value 0.761724

K-S Test Statistic 0.261687

K-S 5% Critical Value 0.243981

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 1.697731

Adjusted Gamma UCL 1.86219
Lognormal Distribution Test

Shapiro-Wilk Test Statisitic 0.842622

Shapiro-Wilk 5% Critical Value 0.866

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 2.496102
95% Chebyshev (MVUE) UCL 2.116362
97.5% Chebyshev (MVUE) UCL 2.663678
99% Chebyshev (MVUE) UCL 3.738776
95% Non-parametric UCLs
CLT UCL 1.426546
Adj-CLT UCL (Adjusted for skewness) 1.555811
Mod-t UCL (Adjusted for skewness) 1.489427
Jackknife UCL 1.469264
Standard Bootstrap UCL 1.409876
Bootstrap-t UCL 1.735916
Hall's Bootstrap UCL 1.36371
Percentile Bootstrap UCL 1.448438
BCA Bootstrap UCL 1.554623
95% Chebyshev (Mean, Sd) UCL 2.27014
97.5% Chebyshev (Mean, Sd) UCL 2.856386
99% Chebyshev (Mean, Sd) UCL 4.007955

Recommended UCL exceeds the maximum observation
Consider using 95% or 97.5% Chebyshev (Mean, Sd) UCL



Data File Arsenic

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION

SW-Drainage

94

57

0.014
10.3
2.659872
2.45
2.049808
4.201712
0.770641
1.128858

1.209814
1.178295

2.19858
2.257391
227.4449
221.5194
188.0647
0.047447
187.5882

-4.268698
2.332144
0.511139
1.289515
1.662849

Data are Non-parametric (0.05)

Use 97.5% Chebyshev (Mean, Sd) UCL

Variable: 7.38
Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not normal at 5% significance level

0.190658
0.091384

95% UCL (Assuming Normal Distribution)

Student's-t UCL 3.011129
Gamma Distribution Test

A-D Test Statistic 1.639297

A-D 5% Critical Value 0.777808

K-S Test Statistic 0.1455

K-S 5% Critical Value 0.094618

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 3.133035

Adjusted Gamma UCL 3.140994
Lognormal Distribution Test

Lilliefors Test Statisitic 0.20455

Lilliefors 5% Critical Value 0.091384

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 5.349093
95% Chebyshev (MVUE) UCL 6.6143
97.5% Chebyshev (MVUE) UCL 7.845558
99% Chebyshev (MVUE) UCL 10.26413
95% Non-parametric UCLs
CLT UCL 3.00763
Adj-CLT UCL (Adjusted for skewness) 3.033933
Mod-t UCL (Adjusted for skewness) 3.015232
Jackknife UCL 3.011129
Standard Bootstrap UCL 3.008654
Bootstrap-t UCL 3.040095
Hall's Bootstrap UCL 3.016455
Percentile Bootstrap UCL 3.011298
BCA Bootstrap UCL 3.037649
95% Chebyshev (Mean, Sd) UCL 3.581437
97.5% Chebyshev (Mean, Sd) UCL 3.980199
99% Chebyshev (Mean, Sd) UCL 4.76349



Data File Cadmium SW-Drainage

Raw Statistics
Number of Valid Samples
Number of Unique Samples
Minimum
Maximum
Mean
Median
Standard Deviation
Variance
Coefficient of Variation
Skewness

Gamma Statistics
k hat
k star (bias corrected)
Theta hat
Theta star
nu hat
nu star
Approx.Chi Square Value (.05)
Adjusted Level of Significance
Adjusted Chi Square Value

Log-transformed Statistics
Minimum of log data
Maximum of log data
Mean of log data
Standard Deviation of log data
Variance of log data

RECOMMENDATION

101

56

0.2

61.1
2.713327
0.64
6.703159
4493234
2.470458
7.024772

0.685328
0.671572
3.959166

4.04026
138.4362
135.6576
109.7428
0.047624
109.4074

-1.609438
4112512
0.113722

1.13783
1.294657

Data are Non-parametric (0.05)

Use 97.5% Chebyshev (Mean, Sd) UCL

Variable: 0.5

Normal Distribution Test
Lilliefors Test Statisitic
Lilliefors 5% Critical Value
Data not normal at 5% significance level

0.35385
0.08816

95% UCL (Assuming Normal Distribution)

Student's-t UCL 3.820685
Gamma Distribution Test

A-D Test Statistic 8.753767

A-D 5% Critical Value 0.801096

K-S Test Statistic 0.231285

K-S 5% Critical Value 0.093103

Data do not follow gamma distribution
at 5% significance level

95% UCLs (Assuming Gamma Distribution)

Approximate Gamma UCL 3.354056

Adjusted Gamma UCL 3.364339
Lognormal Distribution Test

Lilliefors Test Statisitic 0.206423

Lilliefors 5% Critical Value 0.08816

Data not lognormal at 5% significance level

95% UCLs (Assuming Lognormal Distribution)

95% H-UCL 2.791783
95% Chebyshev (MVUE) UCL 3.423922
97.5% Chebyshev (MVUE) UCL 3.988806
99% Chebyshev (MVUE) UCL 5.098412
95% Non-parametric UCLs
CLT UCL 3.810426
Adj-CLT UCL (Adjusted for skewness) 4.308589
Mod-t UCL (Adjusted for skewness) 3.898388
Jackknife UCL 3.820685
Standard Bootstrap UCL 3.773178
Bootstrap-t UCL 5.096101
Hall's Bootstrap UCL 8.055859
Percentile Bootstrap UCL 3.871238
BCA Bootstrap UCL 4.536059
95% Chebyshev (Mean, Sd) UCL 5.620665
97.5% Chebyshev (Mean, Sd) UCL 6.878673
99% Chebyshev (Mean, Sd) UCL 9.349786
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APPENDIX F

DERIVATION OF PARTICULATE EMISSION FACTOR
FOR ATV RIDING

1.0 INTRODUCTION

One pathway that humans may be exposed to contaminants in soil is by inhalation of
particles of soil that become re-suspended in air. When reliable site-specific
measurements of contaminant levels in air due to re-suspended soil particles are not
available, the concentration of contaminants may be estimated as follows (USEPA 1996,
2002):

Cair = Csoil * PEF
where:
Concentration of contaminant in air (mg/m°)

Concentration of contaminant in soil (mg/kg)
Soil to air emission factor (kg/m°)

Cair
Csoil
PEF

Note the PEF term in this equation is the inverse of the value presented in USEPA (1996,
2002), which has units of m*/kg.

The value of PEF depends on a number of site-specific factors, as well as the nature of
the force (wind, mechanical disturbance) that leads to soil particle re-suspension in air.
The following sections present the derivation of the PEF values used to estimate
contaminant concentrations in air from the re-suspension of soil attributable to ATV
riding (PEF.w).

2.0 ESTIMATION OF THE PEF FOR ALL TERRAIN VEHICLE RIDING
(PEFat\/)

A PEF value for riding All Terrain Vehicles (ATVs) was derived from empirical data.
USEPA (Brass, 2006) collected measurements of total dust in air during use of 2 ATVs at
the Quincy Smelter site California during August 2004. A Thermo Electron DataRam
was attached to the front rack of the tailing ATV and measurements of total dust,
temperature and humidity were collected over a 6 hour period. The total dust
measurements are presented electronically in Attachment 1. Concentrations of dust in air
varied considerably during the 6 hour period, from a minimum concentration of 18.7
ug/m? to a maximum concentration of 23,359 ug/m>. Several factors are likely to
influence the wide range of observed concentrations, including: variation in speed,
position of the ATVs relative to one another (directly behind, perpendicular, etc.) and
distance between the vehicles.
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From these data, a PEF for ATV riding was estimated by taking the mean concentration

of dust in air generated during ATV use and multiplying by the fraction of total dust that
is respirable to estimate the PM10 generated during dirt bike riding. This calculation is

as follows:

PEFaw = Crotal pust * frmi0+ CF

where:
PEFaw = Particulate emission factor for ATV riding (kg/m®)
fomio = Fraction of total dust that is PMyo (unitless)
Crotal Dust = Concentration of total dust (ug/m®)
CF = Conversion Factor (kg/ug)

The assumptions for evaluating emissions from ATV riding are summarized in Table F-1.
Based on these parameters, the PEF for release of soil particles into air due to ATV riding
is 1.18E-06 kg/m°.

3.0 REFERENCES

Brass B. 2006. Personal Communication. USEPA/ERT-West. Las Vegas, Nevada.
January.

United States Environmental Protection Agency (USEPA). 1996. U.S. Environmental
Protection Agency. Soil Screening Guidance: Technical Background Document. Office
of Solid Waste and Emergency Response, Washington, D.C. EPA/540/R-95/128. May.

United States Environmental Protection Agency (USEPA). 2002. Supplemental

Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9355.4-
24. December.
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TABLE F-1
PARAMETERS USED TO CALCULATE PEF FOR ATV RIDING

Parameter
Parameter Definition Value Units Source Notes
Professional judgment, based
on characteristics of sensing
Fraction of total . technology, field
fevo dust that is Pm10 | O30 unitless | USEPA 20062 observations, sieve analysis,
and aggressive nature of the
soil disturbance.
(igpaie(;];rs?tilr?r;i?f Mean total dust concentration
Crotal Dust . 3.4E+03 ug/m® USEPA 2006b in air over a six hour riding
during ATV .
- period.
riding
Conversion
CF Factor 1E-09 kg/ug - -
References:

USEPA (2006a). Personal communication with Brian Brass, USEPA/ERT-West.
January.

USEPA (2006b). Data provided by Brian Brass. See attachment 1.
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ATTACHMENT 1.
RAW DATA COLLECTED DURING ATV RIDING
AT THE QUINCY SMELTER SITE

(see DATARAM.xIs file on attached CD)
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DETAILED RISK CALCULATIONS FOR NON-LEAD COPCs

Manganese Risk Calculation Tables
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Inhalation Caused by Human Disturbance

Table G-1

Detailed Risk Calculation Tables for Adult ATV Riders at the Mine Site

CTE Scenario

I:\Standard Mine\HHRA\Risk Calcs\Non-Lead Calcs v4.xIs3/6/2008

Non-Cancer Risk Cancer Risk
RBA HIFNC DI RfD HIFCancer DI SF
Analyte Csoil (mg/kg)| (unitless) | PEF (kg/m®) Cair (mg/m®) | (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mg/kg-d)  (mg/kg-d)- Risk
Aluminum 7.42E+03 1.0 1.18E-06 8.76E-03 8.45E-04 7.4E-06 1.00E-03 7E-03 1.09E-04 9.5E-07 - NA
Arsenic 1.23E+02 1.0 1.18E-06 1.46E-04 8.45E-04 1.2E-07 - NA 1.09E-04 1.6E-08 1.51E+01 2E-07
Cadmium 1.32E+01 1.0 1.18E-06 1.56E-05 8.45E-04 1.3E-08 5.70E-05 2E-04 1.09E-04 1.7E-09 6.30E+00 1E-08
Chromium 9.54E+00 1.0 1.18E-06 1.13E-05 8.45E-04 9.5E-09 3.00E-05 3E-04 1.09E-04 1.2E-09 4.10E+01 5E-08
Iron 4.16E+04 1.0 1.18E-06 4.91E-02 8.45E-04 4.1E-05 - NA 1.09E-04 5.3E-06 - NA
Manganese 2.89E+03 1.0 1.18E-06 3.41E-03 8.45E-04 2.9E-06 1.43E-05 2E-01 1.09E-04 3.7E-07 - NA
Incidental Ingestion of Soil
Non-Cancer Risk Cancer Risk
RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte Csoil (mg/kg)| (unitless) (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mg/kg-d) (mg/kg-d)‘1 Risk
Aluminum 7.42E+03 1.0 1.17E-08 8.7E-05 1.00E+00 9E-05 1.51E-09 1.1E-05 - NA
Arsenic 1.23E+02 0.5 1.17E-08 7.2E-07 3.00E-04 2E-03 1.51E-09 9.3E-08 1.50E+00 1E-07
Cadmium 1.32E+01 1.0 1.17E-08 1.6E-07 1.00E-03 2E-04 1.51E-09 2.0E-08 - NA
Chromium 9.54E+00 1.0 1.17E-08 1.1E-07 3.00E-03 4E-05 1.51E-09 1.4E-08 - NA
Iron 4.16E+04 1.0 1.17E-08 4.9E-04 3.00E-01 2E-03 1.51E-09 6.3E-05 - NA
Manganese 2.89E+03 1.0 1.17E-08 3.4E-05 4.67E-02 TE-04 1.51E-09 4.4E-06 - NA
RME Scenario
Inhalation Caused by Human Disturbance
Non-Cancer Risk Cancer Risk
Inhalation Inhalation
RBA HIFNC DI RfD HIFCancer DI SF
Analyte Csoil (mg/kg)| (unitless) | PEF (kg/m®) Cair (mg/m®) | (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mg/kg-d)  (mg/kg-d)- Risk
Aluminum 7.42E+03 1.0 1.18E-06 8.76E-03 4.70E-03 4.1E-05 1.00E-03 4E-02 2.01E-03 1.8E-05 - NA
Arsenic 1.23E+02 1.0 1.18E-06 1.46E-04 4.70E-03 6.8E-07 - NA 2.01E-03 2.9E-07 1.51E+01 4E-06
Cadmium 1.32E+01 1.0 1.18E-06 1.56E-05 4.70E-03 7.3E-08 5.70E-05 1E-03 2.01E-03 3.1E-08 6.30E+00 2E-07
Chromium 9.54E+00 1.0 1.18E-06 1.13E-05 4.70E-03 5.3E-08 3.00E-05 2E-03 2.01E-03 2.3E-08 4.10E+01 9E-07
Iron 4.16E+04 1.0 1.18E-06 4.91E-02 4.70E-03 2.3E-04 - NA 2.01E-03 9.9E-05 - NA
Manganese 2.89E+03 1.0 1.18E-06 3.41E-03 4.70E-03 1.6E-05 1.43E-05 1E+00 2.01E-03 6.9E-06 - NA
Incidental Ingestion of Soil
Non-Cancer Risk Cancer Risk
RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte Csoil (mg/kg)| (unitless) (kg/kg-d) (mg/kg-d) (mag/kg-d) HQ (kg/kg-d)  (mg/kg-d) (mg/kg—d)'1 Risk
Aluminum 7.42E+03 1.0 7.83E-08 5.8E-04 1.00E+00 6E-04 3.35E-08 2.5E-04 - NA
Arsenic 1.23E+02 0.5 7.83E-08 4.8E-06 3.00E-04 2E-02 3.35E-08 2.1E-06 1.50E+00 3E-06
Cadmium 1.32E+01 1.0 7.83E-08 1.0E-06 1.00E-03 1E-03 3.35E-08 4.4E-07 - NA
Chromium 9.54E+00 1.0 7.83E-08 7.5E-07 3.00E-03 2E-04 3.35E-08 3.2E-07 - NA
Iron 4.16E+04 1.0 7.83E-08 3.3E-03 3.00E-01 1E-02 3.35E-08 1.4E-03 - NA
Manganese 2.89E+03 1.0 7.83E-08 2.3E-04 4.67E-02 5E-03 3.35E-08 9.7E-05 - NA




Table G-2

Detailed Risk Calculation Tables for Child ATV Riders at the Mine Site

CTE Scenario

Inhalation Caused by Human Disturbance
Non-Cancer Risk Cancer Risk
Csoil RBA HIFNC DI Inhalation RfD HIFCancer DI Inhalation SF
Analyte (mg/kg) (unitless) |PEF (kg/m®) Cair (mg/m®) | (kg/kg-d) (mg/kg-d) (mg/kg-d) HQ (kg/kg-d) (mg/kg-d) (mg/kg-d)-1 Risk
Aluminum 7.42E+03 1.0 1.18E-06 8.76E-03 1.16E-03 1.0E-05 1.00E-03 1E-02 3.31E-05 2.9E-07 -- NA
Arsenic 1.23E+02 1.0 1.18E-06 1.46E-04 1.16E-03 1.7E-07 - NA 3.31E-05 4.8E-09 1.51E+01 7E-08
Cadmium 1.32E+01 1.0 1.18E-06 1.56E-05 1.16E-03 1.8E-08 5.70E-05 3E-04 3.31E-05 5.2E-10 6.30E+00 3E-09
Chromium 9.54E+00 1.0 1.18E-06 1.13E-05 1.16E-03 1.3E-08 3.00E-05 4E-04 3.31E-05 3.7E-10 4.10E+01 2E-08
Iron 4.16E+04 1.0 1.18E-06 4.91E-02 1.16E-03 5.7E-05 - NA 3.31E-05 1.6E-06 - NA
Manganese 2.89E+03 1.0 1.18E-06 3.41E-03 1.16E-03 3.9E-06 1.43E-05 3E-01 3.31E-05 1.1E-07 . NA
Incidental Ingestion of Soil
Non-Cancer Risk Cancer Risk
Csoil RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/kg) (unitless) | (kg/kg-d) (mg/kg-d) (mg/kg-d) HQ (kg/kg-d) (mg/kg-d) (malkg-d)™* Risk
Aluminum 7.42E+03 1.0 4.98E-08 3.7E-04 1.00E+00 4E-04 1.42E-09 1.1E-05 - NA
Arsenic 1.23E+02 0.5 4.98E-08 3.1E-06 3.00E-04 1E-02 1.42E-09 8.8E-08 1.50E+00 1E-07
Cadmium 1.32E+01 1.0 4.98E-08 6.6E-07 1.00E-03 7E-04 1.42E-09 1.9E-08 - NA
Chromium 9.54E+00 1.0 4.98E-08 4.8E-07 3.00E-03 2E-04 1.42E-09 1.4E-08 - NA
Iron 4.16E+04 1.0 4.98E-08 2.1E-03 3.00E-01 7E-03 1.42E-09 5.9E-05 - NA
Manganese 2.89E+03 1.0 4.98E-08 1.4E-04 4.67E-02 3E-03 1.42E-09 4.1E-06 - NA
RME Scenario
Inhalation Caused by Human Disturbance
Non-Cancer Risk Cancer Risk
Csoil RBA HIFNC DI Inhalation RfD HIFCancer DI Inhalation SF
Analyte (mg/kg) (unitless) [PEF (kg/ma) Cair (mg/ma) (kg/kg-d) (mg/kg-d) (mg/kg-d) HQ (kg/kg-d) (mg/kg-d) (mg/kg-d)-1 Risk
Aluminum 7.42E+03 1.0 1.18E-06 8.76E-03 6.43E-03 5.6E-05 1.00E-03 6E-02 5.52E-04 4.8E-06 - NA
Arsenic 1.23E+02 1.0 1.18E-06 1.46E-04 6.43E-03 9.4E-07 - NA 5.52E-04 8.0E-08 1.51E+01 1E-06
Cadmium 1.32E+01 1.0 1.18E-06 1.56E-05 6.43E-03 1.0E-07 5.70E-05 2E-03 5.52E-04 8.6E-09 6.30E+00 5E-08
Chromium 9.54E+00 1.0 1.18E-06 1.13E-05 6.43E-03 7.2E-08 3.00E-05 2E-03 5.52E-04 6.2E-09 4.10E+01 3E-07
Iron 4.16E+04 1.0 1.18E-06 4.91E-02 6.43E-03 3.2E-04 - NA 5.52E-04 2.7E-05 - NA
Manganese 2.89E+03 1.0 1.18E-06 3.41E-03 6.43E-03 2.2E-05 1.43E-05 2E+00 5.52E-04 1.9E-06 - NA
Incidental Ingestion of Soil
Non-Cancer Risk Cancer Risk
Csoil RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/kg) (unitless) | (kg/kg-d) (mg/kg-d) (mg/kg-d) HQ (kg/kg-d) (mg/kg-d) (mg/kg-d)™ Risk
Aluminum 7.42E+03 1.0 3.32E-07 2.5E-03 1.00E+00 2E-03 2.85E-08 2.1E-04 - NA
Arsenic 1.23E+02 0.5 3.32E-07 2.0E-05 3.00E-04 7E-02 2.85E-08 1.8E-06 1.50E+00 3E-06
Cadmium 1.32E+01 1.0 3.32E-07 4.4E-06 1.00E-03 4E-03 2.85E-08 3.8E-07 - NA
Chromium 9.54E+00 1.0 3.32E-07 3.2E-06 3.00E-03 1E-03 2.85E-08 2.7E-07 - NA
Iron 4.16E+04 1.0 3.32E-07 1.4E-02 3.00E-01 5E-02 2.85E-08 1.2E-03 - NA
Manganese 2.89E+03 1.0 3.32E-07 9.6E-04 4.67E-02 2E-02 2.85E-08 8.2E-05 - NA

I:\Standard Mine\HHRA\Risk Calcs\Non-Lead Calcs v4.xIs3/6/2008




Incidental Ingestion of Soil

Table G-3

Detailed Risk Calculation Tables for Adult Hikers at the Mine Site

CTE Scenario

Non-Cancer Risk Cancer Risk
Csoil RBA HIFNC DI Oral RfD HIFCancer DI Oral SF

Analyte (mag/kg) (unitless) (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d) (mg/kg-d)  (mg/kg-d)* Risk
Aluminum 7.42E+03 1.0 5.87E-09 4.4E-05 1.00E+00 4E-05 7.55E-10 5.6E-06 - NA
Arsenic 1.23E+02 0.5 5.87E-09 3.6E-07 3.00E-04 1E-03 7.55E-10 4.7E-08 1.50E+00 7E-08
Cadmium 1.32E+01 1.0 5.87E-09 7.8E-08 1.00E-03 8E-05 7.55E-10 1.0E-08 - NA
Chromium 9.54E+00 1.0 5.87E-09 5.6E-08 3.00E-03 2E-05 7.55E-10 7.2E-09 - NA
Iron 4.16E+04 1.0 5.87E-09 2.4E-04 3.00E-01 8E-04 7.55E-10 3.1E-05 - NA
Manganese 2.89E+03 1.0 5.87E-09 1.7E-05 4.67E-02 4E-04 7.55E-10 2.2E-06 - NA
Thallium 7.65E-01 1.0 5.87E-09 4.5E-09 7.00E-05 6E-05 7.55E-10 5.8E-10 - NA

RME Scenario
Incidental Ingestion of Soil
Non-Cancer Risk Cancer Risk
Csoil RBA HIFNC DI Oral RfD HIFCancer DI Oral SF

Analyte (mag/kg) (unitless) (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d) (mg/kg-d)  (mg/kg-d)* Risk
Aluminum 7.42E+03 1.0 3.91E-08 2.9E-04 1.00E+00 3E-04 1.68E-08 1.2E-04 - NA
Arsenic 1.23E+02 0.5 3.91E-08 2.4E-06 3.00E-04 8E-03 1.68E-08 1.0E-06 1.50E+00 2E-06
Cadmium 1.32E+01 1.0 3.91E-08 5.2E-07 1.00E-03 5E-04 1.68E-08 2.2E-07 - NA
Chromium 9.54E+00 1.0 3.91E-08 3.7E-07 3.00E-03 1E-04 1.68E-08 1.6E-07 - NA
Iron 4.16E+04 1.0 3.91E-08 1.6E-03 3.00E-01 5E-03 1.68E-08 7.0E-04 - NA
Manganese 2.89E+03 1.0 3.91E-08 1.1E-04 4.67E-02 2E-03 1.68E-08 4.8E-05 - NA
Thallium 7.65E-01 1.0 3.91E-08 3.0E-08 7.00E-05 4E-04 1.68E-08 1.3E-08 - NA
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Ingestion of Fish Tissue

Table G-4

Detailed Risk Calculation Tables for Adult Fishermen in the Drainages

CTE Scenario
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Non-Cancer Risk Cancer Risk
Cfish RBA Fraction HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (ma/kg) (unitless) inorganic | (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d) (mg/kg-d) (mg/kg—d)'1 Risk
Arsenic 3.20E+00 1.0 0.1 7.33E-06 2.3E-06 3.00E-04 8E-03 7.33E-06 2.3E-06 1.50E+00 4E-06
Incidental Ingestion of Sediment
Non-Cancer Risk Cancer Risk
Csed RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/kg) (unitless) | (kg/kg-d)  (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mglkg-d)  (mg/kg-d)™ Risk
Arsenic 8.17E+01 0.5 2.94E-09 1.2E-07 3.00E-04 4E-04 3.77E-10 1.5E-08 1.50E+00 1E-08
Incidental Ingestion of Surface Water
Non-Cancer Risk Cancer Risk
Cwater RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/L) (unitless) (L/kg-d) (L/kg-d) (mg/kg-d) HQ (L/kg-d) (L/kg-d) (mglkg-d)™ Risk
Arsenic 3.98E-03 1.0 5.87E-07 2.3E-09 3.00E-04 8E-06 7.55E-08 3.0E-10 1.50E+00 2E-10
Cadmium 6.88E-03 1.0 5.87E-07 4.0E-09 5.00E-04 8E-06 7.55E-08 5.2E-10 - NA
RME Scenario
Ingestion of Fish Tissue
Non-Cancer Risk Cancer Risk
Cfish RBA Fraction HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (ma/kg) (unitless) inorganic | (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d) (mg/kg-d) (mg/kg—d)'1 Risk
Arsenic 3.20E+00 1.0 0.1 6.85E-05 2.2E-05 3.00E-04 7TE-02 2.94E-05 9.4E-06 1.50E+00 1E-05
Incidental Ingestion of Sediment
Non-Cancer Risk Cancer Risk
Csed RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/kg) (unitless) (kg/kg-d)  (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mg/kg-d) (mg/kg-d)'1 Risk
Arsenic 8.17E+01 0.5 1.96E-08 8.0E-07 3.00E-04 3E-03 8.39E-09 3.4E-07 1.50E+00 2E-07
Incidental Ingestion of Surface Water
Non-Cancer Risk Cancer Risk
Cwater RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/L) (unitless) | (L/kg-d)  (L/kg-d)  (mg/kg-d) HQ (L/kg-d) (Likg-d)  (mglkg-d)* Risk
Arsenic 3.98E-03 1.0 3.52E-05 1.4E-07 3.00E-04 5E-04 1.51E-05 6.0E-08 1.50E+00 4E-08
Cadmium 6.88E-03 1.0 3.52E-05 2.4E-07 5.00E-04 5E-04 1.51E-05 1.0E-07 - NA




Ingestion of Fish Tissue

Table G-5

Detailed Risk Calculation Tables for Recreational Children in the Drainages

CTE Scenario
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Non-Cancer Risk Cancer Risk
Cfish RBA Fraction HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (ma/kg) (unitless) inorganic | (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d) (mg/kg-d) (mg/kg—d)'1 Risk
Arsenic 3.20E+00 1.0 0.1 7.77E-06 2.5E-06 3.00E-04 8E-03 2.22E-07 7.1E-08 1.50E+00 1E-07
Incidental Ingestion of Sediment
Non-Cancer Risk Cancer Risk
Csed RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/kg) (unitless) | (kg/kg-d)  (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mglkg-d)  (mg/kg-d)™ Risk
Arsenic 8.17E+01 0.5 1.25E-08 5.1E-07 3.00E-04 2E-03 3.56E-10 1.5E-08 1.50E+00 1E-08
Incidental Ingestion of Surface Water
Non-Cancer Risk Cancer Risk
Cwater RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/L) (unitless) (L/kg-d) (L/kg-d) (mg/kg-d) HQ (L/kg-d) (L/kg-d) (mglkg-d)™ Risk
Arsenic 3.98E-03 1.0 1.25E-06 5.0E-09 3.00E-04 2E-05 3.56E-08 1.4E-10 1.50E+00 9E-11
Cadmium 6.88E-03 1.0 1.25E-06 8.6E-09 5.00E-04 2E-05 3.56E-08 2.4E-10 - NA
RME Scenario
Ingestion of Fish Tissue
Non-Cancer Risk Cancer Risk
Cfish RBA Fraction HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (ma/kg) (unitless) inorganic | (kg/kg-d) (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d) (mg/kg-d) (mg/kg—d)'1 Risk
Arsenic 3.20E+00 1.0 0.1 7.26E-05 2.3E-05 3.00E-04 8E-02 6.23E-06 2.0E-06 1.50E+00 3E-06
Incidental Ingestion of Sediment
Non-Cancer Risk Cancer Risk
Csed RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/kg) (unitless) (kg/kg-d)  (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mg/kg-d) (mg/kg-d)'1 Risk
Arsenic 8.17E+01 0.5 8.30E-08 3.4E-06 3.00E-04 1E-02 7.12E-09 2.9E-07 1.50E+00 2E-07
Incidental Ingestion of Surface Water
Non-Cancer Risk Cancer Risk
Cwater RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/L) (unitless) | (L/kg-d)  (L/kg-d)  (mg/kg-d) HQ (L/kg-d) (Likg-d)  (mglkg-d)* Risk
Arsenic 3.98E-03 1.0 7.47E-05 3.0E-07 3.00E-04 1E-03 6.40E-06 2.5E-08 1.50E+00 2E-08
Cadmium 6.88E-03 1.0 7.47E-05 5.1E-07 5.00E-04 1E-03 6.40E-06 4.4E-08 - NA




Incidental Ingestion of Sediment

Table G-6
Detailed Risk Calculation Tables for Adult Campers in the Drainages

CTE Scenario

Non-Cancer Risk Cancer Risk
Csed RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mglkg) | (unitless) | (kg/kg-d) (mg/kg-d)  (mglkg-d) HQ (kg/kg-d)  (mg/kg-d)  (mgrkg-d)* Risk
Arsenic 8.17E+01 0.5 2.94E-09 1.2E-07 3.00E-04 4E-04 3.77E-10 1.5E-08 1.50E+00 1E-08
Incidental Ingestion of Surface Water
Non-Cancer Risk Cancer Risk
Cwater RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/L) (unitless) (L/kg-d) (L/kg-d) (mg/kg-d) HQ (L/kg-d) (L/kg-d) (mg/kg-d)™ Risk
Arsenic 3.98E-03 1.0 2.35E-04 9.3E-07 3.00E-04 3E-03 3.02E-05 1.2E-07 1.50E+00 8E-08
Cadmium 6.88E-03 1.0 2.35E-04 1.6E-06 5.00E-04 3E-03 3.02E-05 2.1E-07 - NA
RME Scenario
Incidental Ingestion of Sediment
Non-Cancer Risk Cancer Risk
Csed RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/kg) (unitless) (kg/kg-d)  (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mglkg-d)  (mg/kg-d)™* Risk
Arsenic 8.17E+01 0.5 1.96E-08 8.0E-07 3.00E-04 3E-03 8.39E-09 3.4E-07 1.50E+00 2E-07
Incidental Ingestion of Surface Water
Non-Cancer Risk Cancer Risk
Cwater RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/L) (unitless) | (L/kg-d)  (L/kg-d)  (mg/kg-d) HQ (L/kg-d) (Likg-d)  (mglkg-d)* Risk
Arsenic 3.98E-03 1.0 1.57E-03 6.2E-06 3.00E-04 2E-02 6.71E-04 2.7E-06 1.50E+00 2E-06
Cadmium 6.88E-03 1.0 1.57E-03 1.1E-05 5.00E-04 2E-02 6.71E-04 4.6E-06 - NA
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Incidental Ingestion of Sediment

Table G-7
Detailed Risk Calculation Tables for Child Campers in the Drainages

CTE Scenario

Non-Cancer Risk Cancer Risk
Csed RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mglkg) | (unitless) | (kg/kg-d) (mg/kg-d)  (mglkg-d) HQ (kg/kg-d)  (mg/kg-d)  (mgrkg-d)* Risk
Arsenic 8.17E+01 0.5 1.25E-08 5.1E-07 3.00E-04 2E-03 3.56E-10 1.5E-08 1.50E+00 1E-08
Incidental Ingestion of Surface Water
Non-Cancer Risk Cancer Risk
Cwater RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/L) (unitless) (L/kg-d) (L/kg-d) (mg/kg-d) HQ (L/kg-d) (L/kg-d) (mg/kg-d)™ Risk
Arsenic 3.98E-03 1.0 2.49E-04 9.9E-07 3.00E-04 3E-03 7.12E-06 2.8E-08 1.50E+00 2E-08
Cadmium 6.88E-03 1.0 2.49E-04 1.7E-06 5.00E-04 3E-03 7.12E-06 4.9E-08 - NA
RME Scenario
Incidental Ingestion of Sediment
Non-Cancer Risk Cancer Risk
Csed RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/kg) (unitless) (kg/kg-d)  (mg/kg-d)  (mg/kg-d) HQ (kg/kg-d)  (mglkg-d)  (mg/kg-d)™* Risk
Arsenic 8.17E+01 0.5 8.30E-08 3.4E-06 3.00E-04 1E-02 7.12E-09 2.9E-07 1.50E+00 2E-07
Incidental Ingestion of Surface Water
Non-Cancer Risk Cancer Risk
Cwater RBA HIFNC DI Oral RfD HIFCancer DI Oral SF
Analyte (mg/L) (unitless) | (L/kg-d)  (L/kg-d)  (mg/kg-d) HQ (L/kg-d) (Likg-d)  (mglkg-d)* Risk
Arsenic 3.98E-03 1.0 1.66E-03 6.6E-06 3.00E-04 2E-02 1.42E-04 5.7E-07 1.50E+00 4E-07
Cadmium 6.88E-03 1.0 1.66E-03 1.1E-05 5.00E-04 2E-02 1.42E-04 9.8E-07 - NA
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