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ACRONYMS

ADD average daily dose

CEEM conceptua ecological exposure model

CHEM conceptua human health exposure model

Col chemical of interest

COPC chemical of potential concern for human health

COPEC chemical of potential ecological concern

CTE central tendency exposure

Ecology Washington State Department of Ecology

ECR Excess Cancer Risk

EECA Engineering Evaluation / Cost Analysis

EPC exposure point concentrations

ERA ecological risk assessment

ERBSC ecological risk-based screening concentration

HHRA human health risk assessment

LOAEL lowest-observed adverse effect level

NOAEL no-observed-adverse-effect-level

ODEQ Oregon Department of Environmental Quality

PRG preliminary remediation goals

S Site Inspection

RBC risk based concentration

RfD reference doses

RME reasonable maximum exposure

RTE rare, threatened, or endangered

TEE Terrestrial Ecologica Evaluation

95UCL 95™ percentile upper confidence limit on the arithmetic mean
USEPA United States Environmental Protection Agency

Forest Service  United States Department of Agriculture, Forest Service
WOE Weight of Evidence
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1.0 INTRODUCTION

Potential human health and ecological risks associated with mining-related contamination at the Monte Cristo
Mining Area (Site) were assessed through a streamlined risk assessment process consistent with U.S.
Environmental Protection Agency (USEPA) and Washington State Department of Ecology (Ecology)
guidelines. Potential risks and hazards were evaluated by comparing site-specific chemical concentrationsto
readily available risk-based screening concentrations for selected human health and ecological exposure
pathways. Section 2.0 describesthe analytical dataused and theinitial screening which determinesthe
chemicas of interest (COIls). The human health risk assessment (HHRA) and ecological risk assessment
(ERA) are presented in Sections 3.0 and 4.0, respectively. Conclusions and recommendations based on the
results of the risk assessments are presented in Section 5.0.

2.0 RISK ASSESSMENT DATA AND INITIAL SCREENING

This section describes the analytical dataused in the risk assessment and theinitial data screening process.
The analytical data are for media samples collected from the Site during the Site Inspection (CES, 2007) and
the Engineering Evaluation/Cost Analysis (EECA; CES, 2009). In accordance with Sl and EECA
methodology, media samples were generaly collected in areas where contamination was known or suspected
to occur to identify worst case concentrations at the Site. This approach is conservative in that it resultsin an
over-estimation of site-related chemical concentrations rather than an underestimation, and is appropriate for
screening level risk assessments.

The anaytical dataincorporated into the risk assessment were based on the following samples collected
during the SI (CES, 2007).

10 background surface soil samples
12 background surface water samples
3 background pore water samples

7 background sediment samples

96 surface soil/waste rock samples
56 surface water samples

17 pore water samples

37 sediment samples

These samples were analyzed primarily for metals. Standard laboratory quality control procedures were used
and analytical results were quality assured and qualified, as necessary, by the laboratory. These anaytica
data were considered good quality and usesble (as qudified) for the risk assessment.

The site-related data collected during the Sl were initially screened using the following criteria

e Essentiad Nutrients: Calcium, magnesium, potassium, and sodium were removed from further
assessment because they are considered to be non-toxic essentia nutrients (USEPA, 1989).

e Frequency of Detection: COlsthat were detected in 5% or fewer of the samples were removed from
further consideration.

e Background: Data pointswith metals concentrations (1) less than the 95" percentile upper
confidence limit (95UCL ) on the arithmetic mean of background samplesfor each medium, (2) less
than the mean background concentration if too few samples were available to cal cul ate the 95UCL,
or (3) less than the mean background concentration if the 95UCL was greater than the maximum
background concentration, were eliminated from further assessment.

e Reporting Limits: COls with maximum reporting limit concentrations greater than background
concentrations and the lowest medium-specific human health or ecological screening risk-based
screening concentration were retained for further assessment.
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For the reporting limit screening, the risk-based screening concentrations for human health were the USEPA
soil and tap water Risk Based Concentrations (RBCs) for soil and water exposure, respectively. The
ecologica risk-based screening concentrations (ERBSCs) are shown in Appendix Al and discussed in
Section 4.2.

Where the dataset contains five or more samples and were normally distributed, the 95UCL was calculated in
accordance with Ecology (2007) guidelines. For log-normally distributed data the 95UCL was cal cul ated
using Land’s Method (Gilbert, 1987). For data sets wherein neither anormal nor alognorma distribution
could be demonstrated, aZ calculation adjusted for skewness was used to determine the 95UCL calculation
(USEPA, 19974). In addition, UCLs were caculated usng USEPA’ s ProUCL software (USEPA, 20044) and
the lower of the 95UCL or the maximum was used asthe EPC. The lowest of the distribution appropriate
UCLSs, or maximum detected concentrations (if the maximum concentration was less than the UCLS), was
used asthe EPC. For data sets with less than five samples, the maximum detected concentration was used as
the EPC.

Table 2-1 lists the chemicals retained following theinitial screening. The detailed HHRA initial screening
tables are provided in Appendix A for samples either “Near” the Monte Cristo Townsite with relatively easy
human access, or “Remote” from the Monte Cristo Townsite with limited or difficult access.

Table2-1. Chemicalsof Interest Remaining Following the I nitial Screening

COls WS:;;aEAe a?gli/ al Surface Water D\;\l/r;I;;wg Pore Water Sediment
HHRA ERA HHRA ERA HHRA HHRA | ERA | HHRA | ERA

Aluminum X X X X X X
Antimony X X X X X X X X
Arsenic, |1 X X X X
Arsenic, V X X X X
Arsenic, total X X X X X X X X
Barium X X X X X X X
Beryllium X X X X
Cadmium X X X X X X X X
Chromium VI X
Chromium, total X X X X
Cobat X X X X X X
Copper X X X X X X X X
Iron X X X X X X X
Lead X X X X X X X X
Manganese X X X X X X X
Mercury X X X X X X X X
Methyl Mercury X X X
Nickel X X X X
Selenium X X X X X
Silver X X X X X X X X
Thalium X X X X X X
Vanadium X X X X
Zinc X X X X X X X X

NOTES:

X = Indentified COI
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3.0 HUMAN HEALTH RISK ASSESSMENT

The HHRA evauated the potential for adverse health effects that could result from current or future human
exposures to contaminants present at the Site. The purpose of this evaluation was to select chemicals of
potentia concern (COPCs) from the COls using approved human health risk-based screening procedures, and
to calculate the exposure doses for each COPC and receptor. The exposure doses were then compared to
acceptable doses of the COPCs using approved screening numbers. The following are the primary elements
of theHHRA.

Hazard Identification and Selection of COPCs
Exposure Assessment

Toxicity Assessment

Risk Characterization

Summary of Human Health Risks

3.1 Hazard Identification and Selection of COPCS

This section presents the rationale for the selection of the COPCs. The mediaof interest for human health
included surface soil, surface water, and sediment. Maximum concentrations of the COlsin these media
were compared to the USEPA Risk Based Concentration Table. Considering that potential receptors are
seasonal cabin owners or visitors that do not reside on or adjacent to contaminated soils, industrial screening
values were selected as the most appropriate screening criteriafor soil and sediment. Similarly, tap water
RBCs represented a very conservative screen for surface water. Table 3-1 liststhe COPCs. Appendix B1
presents the preliminary remediation goal (PRG) screening and resuilts.

Table 3-1. Contaminants of Potential Concern for the Human Health Exposure Media

COPCs Surface Sail Surface Water Sediment
Antimony X
Arsenic X X X
Lead X X*

NOTES.
X = COPC for the Site
! Thereisno PRG for lead in surface water; it was, therefore, selected as a COPC.

3.2 Exposure Assessment

Assessing the exposure at the Siteincludes: 1) the development of a conceptual human health exposure
model (CHEM), which includes identification of potentially exposed populations and the devel opment of
exposure pathways, and 2) the calculation of exposure point concentrations (EPCs) and average daily doses
(ADD).

3.2.1 Conceptual Human Exposure Model

The CHEM isaflow chart that outlines contaminant sources, release mechanisms, transport routes and
media, potential receptor populations, and potential exposure routes. The CHEM identifies the potential
receptors and exposure pathways at the Site. The CHEM for the Siteis presented in Figure 3-1. Justification
and further discussion on the exposure routes and receptors are provided in the following sections.

Potentially Exposed Population

The Site consists of ten mining sites and facilities associated with ore hauling, storing, and processing. The
Siteis spread dong several miles of Glacier Creek and Seventysix Gulch. Land usesin the areaare limited to
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timber harvesting, firewood cutting, recreation (hiking, fishing, camping, hunting, etc.), and some mineral
prospecting. There are no onsite workers. Site useis primarily recreational in nature and varies from day
visitors to overnight campersto seasonal residentsin the vicinity. For purposes of thisrisk assessment,
mining sites were divided into “Near” and “ Remote” features/locations as shown in Table 3-2.

Table3-2. Delineation of Monte Cristo Mining-Related Features

Near Features Remote Features
Haulage Ways Pride of the Mountains Mine
Concentrator New Discovery Mine
Collector Pride of the Woods Mine
Assay Shack Mystery Mine
Boston-American Mine Golden Cord Mine
Rainy Mine Justice Mine
Sheridan Mine
Sidney Mine

Near |ocations were defined as those close to the Monte Cristo Townsite and having fairly easy human
access. The potentially exposed population for the Near locations was determined to be seasonal residents,
consisting of children and adults. Remote locations are typified by difficult terrain, lack of amenities,
infrequent use, and difficult access. The potentially exposed population for the Remote locations was
determined to be occasiona visitors. Dueto limited accessibility and difficulty of terrain, only adult
exposures were considered for these locations. Public access records are not maintained. Accessis currently
not restricted by fencing, nor were any “No Trespassing” signs observed. The potential for significant
activity is considered to be moderate to high at the Near locations and low at the Remote locations.

Identification of Potential Exposure Pathways

This section evaluates potential pathways for human exposures to the identified COls. Complete exposure
pathways were evaluated for receptors within the current and future potentially exposed populations and
included:

Inhalation of soil and dust particulates;

Incidental ingestion of soil and sediment;

Ingestion of surface water as a drinking water source;
Dermal contact with soil, surface water and sediment;
Ingestion of fish

Although lead was identified as a COI in surface water, it cannot be quantitatively addressed because no
toxicity valueis available. Lead will be addressed quditatively in the risk characterization section of the
report. Use of groundwater as potential drinking water was eliminated as a pathway of concern because there
are no reported drinking water wells within several miles of the Site. Information regarding the
hydrogeology surrounding the Site and groundwater pathway was presented in the Sl and was updated in the
EECA.

3.2.2 Exposure Assumptions

Exposure assumptions include factors such as body weight, averaging time, exposure frequency, exposure
duration, and chemical bioavailability. For each of the seasona resident and occasional visitor populations,
Separate assumptions were made to determine central tendency or average exposure (CTE) and the
reasonable maximum exposure (RME). In genera, the RME scenario is a conservative or worst-case
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edtimate of potential exposure, while the CTE scenario typically uses exposure factors that are more
indicative of the average user.

Neither the USEPA nor Ecology has devel oped default scenarios for recreational or camping exposure
scenarios a abandoned mines. However, exposure assumptions used for this HHRA have been devel oped
based on considerations of Site location and access. The seasonal resident at the Near |ocation was assumed
to spend considerably more time at the Site. Because of easier access to the Site and nearby amenities, both
child and adult exposures were considered. Typical USEPA default exposure for achild issix (6) years.
Therefore, the CTE exposure assumed six (6) years as a child and nine (9) years as an adult; the RME
exposure scenario assumed six (6) years as achild and twenty four (24) years as an adult. Because of the
limited access and the difficult terrain, occasiona visitors at the Remote |ocations were assumed to be adults
and no childhood exposures were considered. The exposure factors used in this risk assessment are presented
in Appendix B2.

3.2.3 Exposure Point Concentrations and Average Daily Dose

An EPC represents the COPC concentration in each exposure medium that a receptor will potentially contact
during the exposure period. Generdly, the EPC is not the maximum concentration detected at the Site
because, in most situations, it is not reasonable to assume long-term contact with the maximum
concentration. Therefore, for each set of exposure assumptions, the 95UCL was used as the EPC for
determining RME and the mean chemical concentration was used for determining CTE. The human health
EPCs are presented in Tables 3-2 and 3-3 along with the basis for the EPC.

In combination with the exposure factors and chemical -specific parameters (A ppendices B3 through B5), the
EPCs are used to calculate the ADD of afor each receptor typeidentified in the CHEM. The ADDs are used
to determine the potential for adverse human health effects and are shown in Appendix B5. Potential human
health effects and toxicity vaues of the COPCs are discussed in the next section.

Table3-2. Exposure Point Concentrations: Near L ocations

COPC Ngan;qugf Maximum CI;-IF-,EI REI\QEZ Comments

Surface Soil (mg/kg)

Antimony 46 9.86E+-03 | 1.8E+03 | 2.9E+03 Gamma

Arsenic 46 9.21E+04 | 20E+04 | 2.7E+04 Gamma
Sediment (mg/kg)

Arsenic 34 1.1E+03 | 3.3E+02 | 6.7E+02 | Chebyshev
Surface Water (ug/L)

Arsenic 31 6.85E+1 | 1.1E+01 | 1.7+01 95UCL

NOTES:

1 Simple average concentration.

2 Lower of 95UCL or maximum if greater than five data points, maximum concentration if less than five data points.

Abbreviations: mg/kg = milligrams per kilogram, Zadj = 95UCL cal culated using the Central Limit Theorem adjusted for skewness,
Mg/L = micrograms per liter.
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Table 3-3. Exposure Point Concentrations- Remote L ocations

COPC Number of | Maximum | CTE' | RME® | comments
Samples EPC EPC
Surface Soil (mg/kg)
Antimony 31 8.8E+-03 | 7.2E+02 | 3.9E+03 9SUCL
lognormal
Arsenic 34 7.3E+04 | 14E+04 | 2.0E+04 gamma
Sediment (mg/kg)
Arsenic 6 3.7E+02 | 1.9E+02 | 2.9E+02 95%
' ’ ' Jackknife
Surface Water (ug/L)
Arsenic 6 4.1E+03 | 6.8E+02 | 26E+03 | 95UCL

NOTES:

1 Simple average concentration.

2 Lower of 95UCL or maximum if greater than five data points; maximum concentration if less than five data points.

Abbreviations: mg/kg = milligrams per kilogram, Zadj = 95UCL caculated using the Central Limit Theorem adjusted for skewness,
Hg/L = micrograms per liter.

3.3 Toxicity Assessment

The purpose of the toxicity assessment is to present the critical toxicity factors for the COPCs (Appendix B).
The purpose of the toxicity assessment is twofold:

o Toidentify the carcinogenic and noncarcinogenic effects that may arise from direct or indirect
exposure of humansto the COPCs ; and

e To provide an estimate of the quantitative relaionship between the magnitude and duration of
exposure, and the probability or severity of adverse effects.

3.3.1 Toxicity Values

Toxicity values are used to quantitatively describe the relationship between the extent of exposureto a COPC
and the potential increased likelihood of adverse effects. The sourcesfor obtaining toxicity values are listed
below.

¢ Integrated Risk Information System (IRIS) computer database (USEPA, 20064)
e Health Effects Assessment Summary Table (USEPA, 1997b)

Chemicals are classified into those that cause cancer and those that cause other, noncarcinogenic, health
effects. The method for ng the potential for these two different types of health effects differ. Wherea
chemical can cause both carcinogenic and noncarcinogenic health affects the risk evaluation calculates the
potential for both types of effects. The following sections provide background information on the toxicity
values for noncarcinogenic and carcinogenic chemicals.

3.3.2 Noncarcinogenic Toxicity Values

The potential for toxicity of noncarcinogenic COPCsis determined using reference doses (RfDs). An RfD
represents an estimated intake rate that is unlikely to produce measurable adverse effects over alifetime of
exposure. The RfDs are determined by the USEPA RfD Work Group or from the health effects assessment
documents developed by the USEPA Office of Research and Devel opment.
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An RfD assumes athreshold for adverse noncarcinogenic effects. That is, exposures below the RfD are
considered unlikely to cause any adverse hedlth effects. RfDs are route-specific; that is, RfDs may be
different for ingestion, inhalation, or other routes of exposure. The critical toxicity valuesfor the
noncarcinogenic COPCs are presented in Table 3-4.

Table3-4. Critical Toxicity Valuesfor Noncar cinogenic COPCs

CAS Chronic RfD ——
onfidence )
COPC Number (mg/kg-day) in RfD Endpoint
Oral Inhalation
Antimony 7440-36-0 4,0E-04 low longevity
Arsenic 7440-38-2 3.0E-04 3.0E-05 medium hyperpigmentation, vascular

NOTE:
CAS = chemical abstracts service (registration).

3.3.3 Carcinogenic Toxicity Values

Chemicalsthat cause cancer are classified according to the type of scientific information available about the
types of cancer they might produce. This classification system is called the Weight of Evidence (WOE). The
1986 guidelines established five WOE categories, ranging from known human carcinogens (Group A) to
chemical s which have been determined not to cause cancer (Group E). Of the COPCsidentified at the Site,
arsenic isthe only carcinogen and is a known human carcinogen.

Unlike noncarcinogens, carcinogenic chemicals are assumed to not to have a threshold value below which no
human hedlth effects are likely to be seen. The potential for developing cancer from exposureto a
carcinogenic chemical (toxicity value) is determined using aslope factor. The dope factor represents a
conservative estimate of the potential carcinogenic risk associated with exposure. 1t is used with the ADD to
calculate the increased probability of developing cancer over alifetime. Thisis measured in terms of excess
cancer risk (ECR). Slope factors are determined by the USEPA Carcinogen Risk Assessment Verification
Endeavor Workgroup, or from the health effects assessment documents developed by the USEPA Office of
Research and Development. Based on USEPA guidelines documents, information on the dope factors
derived for arsenic is presented in Table 3-5.

Table 3-5. Critical Toxicity Valuesfor Carcinogenic COPCs

Slope Factor Weight of Evidence Basis of
COPC Oral | Inhalation Classification | nTeXstpi?)r?Ilﬁr?gﬁa?ion Slope Factor
Ingetion/Inhalation | 'Y Oral/inhalation
mg/kg/day-1
Arsenic 15E+00 | 1.5E+01 A in EPI studies

3.3.4 Lead Critical Toxicity Values

Meaningful oral and inhaation critical toxicity values have not been devel oped for lead. Many of the
noncarcinogenic effects associated with lead may not exhibit athreshold, especialy in young children.
USEPA considers lead to be aB2 carcinogen. Inlieu of areference dose or dope factor, USEPA has
developed the Integrated Exposure Uptake/Biokinetic Mode and the Adult Lead Model which correlate dose
with blood lead levels.

The lowest-observed adverse effect level (LOAEL) of lead is considered to be 10 micrograms per deciliter
(ng/dL) in children and fetuses and 30 pg/dL in adults. Empirically-derived ratios of 0.16 and 0.04 pg/dL per
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pg/day ingested by children and adults respectively, recommended by USEPA (1986) and FDA (1990), are
used to predict concentrations in young children and adults. Applying an uncertainty factor of 10 resultsin
provisional tolerable intake levels of 6 ug/day for children six or less, 15 pg/day for children over six, 25
pg/day for pregnant women, and 75 pg/day for men.

34 Risk Characterization

Potential human health impacts associated with exposure to COPCs at the Site were evaluated by estimating
the potential for both noncarcinogenic and carcinogenic hedth effects. The following sections discuss the
assessment of noncarcinogenic hazards and carcinogenic risks associated with exposure to COPCs at the Site.
The Sl sampling locations were selected as locations where levels of concentrations were suspected to be the
highest. Targeted sampling identifies the worst-case situations, and isintended to be a conservative data set
that is sufficient for the specific purposes of risk assessment.

Noncarcinogenic hazard is estimated as theratio of the ADD of the noncarcinogenic chemical through a
specific exposure route to the chronic RfD for that exposure route. The calculation of the ADD is outlined
in Appendix B. Thisratio iscalled the Hazard Quotient. Hazard Quotients (HQ) greater than 1.0 indicate
the potential for adverse health effects because the intake exceedsthe RfD. A HQ is calculated for each
chemical that dicits anoncarcinogenic health effect. The sum of al individual chemical-specific HQsis
termed the Hazard Index (HI) and is calculated under each exposure pathway. Thus, aHI lessthan 1.0is
not anticipated to produce unacceptable human health effects.

Carcinogenic risk is estimated as the probability that a chemical will produce a carcinogenic effect. The
excess lifetime carcinogenic risk is the incremental increase in the probability of devel oping cancer
compared to a background probability of developing cancer with no exposure to Site contaminants. The
potentia for cancer is evaluated in terms of ECRs. The USEPA accepts arisk range of one in ten thousand
(1E-04) to one in one million (1E-06); however, Ecology considers an ECR greater than one in one million
(1E-06) to be unacceptable. For example, an ECR of 1E-06 represents an increase of one additional case of
cancer (above background) in one million people exposed to a carcinogen over their lifetime (70 years).

The results of the quantitative risk assessment are presented below for each medium and presented in
Appendix B.

3.4.1 Noncarcinogenic Risk

Arsenic wasidentified as a noncarcinogenic COPC in surface soil, sediment, and surface water. Antimony
was identified as a noncarcinogenic COPC only in soil. These risks are summarized in Tables 3-6 and 3-7 for
Near and Remote |ocations, and seasonal resident and occasional visitor exposure conditions, respectively.
Exposure factors, exposure assumptions, exposure parameters, toxicity values, and calculated results for the
Near and Remote | ocations are presented in Appendices B10 through B18 and B19 through B27, respectively
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Table3-6. Summary of Noncar cinogenic Risks: Near L ocations

Hazard Quotient
Exposure Route COPC -
Central Tendency Exposure Reasonable M aximum Exposure
Soil
. Antimony 6.6E-04 4.3E-02
Ingestion -
Arsenic 5.1E-02 2.8E+00
Inhalation of Particulates Arsenic 1.2E-04 3.2E-03
Dermal Contact Arsenic 2.1E-13 1.1E-09
Surface Water
Ingestion Arsenic 4.4E-04 3.5E-02
Dermal Contact Arsenic 45E-13 8.8E-10
Sediment
Ingestion Arsenic 3.4E-03 1.5E-01
Derma Contact Arsenic 3.0E-08 1.5E-07
HAZARD INDEX 0.1 3.0
NOTE:

Bold = Unacceptable noncarcinogenic risk identified (i.e., HQ/HI >1)

Asshown in Table 3-6, ingestion of arsenic in soil/waste rock under RME condition is the primary driver for
unacceptable non-carcinogenic risk at the Near features because the HQ was greater than 1.0 (HQ = 3.0).
None of the other pathways of exposure exceed the regulatory standard of 1.0. No unacceptable non-
carcinogenic human health impacts are expected under the CTE conditions a Near Locations.

The Remote features represent mines which are located distant from Townsite and wherein accessis limited
and very difficult. No unacceptable non-carcinogenic risks under either CTE or RME exposure conditions
are anticipated at the Remote features.

Table 3-7. Summary of Noncar cinogenic Risks— Remote L ocations

Hazard Quotient
Route of Exposure COPC
Central Tendency Exposure Reasonable M aximum Exposure
Soil
Ingestion Antimony 4.4E-05 3.6E-03
¢ Arsenic 6.2E-03 13E-01
Inhaation of Particulates Arsenic 1.4E-05 15E-04
Dermd Arsenic 2.2E-06 7.4E-04
Sediment
Ingestion Arsenic 7.2E-05 2.1E-03
Dermd Arsenic 8.3E-09 3.0E-06
Surface Water
Ingestion Arsenic 2.0E-01 4.6E+00
Dermd Arsenic 6.8E-07 1.8E-05
HAZARD INDEX 0.2 4.8
NOTE:
Bold = Unacceptable noncarcinogenic risk identified (i.e., HQ/HI >1)
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No unacceptable non-carcinogenic risks under the CTE exposure conditions are anticipated at the Remote
features. Asshown abovein Table 3-7, ingestion of arsenic in surface water under RME condition, isthe
primary driver for unacceptable non-carcinogenic risk at the Remote features because the HQ was greater
than 1.0 (HQ = 4.8). None of the other pathways of exposure at the Remote features exceed the regulatory
standard of 1.0.

3.4.2 Carcinogenic Risks

Arsenic wasidentified as the only carcinogenic COPC at the Site. Risks were characterized for samples at
Near and Remote |ocations, with potentia ECR summarized in Table 3-8. Ingestion of arsenic contaminated
soil isthe critical pathway. Unacceptable human health risks are aso anticipated by way of ingestion of
arsenic contaminated sediment and surface water under the RME exposure conditions. No other pathways of
exposure are anticipated to result in unacceptable human health impacts. Tota ECRs for both the CTE and
RME receptors exceeded Ecology’ s regulatory standard of 1E-06.

Table3-8. Summary of Excess Cancer Risks— Near Locations

Excess Cancer Risk
Exposure Route Chemical of Potential i
p Concern Central Tendency Reasonable M aximum
Exposure Exposure
Soil
Ingestion Arsenic 7.8E-05 4.0E-03
Dermal Contact Arsenic 9.6E-17 2.6E-13
Inhaation of Particles Arsenic 6.8E-09 5.0E-07
Sediment
Ingestion Arsenic 2.5E-08 5.4E-06
Dermal Contact Arsenic 6.6E-19 1.3E-15
Surface Water
Ingestion Arsenic 4.3E-07 2.3E-05
Dermal Contact Arsenic 29E-12 3.4E-10
SUM OF EXCESS CANCER RISK 7.8E-05 4.0E-03
NOTE:

Bold = Unacceptable carcinogenic risk identified (i.e., ECR > 1E-06)

Ingestion of arsenic in soil and surface water used as drinking water are the drivers for unacceptable excess
cancer risks under the CTE and RME exposure conditions for the occasiona visitor to the Remote locations.
Dermal contact with soil and ingestion of sediment a so pose an unacceptable excess cancer risk under RME
exposure conditions.
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Table3-9. Summary of Carcinogenic Risks— Remote L ocations

Excess Cancer Risk
Exposure Route Chemical of Potential -
p Concern Central Tendency Reasonable Maximum
Exposure Exposure
Soil
Ingestion Arsenic 1.6E-05 11E-04
Dermal Contact Arsenic 9.4E-09 2.2E-06
Inhalation of Particles Arsenic 2.2E-07 1.4E-06
Sediment
Ingestion Arsenic 4.6E-07 1.7E-06
Dermal Contact Arsenic 2.2E-10 7.1E-08
Surface Water
Ingestion Arsenic 1.2E-05 7.1E-04
Dermal Contact Arsenic 3.9E-11 2.8E-09
SUM OF EXCESS CANCER RISK 2.8E-05 8.3E-04
NOTE:

Bold = Unacceptable carcinogenic risk identified (i.e., ECR > 1E-06)
3.4.3 Fish Ingestion

Ingestion of fish from potentially impacted surface water bodies was determined to be a complete pathway of
exposure for the Near features, but not for the Remote features. A quantitative assessment of potential
impacts from fish ingestion was limited due to the small number of data samples relative to the multiple
surface water bodies and large size of the Site. Therefore, this pathway was evauated by calculating site-
specific RBCs for surface water and sediment that would be protective of the fish ingestion pathway. Data
from surface water and sediment sampling were then screened againgt these values to determine locations
where apotentia for unacceptablerisk exists. Asthe Siteisremediated, these RBCs can be used as cleanup
numbers for protection of this pathway. Arsenic surface water and sediment RBCsfor the Near locations are
presented in Table 3-10.

Table3-10. RBCsfor Surface Water and Sediment - Fish Ingestion Pathway (Near Features)

Risk Based Concentration (Arsenic)
Medium Units Central Tendency Reasonable M aximum
Exposure Exposure
Surface Water po/L 0.04 0.0008
Sediment mg/kg 05 0.01

Sediment screening results determined that with the exception of sample MCEE-SS-M CL-06 (0.281 mg/kg),
all sediment samples exceeded the RBCs for the fish consumption pathway for both RBCs. All surface water
concentrations exceeded both RBCs. This screening represents aworst case scenario as sampling localities
were specifically selected to identify areas of high concentration and the dataset for each waterway was very
small, often consisting of oneworst case sample. A better characterization of the individual waterways
focusing on: 1) representative sampling rather than worst case, 2) collection of more samples that would
alow for datistical analysis rather than the use of the maximum concentration, 3) evauation of the model and
tissue sampling to determine if the conservative mathematical model and inputs accurately represent site
conditions, and 4) site-specific information on fish consumption, could al affect the risk characterization
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results for this pathway of exposure and provide a more site-specific estimate of human health impacts from
ingestion of fish. Therefore, the RBCsfor sediment and surface water only provide a snapshot of the
potentia worst case scenario for fish consumption and do not necessarily present arisk characterization of the
Site.

3.44 Lead

The USEPA' s lead models simulate soil lead exposures at asingle location. Two models have been
developed, the Integrated Exposure Uptake/Biokinetic Modd and the Adult Lead Moddl. These models
require aminimum of three months of continuous exposure of at least one day per week. Three monthsis
considered to be the minimum exposure to produce a quasi-steady-state lead concentration. The reliability
of the models for predicting lead concentrations for exposure durations shorter than three months has not
been assessed. In order to address non-continuous exposures, the USEPA Office of Solid Waste and
Emergency Response has developed a guidance document for evaluating intermittent exposures to lead for
scenarios such as recreational users and trespassers.

Since the exposure frequency is less than three months, predicted intake values were compared with the
provisional values discussed in Section 3.3.2. Table 3-11 presents the results of the lead intake cal culations
and lead screening. Only the ingestion pathway is quantified. No unacceptable human health impacts are
anticipated from exposure to lead in soil at this site.

Table3-11. Evaluation of Lead Exposuresin Sail

EPC Intake Predicted Intake Provisional Intake Value
(mg/kg) (mg/kg/day) (mg/day) (mg/kg)
cTE | RME CTE RME cTE | RME child | Female | Male

Monte Cristo Mining Area - Combined

54E+03 | 7.3E+03 | 46E-08 | 50E-07 | 25604 | 36E-03 | 60E-03 | 15602 | 7.56-02
Near Features

6.1E+03 | 79E+03 | 46E-08 | 50E-07 | 28E04 | 39E-03 | 60E-03 | 15602 | 7.5E-02
Remote Features

45E+03 | 93E+03 | 46E-08 | 50E-07 | 21E-04 | 46E03 | 60E-03 | 15E-02 | 7.5E-02

Lead was also identified as a COPC in surface water because no PRG was available for screening. Many of
the non-carcinogenic effects associated with lead may not exhibit a threshold, especialy in young children.
USEPA considerslead to be aB2 carcinogen. The maximum concentration of lead found in surface water
(not adit/seep discharges) at the MCMA was 0.0008 mg/L. Water from adits/seeps were not considered a
viable drinking water source in the MCMA.. For purposes of this risk assessment, ingestion and dermal
contact with surface water under normal “household” use was considered a complete pathway of exposure.
Concentrations of lead in surface water at Near and Remote |ocations are lower than the Federal Action Level
for lead (0.015 mg/L). Therefore, no unacceptable human health impacts are anticipated for lead in surface
water.

3.5 Calculation of Cleanup Goals

Site-specific cleanup goals for soil and sediment protective of the RME (seasonal resident) at the Near
locations and for soil protective of the RME (occasiona visitor) at the Remote locations were cal cul ated
based on the regulatory standard of 1E-06 ECR. Site specific cleanup goals protective of the indirect pathway
of fishingestion were calculated for surface water. The site-specific cleanup goals are presented in Table 3-
12.
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Table3-12. Preliminary Human Health Remediation Goals

Medium Arsenic Cleanup Goal Location Basis
Soil / Waste Rock 67 mgkg Near Features Protepti on Qf RME Seasonal Resident -
659 mykg Remote Features ingestion and dermal contact
' Protection of RME Seasona Resident -
Sediment 0.01 mg/kg Near Features ingestion of fish
Protection of RME Seasona Resident -
Surface Water 0.0008 pg/L Near Features ingestion of fish

3.6 Summary of Human Health Risks

Unacceptabl e carcinogenic and noncarcinogenic risks were identified at the Site. Of the 22 COlsidentified at
the Site, antimony, arsenic, and lead were identified as magjor COPCs. Based on current and future land use,
potentia receptors were identified as individuas who might come in contact with Site-related contaminants
through occasional recreationd activities (i.e., hunting, hiking, and camping) or as seasonal residents.

Due to the remote nature of several of the mines, the Site was divided into Near and Remote features. Near
features were defined as those close to the Townsite, and having fairly easy human access. Remote features
aretypified by difficult terrain, lack of amenities, infrequent use, and difficult access. The potential for
significant activity is considered to be moderate to high at the Near features and very low at the Remote
features.

The risk assessment determined that there are no unacceptable human health impacts from lead in surface
water or in soil/waste rock. The maximum concentration of lead (0.0008 mg/L) found in surface water did
not exceed the Federa Action Limit for lead in drinking water (0.015 mg/L). Predicted intakes of lead from
ingestion of soil/waste rock did not exceed USEPA Provisiona Intakes for any receptors.

The risk assessment determined that there were no unacceptable noncarcinogenic health effects expected
from exposure to antimony in soil. Potentially unacceptable noncarcinogenic risks are likely from ingestion
of arsenic in soil under RME exposure conditions for the seasonal resident at Near locations and ingestion of
surface water under RME exposure conditions for the occasiona visitor to the Remote locations.
Unacceptabl e excess cancer risks are likely from ingestion of arsenic in soil under both exposure conditions
for the seasonal resident and occasional visitor. Ingestion of sediment and surface water under RME
exposure conditions are likely to results in unacceptable excess cancer risksfor both occasiona visitor and
seasonal resident. Dermal contact with soil islikely to result in unacceptable excess cancer risk to occasiona
vigitorsto Remote |ocations.

Because the Site isapopular recreationa area, the indirect pathway of fish ingestion was also considered a
complete pathway. The impact of contaminantsin surface water and sediments on fish tissue concentrations
was evaluated to determine potential human health impacts from this pathway of exposure using an RBC
screening approach. Site specific RBCsfor surface water and sediment were calculated for Near location
conditions. Fish ingestion was only considered at the Near locations. Fishing in the Remote locationsis
unlikdly. Thereislittle traffic in the Remote locations and fish barriers along the creeks make it unlikely that
these areas would be used successfully for fishing. Sampling data were screened against these RBCs. Most
of the samples collected exceeded the site-specific RBCs at both the Near and Remote locations. However,
the RBCsfor sediment and surface water only provide a snapshot of the potential worst case scenario for fish
consumption and do not necessarily present arisk characterization of the Site.
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4.0 ECOLOGICAL RISK ASSESSMENT

The goal of the ERA isto provide an ecological risk-based screening and determine whether unacceptable
ecological risks are likely associated with COls at the Site. An ecological survey was conducted as part of a
previoudy completed Sl (CES, 2007). The Sl report documented ecological features and conditions at and
near the Site. A Terrestria Ecological Evauation (TEE) was completed based on the ecological survey, in
accordance with Ecology requirements (Ecology, 2007), and is provided in Appendix C. Based on the TEE,
an exclusion from further terrestrial ecological evauation is not acceptable and a site-specific terrestrial ERA
iswarranted. Ecology does not provide specific guidance for an ERA of water or freshwater sediment and
gpecific methods are not prescribed for Site-specific ERA of soil. Therefore, risk-based screening methods
appropriate for Ecology (2007) and the USEPA (1997c¢, 1999) were implemented to assess the potential for
risks posed by Site-related COlsin surface soil, waste rock, tailings, surface water, pore water, and sediment.
Thisreport consists of the following:

e Problem Formulation

e Risk-Based Screening

e Risk Characterization (including Uncertainty Analysis)
e Summary of Ecological Risks

4.1 Problem Formulation

The scope of the ERA is defined through problem formulation. This step describes physical and chemical
characteristics of the Site and the important ecological habitats, plants, invertebrates, fish, and wildlife that
are present or likely to be present. Thisinformation is utilized to identify the ecological COls and ecol ogical
receptors of concern, and to develop a conceptua ecologica exposure model (CEEM). The CEEM depicts
the expected fate and transport of COls at the Site, the potential exposure media, and likely exposure
pathways for ecological receptor groups of concern. The problem formulation concludes with identification
of the ecological endpoints that delineate the focus (i.e., objectives) of the remainder of the ERA. Generaly,
problem formulation includes a description of the Site and summary of previous investigations. However,
extensive versions of these have been provided in the Sl and, therefore, are not repeated herein.

4.1.1 Ecological Stressors

Ecological receptors may be affected through exposure to chemicals (i.e., toxicity), physical stresses

(i.e., destruction of habitat), and biological stresses (i.e., viruses and bacteria). While biologica stressors may
affect ecological receptors, they are more frequently associated with waste food or human waste and in areas
where wildlife congregate in large numbers. Because the remote nature of the Site limits human presence
and wastes, biological stresses are not considered to pose athreat. Due to the habitat types present at and
surrounding the Site, ecological receptors are also unlikely to congregate in the vicinity of the Sitein numbers
that could result in significant biological infection or passage of wildlife diseases. Thus, biological stressors
are unlikely to be asignificant factor at the Site and are not considered further.

Past physical disturbancesinclude the development of the Site and supporting structures, and mining
activities. Much of the Site has been abandoned for decades, but some areas such as the former Monte Cristo
Townsite receive occasiona visitors during the spring, summer, and fall. In addition, some mining claims are
gtill active with private individual s working the claims on an intermittent basis. Direct vehicle accessto the
Siteisimpossible, but al terrain vehicles can access the South Fork Sauk River downstream of the Monte
Crigto Townsite. Current physical disturbanceislimited to alow number of occasiond visitors and
individuals with mining claims accessing the Site on foot. Given the relatively remote nature of the Site
within the Mt. Baker-Snogqualmie National Forest and the length of time since commercial mining has
occurred, the ecologica impacts due to physical disturbance are limited.
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Asdescribed in Section 2.0, the primary COls are metals. The COlsretained for the ERA arelisted
previoudy in Table 2-1.

4.1.2 Ecological Setting

The regional and Site-specific ecology, sensitive environments, and rare, threatened, and endangered (RTE)
species were presented in the ecologica survey report, which was part of the SI (CES, 2007).

In summary, the Site is comprised of three major plant communities including: 1) disturbed areas around the
Monte Cristo Townsite and mine-related areas, 2) coniferous hemlock forest, and 3) apine. Glacier Creek
and Seventysix Gulch flow through the Site, meeting to form the South Fork Sauk River near the Monte
Cristo Townsite. Therdatively remote nature of the Site provides for diverse plant and wildlife populations.

The only documented (see Appendix D) rare plant in the vicinity was the state threatened Choris bog-orchid
(Platanthera chorisiana), which prefers sphagnum bogs and stream banks just above the water level,
commonly found in association with mountain hemlock (Tsuga Mertensiana) and mountain heather
(Phyllodoce sp) at elevations from 2,540 — 4,300 feet (774-1301 meters) above mean sealevel. No
threatened or endangered terrestrial wildlife were documented in the Washington Department of Fish and
Wildlife (WDFW) priority habitats and species database search (Appendix D). However, threatened bull
trout (Salvelinus confluentus) and threatened Puget Sound steelhead (Oncorhynchus mykiss) are documented
in South Fork Sauk River, Glacier Creek, and Seventysix Gulch (Appendix D).

4.1.3 Conceptual Ecological Exposure Model

The CEEM depicts the sources of contamination, contaminant rel ease and transport mechanisms, impacted
exposure media, and exposure routes for ecological receptor types at the Site. The primary source of COIls
arethetailings and waste rock piles. Based on previousinvestigations and current understanding of Site
conditions, the potentially contaminated exposure media for ecological receptors are outlined in Figure 4-1
and include:

e Surface soil, tailings, and waste rock;

o Surface water in Glacier Creek, Seventysix Gulch, and South Fork Sauk River
o Porewater in Glacier Creek, Seventysix Gulch, and South Fork Sauk River

o Sediment in Glacier Creek, Seventysix Gulch, and South Fork Sauk River

Given these exposure media, terrestrial, aquatic, and benthic ecological receptor groups may be exposed to
COlsasdepicted in Figure 4-1.

4.1.4 Assessment Endpoints and Measures

Assessment endpoints are qualitative or quantitative expressions of the environmental valuesto be protected
and, therefore, assessed in the ERA. As such, assessment endpoints link the ERA and risk management
processes by highlighting ecological aspectsthat are of concern to risk managers. Assessment measures are
characteristics of the Site, selected ecological receptors, or ecosystems that are measured through monitoring
or sampling activities, and then related qudlitatively or quantitatively to the selected assessment endpoint(s).

Assessment Endpoints

Within a screening level ERA such as this, assessment endpoints are generalized to reflect the risk-based
screening process and protective ERBSCs. The assessment endpoints for this ERA include:

e Protection of the reproduction, growth, and survival of non-protected plant, invertebrates reptile,
bird, and mammal populations exposed to COlsin soil, tailings, and waste rock;

Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
PN: 2723029 Monte Cristo Mining Area
Doc: Final MCMA SRA - April 2010.docx April 2010 / Page 15



e Protection of reproduction, growth, and surviva non-protected aquatic life (including amphibians),
birds, and mammals exposed to COls and pH changesin surface water and pore water within Glacier
Creek, Seventysix Gulch, and South Fork Sauk River;

e Protection of normal behavior of protected aquatic life (including amphibians), birds, and mammals
exposed to COls and pH changesin surface water and pore water within Glacier Creek, Seventysix
Gulch, and South Fork Sauk River;

e Protection of reproduction, growth, and survival of non-protected benthic invertebrates, amphibians,
birds, and mammals exposed to COls in sediment within Glacier Creek, Seventysix Gulch, and
South Fork Sauk River; and

e Protection of normal behavior of protected aguatic life (including amphibians), birds, and mammals
exposed to COIsand pH changesin sediment within Glacier Creek, Seventysix Gulch, and South
Fork Sauk River.

Assessment Measures

Assessment measures are used to evaluate the response of the indicator communities/species when exposed to
adressor. Generdly, they are measurable ecologica characteristics and define what samples and/or data will
be collected to address the assessment endpoints. For this ERA, the assessment measures are comprised of
the following:

e Maeasured concentrations of COlsin soil, waste rock, tailing, surface water, pore water, and
sediment;

e Measured pH inwater (including creek, river, adit discharge, and pore water); and

o Readily available ERBSCs available from Ecology guidance (Ecology, 2007) and other applicable
guidance or published literature (e.g., ODEQ, 2001).

4.2 Ecological Risk-Based Screening

Ecological risk-based screening beginswith the list of COl's remaining following theinitial screening, as
shown in Table 2-1. The EPCs are then compared to selected ERBSCs with consideration of chemical-
specific bioaccumulation potential, reporting limit adequacy, and exposures to multiple chemicals and
multiple media. Theresult isalist of Site-related contaminants of potential ecologica concern (COPEC).

As described abovein Section 3.2.3, the preferred EPCs used in the risk-based screening were the lower of
the distribution-appropriate 95UCL or the maximum detected concentrations. If fewer than five samples
were available, then the maximum detected concentration was used asthe EPC. One-half the sample
reporting limit was used in these calculations when a particular chemica was listed as not detected. The
maximum sample reporting limit for a given chemica and medium was a so included in the risk-based
screening as asecondary EPC, to identify undetected COIswith elevated reporting limits that may be
contributing to ecological risks. The EPCsfor each medium arelisted in Table 4-1. Appendices E1 through
E4 show the risk-based screening input and results.

Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
PN: 2723029 Monte Cristo Mining Area
Doc: Final MCMA SRA - April 2010.docx April 2010 / Page 16



Table4-1. EPCsfor Ecological Exposure M edia

Surface Soﬂ/\/\(asterock Surface Water Pore Water Sediment
Col and Tailings
mg/kg mg/L mg/L mg/kg

Aluminum 1.05E+04 4.87E-01 3.01E-02 1.59E+04
Antimony 2.41E+03 8.58E-03 5.91E-03 1.83E+01
Arsenic |1 2.76E+02 1.33E-03 1.38E-04 3.19E-03
Arsenic V 5.04E+04 1.36E+00 9.33E-03 4.39E+02
Arsenic, total 2.35E+04 6.83E-01 8.13E-01 3.93E+02
Barium 1.55E+02 6.06E-03 - 8.96E+01
Beryllium 4.36E-01 -- -- 2.07E-01
Cadmium 1.08E+01 4.95E-03 1.00E-03 1.49E+00
Chromium VI -- -- 2.00E-02
Chromium, total 3.98E+01 - -- 4.53E+01
Cobat 7.03E+00 7.91E-03 -- 1.15E+01
Copper 7.14E+02 2.46E-01 5.00E-03 9.11E+01
Iron 7.81E+04 1.02E+01 -- 2.97E+04
Lead 7.93E+03 4.70E-02 2.00E-04 1.09E+02
Manganese 8.18E+02 9.73E-01 -- 9.92E+02
IMercury 3.61E+00 8.37E-05 1.02E-06 9.40E-01
Mercury, Methy! 4.00E-02 -- -- 1.70E-05
Nickel 2.11E+01 -- -- 5.23E+01
Selenium 2.23E+00 3.00E-04 - --
Silver 8.81E+01 8.65E-04 2.5E-03 1.72E+00
Thallium 5.20E+00 3.60E-04 -- 2.00E-01
Vanadium 3.52E+01 -- -- 6.09E+01
Zinc 1.32E+03 1.05E+00 6.07E-03 2.22E+02

NOTE:
Abbreviations: -- = Not selected asa COPEC; mg/L = milligrams per liter; mg/kg = milligrams per kilogram

The preferred soil and water ERBSCs used in the risk-based screening were U.S. EPA and Ecology
ecological soil screening values (USEPA, 20053, b, ¢, d, e, f, g, h, i, j, 2006b, 20073, b, ¢, d, e, and 2008;
Ecology, 2007) and Washington water quaity standards (Ecology, 2006). When one of these ERBSCswas
not available for a COI in soil or water, and for sediment, ERBSCs were sel ected from those provided by
ODEQ (2001), other similarly accepted risk-based screening concentrations (e.g. CCME, 1999, Persaud et d.
1993), or an ERBSC for a surrogate chemical was substituted when deemed appropriate. Exceptionsto the
preferred ERBSCs and the use of surrogates are referenced in Appendix A, Table A-1. Washington State
Sediment Management Standards (Ecology, 1995) do not specifically describe methods for ng
freshwater sediment quality. The risk-based screening being conducted herein, for sediment, mirrorsthe
process described by Ecology for marine sediments, with the substitution of selected ERBSCsfor the
numeric sediment quality standards. These sediment ERBSCs are predominantly from ODEQ (2001)
ecologica risk assessment guidance, and are comprised of concentrations from various sources that are
developed similarly to those used by Ecology for marine sediment quality standards and those discussed in
recent Ecology (2009) research into defining freshwater sediment reference sites. As necessary, further site-
specific ecological risk assessment will use approaches compatible with Model Toxic Control Act and the
sediment management standards and acceptable to Ecology.

The EPCs were compared to the medium and receptor group-specific ERBSCsto cal culate chemical -specific
risk retios (R;;), receptor group risk ratios (R;; the sum of the chemical-specific risk ratios), and each COI was
examined for the potentia to bioaccumulate, for elevated reporting limits, and to determine whether it
contributed an inordinate amount to the receptor group risk. RisK ratios greater than 1 indicate unacceptable
risks. The COlsfor which potential ecological risks are indicated become the COPECs. The results of the
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ecological risk-based screening were media-specific lists of the COPECs (denoted by “X”) shown in
Table4-2. Therisk ratios and number of samplesfor each COPEC with concentrations that exceeded
acceptablerisk ratios are shown in Tables 4-3 through 4-6.

Table4-2. Selected Contaminants of Potential Ecological Concern

COl Surface SO'I.' Waste Surface Water Pore Water Sediment
Rock, Tailings
Aluminum X! X+ S
Antimony X132 x3 x3 X!
Arseniclll X2 X2 X2
ArsenicV X124 x1? X? x4
Ar%n'c, totd Xl,2,4 Xl,2 X1,2,4 Xl,4
Barium Xt x! X3
Beryllium x3 x3
Cadmium X2 x12e x° x4
Chromium V|1 x4
Cobalt X3 X3 X3
Coppa. Xl Xl,4,5 X5 Xl,4
| ron Xl,2,4 X1,3
L ea'j X1,2 x1,2,4,5 X2,4,5 xl,4
Manganese Xt X!
M a.cury X1,2 Xl,2,5 X2 X1,2,3
Mercury, Methyl X3 x3
Nickel X!
Selenium X125 X2
S‘ Ive, Xl,3 X1,3,5 X3,5
Thallium X13° x3 x3
Vanadium X3 X3
zZinc X! x4 x4
NOTES:

X — Selected as COPEC

1 — Sdlected as a COPEC due to exceedance of an ERBSC.

2 — Selected asa COPEC due to apotential for bioaccumulation.

3 — Sdected asa COPEC because no ERBSC was available.

4 — Sdlected as a COPEC because of inordinate contribution to overall risk.
5 — Sdlected as a COPEC because of an elevated reporting limit.
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Table4-3. Risk Ratiosfor Surface Soil, Waste Rock, and Tailings

Terrestrial Terrestrial Birds Mammals
COPEC Plants n/N | Invertebrates | n/N R;) n/N R;) n/N
(Ri) (Ri) ! !
Aluminum 209 1/52 17 152 23 1/52 98 1/52
Antimony 483 78/90 31 59/90 No ERBSC 161 73/90
Arseniclll 28 6/7 5 6/7 39 6/7 39 6/7
ArsenicV 5,042 77 840 6/7 382 6/7 382 6/7
Arsenic, total 1,036 87/93 392 87/93 3,358 87/93 3,358 87/93
Barium 0.3 0/52 05 0/52 2 8/52 2 8/52
Beryllium 0.04 o/61 0.01 0/61 No ERBSC 0.005 o/61
Cadmium 0.3 3/92 0.08 0/92 0.8 0/92 038 0/92
Cobalt 05 0/52 0.007 0/52 NoERBSC | 0/52 0.05 0/52
Copper 10 79/93 9 78/93 3 52/93 3 52/93
Iron 7,810 47/55 390 47/55 No ERBSC No ERBSC
Lead 66 79/93 5 49/93 67 79/93 67 79/93
Manganese 4 6/52 2 6/52 05 0/52 05 0/52
Mercury 12 60/90 36 60/90 0.7 0/90 0.7 0/90
Mercury, Methyl 200 3/3 No ERBSC 0.1 0/3 01 0/3
Selenium 4 67/90 05 0/90 7 67/90 7 67/90
Silver 0.2 0/90 2 24190 No ERBSC No ERBSC
Thallium 5 40/61 5 40/61 No ERBSC 5 40/61
Vanadium 18 6/52 No ERBSC 0.7 0/52 1 0/52
Zinc 8 67/93 11 75/93 4 39/93 4 39/93
Total Receptor
Group Risk (R)) 15,208 1,747 3,889 4,130
Table4-4. Risk Ratiosfor Surface Water
Aquatic Life Birds Mammals
COPEC Ry) n/N Ry) n/N Ry) n/N
Aluminum 6 1/9 0.0006 0/9 0.06 0/9
Antimony 0.005 0/49 No ERBSC 0.009 0/49
Arseniclll 0.009 0/5 0.00007 0/5 0.0002 0/5
ArsenicV 9 1/5 0.08 0/5 0.2 0/5
Arsenic, Total 4 7/56 0.04 0/5 0.1 0/5
Barium 2 2/9 0.00004 0/9 0.0002 0/9
Cadmium 31 2/51 0.0005 0/51 0.0006 0/51
Cobalt 0.3 0/9 No ERBSC 0.0009 0/9
Copper 183 37/56 0.0007 0/56 0.005 0/56
Iron 10 7125 No ERBSC No ERBSC
Lead 307 16/56 0.002 0/56 0.0001 0/56
Manganese 8 5/20 0.0001 0/20 0.001 0/20
Mercury 7 13/44 0.00003 0/44 0.000008 0/44
Selenium 0.06 0/34 0.000 0/34 0.0002 0/34
Silver 7 11/42 No ERBSC No ERBSC
Thallium 0.009 o017 No ERBSC 0.006 o7
Zinc 83 17/56 0.01 0/56 0.0009 0/56
Total Receptor
Group Risk (R) 656 0.1 04
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Table4-5. Risk Ratiosfor Pore Water

Aquatic Life Birds Mammals
COPEC Ry n/N Ry n/N Ry) n/N

Antimony 0.004 0/13 | NoERBSC 0.006 0/13
Arseniclll 0.0009 05 0.00008 0/5 0.00002 0/5
ArsenicV 0.06 0/5 0.0005 0/5 0.002 0/5
Arsenic, Total 4 113 0.05 0/13 0.1 0/13
Cadmium Elevated Reporting Limit 2/13 0 0
Chromium VI 2 1 0.003 01 0.0008 01
Lead 1 0/13 0.000007 | 0/13 0.0000006 0/13
Mercury 0.08 0/13 | 0.0000003 | 0/13 0.0000001 0/13
Silver Elevated Reporting Limit 6/13 0 0

Total Receptor

Group Risk (R) o 005 01

Table4-6. Risk Ratiosfor Sediment

Benthic .
COPEC Invertebrates n/N EITESEG G 3 n/N
(Ry)
(Ri) :
Aluminum No ERBSC No ERBSC
Antimony 6 27137 2 12/37
Arsenic, V 73 717 110 77
Arsenic, Total 66 33/37 98 33/37
Barium No ERBSC No ERBSC
Beryllium No ERBSC 0.002 0/8
Cadmium 2 18/37 495 18/37
Cobalt No ERBSC No ERBSC
Copper 3 3137 9 34/37
Lead 3 24/37 0.8 0/37
Mercury 5 1/20 No ERBSC
Mercury, Methyl No ERBSC No ERBSC
Nickel 3 18 0.2 0/8
Thallium No ERBSC 0.3 0/8
Vanadium No ERBSC No ERBSC
Zinc 2 14/37 74 35/37
Total Receptor
Group Ri (R) 166 21

NOTES (for Tables 4-3 to 4-6):
Bold = COPECswith risk ratio greater than acceptable levels (i.e., >1).
Abbreviations: n = number of exceedances of an ERBSC and background, N = Number of samples.

Based on the extent and number of samples with unacceptable predicted risks, the ecological risk-based
screening resultsindicate a potential for ecological risk due to metalsin soil, waste rock, and tailings
(primarily aluminum, antimony, arsenic V, total arsenic, copper, iron, lead, mercury, methyl mercury,
vanadium, and zinc); metalsin surface water (primarily cadmium, cadmium, copper, iron, lead, and zinc);
metalsin pore water (but only total arsenic and chromium VI have unacceptable risk ratios); and metalsin
sediment (primarily , arsenic V, total arsenic, and cadmium). Aluminum, antimony, arsenic Ill, arsenic V,
total arsenic, barium, cadmium, copper, iron, lead, mercury, silver, and zinc were the COPECs that exceeded
ERBSCsin two or more media. The COPECswith risk ratios greater than 10 were auminum, antimony,
arsenic 11, arsenic V, total arsenic, copper, iron, lead, mercury, methyl mercury, vanadium, and zinc in soil
and waste rock; cadmium, copper, iron, lead, and zinc in surface water; and arsenic V, total arsenic,

Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
PN: 2723029 Monte Cristo Mining Area
Doc: Final MCMA SRA - April 2010.docx April 2010 / Page 20



cadmium, and zinc in sediment. The results of the ecological risk-based screening are discussed further in
Section 4.3.

The pH of waste rock samples were predominantly between 3 and 6 standard units (s.u.). Thisacidity may
promote the mobilization of metals through the waste rock, and into the food chain. The pH of adit
seeps/discharges varies at the Site, with the Mystery Mine, Pride of the Woods Mine, and possibly the Justice
Mine having pH consistently lessthan 6 s.u. and aslow as 3.5 s.u. Of these, the only mine water flowing
directly to surface water isthe seep at the Pride of the Woods. The pH of surface water samples from the
creeks and river are between 6 and 8 s.u., suggesting that the mine drainage is not significantly affecting
surface water pH.

4.3 Ecological Risk Characterization

The ecological risk characterization includes a description of risk and an uncertainty analysis. Inthe
discussions below, alack of background/reference concentrations for an analyte may have been the result of
no analysis of background samples, or due to non-detect analytical results, for that anayte.

4.3.1 Risk Description

Ecological risk description involves examining the predicted risks to determine whether they are likely, or
artifacts of the risk assessment process.

Surface Soil, Waste rock, and Tailings

The COPECs for surface soil, waste rock, and tailings are listed in Table 4-3. Beryllium and cobalt were
selected due solely to the lack of an ERBSC for birds. Beryllium concentrations exceeded the background
concentration by more than afactor of two in only two samples (CON-14 and CON-18 at the concentrator)
and cobalt concentrations exceeded the background concentration by afactor of more than two at only one
sample location (CON-14). Aluminum was selected as a COPEC due to exceedances of the ERBSCs at only
one sample location (CON-18), and no other samples had aluminum concentrations that exceeded
background concentrations. Barium exceeded wildlife ERBSCs at eight locations, al from near the
Concentrator. Cadmium was selected as a COPC solely because of its potential to bioaccumulate. Of the six
samplesin which manganese exceeded ERBSCs, three were at the concentrator (CON-14 and CON-16), two
were at the ore collector (COL-01-2 and COL-01-1), and one was at the Mystery Mine (MM-04-0.5
Manganese risks were predicted for invertebrates only at six locations, all but one (at Mystery Mine) of which
were at the concentrator or the collector. Vanadium risks were predicted for invertebrates only at the
Concentrator, Haulage Ways, and Mystery Mine. So, the risks predicted for duminum, barium, beryllium,
cobalt, cadmium, manganese, and vanadium were a result of either a prediction of bioaccumulation or
unacceptable concentrations at the Concentrator, Collector, Haulage Ways, and Mystery Mine.

Given consideration of the extent and number of exceedances of background concentrations and ERBSCs,
and alack of ERBSCs, for antimony, arsenic l11, arsenic V, total arsenic, copper, iron, lead, mercury, methyl
mercury, selenium, silver, and zinc in soil, it seemslikely that their concentrationsin soil, waste rock, and
tailings are high enough to result in ecological risks if significant exposure occurs. The pH at many of the
waste rock areasisrelatively low; suggesting some meta s such as zinc may be mobile from the source areas
and in the food chain. The most significant risk would be posed to plants and invertebrates growing within
the relatively small contaminated areas (compared to surrounding uncontaminated areas). More mobile and
wide-ranging wildlife species are unlikely to spend large amounts of time on or around the waste rock and
tailings piles and, thus, arelesslikely to be impacted by the COPECs.

Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
PN: 2723029 Monte Cristo Mining Area
Doc: Final MCMA SRA - April 2010.docx April 2010 / Page 21



Surface Water

The COPECsfor surface water were listed in Table 4-4. Unacceptable risks were predicted for aquatic life,
but not for birds or mammals, due to multiple COPECs. Arsenic I11 and selenium were selected as COPECs
solely due to the potential to bioaccumulate. No background/reference concentrations were available for
these two COPECS, so comparisons were not possible.

Antimony, cobalt, and thallium were al selected because of the lack of an ERBSC. Antimony exceeded
background concentrations by afactor of morethan 2 in 13 of 49 samples. Ten of these were at adit seeps
near mine-related locations (i.e., not in creek or river samples). The remaining three were collected from
Glacier Creek, but were the result of elevated reporting limits for non-detected results. Cobalt was detected
in one of nine collected samples, at the Mystery adit #3. Thallium issimilar to cobalt in that only 1 of 17
samples collected at the Mystery Mine adit seep had a detected concentration. Thus, any potentia risks for
these COPECs are limited to adit/waste rock seeps.

Aluminum, arsenic V, cadmium, manganese, total arsenic, iron, and zinc exceeded ERBSCsat 1 to 17
samplelocations. All of these were at adit/waste rock seeps. Barium exceeded ERBSCs at two Glacier
Creek sample locations, but the barium concentrations at these locations were identical and both above
background by afactor of 1.3. Copper appearsto exceeded ERBSCs at 37 of 56 samples. However, most of
these apparent exceedances are due to elevated reporting limits for undetected concentrations. Examining the
detected concentrations, there is one exceedance of an ERBSC in the South Fork Sauk River at station
MCEE-SW-SFSR-04 and 13 exceedances at adit/waste rock seeps. Similarly, lead and silver appear to have
multiple ERBSC exceedancesin the creeks and South Fork Sauk River; however, examination of the
detected concentrations for lead indicates one exceedance in Seventysix Gulch and three at or below Monte
Crigto Lake, with 14 exceedances at adit/waste rock seeps. For silver, there were 4 exceedances at adit/waste

rock seeps.

The pH of surface water iswithin normal ranges suggesting that mine-related pH impacts are not occurring in
Glacier Creek, Seventysix Gulch, and the South Fork Sauk River. However, the low pH in waste rock may
allow mobilization of metals via overland or subsurface transport.

Pore Water

The COPECs for pore water in the creeks and river are shown in Table 4-5. Antimony was chosen asa
COPEC dueto thelack of abird ERBSC. No antimony background/reference concentration was available
for comparison to site-related concentrations. Arsenic I11, arsenic V, and mercury had no ERBSC
exceedances but were chosen as COPECs due to their potential to bioaccumulate. No arsenic Il or arsenic V
background/reference concentration was available for comparison to site-related concentrations. Only one of
the mercury concentrations exceeded the respective mercury background concentrations, by afactor of 1.2.

Silver was selected as a COPEC due to elevated reporting limitsin 6 of 13 samples and aso did not have a
background/reference concentration available. Cadmium and lead were selected due to elevated reporting
limitsin 2 and 6 of 13 samples, respectively, and due to the potentia to bioaccumulate, but also had no
background/reference concentrations for comparison.

Out of 13 samples, total arsenic exceeded its aquatic life ERBSC at 1 Monte Cristo Lake sample location.
Chromium V1 exceeded the aguatic life ERBSC in the only sample analyzed (collected from Glacier Creek)
for this COPEC. However, this chromium VI concentration was determined using a field measurement tool
and |aboratory-measured total chromium was not detected in this or any other pore water sample, all with
reporting limits less than the field measured chromium VI concentration. This suggests chromium VI ishot a
COPEC in pore water.
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The pH of pore water iswithin the normal range. This suggests that mine-related pH impacts are not
occurring in pore water.

Sediment

The COPECs for sediment are shown in Table 4-6. Aluminum, barium, beryllium, cobalt, methyl mercury,
thallium, and vanadium were sdected as COPECs due to alack of ERBSCs. None of the detected
concentrations of duminum or barium exceeded the background concentrations measured for the Site.
Beryllium, cobdlt, iron, and tha lium concentrations did not exceed background by more than a factor of two.
Methyl mercury had no background concentration for comparison.

Similarly, zinc concentrations exceeded invertebrate and wildlife ERBSCs at multiple stations, but only
exceeded background concentrations by afactor of more than two at one station. Mercury and nickel
exceeded their invertebrate ERBSC and the background concentration at one station each and antimony,
arsenic V, total arsenic, cadmium, copper, and lead had multiple exceedances of the invertebrate and/or
wildlife ERBSCs and background concentrationsin adit/waste rock seeps, Glacier Creek, Seventysix Gulch,
and/or the South Fork Sauk River.

4.3.2 Uncertainty Analysis

The primary uncertainties associated with this ecological risk-based screening and the effects on the
ecologica risks predictions are discussed below. Thisinformation is combined with that provided abovein
the risk description section to provide conclusions and recommendations regarding ecologicd risks.

Analytical Data

The analytical datafor soil, waste rock, and tailings are from samples collected in areas of known and
suspected high contamination. Thisresultsin an overestimation of the potential chemical exposure of al
species except those that are immobile, such as plants and invertebrates, and exposed to the COPECs. Even
in these cases, only individuas among the receptor population are likely to be impacted, which is critica only
for protected species. More mobile species are exposed over awider areathat has lower concentrations or
none of the site-related chemicals. Thus, the calculated risks overestimate the actual risks posed to upper
trophic level species (i.e., bird and mammals).

Risk-Based Screening Procedures

The use of maximum detected concentration or 95UCL asthe EPC is a conservative approach that is
purposefully designed to result in some overestimation of the potential ecological risks. Because of this, the
risks predicted are likely to overestimate actual ecological risks at the Site.

Including a maximum sample reporting limit screening is a conservative approach that includes COIs as
COPECswhen they are actually not detected at elevated concentrations. Because the undetected COl is
likely present at concentrations less than the reporting limit, including the COIl asa COPEC, resultsin an
overestimation of the potential for ecological risks.

Using aregulatory standard for risk ratios of 1.0 provides avery protective threshold for ecologica receptors,
likely resulting in an overestimation of ecological risks. Thisrisk threshold assumesthat populations of
ecological receptors are exposed to site-related contamination 100% of thetime. In redlity, only individual
plants, and possibly invertebrates, may be exposed in this manner because other receptors move on and off
the contaminated sites, only exposed to site-rel ated contaminants some variable fraction of thetime. Thus,
with reduced exposure, reduced risk follows. Exceptionsto this conservatism are threatened or endangered
species that should be considered on an individua basis.

Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
PN: 2723029 Monte Cristo Mining Area
Doc: Final MCMA SRA - April 2010.docx April 2010 / Page 23



Ecological Data Gaps

The lack of ERBSCs for some receptors precludes the calculation of risk for those receptors. This may result
in over- or underestimation of the potential for ecological risks.

Ecotoxicological Data

Many of the ERBSCs used for this ERA (other than aguatic life and benthic invertebrates) are intended to be
no-observed-adverse-effect-level (NOAEL). Because actua ecologica effects occur at an unknown
concentration somewhere between the NOAEL and the LOAEL, simply exceeding an ERBSC does not
necessarily indicate the potentia for significant ecological effects. Thus, the use of NOAEL -based ERBSCs
likely resultsin an overestimation of the potential for ecological risk.

4.4 Summary of Ecological Risks

Unacceptable concentrations of at least one of several COPECs are present in most of the soil, waste rock,
and tailings samples collected from the Site, and it islikely that individual plants and invertebrates are
impacted within these localized areas. Hot spots of contamination also were present in many samples. Given
the highest unacceptable risk ratios and their more widespread distribution, antimony, arsenic I11, arsenic V,
total arsenic, copper, lead, mercury, selenium, and silver have the most potential to be causing any terrestrial
ecological risks. Given their proximity, the waste rock and tailings piles are likely past and current sources
for chemicalsto be transported primarily to Glacier Creek and, to alesser extent to Seventysix Gulch, both of
which flow into the South Fork Sauk River.

While there are unacceptabl e concentrations of COPECs for aquatic life in adit/waste rock seeps, because the
seeps are very small and not suitable for most aquatic life, aquatic life populations of concern are unlikely to
be at risk due to direct exposure to COPEC in the seeps. However, barium, lead, mercury, and possibly silver
were each present at unacceptable concentrationsin Glacier Creek, Seventysix Gulch, and/or the South Fork
Sauk River, indicating that mine-related COPECs from the adit/waste rock seeps are being contributed to the
streams. Elevated concentrations of several COPEC were more consistently noted in the GC-03, GC-04, and
GC-05 samplelocations and their vicinity than in other locations.

In sediment, antimony, arsenic V, total arsenic, cadmium, copper, and lead had multiple unacceptable
exceedances of the invertebrate and/or wildlife ERBSCs and background concentrationsin adit/waste rock
seeps, Glacier Creek, Seventysix Gulch, and/or the South Fork Sauk River. Antimony and total arsenic were
particularly prevaent in sediment, with unacceptable concentrations extending as far downstream as Monte
Cristo Lake. The very few number of unacceptable concentrations of COPECs in pore water suggests that
the COPECs may be bound fairly tightly to sediment.

5.0 CONCLUSIONS AND RECOMMENDATIONS

The MCMA covers adiverse topographical areaaong several miles of Glacier Creek and Seventysix Creek.
Mine and facilities were divided into Near and Remote features based on proximity to the Townsite and
relative accessibility. Occasional visitors and seasonal residents were identified as likely human receptors for
the Near features, while occasiona visitors were identified as the likely human receptors for the Remote
features. Concentrations of lead in soil and surface water, and antimony in soil are not expected to result in
unacceptable human hedlth effects. Arsenic wasidentified as the only human heath COPC. Potentia
unacceptable health impacts from ingestion of and skin contact with arsenic contaminated soils, sediment,
and surface water under some exposure conditions may be present at the Site. Total ECRs exceeded
Ecology’ sregulatory standard of 1E-06. With the exception of one sediment sample (MCEE-SS-MCL-06 =
0.281 mg/kg), concentrations of arsenic in surface water and sediment exceeded the RBCsfor thefish
ingestion pathway for both RME and CTE exposure scenarios. However, these fish consumption RBCs
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provide only a snapshot of the potential worst case scenario and do not necessarily present arisk
characterization of the Site. More detailed risk assessment is needed to accurately determine the risk
associated with consumption of fish inthe MCMA.

Arsenic concentrations, in general, are high in soil, waste rock, tailings, and sediment. The following table
presents the recommended preliminary risk-based cleanup goals and the critica pathway of concern for
protection of human health.

Preliminary Risk-Based Human Health Cleanup Goals

Medium Arsenic Cleanup Goal L ocation Basis

67 mg/kg Near Features | b vection of RME Seasonal Resident -

Soil / Waste Rock ingestion and dermal contact

659 mg/kg Remote Features
. Protection of RME Seasonal Resident -
Sediment 0.01 mg/kg Near Features ingestion of fish
Surface Water 0.0008 pg/L Near Features Protection of RME Seasonal Resident -

ingestion of fish

Based on the information presented in the ERA, significant ecological impacts are expected for individual
plants and invertebrates exposed to Site-related COPECs in soil, waste rock, and tailings near the adits,
mines, and mine-related areas. These risks assume 100 percent exposure of the ecologica receptorsto the
contaminated areas, which isunlikely. A site-specific risk assessment would be required to better define
actual risks posed to ecological receptors. A definite potential for risk was predicted for aguatic receptors
exposed to COPECs in adit/waste rock seeps. There were very few COPECs that exceeded aguatic life
ERBSCsin the creeks and rivers, but afew of the COPECs may bioaccumulate into the aguatic food chain.
Numerous very high unacceptable risks were cal culated for invertebrates and wildlife exposed to COPECsin
sediment, particularly for antimony and total arsenic. These sediment risks appear to extend several miles
downstream from the Site. Further, more detailed assessment is recommended for aguatic ecological receptor
exposure and risk due to COPECs in surface water and sediment.

The pattern of risk reinforces the transport and fate pathways shown in the CEEM, with mine adits and waste
rock and adit/waste rock seeps contributing avast mgjority of the predicted risks. Because of this, ecological
protective remedial actions, particularly at the concentrator, collector, and haulage ways, would dramatically
reduce the predicted risks and reduce the potentia for further contribution of COPECs to the creeks and
rivers.
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FIGURES

Figure 3-1. Conceptual Human Health Exposure M odd
Figure4-1. Conceptual Ecological Exposure Model
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Appendix Al. Ecological Risk-Based Screening Concentrations
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

i Soil Screening L evel Values Freshwater Screening Level Values
Chemical Scrvezln:]rifl;?vel 2 2 Freshyvaler Sediment SedimenF Bioaccumulation
of Plants Invertebrates Birds Mammals Aquatic Life Birds Mammals Screening Level Values Screening Level Values
Interest
mag/kg mg/L mg/kg

Aluminum 5.0E+01 Ecology, 2007 6.0E+02 ODEQ, 2001 45E+02 ODEQ, 2001 1.07E+02 ODEQ, 2001 8.70E-02 ODEQ, 2001 7.97E+02 ODEQ, 2001 | 8.00E+00 ODEQ, 2001 No Data No Data
Antimony 5.0E+00 Ecology, 2007 | 7.80E+01 USEPA, 2005 No Data 1.50E+01 ODEQ, 2001 1.60E+00 ODEQ, 2001 NoData ODEQ, 2001 | 1.00E+00 ODEQ, 2001 | 3.00E+00 ODEQ, 2001 1.00E+01 ODEQ, 2001
Arsenic |l 1.0E+01 ODEQ, 2001 6.0E+01 ODEQ, 2001 7.0E+00 Ecology, 2007 7.0E+00 Ecology, 2007 1.50E-01 ODEQ, 2001 1.80E+01 ODEQ, 2001 | 6.00E+00 ODEQ, 2001 | 6.00E+00 ODEQ, 2001 4,00E+00 ODEQ, 2001
Arsenic V 1.0E+01 Ecology, 2007 6.0E+01 Ecology, 2007 1.3E+02 Ecology, 2007 1.3E+02 Ecology, 2007 1.50E-01 ODEQ, 2001 1.80E+01 Arseniclll 6.00E+00 Arseniclll 6.00E+00 Arseniclll 4.00E+00 Arseniclll
Arsenic, Total 1.8E+01 USEPA, 2005 6.0E+01 Arsenic Ill 7.0E+00 Arseniclll 7.0E+00 Arseniclll 1.90E-01 Ecology, 2006 1.80E+01 Arseniclll 6.00E+00 Arsenic Ill 6.00E+00 Arsenic lll 4.00E+00 ArsenicIll
Barium 5.0E+02 Ecology, 2007 3.3E+02 USEPA, 2005 1.0E+02 Ecology, 2007 1.0E+02 Ecology, 2007 4.00E-03 ODEQ, 2001 150E+02 ODEQ, 2001 | 3.90E+01 ODEQ, 2001 No Data No Data
||Bery||ium 1.0E+01 Ecology, 2007 4.0E+01 USEPA, 2005 No Data 8.3E+01 ODEQ, 2001 5.30E-03 ODEQ, 2001 No Data No Data No Data 1.22E+02 ODEQ, 2001
"Cadmium 3.2E+01 USEPA, 2005 14E+02 USEPA, 2005 1.4E+01 Ecology, 2007 14E+01 Ecology, 2007 1.62E-04 Ecology, 2006' | 1.00E+01 ODEQ, 2001 | 8.00E+00 ODEQ, 2001 | 6.00E-01 ODEQ, 2001 3.00E-03 ODEQ, 2001
"Chromiumlll 1.0E+00 ODEQ, 2001 4.0E-01 ODEQ, 2001 6.7E+01 Chromium, Total 6.7E+01 Chromium, Total 2.30E-02 Ecology, 2006" 7.20E+00 ODEQ, 2001 | 2.10E+04 ODEQ, 2001 | 3.70E+01 Chromium, Total 4.20E+03 Chromium, Total
||Chromium VI 1.0E+00 Chromium IlI 4.0E-01 Chromium II 6.7E+01 Chromium, Total 6.7E+01 Chromium, Total 1.00E-02 Ecology, 2006 7.20E+00 Chromium Il | 2.50E+01 ODEQ, 2001 | 3.70E+01 ODEQ, 2001 4.20E+03 ODEQ, 2001
||Chromium, Tota 4.2E+01 Ecology, 2007 4.2E+01 Ecology, 2007 6.7E+01 Ecology, 2007 6.7E+01 Ecology, 2007 2.30E-02 Chromium Il 7.20E+00 Chromium Il | 2.50E+01 Chromium VI | 3.70E+01 Chromium, Total 4.20E+03 Chromium, Total
||Coba|t 1.3E+01 USEPA, 2005 1.0E+03 ODEQ, 2001 No Data 1.5E+02 ODEQ, 2001 2.30E-02 ODEQ, 2001 No Data 9.00E+00 ODEQ, 2001 No Data No Data
"Copper 7.0E+01 USEPA, 2007 8.0E+01 USEPA, 2007 2.2E+02 Ecology, 2007 2.17E+02 Ecology, 2007 1.34E-03 Ecology, 2006' | 3.41E+02 ODEQ, 2001 | 5.30E+01 ODEQ, 2001 | 3.60E+01 ODEQ, 2001 1.00E+01 ODEQ, 2001
[[cyanide No Data No Data No Data No Data 5.20E-03 Ecology, 2006 No Data No Data No Data No Data
||Iron 1.0E+01 ODEQ, 2001 2.0E+02 ODEQ, 2001 No Data No Data 1.00E+00 Ecology, 2006 No Data No Data 4.00E+04 Persaud et al., 1993 No Data
"Lead 1.2E+02 USEPA, 2005 1.7E+03 USEPA, 2005 1.2E+02 Ecology, 2007 1.2E+02 Ecology, 2007 153E-04 Ecology, 2006° | 2.80E+01 ODEQ, 2001 | 3.23E+02 ODEQ, 2001 | 3.50E+01 ODEQ, 2001 1.28E+02 ODEQ, 2001
||Mangan&ee 2.2E+02 USEPA, 2007 45E+02 USEPA, 2007 1.5E+03 Ecology, 2007 1.5E+03 Ecology, 2007 1.20E-01 ODEQ, 2001 7.24E+03 ODEQ, 2001 | 6.76E+02 ODEQ, 2001 | 1.10E+03 ODEQ, 2001 No Data
||Mercury 3.0E-01 Ecology, 2007 1.0E-01 Ecology, 2007 5.5E+00 Ecology, 2007 5.5E+00 Ecology, 2007 1.20E-05 Ecology, 2006 3.30E+00 ODEQ, 2001 | 1.00E+01 ODEQ, 2001 | 2.00E-01 ODEQ, 2001 No Data
||Mercury,MethyI 2.0E-04 ODEQ, 2001 No Data 4.0E-01 Ecology, 2007 4.0E-01 Ecology, 2007 No Data 5.0E-02 ODEQ, 2001 25E-01 ODEQ, 2001 No Data No Data
Nickel 3.8E+01 USEPA, 2007 2.8E+02 USEPA, 2007 9.8E+02 Ecology, 2007 9.80E+02 Ecology, 2007 1.90E-02 Ecology, 2006' | 5.62E+02 ODEQ, 2001 | 3.80E+01 ODEQ, 2001 | 1.80E+01 ODEQ, 2001 3.16E+02 ODEQ, 2001
Selenium 5.2E-01 USEPA, 2007 4.1E+00 USEPA, 2007 3.0E-01 Ecology, 2007 3.0E-01 Ecology, 2007 5.00E-03 Ecology, 2006 3.60E+00 ODEQ, 2001 | 1.50E+00 ODEQ, 2001 No Data 1.00E-01 ODEQ, 2001
Silver 5.6E+02 USEPA, 2006 5.0E+01 ODEQ, 2001 No Data No Data 1.20E-04 ODEQ, 2001 No Data No Data 4.50E+00 ODEQ, 2001 No Data
Thallium 1.0E+00 Ecology, 2007 1.0E+00 CCME 1999 No Data 1.0E+00 ODEQ, 2001 4.00E-02 ODEQ, 2001 No Data 6.00E-02 ODEQ), 2001 No Data 7.00E-01 ODEQ), 2001
\Vanadium 2.0E+00 Ecology, 2007 No Data 4.7E+01 ODEQ, 2001 25E+01 ODEQ, 2001 2.00E-02 ODEQ, 2001 8.20E+01 ODEQ, 2001 | 1.60E+00 ODEQ, 2001 No Data No Data
Zinc 1.6E+02 USEPA, 2007 1.2E+02 USEPA, 2007 3.6E+02 Ecology, 2007 3.60E+02 Ecology, 2007 1.26E-02 Ecology, 2006 | 1.05E+02 ODEQ, 2001 | 1.23E+03 ODEQ, 2001 | 1.23E+02 ODEQ, 2001 3.00E+00 ODEQ, 2001
NOTES:

1. Hardness Dependant; Calculated @ Site-Specific Hardness (mg/L CaCQO,) = 8.23

No Data= No DataAvailable.
Use of surrogate chemical toxicity dataindicated by chemical name adjacent to concentration.
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Appendix A2. Data Summary and Initial Screening for all Surface Soil Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

- . 95% Upper HaIf of Ha!f of Mlnlmum Sall Minimum Exceeds | Reporting | Reporting . .
Chemical Number | Frequency Minimum Maximum Confidence Equsure Minimum [ Maximum Ecological Human Health | Background 50 Limit Too | Limit Too Mammum Ecolog_lcal Human
Number of Detected Detected - Point Sample Sample Risk-Based Risk-Based | Concentration . - Concentration | Chemical Health
of of of : : Limit .1 : . : : Frequency | High For High for .
Interest Analyses Detections | Detection Concentration | Concentration Concentration Rep.ortllng Rep.ort.lng Screenlng Screenlng of Ecological Human Exceeds of Chemical
Limit Limit Concentration | Concentration . Background? | Interest? |of Interest?
Detection? | Receptors? [ Health?
mg/kg
Metals
Aluminum 52 52 100% 5.29E+02 2.58E+04 1.05E+04 1.05E+04 NA NA 5.00E+01 1.00E+05 2.46E+04 Yes No No Yes Yes Yes
Antimony 90 85 94% 4.00E-01 1.07E+04 2.41E+03 2.41E+03 1.00E+00 | 4.00E+01 5.00E+00 4.09E+02 8.25E+00 Yes Yes No Yes Yes Yes
Arsenic |l 7 7 100% 3.00E+00 4.37E+02 2.76E+02 2.76E+02 NA NA 7.00E+00 ND 0.00E+00 Yes No No Yes Yes Yes
Arsenic V 7 7 100% 5.99E+01 8.54E+04 5.04E+04 5.04E+04 NA NA 1.00E+01 ND 0.00E+00 Yes No No Yes Yes Yes
Arsenic, total 93 93 100% 4.26E+01 9.21E+04 2.35E+04 2.35E+04 NA NA 7.00E+00 1.59E+00 2.89E+02 Yes No No Yes Yes Yes
Barium 52 52 100% 1.92E+01 1.17E+03 1.55E+02 1.55E+02 NA NA 1.02E+02 6.66E+04 6.45E+01 Yes No No Yes Yes Yes
||Bery| lium 61 15 25% 1.10E-01 2.93E+00 4.36E-01 4.36E-01 3.50E-02 | 1.00E+00 1.00E+01 1.94E+03 2.96E-01 Yes No No Yes Yes Yes
||Cadm| um 92 76 83% 2.30E-01 1.14E+02 1.08E+01 1.08E+01 2.50E-02 | 5.00E+00 1.40E+01 4.51E+02 7.94E-01 Yes No No Yes Yes Yes
||Chrom|um Total 90 84 93% 1.50E+00 2.17E+02 3.98E+01 3.98E+01 1.16E-01 | 2.50E+00 4.20E+01 4.48E+02 5.89E+01 Yes No No Yes Yes Yes
||Coba|t 52 41 79% 6.50E-01 2.81E+01 7.03E+00 7.03E+00 3.00E-01 | 3.00E+00 1.30E+01 1.92E+03 1.08E+01 Yes No No Yes Yes Yes
||Copper 93 93 100% 8.00E+00 4.24E+03 7.14E+02 7.14E+02 NA NA 7.00E+01 4.09E+04 4.55E+01 Yes No No Yes Yes Yes
"Cyanlde 3 0 0% ND ND NA 0.00E+00 2.50E-01 | 2.50E-01 ND 1.23E+04 0.00E+00 No No No No No No
|| ron 55 55 100% 1.44E+04 2.72E+05 7.81E+04 7.81E+04 NA NA 1.00E+01 1.00E+05 3.22E+04 Yes No No Yes Yes Yes
|| Lead 93 93 100% 6.24E+00 8.92E+04 7.93E+03 7.93E+03 NA NA 1.18E+02 8.00E+02 3.15E+01 Yes No No Yes Yes Yes
||M anganese 52 52 100% 1.66E+01 7.21E+03 8.18E+02 8.18E+02 NA NA 2.20E+02 1.95E+04 9.02E+02 Yes No No Yes Yes Yes
||M ercury 90 90 100% 3.30E-02 3.63E+01 3.61E+00 3.61E+00 NA NA 1.00E-01 3.07E+02 5.21E-01 Yes No No Yes Yes Yes
||M ercury, Methyl 3 3 100% 1.80E-02 4.00E-02 NA 4.00E-02 NA NA 2.00E-04 6.16E+01 0.00E+00 Yes No No Yes Yes Yes
Nickel 61 50 82% 6.04E-01 8.27E+01 2.11E+01 2.11E+01 2.35E-01 | 5.00E+01 3.80E+01 2.04E+04 2.85E+01 Yes Yes No Yes Yes Yes
Selenium 90 50 56% 1.00E-01 1.74E+01 2.23E+00 2.23E+00 5.00E-02 | 5.00E+00 3.00E-01 5.11E+03 8.14E-01 Yes Yes No Yes Yes Yes
Silver 90 88 98% 2.00E-01 4.15E+02 8.81E+01 8.81E+01 1.16E-01 | 1.50E+00 5.00E+01 5.11E+03 4.07E-01 Yes No No Yes Yes Yes
Thallium 61 27 44% 1.20E-01 1.58E+01 5.20E+00 5.20E+00 1.00E-01 | 5.00E+00 1.00E+00 6.75E+01 0.00E+00 Yes Yes No Yes Yes Yes
[V anadium 52 51 98% 9.20E-01 1.04E+02 3.52E+01 3.52E+01 2.50E+00 | 2.50E+00 2.00E+00 1.02E+03 7.11E+01 Yes No No Yes Yes Yes
Zinc 93 93 100% 5.00E+00 1.85E+04 1.32E+03 1.32E+03 NA NA 1.20E+02 1.00E+05 9.73E+01 Yes No No Yes Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = not applicable, ND = not detected.

1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A3. Data Summary and I nitial Screening for Human Health Risk Assessment Surface Soil Samples

Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

- . Half o Ha!f L Aol Exceeds | Reporting | Reporting .
o - Number | Frequency Minimum Maximum 95% Upper Equsure Minimum | Maximum | Human Health [ Background 506 Limit Too | Limit Too Mammum Human
Number of Detected Detected Confidence Point Sample Sample Risk-Based | Concentration . . Concentration | Health
of Analyses of of Concentration | Concentration Limit Concentration * | Reporting | Reporting Screening Frequency | High For High for Exceeds Chemical
Interest Detections | Detection Limit Limit Concentration of Ecological Human Background? |of Interest?
Detection? | Receptors? | Health? ' '
mg/kg
M etals
Aluminum 39 39 100% 5.29E+02 2.40E+04 9.68E+03 9.68E+03 NA NA 1.00E+05 2.46E+04 Yes No No No No
Antimony 77 73 95% 4.00E-01 9.86E+03 1.97E+03 1.97E+03 1.00E+00 | 4.00E+01 4,09E+02 8.25E+00 Yes Yes No Yes Yes
Arsenic [11 5 5 100% 3.00E+00 2.09E+02 2.09E+02 2.09E+02 NA NA No Data 0.00E+00 Yes No No Yes Yes
Arsenic V 5 5 100% 5.99E+01 3.59E+04 2.73E+04 2.73E+04 NA NA No Data 0.00E+00 Yes No No Yes Yes
Arsenic, total 80 80 100% 4.26E+01 9.21E+04 2.12E+04 2.12E+04 NA NA 1.59E+00 2.89E+02 Yes No No Yes Yes
Barium 39 39 100% 1.92E+01 1.17E+03 1.94E+02 1.94E+02 NA NA 6.66E+04 6.45E+01 Yes No No Yes Yes
||Bery| lium 48 13 27% 1.10E-01 2.93E+00 4.99E-01 4.99E-01 3.50E-02 | 1.00E+00 1.94E+03 2.96E-01 Yes No No Yes Yes
||Cadmi um 79 64 81% 2.30E-01 5.50E+01 6.37E+00 6.37E+00 2.50E-02 | 5.00E+00 4.51E+02 7.94E-01 Yes No No Yes Yes
||Chromi um, Total 77 71 92% 1.50E+00 2.17E+02 3.95E+01 3.95E+01 1.16E-01 | 2.50E+00 4.48E+02 5.89E+01 Yes No No Yes Yes
||Coba|t 39 32 82% 6.50E-01 2.81E+01 7.19E+00 7.19E+00 3.00E-01 | 3.00E+00 1.92E+03 1.08E+01 Yes No No Yes Yes
||Copper 80 80 100% 8.00E+00 2.88E+03 6.24E+02 6.24E+02 NA NA 4,09E+04 4.55E+01 Yes No No Yes Yes
"Cyanl de 3 0 0% ND ND NA 0.00E+00 2.50E-01 | 2.50E-01 1.23E+04 0.00E+00 No No No No No
||| ron 42 42 100% 1.44E+04 2.72E+05 8.25E+04 8.25E+04 NA NA 1.00E+05 3.22E+04 Yes No No Yes Yes
||Lead 80 80 100% 6.24E+00 8.92E+04 7.29E+03 7.29E+03 NA NA 8.00E+02 3.15E+01 Yes No No Yes Yes
||M anganese 39 39 100% 1.66E+01 4.82E+03 6.85E+02 6.85E+02 NA NA 1.95E+04 9.02E+02 Yes No No Yes Yes
||M ercury 77 77 100% 3.30E-02 3.63E+01 3.30E+00 3.30E+00 NA NA 3.07E+02 5.21E-01 Yes No No Yes Yes
(Mercury, Methyl 0 0 0% ND ND NA 0.00E+00 NA NA 6.16E+01 0.00E+00 No No No No No
Nickel 48 39 81% 6.04E-01 8.27E+01 2.12E+01 2.12E+01 2.35E-01 | 5.00E+01 2.04E+04 2.85E+01 Yes Yes No Yes Yes
Selenium 77 40 52% 1.00E-01 1.74E+01 2.12E+00 2.12E+00 5.00E-02 | 5.00E+00 5.11E+03 8.14E-01 Yes Yes No Yes Yes
Silver a4 5 97% 2.00E-01 4.15E+02 8.30E+01 8.30E+01 1.16E-01 | 1.50E+00 5.11E+03 4.07E-01 Yes No No Yes Yes
Thallium 48 21 44% 1.20E-01 1.58E+01 3.82E+00 3.82E+00 1.00E-01 | 5.00E+00 6.75E+01 0.00E+00 Yes Yes No Yes Yes
Vanadium 39 39 100% 9.20E-01 1.04E+02 4.05E+01 4.05E+01 NA NA 1.02E+03 7.11E+01 Yes No No Yes Yes
Zinc 80 80 100% 5.00E+00 3.55E+03 7.14E+02 7.14E+02 NA NA 1.00E+05 9.73E+01 Yes No No Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A4. Data Summary and Initial Screening for all Human Health Risk Assessment Subsurface Soil
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Half of Half of Minimum Soil Minimum Exceeds | Reporting
Chemical Number | Frequency Minimum Maximum 95% Upper Expgsure Minimum [ Maximum Ecological Human Health | Background 506 Limit Too Maximum Human
of Number of of of Detected Detected Confidence Point Sample Sample Risk-Based Risk-Based Concentration Frequen High for Concentration Health
Analyses . . Concentration | Concentration Limit Concentration * | Reporting | Reporting Screening Screening equency 9 Exceeds Chemical
Interest Detections | Detection o o - - of Human
Limit Limit Concentration | Concentration . Background? |of Interest?
Detection? Health?
mg/kg

M etals

Aluminum 16 16 100% 6.60E+02 2.58E+04 2.67E+01 2.67E+01 NA NA 5.00E+01 1.00E+05 2.46E+04 Yes No Yes Yes
Antimony 16 15 94% 2.00E+01 1.07E+04 1.06E+01 1.06E+01 1.00E+00 | 1.00E+00 5.00E+00 4.09E+02 8.25E+00 Yes No Yes Yes
Arsenic Il 3 3 100% 3.80E+01 4.37E+02 NA 4.37E+02 NA NA 7.00E+00 No Data 0.00E+00 Yes No Yes Yes
Arsenic V 3 3 100% 1.09E+04 8.54E+04 NA 8.54E+04 NA NA 1.00E+01 No Data 0.00E+00 Yes No Yes Yes
Arsenic, total 16 16 100% 1.37E+02 8.58E+04 3.90E-01 3.90E-01 NA NA 7.00E+00 1.59E+00 2.89E+02 Yes No Yes Yes
Barium 16 16 100% 2.25E+01 2.39E+02 8.73E+01 8.73E+01 NA NA 1.02E+02 6.66E+04 6.45E+01 Yes No Yes Yes
Beryllium 16 2 13% 3.20E-01 6.00E-01 6.41E-01 6.00E-01 1.00E-01 | 1.00E+00 1.00E+01 1.94E+03 2.96E-01 Yes No Yes Yes
Cadmium 16 15 94% 1.62E+00 1.14E+02 4.17E+00 4.17E+00 1.00E-01 | 1.00E-01 1.40E+01 4.51E+02 7.94E-01 Yes No Yes Yes
Chromium, Total 16 16 100% 2.02E+01 8.15E+01 9.21E+00 9.21E+00 NA NA 4.20E+01 4.48E+02 5.89E+01 Yes No Yes Yes
Cobalt 16 11 69% 1.20E+00 2.10E+01 1.84E+00 1.84E+00 3.00E-01 | 3.00E+00 1.30E+01 1.92E+03 1.08E+01 Yes No Yes Yes
Copper 16 16 100% 2.99E+01 4.24E+03 9.21E+00 9.21E+00 NA NA 7.00E+01 4.09E+04 4 55E+01 Yes No Yes Yes
Iron 16 16 100% 2.10E+04 1.42E+05 6.09E+02 6.09E+02 NA NA 1.00E+01 1.00E+05 3.22E+04 Yes No Yes Yes
Lead 16 16 100% 3.66E+01 2.08E+04 2.45E-02 2.45E-02 NA NA 1.18E+02 8.00E+02 3.15E+01 Yes No Yes Yes
Manganese 16 16 100% 1.80E+01 7.21E+03 2.45E-02 2.45E-02 NA NA 2.20E+02 1.95E+04 9.02E+02 Yes No Yes Yes
Mercury 16 16 100% 4.80E-02 7.75E+00 2.45E-02 2.45E-02 NA NA 1.00E-01 3.07E+02 5.21E-01 Yes No Yes Yes
Mercury, Methyl 3 3 100% 1.80E-02 4.00E-02 NA 4.00E-02 NA NA 2.00E-04 6.16E+01 0.00E+00 Yes No Yes Yes
Nickel 16 12 75% 2.70E+00 4.56E+01 4.17E-02 4.17E-02 1.00E+01 | 5.00E+01 3.80E+01 2.04E+04 2.85E+01 Yes No Yes Yes
Selenium 16 11 69% 6.10E-01 6.77E+00 7.72E-02 7.72E-02 3.00E-01 | 3.00E+00 3.00E-01 5.11E+03 8.14E-01 Yes No Yes Yes
Silver 16 16 100% 5.60E-01 2.94E+02 3.56E-02 3.56E-02 NA NA 5.00E+01 5.11E+03 4.07E-01 Yes No Yes Yes
Thallium 16 7 44% 3.40E+00 4.90E+00 3.57E-02 3.57E-02 7.50E-01 | 5.00E+00 1.00E+00 6.75E+01 0.00E+00 Yes No Yes Yes
\Vanadium 16 14 88% 2.40E+00 7.08E+01 3.57E-02 3.57E-02 2.50E+00 | 2.50E+00 2.00E+00 1.02E+03 7.11E+01 Yes No No No
Zinc 16 16 100% 5.88E+01 1.85E+04 3.57E-02 3.57E-02 NA NA 1.20E+02 1.00E+05 9.73E+01 Yes No Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = not applicable.

1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A5. Data Summary and Initial Screening for all Surface Water Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Halfof | Halfof | (MU | Minimum e ceeds | Resorting | Resorti
Chemical Number | Frequency Minimum Maximum 95% Upper EXPQSUTE Minimum | Maximum I;ci(;ggicaler Human Health | Background xg:% s Lﬁ?tr'llzg Lﬁ?tr'llzg Maximum Ecological | Human
Number of Detected Detected Confidence Point Sample Sample . Risk-Based Concentration . . Concentration | Chemical Health
of of of . . L 1 . . Risk-Based . Frequency | High For High for .
Analyses . : Concentration | Concentration Limit Concentration ~ | Reporting | Reporting : Screening ) Exceeds of Chemical
Interest Detections | Detection Limit Limit Screening Concentration G Seeieeler) Human Background? | Interest? |of Interest?|
Concentration Detection? | Receptors? | Health? ’ ’ ’
mg/L
Metals
Aluminum 9 1 11% 1.16E+00 1.16E+00 4.87E-01 4.87E-01 1.50E-02 | 1.50E-02 8.70E-02 3.65E+04 0.0E+00 Yes No No Yes Yes Yes
Antimony 49 41 84% 6.00E-04 3.12E-02 8.58E-03 8.58E-03 2.00E-04 | 1.00E-02 1.00E+00 1.46E+01 3.44E-03 Yes No No Yes Yes Yes
Arsenic 11 5 5 100% 1.25E-04 1.70E-03 1.33E-03 1.33E-03 NA NA 1.50E-01 No Data 4.95E-05 Yes No No Yes Yes NA
Arsenic V 5 5 100% 4.38E-03 1.36E+00 7.92E+00 1.36E+00 NA NA 1.50E-01 No Data 9.36E-04 Yes No No Yes Yes NA
Arsenic, Total 56 55 98% 1.60E-03 6.35E+00 6.83E-01 6.83E-01 1.85E-04 | 1.85E-04 1.90E-01 4.48E-02 3.01E-03 Yes No No Yes Yes Yes
Barium 9 8 89% 2.50E-03 8.50E-03 6.06E-03 6.06E-03 1.00E-03 | 1.00E-03 4.00E-03 2.55E+03 6.63E-03 Yes No No Yes Yes Yes
||Bery| lium 17 0 0% ND ND NA 0.00E+00 5.00E-05 | 1.00E-03 5.30E-03 7.30E+01 0.00E+00 No No No No No No
||Cadmi um 51 14 27% 1.00E-04 4.00E-02 4.95E-03 4.95E-03 1.85E-05 | 2.50E-03 1.62E-04 1.82E+01 0.00E+00 Yes Yes No Yes Yes Yes
[[Chromium, Total 42 0 0% ND ND NA 0.00E+00 2.50E-04 | 5.00E-03 2.30E-02 No Data 0.00E+00 No No No No No No
||Coba|t 9 1 11% 1.49E-02 1.49E-02 7.91E-03 7.91E-03 3.00E-03 | 3.00E-03 2.30E-02 7.30E+02 0.00E+00 Yes No No Yes Yes Yes
||Copper 56 25 45% 2.60E-04 2.64E+00 2.46E-01 2.46E-01 2.50E-04 | 5.00E-02 1.34E-03 1.46E+03 2.38E-03 Yes Yes No Yes Yes Yes
||I ron 25 16 64% 3.00E-02 4.80E+01 1.02E+01 1.02E+01 3.00E-02 | 5.00E-01 1.00E+00 1.09E+04 0.00E+00 Yes No No Yes Yes Yes
||Lead 56 37 66% 2.00E-05 5.62E-01 4.70E-02 4.70E-02 1.00E-05 | 5.00E-02 1.53E-04 No Data 3.65E-04 Yes Yes No Yes Yes Yes
||M anganese 20 11 55% 5.00E-03 4.23E+00 9.73E-01 9.73E-01 2.00E-03 | 2.50E-03 1.20E-01 8.76E+02 0.00E+00 Yes No No Yes Yes Yes
||M ercury 44 34 7% 4.20E-07 8.20E-04 8.37E-05 8.37E-05 2.50E-05 | 1.00E-04 1.20E-05 1.09E+01 6.92E-06 Yes Yes No Yes Yes Yes
IMercury, methyl 1 0 0% ND ND NA 0.00E+00 1.00E-08 | 1.00E-08 5.00E-02 3.65E+00 0.00E+00 No No No No No No
Nickel 24 9 38% 2.80E-04 1.40E-03 2.51E-03 1.40E-03 2.50E-04 | 5.00E-03 1.90E-02 7.30E+02 4.03E-03 Yes No No No No No
Selenium 34 3 9% 1.00E-04 3.00E-04 5.72E-04 3.00E-04 5.00E-05 | 1.50E-03 5.00E-03 1.82E+02 0.00E+00 Yes No No Yes Yes Yes
Silver 42 6 14% 5.00E-05 3.82E-03 8.65E-04 8.65E-04 2.50E-05 | 2.50E-03 1.20E-04 1.82E+02 0.00E+00 Yes Yes No Yes Yes Yes
Thallium 17 1 6% 3.60E-04 3.60E-04 5.13E-04 3.60E-04 5.00E-05 | 1.00E-03 4.00E-02 2.41E+00 0.00E+00 Yes No No Yes Yes Yes
\Vanadium 9 0 0% ND ND NA 0.00E+00 2.50E-03 | 2.50E-03 2.00E-02 3.65E+01 0.00E+00 No No No No No No
Zinc 56 25 45% 3.10E-03 6.59E+00 1.05E+00 1.05E+00 2.50E-03 | 5.00E-02 1.26E-02 1.09E+04 5.24E-03 Yes Yes No Yes Yes Yes
NOTES:

Abbreviations: mg/L = milligrams per liter, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).

Cascade Earth Sciences - Spokane, WA
PN: 2723029
Doc: Appendix A (A1-A19).xIsx (A5 SWTotd Initial Screen)
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Appendix A6. Data Summary and Initial Screening for all Pore Water Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Halfof | Half of Su“’]['”'mvl\’/”"t Evoceds | Reoort
Chemical Number | Frequency Minimum Maximum 95% Upper Equsure Minimum [ Maximum éc?)?ggic;er Background x5c% S Lierg(i)tr'llr(;(g) Maximum Ecological
Number of Detected Detected Confidence Point Sample Sample . Concentration . Concentration Chemical
of Analyses of of Concentration | Concentration Limit Concentration * | Reporting | Reporting Risk-Based Frequency High For Exceeds of
I nterest Detections | Detection Limit Limit Screening of Ecological Background? Interest?
Concentration Detection? | Receptors? ' '
mg/L
Metals
Aluminum 6 1 17% 4.50E-02 4.50E-02 3.01E-02 3.01E-02 150E-02 | 1.50E-02 8.70E-02 0.00E+00 Yes No Yes Yes
Antimony 13 7 54% 2.60E-03 6.30E-03 5.91E-03 5.91E-03 2.50E-03 | 1.00E-02 1.00E+00 0.00E+00 Yes No Yes Yes
Arsenic 11 5 3 60% 1.60E-05 1.38E-04 2.00E-04 1.38E-04 4.00E-06 | 4.00E-06 1.50E-01 0.00E+00 Yes No Yes Yes
Arsenic V 5 3 60% 3.78E-03 1.03E-02 9.33E-03 9.33E-03 5.30E-03 | 7.90E-03 1.50E-01 0.00E+00 Yes No Yes Yes
Arsenic, Total 13 13 100% 3.80E-03 2.82E+00 8.13E-01 8.13E-01 NA NA 1.90E-01 0.00E+00 Yes No Yes Yes
Barium 6 5 83% 3.30E-03 9.60E-03 7.08E-03 7.08E-03 1.00E-03 | 1.00E-03 4.00E-03 1.82E-02 Yes No No No
||Bery| lium 6 0 0% ND ND NA 0.00E+00 1.00E-03 | 1.00E-03 5.30E-03 0.00E+00 No No No No
[[cadmium 13 0 0% ND ND NA 0.00E+00 2.50E-05 | 1.00E-03 1.62E-04 0.00E+00 No Yes No Yes
||Chromi um VI 1 1 100% 2.00E-02 2.00E-02 NA 2.00E-02 NA NA 1.00E-02 1.00E-02 Yes No Yes Yes
[[Chromium, Total 13 0 0% ND ND NA 0.00E+00 3.00E-03 | 5.00E-03 2.30E-02 0.00E+00 No No No No
||Coba|t 6 0 0% ND ND NA 0.00E+00 3.00E-03 | 3.00E-03 2.30E-02 0.00E+00 No No No No
[[Copper 13 0 0% ND ND NA 0.00E+00 5.00E-05 | 5.00E-03 1.34E-03 0.00E+00 No Yes No Yes
||I ron 6 0 0% ND ND NA 0.00E+00 3.00E-02 | 3.00E-02 1.00E+00 0.00E+00 No No No No
||Lead 13 1 8% 2.00E-04 2.00E-04 1.08E-03 2.00E-04 5.00E-05 | 1.50E-03 1.53E-04 0.00E+00 Yes Yes Yes Yes
||M anganese 6 0 0% ND ND NA 0.00E+00 2.00E-03 | 2.00E-03 1.20E-01 3.27E-03 No No No No
||M ercury 13 13 100% 3.20E-07 1.40E-06 1.02E-06 1.02E-06 NA NA 1.20E-05 1.21E-06 Yes No Yes Yes
||M ercury, methyl 1 0 0% ND ND NA 0.00E+00 1.00E-08 | 1.00E-08 5.00E-02 0.00E+00 No No No No
Nickel 6 0 0% ND ND NA 0.00E+00 2.50E-03 | 5.00E-03 1.90E-02 0.00E+00 No No No No
Selenium 13 0 0% ND ND NA 0.00E+00 5.00E-05 | 1.50E-03 5.00E-03 0.00E+00 No No No No
Silver 13 0 0% ND ND NA 0.00E+00 2.50E-05 | 2.50E-03 1.20E-04 0.00E+00 No Yes No Yes
Thallium 6 0 0% ND ND NA 0.00E+00 1.00E-03 | 1.00E-03 4.00E-02 0.00E+00 No No No No
Vanadium 6 0 0% ND ND NA 0.00E+00 2.50E-03 | 2.50E-03 2.00E-02 0.00E+00 No No No No
Zinc 13 1 8% 1.00E-02 1.00E-02 6.07E-03 6.07E-03 5.00E-03 | 5.00E-03 1.26E-02 9.33E-03 Yes No Yes Yes
NOTES:
Abbreviations: mg/L = milligrams per liter, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).
Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
PN: 2723029 Monte Cristo Mining Area

Doc: Appendix A (A1-A19).xIsx (A6 PoreWatDissolved InitScreen) April 2010



Appendix A7. Data Summary and Initial Screenin for all Sediment Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Minimum -
. . Han of Ha!f of Sediment Minimum Exceeds | Reporting | Reporting . .
Chemical Number | Frequency Minimum Maximum 95% Upper Equsure Minimum | Maximum Ecological Human Health | Background 5% Limit Too | Limit Too Maximum Ecological Human
Number of Detected Detected Confidence Point Sample Sample - Risk-Based Concentration . . Concentration Chemical Health
of of of . . . o : : Risk-Based . Freguency | High For High for :
Analyses . . Concentration | Concentration Limit Concentration ~ | Reporting | Reporting . Screening ) Exceeds of Chemical
Interest Detections | Detection Limit Limit Screening Concentration i Sebles o) Human Background? Interest? |of Interest?,
Concentration Detection? | Receptors? | Health? ’ ’ '
ma/kg
Metals
Aluminum 7 7 100% 9.96E+03 1.71E+04 1.59E+04 1.59E+04 NA NA No Data 1.00E+05 1.25E+04 Yes No No Yes Yes Yes
[Antimony 37 37 100% 8.50E-03 5.10E+01 1.83E+01 1.83E+01 NA NA 3.00E+00 4.09E+02 6.73E+00 Yes No No Yes Yes Yes
Arsenic 111 7 7 100% 8.20E-04 4.27E-03 3.19E-03 3.19E-03 NA NA 4.00E+00 No Data 4.42E-04 Yes No No Yes Yes Yes
Arsenic V 7 7 100% 2.50E+02 5.44E+02 4.39E+02 4.39E+02 NA NA 4.00E+00 No Data 9.58E+01 Yes No No Yes Yes Yes
Arsenic, total 37 37 100% 2.81E-01 1.09E+03 3.93E+02 3.93E+02 NA NA 4.00E+00 1.59E+00 1.34E+02 Yes No No Yes Yes Yes
Barium 17 17 100% 5.28E+01 1.06E+02 8.96E+01 8.96E+01 NA NA No Data 6.66E+04 8.15E+01 Yes No No Yes Yes Yes
||Bery| lium 8 6 75% 1.70E-01 2.30E-01 2.07E-01 2.07E-01 1.00E-01 | 1.00E-01 1.22E+02 1.94E+03 1.45E-01 Yes No No Yes Yes Yes
||Cadmi um 37 37 100% 6.10E-01 3.90E+00 1.49E+00 1.49E+00 NA NA 3.00E-03 4.51E+02 1.15E+00 Yes No No Yes Yes Yes
||Chromi um, Tota 37 37 100% 1.20E+01 6.50E+01 4.53E+01 4.53E+01 NA NA 3.70E+01 4.48E+02 4.77E+01 Yes No No Yes Yes Yes
||Coba|t 7 7 100% 9.56E+00 1.25E+01 1.15E+01 1.15E+01 NA NA No Data 1.92E+03 9.54E+00 Yes No No Yes Yes Yes
||Copper 37 37 100% 2.60E+01 2.07E+02 9.11E+01 9.11E+01 NA NA 1.00E+01 4.09E+04 3.27E+01 Yes No No Yes Yes Yes
||I ron 17 17 100% 2.45E+04 3.14E+04 2.97E+04 2.97E+04 NA NA 4.00E+04 1.00E+05 2.59E+04 Yes No No Yes Yes Yes
[lLead 37 37 100% 2.95E+01 2.78E+02 1.09E+02 1.09E+02 NA NA 3.50E+01 8.00E+02 6.47E+01 Yes No No Yes Yes Yes
||M anganese 17 17 100% 6.16E+02 1.51E+03 9.92E+02 9.92E+02 NA NA 1.10E+03 1.95E+04 1.20E+03 Yes No No Yes Yes Yes
||M ercury 20 12 60% 9.10E-02 4.60E+00 9.40E-01 9.40E-01 2.50E-02 | 2.50E-02 2.00E-01 3.07E+02 4.41E-01 Yes No No Yes Yes Yes
||M ercury, Methyl 3 1 33% 1.70E-05 1.70E-05 NA 1.70E-05 6.00E-06 | 6.00E-06 No Data 6.16E+01 0.00E+00 Yes No No Yes Yes Yes
Nickel 8 8 100% 1.02E+01 9.65E+01 5.23E+01 5.23E+01 NA NA 1.80E+01 2.04E+04 1.25E+01 Yes No No Yes Yes Yes
Selenium 27 24 89% 8.00E-02 4.60E-01 2.79E-01 2.79E-01 150E-01 | 2.50E-01 1.00E-01 5.11E+03 5.44E-01 Yes No No No No No
Silver 27 20 74% 2.10E-01 6.94E+00 1.72E+00 1.72E+00 2.50E-01 | 2.50E-01 4.50E+00 5.11E+03 1.91E-01 Yes No No Yes Yes Yes
Thallium 8 3 38% 1.70E-01 2.80E-01 2.00E-01 2.00E-01 1.00E-01 | 1.00E-01 7.00E-01 6.75E+01 1.51E-01 Yes No No Yes Yes Yes
[V anadium 7 7 100% 4.77E+01 6.62E+01 6.09E+01 6.09E+01 NA NA No Data 1.02E+03 4.91E+01 Yes No No Yes Yes Yes
Zinc 37 37 100% 1.15E+02 8.06E+02 2.22E+02 2.22E+02 NA NA 3.00E+00 1.00E+05 1.22E+02 Yes No No Yes Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = not applicable.

1 Upper confidence limit on the mean or maximum (whichever is lower).

Cascade Earth Sciences - Spokane, WA
PN: 2723029
Doc: Appendix A (A1-A19).xIsx (A7 Sed Initial Screen)

Human Health and Ecological Risk Assessment
Monte Cristo Mining Ares
April 2010



Appendix A8. Data Summary and Initial Screening for all Human Health Risk Assessment Soil Samples- Near Townsite
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National For est

Half of Half of Minimum Exceeds | Reporting
Chemical Number | Fregquency Minimum Maximum 95% Upper Equsure Minimum | Maximum | Human Health | Background 506 Limit Too Maximum Human
Number of Detected Detected Confidence Point Sample Sample Risk-Based Concentration . Concentration Health
of of of . . L e . : . Frequency | High for .
Analyses . . Concentration | Concentration Limit Concentration - | Reporting | Reporting Screening Exceeds Chemical
Interest Detections | Detection Limit Limit Concentration el Human Background? |of Interest?
Detection? | Health? ' ’
mg/kg

M etals
Aluminum 50 50 100% 5.29E+02 2.58E+04 8.84E+03 8.84E+03 NA NA 1.00E+05 2.46E+04 Yes No Yes Yes
Antimony 62 58 94% 4.00E-01 1.07E+04 2.83E+03 2.83E+03 1.00E+00 | 2.00E+01 4,09E+02 8.25E+00 Yes No Yes Yes
Arsenic Il 8 8 100% 3.00E+00 4.37E+02 2.57E+02 2.57E+02 NA NA No Data 0.00E+00 Yes No Yes Yes
Arsenic V 8 8 100% 5.99E+01 8.54E+04 4.69E+04 4,69E+04 NA NA No Data 0.00E+00 Yes No Yes Yes
Arsenic, total 62 62 100% 6.29E+01 9.21E+04 2.72E+04 2.72E+04 NA NA 1.59E+00 2.89E+02 Yes No Yes Yes
Barium 50 50 100% 1.92E+01 1.17E+03 1.67E+02 1.67E+02 NA NA 6.66E+04 6.45E+01 Yes No Yes Yes
Beryllium 56 12 21% 1.10E-01 2.93E+00 5.33E-01 5.33E-01 3.50E-02 | 1.00E+00 1.94E+03 2.96E-01 Yes No Yes Yes
Cadmium 62 56 90% 2.30E-01 1.14E+02 1.67E+01 1.67E+01 2.50E-02 | 1.00E+00 451E+02 7.94E-01 Yes No Yes Yes
Chromium, Total 62 60 97% 1.50E+00 1.42E+02 4.36E+01 4.36E+01 1.20E-01 | 5.00E-01 4.48E+02 5.89E+01 Yes No Yes Yes
Cobalt 50 38 76% 6.50E-01 2.81E+01 6.88E+00 6.88E+00 3.00E-01 | 3.00E+00 1.92E+03 1.08E+01 Yes No Yes Yes
Copper 62 62 100% 8.00E+00 4.24E+03 8.78E+02 8.78E+02 NA NA 4.09E+04 4.55E+01 Yes No Yes Yes
Cyanide 6 3 50% 4.70E+04 8.54E+04 6.04E+04 6.04E+04 2.50E-01 | 2.50E-01 1.23E+04 0.00E+00 Yes No Yes Yes
Iron 50 50 100% 2.22E+03 1.49E+05 6.46E+04 6.46E+04 NA NA 1.00E+05 3.22E+04 Yes No Yes Yes
Lead 62 61 98% 6.24E+00 2.25E+04 8.32E+03 8.32E+03 3.00E+01 | 3.00E+01 8.00E+02 3.15E+01 Yes No Yes Yes
Manganese 50 50 100% 2.67E-01 7.21E+03 6.30E+00 6.30E+00 NA NA 1.95E+04 9.02E+02 Yes No Yes Yes
Mercury 59 59 100% 3.30E-02 3.63E+01 4.23E+00 4.23E+00 NA NA 3.07E+02 5.21E-01 Yes No Yes Yes
Mercury, Methyl 6 4 67% 1.80E-02 1.10E+01 2.18E+01 1.10E+01 1.00E+01 | 2.50E+01 6.16E+01 0.00E+00 Yes No Yes Yes
Nickel 56 46 82% 6.04E-01 3.69E+03 3.71E+02 3.71E+02 2.35E-01 | 5.00E+01 2.04E+04 2.85E+01 Yes No Yes Yes
Selenium 62 41 66% 1.00E-01 1.33E+02 9.08E+00 9.08E+00 2.50E-01 | 3.00E+00 5.11E+03 8.14E-01 Yes No Yes Yes
Silver 62 59 95% 2.00E-01 4,15E+02 1.21E+02 1.21E+02 2.50E+02 | 2.50E+02 5.11E+03 4.07E-01 Yes No Yes Yes
Thallium 56 22 39% 1.20E-01 2.76E+01 5.43E+00 5.43E+00 1.00E-01 | 5.00E+00 6.75E+01 0.00E+00 Yes No Yes Yes
\anadium 50 49 98% 9.20E-01 1.74E+04 1.77E+02 1.77E+02 2.50E+00 | 2.50E+00 1.02E+03 7.11E+01 Yes No Yes Yes
Zinc 59 59 100% 5.00E+00 1.85E+04 0.00E+00 0.00E+00 NA NA 1.00E+05 9.73E+01 Yes No Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = not applicable.

1 Upper confidence limit on the mean or maximum (whichever is lower).

Cascade Earth Sciences - Spokane, WA
PN: 2723029
Doc: Appendix A (A1-A19).xIsx (A8 HHRASSoil AllNear)

Human Health and Ecological Risk Assessment
Monte Cristo Mining Area
April 2010



Appendix A9. Data Summary and Initial Screening for all Human Health Risk Assessment Soil Samples - Remote from Townsite

Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Half of Half of Minimum Exceeds | Reporting
Chemical Number | Fregquency Minimum Maximum 95% _Upper EXpC_)SlJre Minimum [ Maximum Human Health Backgrour_1d 506 Limit Too Maximum Human
of Number of of of Detected Detected Confidence Point Sample Sample Risk-Based Concentration Frequency | High for Concentration Health
Analyses . : Concentration | Concentration Limit Concentration * | Reporting | Reporting Screening Exceeds Chemical
Interest Detections | Detection Limit Limit Concentration of Human Background? |of Interest?
Detection? | Health? ' ’
mg/kg
Metals
Aluminum 5.00E+00 5.00E+00 100% 1.27E+03 7.37E+03 5.71E+03 5.71E+03 NA NA 1.00E+05 2.46E+04 Yes No No No
Antimony 3.10E+01 3.00E+01 97% 5.70E-01 8.80E+03 3.89E+03 3.89E+03 4.00E+01 | 4.00E+01 4,09E+02 8.25E+00 Yes No Yes Yes
Arsenic [ 0.00E+00 0.00E+00 0% ND ND NA 0.00E+00 NA NA No Data 0.00E+00 No No No No
Arsenic V 0.00E+00 0.00E+00 0% ND ND NA 0.00E+00 NA NA No Data 0.00E+00 No No No No
Arsenic, total 3.40E+01 3.40E+01 100% 4.26E+01 7.34E+04 1.96E+04 1.96E+04 NA NA 1.59E+00 2.89E+02 Yes No Yes Yes
Barium 5.00E+00 5.00E+00 100% 1.94E+01 8.10E+01 7.45E+01 7.45E+01 NA NA 6.66E+04 6.45E+01 Yes No Yes Yes
||Bery| lium 8.00E+00 3.00E+00 38% 1.70E-01 2.50E-01 1.74E-01 1.74E-01 3.50E-02 | 1.00E-01 1.94E+03 2.96E-01 Yes No No No
[[Cadmium 3.30E+01 2.30E+01 70% 3.30E-01 5.50E+01 8.83E+00 8.83E+00 2.50E-02 | 5.00E+00 4.51E+02 7.94E-01 Yes No Yes Yes
[lchromium, Total 3.10E+01 2.70E+01 87% 3.00E+00 2.17E+02 3.59E+01 3.59E+01 116E-01 | 2.50E+00 4.48E+02 5.89E+01 Yes No Yes Yes
||Coba|t 5.00E+00 5.00E+00 100% 1.51E+00 2.12E+01 2.73E+01 2.12E+01 NA NA 1.92E+03 1.08E+01 Yes No Yes Yes
||Copper 3.40E+01 3.40E+01 100% 4.80E+01 1.66E+03 5.51E+02 5.51E+02 NA NA 4.09E+04 4.55E+01 Yes No Yes Yes
"Cyani de 0.00E+00 0.00E+00 0% ND ND NA 0.00E+00 NA NA 1.23E+04 0.00E+00 No No No No
[liron 8.00E+00 8.00E+00 100% 4.55E+04 2.72E+05 2.43E+05 2.43E+05 NA NA 1.00E+05 3.22E+04 Yes No Yes Yes
||Lead 3.40E+01 3.40E+01 100% 1.48E+01 8.92E+04 9.28E+03 9.28E+03 NA NA 8.00E+02 3.15E+01 Yes No Yes Yes
IManganese 5.00E+00 5.00E+00 100% 5.59E+01 4.82E+03 2.14E+04 4.82E+03 NA NA 1.95E+04 9.02E+02 Yes No Yes Yes
[IMercury 3.10E+01 3.10E+01 100% 5.00E-02 8.61E+00 2.03E+00 2.03E+00 NA NA 3.07E+02 5.21E-01 Yes No Yes Yes
IMercury, Methyl 0.00E+00 0.00E+00 0% ND ND NA 0.00E+00 NA NA 6.16E+01 0.00E+00 No No No No
Nickel 8.00E+00 7.00E+00 88% 7.90E+00 8.27E+01 4.38E+01 4.38E+01 2.50E+00 | 2.50E+00 2.04E+04 2.85E+01 Yes No Yes Yes
Selenium 3.10E+01 1.20E+01 39% 1.00E-01 1.74E+01 3.55E+00 3.55E+00 5.00E-02 | 5.00E+00 5.11E+03 8.14E-01 Yes No Yes Yes
Silver 3.10E+01 2.90E+01 94% 2.00E-01 3.07E+02 7.79E+00 7.79E+00 1.16E-01 | 1.50E+00 5.11E+03 4.07E-01 Yes No Yes Yes
Thallium 8.00E+00 7.00E+00 88% 2.20E-01 5.80E+00 3.97E+00 3.97E+00 7.50E-01 | 7.50E-01 6.75E+01 0.00E+00 Yes No Yes Yes
VV anadium 5.00E+00 5.00E+00 100% 5.94E+00 7.39E+01 5.37E+01 5.37E+01 NA NA 1.02E+03 7.11E+01 Yes No Yes Yes
zZinc 3.40E+01 3.40E+01 100% 2.10E+01 3.55E+03 9.95E+02 9.95E+02 NA NA 1.00E+05 9.73E+01 Yes No Yes Yes
NOTES:

Abbreviations. mg/kg = milligrams per kilogram, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).

Cascade Earth Sciences - Spokane, WA
PN: 2723029
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Appendix A10. Data Summary and Initial Screening for Human Health Risk Assessment Surface Soil Samples - Near Townsite

Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

- . Half o Ha!f L Aol Exceeds | Reporting | Reporting .
o - Number | Frequency Minimum Maximum 95% Upper Equsure Minimum | Maximum | Human Health [ Background 506 Limit Too | Limit Too Mammum Human
Number of Detected Detected Confidence Point Sample Sample Risk-Based | Concentration . . Concentration | Health
of Analyses of of Concentration | Concentration Limit Concentration * | Reporting | Reporting Screening Frequency | High For High for Exceeds Chemical
Interest Detections | Detection Limit Limit Concentration of Ecological Human Background? |of Interest?
Detection? | Receptors? | Health? ' '
mg/kg
M etals
Aluminum 34 34 100% 5.29E+02 2.40E+04 1.05E+04 1.05E+04 NA NA 1.00E+05 2.46E+04 Yes No No No No
Antimony 46 43 93% 4.00E-01 9.86E+03 2.46E+03 2.46E+03 1.00E+00 | 2.00E+01 4,09E+02 8.25E+00 Yes Yes No Yes Yes
Arsenic [11 5 5 100% 3.00E+00 2.09E+02 2.09E+02 2.09E+02 NA NA No Data 0.00E+00 Yes No No Yes Yes
Arsenic V 5 5 100% 5.99E+01 3.59E+04 2.73E+04 2.73E+04 NA NA No Data 0.00E+00 Yes No No Yes Yes
Arsenic, total 46 46 100% 6.29E+01 9.21E+04 2.54E+04 2.54E+04 NA NA 1.59E+00 2.89E+02 Yes No No Yes Yes
Barium 34 34 100% 1.92E+01 1.17E+03 2.16E+02 2.16E+02 NA NA 6.66E+04 6.45E+01 Yes No No Yes Yes
||Bery| lium 40 10 25% 1.10E-01 2.93E+00 5.70E-01 5.70E-01 3.50E-02 | 1.00E+00 1.94E+03 2.96E-01 Yes No No Yes Yes
||Cadmi um 46 41 89% 2.30E-01 1.63E+01 5.56E+00 5.56E+00 2.50E-02 | 1.00E+00 4.51E+02 7.94E-01 Yes No No Yes Yes
||Chromi um, Total 46 44 96% 1.50E+00 1.42E+02 4.50E+01 4.50E+01 1.20E-01 | 5.00E-01 4.48E+02 5.89E+01 Yes No No Yes Yes
||Coba|t 34 27 79% 6.50E-01 2.81E+01 7.04E+00 7.04E+00 3.00E-01 | 3.00E+00 1.92E+03 1.08E+01 Yes No No Yes Yes
||Copper 46 46 100% 8.00E+00 2.88E+03 7.70E+02 7.70E+02 NA NA 4,09E+04 4.55E+01 Yes No No Yes Yes
"Cyani de 3 0 0% ND ND NA 0.00E+00 2.50E-01 | 2.50E-01 1.23E+04 0.00E+00 No No No No No
||| ron 34 34 100% 1.44E+04 1.49E+05 6.46E+04 6.46E+04 NA NA 1.00E+05 3.22E+04 Yes No No Yes Yes
||Lead 46 46 100% 6.24E+00 2.25E+04 7.90E+03 7.90E+03 NA NA 8.00E+02 3.15E+01 Yes No No Yes Yes
||M anganese 34 34 100% 1.66E+01 1.81E+03 4.42E+02 4.42E+02 NA NA 1.95E+04 9.02E+02 Yes No No Yes Yes
||M ercury 46 46 100% 3.30E-02 3.63E+01 6.47E+00 6.47E+00 NA NA 3.07E+02 5.21E-01 Yes No No Yes Yes
(Mercury, Methyl 0 0 0% ND ND NA 0.00E+00 NA NA 6.16E+01 0.00E+00 No No No No No
Nickel 40 32 80% 6.04E-01 5.00E+01 1.86E+01 1.86E+01 2.35E-01 | 5.00E+01 2.04E+04 2.85E+01 Yes Yes No Yes Yes
Selenium 46 28 61% 1.00E-01 4.40E+00 1.77E+00 1.77E+00 2.50E-01 | 3.00E+00 5.11E+03 8.14E-01 Yes Yes No Yes Yes
Silver 46 46 100% 2.00E-01 4.15E+02 1.05E+02 1.05E+02 NA NA 5.11E+03 4.07E-01 Yes No No Yes Yes
Thallium 40 14 35% 1.20E-01 1.58E+01 4.05E+00 4.05E+00 1.00E-01 | 5.00E+00 6.75E+01 0.00E+00 Yes Yes No Yes Yes
Vanadium 34 34 100% 9.20E-01 1.04E+02 4.20E+01 4.20E+01 NA NA 1.02E+03 7.11E+01 Yes No No Yes Yes
Zinc 46 46 100% 5.00E+00 1.85E+03 6.04E+02 6.04E+02 NA NA 1.00E+05 9.73E+01 Yes No No Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A1l. Data Summary and Initial Screening for Human Health Risk Assessment Surface Soil Samples - Remote from Townsite
Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

- . Half o Ha!f L Aol Exceeds | Reporting | Reporting .
o - Number | Frequency Minimum Maximum 95% Upper Equsure Minimum | Maximum | Human Health [ Background 506 Limit Too | Limit Too Mammum Human
Number of Detected Detected Confidence Point Sample Sample Risk-Based | Concentration . . Concentration | Health
of Analyses of of Concentration | Concentration Limit Concentration * | Reporting | Reporting Screening Frequency | High For High for Exceeds Chemical
Interest Detections | Detection Limit Limit Concentration of Ecological Human Background? |of Interest?
Detection? | Receptors? | Health? ' '
mg/kg
M etals
Aluminum 5 5 100% 1.27E+03 7.37E+03 5.71E+03 5.71E+03 NA NA 1.00E+05 2.46E+04 Yes No No No No
Antimony 31 30 97% 5.70E-01 8.80E+03 3.89E+03 3.89E+03 4.00E+01 | 4.00E+01 4,09E+02 8.25E+00 Yes Yes No Yes Yes
Arsenic [11 0 0 0% ND ND NA 0.00E+00 NA NA No Data 0.00E+00 No No No No No
Arsenic V 0 0 0% ND ND NA 0.00E+00 NA NA No Data 0.00E+00 No No No No No
Arsenic, total 34 34 100% 4.26E+01 7.34E+04 1.96E+04 1.96E+04 NA NA 1.59E+00 2.89E+02 Yes No No Yes Yes
Barium 5 5 100% 1.94E+01 8.10E+01 7.45E+01 7.45E+01 NA NA 6.66E+04 6.45E+01 Yes No No Yes Yes
||Bery| lium 8 3 38% 1.70E-01 2.50E-01 1.74E-01 1.74E-01 3.50E-02 | 1.00E-01 1.94E+03 2.96E-01 Yes No No No No
||Cadmi um 33 23 70% 3.30E-01 5.50E+01 8.83E+00 8.83E+00 2.50E-02 | 5.00E+00 4.51E+02 7.94E-01 Yes No No Yes Yes
||Chromi um, Total 31 27 87% 3.00E+00 2.17E+02 3.59E+01 3.59E+01 1.16E-01 | 2.50E+00 4.48E+02 5.89E+01 Yes No No Yes Yes
[[Cobalt 5 5 100% 1.51E+00 2.12E+01 2.73E+01 2.12E+01 NA NA 1.92E+03 1.08E+01 Yes No No Yes Yes
||Copper 34 34 100% 4.80E+01 1.66E+03 5.51E+02 5.51E+02 NA NA 4,09E+04 4.55E+01 Yes No No Yes Yes
"Cyani de 0 0 0% ND ND NA 0.00E+00 NA NA 1.23E+04 0.00E+00 No No No No No
||| ron 8 8 100% 4.55E+04 2.72E+05 2.43E+05 2.43E+05 NA NA 1.00E+05 3.22E+04 Yes No No Yes Yes
||Lead 34 34 100% 1.48E+01 8.92E+04 9.28E+03 9.28E+03 NA NA 8.00E+02 3.15E+01 Yes No No Yes Yes
||M anganese 5 5 100% 5.59E+01 4.82E+03 2.14E+04 4.82E+03 NA NA 1.95E+04 9.02E+02 Yes No No Yes Yes
||M ercury 31 31 100% 5.00E-02 8.61E+00 2.03E+00 2.03E+00 NA NA 3.07E+02 5.21E-01 Yes No No Yes Yes
(Mercury, Methyl 0 0 0% ND ND NA 0.00E+00 NA NA 6.16E+01 0.00E+00 No No No No No
Nickel 8 7 88% 7.90E+00 8.27E+01 4,38E+01 4,38E+01 2.50E+00 | 2.50E+00 2.04E+04 2.85E+01 Yes No No Yes Yes
Selenium 31 12 39% 1.00E-01 1.74E+01 3.55E+00 3.55E+00 5.00E-02 | 5.00E+00 5.11E+03 8.14E-01 Yes Yes No Yes Yes
Silver 31 29 94% 2.00E-01 3.07E+02 1.69E+02 1.69E+02 1.16E-01 | 1.50E+00 5.11E+03 4.07E-01 Yes No No Yes Yes
Thallium 8 7 88% 2.20E-01 5.80E+00 3.97E+00 3.97E+00 7.50E-01 | 7.50E-01 6.75E+01 0.00E+00 Yes No No Yes Yes
Vanadium 5 5 100% 5.94E+00 7.39E+01 5.37E+01 5.37E+01 NA NA 1.02E+03 7.11E+01 Yes No No Yes Yes
Zinc 34 34 100% 2.10E+01 3.55E+03 9.95E+02 9.95E+02 NA NA 1.00E+05 9.73E+01 Yes No No Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = NA, ND = ND.
1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A12. Data Summary and Initial Screening for Human Health Risk Assessment Surface Water Sampels- Near Townsite
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Half of Halfof | VT Minimum £ ceds | Revorting | Resorti
Chemical Number | Frequency Minimum Maximum 95% Upper Equsure Minimum Maximum I;c?)?sgic:}er Human Health | Background x5c% s Li?]?tr';zg Lﬁ(i)trfllgg Maximum Ecological Human
Number of Detected Detected Confidence Point Sample Sample . Risk-Based | Concentration . : Concentration | Chemical Health
el Analyses Of. el . Concentration | Concentration Limit Concentration * [ Reporting Reporting Rlsk—Bagd Screening AEWEDEY || [l Eor A Exceeds of Chemical
Interest Detections | Detection Limit Limit Screening Concentration of Ecological Human Background? | Interest? [of Interest?
Concentration Detection? | Receptors? | Health? ’ ’ )
mg/L

M etals

Aluminum 5 0 0% ND ND NA 0.00E+00 1.50E-02 1.50E-02 8.70E-02 3.65E+04 0.0E+00 No No No No No No
Antimony 31 25 81% 6.00E-04 5.50E-03 3.33E-03 3.33E-03 2.00E-04 1.00E-02 1.00E+00 1.46E+01 3.44E-03 Yes No No Yes Yes Yes
Arsenic |l 2 2 100% 1.47E-04 2.43E-04 NA 2.43E-04 NA NA 1.50E-01 No Data 4.95E-05 Yes No No Yes Yes NA
Arsenic V 2 2 100% 9.25E-03 1.22E-02 NA 1.22E-02 NA NA 1.50E-01 No Data 9.36E-04 Yes No No Yes Yes NA
Arsenic, Total 31 30 97% 1.60E-03 6.85E-02 1.65E-02 1.65E-02 1.85E-04 1.85E-04 1.90E-01 4.48E-02 3.01E-03 Yes No No Yes Yes Yes
Barium 5 4 80% 3.40E-03 5.90E-03 5.27E-03 5.27E-03 1.00E-03 1.00E-03 4.00E-03 2.55E+03 6.63E-03 Yes No No No No No
||Bery||ium 11 0 0% ND ND NA 0.00E+00 5.00E-05 1.00E-03 5.30E-03 7.30E+01 0.00E+00 No No No No No No
||Cadmium 31 1 3% 1.00E-04 1.00E-04 1.63E-04 1.00E-04 1.85E-05 1.00E-03 1.62E-04 1.82E+01 0.00E+00 No Yes No Yes Yes No
||Chromi um, Total 26 0 0% ND ND NA 0.00E+00 2.50E-04 5.00E-03 2.30E-02 No Data 0.00E+00 No No No No No No
||Coba|t 5 0 0% ND ND NA 0.00E+00 3.00E-03 3.00E-03 2.30E-02 7.30E+02 0.00E+00 No No No No No No
||Copper 31 10 32% 2.60E-04 1.00E-02 4.33E-03 4.33E-03 2.50E-04 1.00E-02 1.34E-03 1.46E+03 2.38E-03 Yes Yes No Yes Yes Yes
||I ron 8 3 38% 3.00E-02 1.60E-01 9.22E-02 9.22E-02 3.00E-02 3.00E-02 1.00E+00 1.09E+04 0.00E+00 Yes No No Yes Yes Yes
||Lead 31 19 61% 8.00E-05 8.00E-04 4.07E-04 4.07E-04 5.00E-05 1.50E-03 1.53E-04 No Data 3.65E-04 Yes Yes No Yes Yes Yes
||M anganese 8 2 25% 5.00E-03 1.30E-02 7.33E-03 7.33E-03 2.00E-03 2.50E-03 1.20E-01 8.76E+02 0.00E+00 Yes No No Yes Yes Yes
||M ercury 26 20 7% 4.20E-07 2.00E-04 3.50E-05 3.50E-05 2.50E-05 2.50E-05 1.20E-05 1.09E+01 6.92E-06 Yes Yes No Yes Yes Yes
||M ercury, methyl 1 0 0% ND ND NA 0.00E+00 1.00E-08 1.00E-08 5.00E-02 3.65E+00 0.00E+00 No No No No No No
Nickel 16 5 31% 2.80E-04 1.40E-03 1.93E-03 1.40E-03 2.50E-04 5.00E-03 1.90E-02 7.30E+02 4.03E-03 Yes No No No No No
Selenium 20 1 5% 2.00E-04 2.00E-04 7.00E-04 2.00E-04 5.00E-05 1.50E-03 5.00E-03 1.82E+02 0.00E+00 No No No Yes No No
Silver 26 1 4% 5.00E-05 5.00E-05 8.96E-04 5.00E-05 2.50E-05 2.50E-03 1.20E-04 1.82E+02 0.00E+00 No Yes No Yes Yes No
Thallium 11 0 0% ND ND NA 0.00E+00 5.00E-05 1.00E-03 4.00E-02 2.41E+00 0.00E+00 No No No No No No
\Vanadium 5 0 0% ND ND NA 0.00E+00 2.50E-03 2.50E-03 2.00E-02 3.65E+01 0.00E+00 No No No No No No
Zinc 31 6 19% 3.10E-03 6.20E-03 5.12E-03 5.12E-03 2.50E-03 1.00E-02 1.26E-02 1.09E+04 5.24E-03 Yes No No Yes Yes Yes
NOTES:

Abbreviations: mg/L = milligrams per liter, NA = not applicable, ND = not detected.

1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A13. Data Summary and I nitial Screening for Human Health Risk Assessment Surface Water Samples- Remote from Townsite
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Hafof | Halfof | MM Minimum e ceeds | Resorting | Resorti
Chemical Number | Frequency Minimum Maximum 95% Upper EXDQSllfe Minimum [ Maximum éci?ggicaler Human Health | Background x5c% s Lﬁﬂ?tr'llzg Lﬁﬂ?tr'llzg Maximum Ecological [ Human
Number of Detected Detected Confidence Point Sample Sample . Risk-Based Concentration . . Concentration | Chemical Health
of of of . . L o q . . Risk-Based . Frequency | High For High for .
Analyses . . Concentration | Concentration Limit Concentration - | Reporting | Reporting : Screening ) Exceeds of Chemical
Interest Detections | Detection Limit Limit Screening Concentration L Sceinyer] Human Background? | Interest? |of Interest?]
Concentration Detection? | Receptors? | Health? ’ ’ ’
mg/L
Metals
Aluminum 4 1 25% 1.16E+00 1.16E+00 NA 1.16E+00 1.50E-02 1.50E-02 8.70E-02 3.65E+04 0.0E+00 Yes No No Yes Yes Yes
Antimony 18 16 89% 8.00E-04 3.12E-02 1.55E-02 1.55E-02 1.00E-02 1.00E-02 1.00E+00 1.46E+01 3.44E-03 Yes No No Yes Yes Yes
Arsenic 11 3 3 100% 1.25E-04 1.70E-03 NA 1.70E-03 NA NA 1.50E-01 No Data 4.95E-05 Yes No No Yes Yes NA
Arsenic V 3 3 100% 4.38E-03 1.36E+00 NA 1.36E+00 NA NA 1.50E-01 No Data 9.36E-04 Yes No No Yes Yes NA
Arsenic, Total 23 23 100% 2.80E-03 6.35E+00 1.82E+00 1.82E+00 NA NA 1.90E-01 4.48E-02 3.01E-03 Yes No No Yes Yes Yes
Barium 4 4 100% 2.50E-03 8.50E-03 NA 8.50E-03 NA NA 4.00E-03 2.55E+03 6.63E-03 Yes No No Yes Yes Yes
||Bery| lium 6 0 0% ND ND NA 0.00E+00 5.00E-05 1.00E-03 5.30E-03 7.30E+01 0.00E+00 No No No No No No
||Cadmi um 20 13 65% 1.40E-04 4.00E-02 1.50E-02 1.50E-02 1.85E-05 2.50E-03 1.62E-04 1.82E+01 0.00E+00 Yes Yes No Yes Yes Yes
[[Chromium, Total 16 0 0% ND ND NA 0.00E+00 2.50E-04 | 5.00E-03 2.30E-02 No Data 0.00E+00 No No No No No No
||Coba|t 4 1 25% 1.49E-02 1.49E-02 NA 1.49E-02 3.00E-03 3.00E-03 2.30E-02 7.30E+02 0.00E+00 Yes No No Yes Yes Yes
||Copper 23 13 57% 7.70E-04 2.64E+00 5.76E-01 5.76E-01 1.50E-03 5.00E-02 1.34E-03 1.46E+03 2.38E-03 Yes Yes No Yes Yes Yes
||I ron 17 13 76% 4.00E-02 4.80E+01 2.11E+01 2.11E+01 3.00E-02 5.00E-01 1.00E+00 1.09E+04 0.00E+00 Yes No No Yes Yes Yes
||Leaj 23 17 74% 5.00E-05 5.62E-01 1.14E-01 1.14E-01 5.00E-05 5.00E-02 1.53E-04 No Data 3.65E-04 Yes Yes No Yes Yes Yes
||M anganese 12 9 75% 1.10E-02 4.23E+00 2.96E+00 2.96E+00 2.00E-03 2.50E-03 1.20E-01 8.76E+02 0.00E+00 Yes No No Yes Yes Yes
||M ercury 16 12 75% 8.80E-07 8.20E-04 2.04E-04 2.04E-04 2.50E-05 1.00E-04 1.20E-05 1.09E+01 6.92E-06 Yes Yes No Yes Yes Yes
||Mercury, methyl 0 0 0% ND ND NA 0.00E+00 NA NA 5.00E-02 3.65E+00 0.00E+00 No No No No No No
Nickel 8 4 50% 5.10E-04 1.30E-03 4.23E-03 1.30E-03 5.00E-03 5.00E-03 1.90E-02 7.30E+02 4.03E-03 Yes No No No No No
Selenium 14 2 14% 1.00E-04 3.00E-04 6.26E-04 3.00E-04 5.00E-05 1.50E-03 5.00E-03 1.82E+02 0.00E+00 Yes No No Yes Yes Yes
Silver 16 5 31% 8.00E-05 3.82E-03 1.26E-03 1.26E-03 2.50E-05 2.50E-03 1.20E-04 1.82E+02 0.00E+00 Yes Yes No Yes Yes Yes
Thallium 6 1 17% 3.60E-04 3.60E-04 1.47E-03 3.60E-04 5.00E-05 1.00E-03 4.00E-02 2.41E+00 0.00E+00 Yes No No Yes Yes Yes
\Vanadium 4 0 0% ND ND NA 0.00E+00 2.50E-03 2.50E-03 2.00E-02 3.65E+01 0.00E+00 No No No No No No
Zinc 23 17 74% 7.90E-03 6.59E+00 2.40E+00 2.40E+00 5.00E-03 5.00E-02 1.26E-02 1.09E+04 5.24E-03 Yes Yes No Yes Yes Yes
NOTES:

Abbreviations: mg/L = milligrams per liter, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix Al4. Data Summary and I nitial Screening for Human Health Risk Assessment Drinking Water Scenario - Near Townsite

Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

- . Half L] Ha!f € Ly Exceeds Reporting | Reporting .
Chemical Number Frequency Minimum Maximum 95% Upper Equsure Minimum Maximum Human Health Background 506 Limit Too | Limit Too Maximum Human
Number of Detected Detected Confidence Point Sample Sample Risk-Based Concentration . . Concentration Health
L Analyses o L Concentration | Concentration Limit Concentration * Reporting Reporting Screening Fresjuasy || Rl Ao High for Exceeds Chemical
Interest Detections Detection Limit Limit Concentration e SEL I Human Background? | of Interest?
Detection? | Receptors? Health? ' ’
mg/L
Metals
Aluminum 5 0 0% ND ND NA 0.00E+00 1.50E-02 1.50E-02 3.65E+04 0.0E+00 No No No No No
Antimony 29 24 83% 6.00E-04 5.50E-03 3.56E-03 3.56E-03 2.50E-03 1.00E-02 1.46E+01 3.44E-03 Yes No No Yes Yes
Arsenic 1] 2 2 100% 1.47E-04 2.43E-04 NA 2.43E-04 NA NA No Data 4.95E-05 Yes No No Yes NA
Arsenic V 2 2 100% 9.25E-03 1.22E-02 NA 1.22E-02 NA NA No Data 9.36E-04 Yes No No Yes NA
Arsenic, Total 31 30 97% 1.60E-03 6.85E-02 1.67E-02 1.67E-02 1.85E-04 1.85E-04 4.48E-02 3.01E-03 Yes No No Yes Yes
Barium 5 4 80% 3.40E-03 5.90E-03 4.77E-03 4.77E-03 1.00E-03 1.00E-03 2.55E+03 6.63E-03 Yes No No No No
Beryllium 11 0 0% ND ND NA 0.00E+00 5.00E-05 1.00E-03 7.30E+01 0.00E+00 No No No No No
Cadmium 29 0 0% ND ND NA 0.00E+00 1.85E-05 1.00E-03 1.82E+01 0.00E+00 No Yes No No No
Chromium, Total 24 0 0% ND ND NA 0.00E+00 2.50E-04 5.00E-03 No Data 0.00E+00 No No No No No
Cobalt 5 0 0% ND ND NA 0.00E+00 3.00E-03 3.00E-03 7.30E+02 0.00E+00 No No No No No
Copper 31 11 35% 2.60E-04 1.00E-02 3.82E-03 3.82E-03 2.50E-04 1.00E-02 1.46E+03 2.38E-03 Yes Yes No Yes Yes
Iron 6 1 17% 6.00E-02 6.00E-02 4.32E-02 4.32E-02 3.00E-02 3.00E-02 1.09E+04 0.00E+00 Yes No No Yes Yes
Lead 31 18 58% 2.00E-05 8.00E-04 3.79E-04 3.79E-04 1.00E-05 1.50E-03 No Data 3.65E-04 Yes Yes No Yes Yes
Manganese 6 0 0% ND ND NA 0.00E+00 2.00E-03 2.50E-03 8.76E+02 0.00E+00 No No No No No
Mercury 26 20 7% 4.20E-07 2.00E-04 3.46E-05 3.46E-05 2.50E-05 2.50E-05 1.09E+01 6.92E-06 Yes Yes No Yes Yes
Mercury, methyl 1 0 0% ND ND NA 0.00E+00 1.00E-08 1.00E-08 3.65E+00 0.00E+00 No No No No No
Nickel 16 5 31% 2.80E-04 1.40E-03 1.94E-03 1.40E-03 2.50E-04 5.00E-03 7.30E+02 4.03E-03 Yes No No No No
Selenium 18 0 0% ND ND NA 0.00E+00 5.00E-05 1.50E-03 1.82E+02 0.00E+00 No No No No No
Silver 24 1 4% 5.00E-05 5.00E-05 9.65E-04 5.00E-05 2.50E-05 2.50E-03 1.82E+02 0.00E+00 No Yes No Yes No
Thallium 11 0 0% ND ND NA 0.00E+00 5.00E-05 1.00E-03 2.41E+00 0.00E+00 No No No No No
\/ anadium 5 0 0% ND ND NA 0.00E+00 2.50E-03 2.50E-03 3.65E+01 0.00E+00 No No No No No
zZinc 31 8 26% 3.10E-03 6.20E-03 5.14E-03 5.14E-03 2.50E-03 1.00E-02 1.09E+04 5.24E-03 Yes No No Yes Yes
NOTES:

Abbreviations: mg/L = milligrams per liter, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A15. Data Summary and Initial Screening for Human Health Risk Assessment Drinking Water Scenario - Remote from Townsite

Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

- . Half L] Ha!f € Ly Exceeds Reporting | Reporting .
Chemical Number Frequency Minimum Maximum 95% Upper Equsure Minimum Maximum Human Health Background 506 Limit Too | Limit Too Maximum Human
Number of Detected Detected Confidence Point Sample Sample Risk-Based Concentration . . Concentration Health
L Analyses o L Concentration | Concentration Limit Concentration * Reporting Reporting Screening Fresjuasy || Rl Ao High for Exceeds Chemical
Interest Detections Detection Limit Limit Concentration e SEL I Human Background? | of Interest?
Detection? | Receptors? Health? ' ’
mg/L

Metals

Aluminum 2 0 0% ND ND NA 0.00E+00 1.50E-02 1.50E-02 3.65E+04 0.0E+00 No No No No No
Antimony 6 4 67% 1.30E-03 2.50E-02 1.39E-02 1.39E-02 1.00E-02 1.00E-02 1.46E+01 3.44E-03 Yes No No Yes Yes
Arsenic 1] 1 1 100% 1.25E-04 1.25E-04 NA 1.25E-04 NA NA No Data 4.95E-05 Yes No No Yes NA
Arsenic V 1 1 100% 4.38E-03 4.38E-03 NA 4.38E-03 NA NA No Data 9.36E-04 Yes No No Yes NA
Arsenic, Total 6 6 100% 2.80E-03 4,06E+00 2.57E+00 2.57E+00 NA NA 4.48E-02 3.01E-03 Yes No No Yes Yes
Barium 2 2 100% 8.30E-03 8.50E-03 NA 8.50E-03 NA NA 2.55E+03 6.63E-03 Yes No No Yes Yes
Beryllium 2 0 0% ND ND NA 0.00E+00 1.00E-03 1.00E-03 7.30E+01 0.00E+00 No No No No No
Cadmium 6 1 17% 7.70E-03 7.70E-03 5.00E-03 5.00E-03 1.85E-05 1.00E-03 1.82E+01 0.00E+00 Yes Yes No Yes Yes
Chromium, Total 5 0 0% ND ND NA 0.00E+00 3.00E-03 5.00E-03 No Data 0.00E+00 No No No No No
Cobalt 2 0 0% ND ND NA 0.00E+00 3.00E-03 3.00E-03 7.30E+02 0.00E+00 No No No No No
Copper 6 2 33% 7.70E-04 4.10E-01 2.61E-01 2.61E-01 5.00E-03 5.00E-03 1.46E+03 2.38E-03 Yes Yes No Yes Yes
Iron 3 1 33% 2.29E+01 2.29E+01 NA 2.29E+01 3.00E-02 3.00E-02 1.09E+04 0.00E+00 Yes No No Yes Yes
Lead 6 3 50% 5.00E-05 1.25E-01 7.94E-02 7.94E-02 5.00E-05 1.50E-03 No Data 3.65E-04 Yes Yes No Yes Yes
Manganese 3 1 33% 5.22E-01 5.22E-01 NA 5.22E-01 2.00E-03 2.00E-03 8.76E+02 0.00E+00 Yes No No Yes Yes
Mercury 5 5 100% 8.80E-07 8.20E-04 6.26E-04 6.26E-04 NA NA 1.09E+01 6.92E-06 Yes No No Yes Yes
Mercury, methyl 0 0 0% ND ND NA 0.00E+00 NA NA 3.65E+00 0.00E+00 No No No No No
Nickel 3 1 33% 5.10E-04 5.10E-04 NA 5.10E-04 5.00E-03 5.00E-03 7.30E+02 4.03E-03 Yes No No No No
Selenium 5 1 20% 3.00E-04 3.00E-04 #VALUE! 3.00E-04 5.00E-05 1.50E-03 1.82E+02 0.00E+00 Yes No No Yes Yes
Silver 5 1 20% 3.82E-03 3.82E-03 1.87E-03 1.87E-03 2.50E-05 2.50E-03 1.82E+02 0.00E+00 Yes Yes No Yes Yes
Thallium 2 0 0% ND ND NA 0.00E+00 1.00E-03 1.00E-03 2.41E+00 0.00E+00 No No No No No
VVanadium 2 0 0% ND ND NA 0.00E+00 2.50E-03 2.50E-03 3.65E+01 0.00E+00 No No No No No
Zinc 6 2 33% 7.90E-03 1.22E+00 #VALUE! 1.22E+00 5.00E-03 5.00E-03 1.09E+04 5.24E-03 Yes No No Yes Yes
NOTES:

Abbreviations: mg/L = milligrams per liter, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A16. Data Summary and I nitial Screening for Human Health Risk Assessment Pore Water Samples - Near Townsite
Monte Cristo Mining Area, Mt. Baker-Snogualmie National Forest

Half of | Half of Su“’]['”'mvl\’/”"t Evoceds | Reoort
Chemical Number | Frequency Minimum Maximum | 95% Upper Equsure Minimum [ Maximum éc?)?ggic;er Background XE():% S Lierﬂ(i)tr'llzg Maximum Ecological
Number of Detected Detected Confidence Point Sample Sample . Concentration : Concentration Chemical
of Analyses of of Concentration | Concentration Limit Concentration * | Reporting | Reporting Risk-Based Frequency High For Exceeds of
I nterest Detections | Detection Limit Limit Screening of Ecological Background? Interest?
Concentration Detection? | Receptors? ' ’
mg/L
M etals
Aluminum 5 1 20% 4.50E-02 4.50E-02 3.38E-02 3.38E-02 1.50E-02 | 1.50E-02 8.70E-02 0.00E+00 Yes No Yes Yes
Antimony 12 7 58% 2.60E-03 6.30E-03 4.96E-03 4.96E-03 2.50E-03 | 1.00E-02 1.00E+00 0.00E+00 Yes No Yes Yes
Arsenic Il 4 2 50% 1.60E-05 1.38E-04 NA 1.38E-04 4.00E-06 | 4.00E-06 1.50E-01 0.00E+00 Yes No Yes Yes
Arsenic V 4 2 50% 7.46E-03 1.03E-02 NA 1.03E-02 5.30E-03 | 7.90E-03 1.50E-01 0.00E+00 Yes No Yes Yes
Arsenic, Total 12 12 100% 7.60E-03 2.82E+00 8.80E-01 8.80E-01 NA NA 1.90E-01 0.00E+00 Yes No Yes Yes
Barium 5 4 80% 3.30E-03 5.70E-03 5.43E-03 5.43E-03 1.00E-03 | 1.00E-03 4.00E-03 1.82E-02 Yes No No No
[[Beryllium 5 0 0% ND ND NA 0.00E+00 1.00E-03 | 1.00E-03 5.30E-03 0.00E+00 No No No No
[[cadmium 12 0 0% ND ND NA 0.00E+00 2.50E-05 | 1.00E-03 1.62E-04 0.00E+00 No Yes No Yes
[[Chromium VI 0 0 0% ND ND NA 0.00E+00 NA NA 1.00E-02 1.00E-02 No No No No
[[Chromium, Total 12 0 0% ND ND NA 0.00E+00 3.00E-03 | 5.00E-03 2.30E-02 0.00E+00 No No No No
[[Cobalt 5 0 0% ND ND NA 0.00E+00 3.00E-03 | 3.00E-03 2.30E-02 0.00E+00 No No No No
[[Copper 12 0 0% ND ND NA 0.00E+00 5.00E-05 | 5.00E-03 1.34E-03 0.00E+00 No Yes No Yes
[liron 5 0 0% ND ND NA 0.00E+00 3.00E-02 | 3.00E-02 1.00E+00 0.00E+00 No No No No
[lLead 12 1 8% 2.00E-04 2.00E-04 1.04E-03 2.00E-04 5.00E-05 | 1.50E-03 1.53E-04 0.00E+00 Yes Yes Yes Yes
[IMagnesium 12 12 100% 2.66E-01 1.50E+00 6.90E-01 6.90E-01 NA NA 8.20E+01 3.94E-01 Yes No Yes Yes
[IManganese 5 0 0% ND ND NA 0.00E+00 2.00E-03 | 2.00E-03 1.20E-01 3.27E-03 No No No No
[IMercury 12 12 100% 3.20E-07 1.40E-06 1.03E-06 1.03E-06 NA NA 1.20E-05 1.21E-06 Yes No Yes Yes
[IMercury, methy! 1 0 0% ND ND NA 0.00E+00 1.00E-08 | 1.00E-08 5.00E-02 0.00E+00 No No No No
Nickel 5 0 0% ND ND NA 0.00E+00 2.50E-03 | 5.00E-03 1.90E-02 0.00E+00 No No No No
Selenium 12 0 0% ND ND NA 0.00E+00 5.00E-05 | 1.50E-03 5.00E-03 0.00E+00 No No No No
Silver 12 0 0% ND ND NA 0.00E+00 2.50E-05 | 2.50E-03 1.20E-04 0.00E+00 No Yes No Yes
Thallium 5 0 0% ND ND NA 0.00E+00 1.00E-03 | 1.00E-03 4.00E-02 0.00E+00 No No No No
\V anadium 5 0 0% ND ND NA 0.00E+00 2.50E-03 | 2.50E-03 2.00E-02 0.00E+00 No No No No
Zinc 12 1 8% 1.00E-02 1.00E-02 6.16E-03 6.16E-03 5.00E-03 | 5.00E-03 1.26E-02 9.33E-03 Yes No Yes Yes
NOTES:

Abbreviations: mg/L = milligrams per liter, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A17. Data Summary and I nitial Screening for Human Health Risk Assessment Pore Water Samples - Remote from Townsite

Monte Cristo Mining Area, Mt. Baker-Snogualmie National Forest

Half of | Half of Su“’]['”'mvl\’/”"t Ercceds | Reoorti
Chemical Number | Frequency Minimum Maximum | 95% Upper Equsure Minimum [ Maximum éc?)?ggic;er Background XE():% S Lierz?tr'llr(;(gn Maximum Ecological
Number of Detected Detected Confidence Point Sample Sample . Concentration . Concentration Chemical
of Analyses of of Concentration | Concentration Limit Concentration * | Reporting | Reporting Risk-Based Frequency High For Exceeds of
I nterest Detections | Detection Limit Limit Screening of Ecological Background? | nter est?
Concentration Detection? | Receptors? ' '
mg/L
M etals
Aluminum 1 0 0% ND ND NA 0.00E+00 1.50E-02 | 1.50E-02 8.70E-02 0.00E+00 No No No No
Antimony 1 0 0% ND ND NA 0.00E+00 1.00E-02 | 1.00E-02 1.00E+00 0.00E+00 No No No No
Arsenic |l 1 1 100% 2.10E-05 2.10E-05 NA 2.10E-05 NA NA 1.50E-01 0.00E+00 Yes No Yes Yes
Arsenic V 1 1 100% 3.78E-03 3.78E-03 NA 3.78E-03 NA NA 1.50E-01 0.00E+00 Yes No Yes Yes
Arsenic, Total 1 1 100% 3.80E-03 3.80E-03 NA 3.80E-03 NA NA 1.90E-01 0.00E+00 Yes No Yes Yes
Barium 1 1 100% 9.60E-03 9.60E-03 NA 9.60E-03 NA NA 4.00E-03 1.82E-02 Yes No No No
[[Beryllium 1 0 0% ND ND NA 0.00E+00 1.00E-03 | 1.00E-03 5.30E-03 0.00E+00 No No No No
[[cadmium 1 0 0% ND ND NA 0.00E+00 1.00E-03 | 1.00E-03 1.62E-04 0.00E+00 No Yes No Yes
[[Chromium VI 1 1 100% 2.00E-02 2.00E-02 NA 2.00E-02 NA NA 1.00E-02 1.00E-02 Yes No Yes Yes
[[chromium, Total 1 0 0% ND ND NA 0.00E+00 3.00E-03 | 3.00E-03 2.30E-02 0.00E+00 No No No No
[[Cobalt 1 0 0% ND ND NA 0.00E+00 3.00E-03 | 3.00E-03 2.30E-02 0.00E+00 No No No No
[[Copper 1 0 0% ND ND NA 0.00E+00 5.00E-03 | 5.00E-03 1.34E-03 0.00E+00 No Yes No Yes
[liron 1 0 0% ND ND NA 0.00E+00 3.00E-02 | 3.00E-02 1.00E+00 0.00E+00 No No No No
[lLead 1 0 0% ND ND NA 0.00E+00 1.50E-03 | 1.50E-03 1.53E-04 0.00E+00 No Yes No Yes
[IMagnesium 1 1 100% 3.84E-01 3.84E-01 NA 3.84E-01 NA NA 8.20E+01 3.94E-01 Yes No No No
[IManganese 1 0 0% ND ND NA 0.00E+00 2.00E-03 | 2.00E-03 1.20E-01 3.27E-03 No No No No
[IMercury 1 1 100% 8.70E-07 8.70E-07 NA 8.70E-07 NA NA 1.20E-05 1.21E-06 Yes No No No
[[Mercury, methyl 0 0 0% ND ND NA 0.00E+00 NA NA 5.00E-02 0.00E+00 No No No No
Nickel 1 0 0% ND ND NA 0.00E+00 5.00E-03 | 5.00E-03 1.90E-02 0.00E+00 No No No No
Selenium 1 0 0% ND ND NA 0.00E+00 1.50E-03 | 1.50E-03 5.00E-03 0.00E+00 No No No No
Silver 1 0 0% ND ND NA 0.00E+00 2.50E-03 | 2.50E-03 1.20E-04 0.00E+00 No Yes No Yes
Thallium 1 0 0% ND ND NA 0.00E+00 1.00E-03 | 1.00E-03 4.00E-02 0.00E+00 No No No No
\Vanadium 1 0 0% ND ND NA 0.00E+00 2.50E-03 | 2.50E-03 2.00E-02 0.00E+00 No No No No
Zinc 1 0 0% ND ND NA 0.00E+00 5.00E-03 | 5.00E-03 1.26E-02 9.33E-03 No No No No
NOTES:

Abbreviations; mg/L = milligrams per liter, NA = not applicable, ND = not detected.
1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A18. Data Summary and Initial Screening for Human Health Risk Assessment Sediment Samples- Near Townsite
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Minimum -
. . Han of Ha!f of Sediment Minimum Exceeds | Reporting | Reporting . .
Chemical Number | Frequency Minimum Maximum 95% Upper Equsure Minimum | Maximum Ecological Human Health | Background 5% Limit Too | Limit Too Maximum Ecological Human
Number of Detected Detected Confidence Point Sample Sample - Risk-Based Concentration . . Concentration Chemical Health
of of of . . . o : : Risk-Based . Freguency | High For High for :
Analyses . . Concentration | Concentration Limit Concentration ~ | Reporting | Reporting . Screening ) Exceeds of Chemical
Interest Detections | Detection Limit Limit Screening Concentration i Sebles o) Human Background? Interest? |of Interest?,
Concentration Detection? | Receptors? | Health? ’ ’ '
ma/kg
Metals
Aluminum 5 5 100% 1.34E+04 1.71E+04 1.66E+04 1.66E+04 NA NA No Data 1.00E+05 1.25E+04 Yes No No Yes Yes Yes
[Antimony 34 34 100% 8.50E-03 5.10E+01 1.87E+01 1.87E+01 NA NA 3.00E+00 4.09E+02 6.73E+00 Yes No No Yes Yes Yes
Arsenic I11 5 5 100% 8.20E-04 4.27E-03 3.59E-03 3.59E-03 NA NA 4.00E+00 No Data 4.42E-04 Yes No No Yes Yes Yes
Arsenic V 5 5 100% 2.69E+02 5.44E+02 4.96E+02 4.96E+02 NA NA 4.00E+00 No Data 9.58E+01 Yes No No Yes Yes Yes
Arsenic, total 34 34 100% 2.81E-01 1.09E+03 3.99E+02 3.99E+02 NA NA 4.00E+00 1.59E+00 1.34E+02 Yes No No Yes Yes Yes
Barium 15 15 100% 5.28E+01 1.06E+02 8.84E+01 8.84E+01 NA NA No Data 6.66E+04 8.15E+01 Yes No No Yes Yes Yes
||Bery| lium 6 4 67% 1.70E-01 2.30E-01 2.18E-01 2.18E-01 1.00E-01 | 1.00E-01 1.22E+02 1.94E+03 1.45E-01 Yes No No Yes Yes Yes
||Cadmi um 34 34 100% 3.30E-01 3.90E+00 1.47E+00 1.47E+00 NA NA 3.00E-03 4.51E+02 1.15E+00 Yes No No Yes Yes Yes
[lchromium, Total 34 34 100% 1.80E+01 6.50E+01 4.62E+01 4.62E+01 NA NA 3.70E+01 4.48E+02 4.77E+01 Yes No No Yes Yes Yes
||Coba|t 5 5 100% 1.05E+01 1.25E+01 1.20E+01 1.20E+01 NA NA No Data 1.92E+03 9.54E+00 Yes No No Yes Yes Yes
[lcopper 34 34 100% 1.20E+01 2.07E+02 9.39E+01 9.39E+01 NA NA 1.00E+01 4.09E+04 3.27E+01 Yes No No Yes Yes Yes
||I ron 15 15 100% 2.45E+04 3.14E+04 2.98E+04 2.98E+04 NA NA 4.00E+04 1.00E+05 2.59E+04 Yes No No Yes Yes Yes
||Lead 34 34 100% 2.08E+01 2.78E+02 1.12E+02 1.12E+02 NA NA 3.50E+01 8.00E+02 6.47E+01 Yes No No Yes Yes Yes
||M anganese 15 15 100% 6.16E+02 1.23E+03 8.81E+02 8.81E+02 NA NA 1.10E+03 1.95E+04 1.20E+03 Yes No No Yes Yes Yes
||M ercury 19 11 58% 9.10E-02 2.30E-01 1.27E-01 1.27E-01 2.50E-02 | 2.50E-02 2.00E-01 3.07E+02 4.41E-01 Yes No No No No No
||M ercury, Methyl 3 1 33% 1.70E-05 1.70E-05 NA 1.70E-05 6.00E-06 | 6.00E-06 No Data 6.16E+01 0.00E+00 Yes No No Yes Yes Yes
Nickel 6 6 100% 1.02E+01 9.65E+01 6.54E+01 6.54E+01 NA NA 1.80E+01 2.04E+04 1.25E+01 Yes No No Yes Yes Yes
Selenium 24 21 88% 8.00E-02 4.60E-01 2.66E-01 2.66E-01 1.50E-01 | 2.50E-01 1.00E-01 5.11E+03 5.44E-01 Yes No No No No No
Silver 24 19 79% 1.70E-01 6.94E+00 1.71E+00 1.71E+00 2.50E-01 | 2.50E-01 4.50E+00 5.11E+03 1.91E-01 Yes No No Yes Yes Yes
Thallium 6 1 17% 1.70E-01 1.70E-01 1.35E-01 1.35E-01 1.00E-01 | 1.00E-01 7.00E-01 6.75E+01 1.51E-01 Yes No No Yes Yes Yes
[V anadium 5 5 100% 5.07E+01 6.62E+01 6.43E+01 6.43E+01 NA NA No Data 1.02E+03 4.91E+01 Yes No No Yes Yes Yes
Zinc 34 34 100% 8.10E+01 8.06E+02 2.25E+02 2.25E+02 NA NA 3.00E+00 1.00E+05 1.22E+02 Yes No No Yes Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = not applicable.

1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix A19. Data Summary and Initial Screening for Human Health Risk Assessment Sediment Samples - Remote from Townsite
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Minimum -
. . Han of Ha!f of Sediment Minimum Exceeds | Reporting | Reporting . .
Chemical Number | Frequency Minimum Maximum 95% Upper Equsure Minimum | Maximum Ecological Human Health | Background 5% Limit Too | Limit Too Maximum Ecological Human
Number of Detected Detected Confidence Point Sample Sample - Risk-Based Concentration . . Concentration Chemical Health
of of of . . . o : : Risk-Based . Frequency | High For High for .
Analyses . . Concentration | Concentration Limit Concentration ~ | Reporting | Reporting . Screening ) Exceeds of Chemical
Interest Detections | Detection Limit Limit Screening Concentration L Sebles o) Human Background? Interest? |of Interest?,
Concentration Detection? | Receptors? | Health? ’ ' ’
ma/kg
Metals
Aluminum 2 2 100% 9.96E+03 1.19E+04 NA 1.19e+04 NA NA No Data 1.00E+05 1.25E+04 Yes No No No No No
[Antimony 6 6 100% 4.80E+00 1.63E+01 1.26E+01 1.26E+01 NA NA 3.00E+00 4.09E+02 6.73E+00 Yes No No Yes Yes Yes
Arsenic I11 2 2 100% 1.44E-03 3.14E-03 NA 3.14E-03 NA NA 4.00E+00 No Data 4.42E-04 Yes No No Yes Yes Yes
Arsenic V 2 2 100% 2.50E+02 3.67E+02 NA 3.67E+02 NA NA 4.00E+00 No Data 9.58E+01 Yes No No Yes Yes Yes
Arsenic, total 6 6 100% 4.21E+01 3.67E+02 2.89E+02 2.89E+02 NA NA 4.00E+00 1.59E+00 1.34E+02 Yes No No Yes Yes Yes
Barium 2 2 100% 9.40E+01 9.84E+01 NA 9.84E+01 NA NA No Data 6.66E+04 8.15E+01 Yes No No Yes Yes Yes
||Bery| lium 2 2 100% 2.10E-01 2.30E-01 NA 2.30E-01 NA NA 1.22E+02 1.94E+03 1.45E-01 Yes No No Yes Yes Yes
||Cadmi um 6 6 100% 2.50E-01 1.91E+00 1.58E+00 1.58E+00 NA NA 3.00E-03 4.51E+02 1.15E+00 Yes No No Yes Yes Yes
||Chromi um, Total 6 6 100% 1.20E+01 4.89E+01 4.08E+01 4.08E+01 NA NA 3.70E+01 4.48E+02 4.77E+01 Yes No No Yes Yes Yes
||Coba|t 2 2 100% 9.56E+00 1.00E+01 NA 1.00E+01 NA NA No Data 1.92E+03 9.54E+00 Yes No No Yes Yes Yes
[lcopper 6 6 100% 1.30E+01 6.75E+01 5.25E+01 5.25E+01 NA NA 1.00E+01 4.09E+04 3.27E+01 Yes No No Yes Yes Yes
||I ron 2 2 100% 2.52E+04 2.55E+04 NA 2.55E+04 NA NA 4.00E+04 1.00E+05 2.59E+04 Yes No No No No No
[lLead 6 6 100% 7.88E+00 8.48E+01 7.62E+01 7.62E+01 NA NA 3.50E+01 8.00E+02 6.47E+01 Yes No No Yes Yes Yes
||M anganese 2 2 100% 1.35E+03 1.51E+03 NA 1.51E+03 NA NA 1.10E+03 1.95E+04 1.20E+03 Yes No No Yes Yes Yes
(IMercury 4 4 100% 2.60E-01 4.60E+00 NA 4.60E+00 NA NA 2.00E-01 3.07E+02 4.41E-01 Yes No No Yes Yes Yes
||M ercury, Methyl 0 0 0% ND ND NA 0.00E+00 NA NA No Data 6.16E+01 0.00E+00 No No No No No No
Nickel 2 2 100% 1.15E+01 1.17E+01 NA 1.17E+01 NA NA 1.80E+01 2.04E+04 1.25E+01 Yes No No No No No
Selenium 6 5 83% 8.00E-02 4.60E-01 3.53E-01 3.53E-01 2.50E-02 | 2.50E-02 1.00E-01 5.11E+03 5.44E-01 Yes No No No No No
Silver 6 4 67% 6.00E-02 5.20E-01 3.70E-01 3.70E-01 2.50E-01 | 2.50E-01 4.50E+00 5.11E+03 1.91E-01 Yes No No Yes Yes Yes
Thallium 2 2 100% 2.48E-01 2.80E-01 NA 2.80E-01 NA NA 7.00E-01 6.75E+01 1.51E-01 Yes No No Yes Yes Yes
[\ anadium 2 2 100% 4.77E+01 4.94E+01 NA 4.94E+01 NA NA No Data 1.02E+03 4.91E+01 Yes No No Yes Yes Yes
Zinc 6 6 100% 6.60E+01 1.85E+02 1.72E+02 1.72E+02 NA NA 3.00E+00 1.00E+05 1.22E+02 Yes No No Yes Yes Yes
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, NA = not applicable, ND = not detected.

1 Upper confidence limit on the mean or maximum (whichever is lower).
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Appendix B1. Preliminary Remediation Goal Screening
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Media: Soil Media: Subsurface soil Media: Sediment Media: Surface Water
Chemical Risk Bal:sed Expgsure Risk Chemical Prdimlinal.ry Expgsure Risk Chemical PreIimlinal.ry Expgsure Risk Chemical Prdimlinallry Expgsure Risk Chemical
of Screening Point ) Ratio of . Remediation Point ) Ratio of . Remediation Point ) Ratio of . Remediation Point ) Ratio of .
Interest Value Concentration R Potential Goal** Concentration X Potential Goal** Concentration R Potential Goal** Concentration R Potential
R Concern? R Concern? R Concern? 2D Concern?
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg pg/lL pg/lL
Aluminum 9.9E+05 0.0E+00 no 9.9E+05 2.67E+01 | 2.7E-05 no 9.9E+05 1.6E+04 1.6E-02 no 3.7E+04 487E+02 | 1.3E-02 no
Antimony 4.1E+02 1.97E+03 | 4.8E+00 YES 4.1E+02 1.06E+01 | 2.6E-02 no 4.1E+02 1.8E+01 4.5E-02 no 1.5E+01 8.58E+00 | 5.7E-01 no
Arsenic 1.6E+00 2.12E+04 | 1.3E+04 YES 1.6E+00 3.90E-01 2.5E-01 no 1.6E+00 3.9E+02 | 2.5E+02 YES 4.5E-02 6.83E+02 | 1.5E+04 YES
Barium 1.9E+05 1.94E+02 | 1.0E-03 no 1.9E+05 8.73E+01 | 4.6E-04 no 1.9E+05 9.0E+01 4.7E-04 no 7.3E+03 6.06E+00 | 8.3E-04 no
Beryllium 1.9E+03 499E-01 | 2.6E-04 no 1.9E+03 6.00E-01 3.1E-04 no 1.9E+03 2.1E-01 1.1E-04 no 7.3E+01 0.0E+00 no
Cadmium 8.1E+02 6.37E+00 | 7.98-03 no 8.1E+02 417E+00 | 5.1E-03 no 8.1E+02 1.5E+00 1.8E-03 no 1.8E+01 4.95E+00 | 2.7E-01 no
Chromium 1.4E+03 3.95E+01 | 2.8E-02 no 1.4E+03 9.21E+00 | 6.6E-03 no 1.4E+03 4.5E+01 3.2E-02 no 1.0E-03 0.0E+00 no
Cobalt 3.0E+02 7.19E+00 | 2.4E-02 no 3.0E+02 1.84E+00 | 6.1E-03 no 3.0E+02 1.1E+01 3.8E-02 no 1.1E+01 7.91E+00 | 7.2E-01 no
Copper 4.1E+04 6.24E+02 | 1.5E-02 no 4.1E+04 9.21E+00 | 2.3E-04 no 4.1E+04 9.1E+01 2.2E-03 no 1.5E+03 2.46E+02 | 1.7E-01 no
Iron 7.2E+05 8.25E+04 | 1.1E-01 no 7.2E+05 6.09E+02 | 8.5E-04 no 7.2E+05 3.0E+04 4.1E-02 no 2.6E+04 1.02E+04 | 3.9E-01 no
Lead 8.0E+02 7.29E+03 | 9.1E+00 YES 8.0E+02 2.45E-02 3.1E-05 no 8.0E+02 1.1E+02 1.4E-01 no NA 4.70E+01 NA YES
Manganese 2.3E+04 6.85E+02 | 3.0E-02 no 2.3E+04 2.45E-02 1.1E-06 no 2.3E+04 9.9E+02 4.3E-02 no 8.8E+02 9.73E+02 | 1.1E+00 YES
Methyl Mercury 1.0E+02 0.0E+00 no 1.0E+02 4.00E-02 4.0E-04 no 1.0E+02 1.7E-05 1.7E-07 no 3.7E+00 0.0E+00 no
Mercury 3.1E+02 3.30E+00 | 1.1E-02 no 3.1E+02 2.45E-02 8.0E-05 no 3.1E+02 9.4E-01 3.1E-03 no 3.1E+02 8.37E-02 2.7E-04 no
Nickel 2.0E+04 212E+01 | 1.1E-03 no 2.0E+04 4.17E-02 2.1E-06 no 2.0E+04 5.2E+01 2.6E-03 no 2.0E+04 0.0E+00 no
Selenium 5.1E+03 212E+00 | 4.2E-04 no 5.1E+03 7.72E-02 1.5E-05 no 5.1E+03 0.0E+00 no 1.8E+02 3.00E-01 1.7E-03 no
Silver 5.1E+03 8.30E+01 | 1.6E-02 no 5.1E+03 3.56E-02 7.0E-06 no 5.1E+03 1.7E+00 3.4E-04 no 1.8E+02 8.65E-01 | 4.8E-03 no
Thallium 6.6E+01 3.82E+00 | 5.8E-02 no 6.6E+01 3.57E-02 5.4E-04 no 6.6E+01 2.0E-01 3.0E-03 no 6.6E+01 3.60E-01 | 5.5E-03 no
Vanadium 5.2E+03 4.05E+01 7.8E-03 no 5.2E+03 0.0E+00 no 5.2E+03 6.1E+01 1.2E-02 no 2.6E+02 0.0E+00 no
Zinc 3.1E+05 7.14E+02 | 2.3E-03 no 3.1E+05 3.57E-02 1.2E-07 no 3.1E+05 2.20E+02 | 7.2E-04 no 1.1E+04 1.05E+03 | 9.5E-02 no
NOTES:
Abbreviations: mg/kg = milligrams per kilogram, mg/L = milligrams per liter, NA = not applicable, pg/L = micrograms per liter.
Shading = Not Applicable for this medium and/or chemical.
Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
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Appendix B2. Summary of Exposure Factors
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Receptor
Child Adult
Exposure Factors Central |Reasonable| Central |Reasonable| Source
Tendency | Maximum | Tendency | Maximum
Exposure | Exposure | Exposure | Exposure
Body Weight (kg) 15 15 70 70 EPA, 1997
"Exposure Frequency (d/yr) - soil 6 12 6 12 Site Specific
"Exposure Fregquency (d/yr) - sediment 6 12 6 12 Site Specific
"Exposure Frequency (d/yr) - surface water 6 12 6 12 Site Specific
"Event time (hours per event) - soil 1 2 Site Specific
"Event Frequency (events per day) 1 1 Site Specific
Exposure Duration (yr) 6 9 24 EPA, 1997
Averaging Time (d) *
carcinogens 25,550 25,550 25,550 25,550 |EPA, 1989
noncarcinogens 2,190 2,190 3,285 8,760 |EPA, 1989
Intake Factors
Ingestion of soil (mg/d) 100 200 50 100 EPA, 1997
Incidental ingestion of sediment (mg/d) 50 100 25 50 EPA, 1997
Incidental surface water ingestion (L/hr) 0.05 0.05 0.05 0.05 EPA, 1997
Exposed skin surface area (cn?) 6,600 7,300 18,000 22,000 |EPA, 2004a
Inhalation rate (m®/d) 8.3 8.3 15.2 15.2 EPA, 1997
Dermal absorption factor
volatile vp> 12000 Pa 0.0005 0.0005 0.0005 0.0005 |EPA, 2004a
volatile vp< 12000 Pa 0.03 0.03 0.03 0.03 EPA, 2004a
inorganics 0.1 0.01 0.01 0.01 EPA, 2004a
Rags Part E GI ABS
Antimony (soil) 0.15 0.15 0.15 0.15 EPA, 2004a
Manganese (water) 0.04 0.04 0.04 0.04 EPA, 2004a
Soil Adherence Factor (mg/cnf-event) 0.01 0.07 0.01 0.07 EPA, 2004a
PEF (mg'/kg) 1.32E+09 | 1.32E+09 | 1.32E+09 | 1.32E+09 |EPA, 2004a

NOTES:

Abbreviations: cnf = sguare centimeters, d = day, d/yr = days per year, kg = kilograms, L/hr = liters per hour, mid = cubic meters per day,
mg/cm2 = milligrams per sguare centimeter, mﬁ/kg = cubic milligrams per kilogram, mg/d = milligrams per day, Pa = Pascal,
PEF = Particulate Emission Factor, vp = vapor pressure, yr = year.

1 Averaging Time = Exposure Duration (yrs) X 365 days per year.

SOURCES:

EPA, 1989. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A). EPA/540/1-89/002.

EPA, 1997. "Exposure Factors Handbook". Volumes| - I11. EPA Office of Research and Development. August
EPA, 2004a. "Risk Assessment Guide for Superfund, Part E, Supplemental Guidance for Dermal Risk Assessment.” July
EPA, 2004b. "Region IV Preliminary Remediation Goals'. 2004 Update. EPA. December
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Appendix B3. Noncar cinogenic Calculation of Dermal Intake

Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Dermal Contact with Soil and Sediment
Dermal Adherence Factors Dermal Absorption Values
hemical Absorption Conversion Central Reasonable Central Reasonable
(]E Ieml Factpor Factor Tendancy Maximum | Tendancy Maximum
S LIE TS Exposure Exposure Exposure Exposure
unitless kg/mg mg/cm’ - event mg/cm’ - event
Antimon Evaulation criteria not sufficiently established
y http://www.nj.gov/dep/srp/regs/rs/bb_ingest_dermal .pdf
Arsenic 0.01 0.000001 1.00E-02 7.00E-02 1.00E-10 7.00E-10
Manganese Not a significant route of exposure
9 http://www.inchem.org/documents/ci cads/cicads/cicad12.htm

Dermal Contact with Surface Water

. Conversion
Chemical Kp Factor t event DA water
of Interest
(kg/mg)
Arsenic 0.002 0.001 2 0.000004
Manganese 0.002 0.001 2 0.000004

NOTE:
Abbreviations: DA = Dermal Absorption, kg/mg = kilograms per miligram, mg/cnf = milligrams per cubic centimeter,

Kp = chemical-specific dermal permeability coefficient from water, cnf/hr = square centimeters’hour

Human Health and Ecological Risk Assessment
Monte Cristo Mining Area
April 2010
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Appendix B4. Carcinogenic Calculation of Dermal Intake

Dermal Contact with Soil and Sediment

Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Dermal Adherence Factors Dermal Absorption Values
Chemical Absorption Conversion Central Reasonable Central Reasonable
: Ieml FactF:)r Factor Tendancy Maximum | Tendancy Maximum
& L= =S Exposure Exposure Exposure Exposure
unitless kg/mg mg/cm’ - event mg/cm’ - event
Arsenic 0.01 0.000001 1.00E-02 7.00E-02 1.00E-10 7.00E-10
Dermal Contact with Surface Water
. Conversion
Chemical Kp Factor t event DA water
of Interest
(kg/mg)
Arsenic 0.002 0.001 2 0.000004
NOTE:

Abbreviations: DA = Dermal Absorption, kg/mg = kilograms per miligram, mg/cnf = milligrams per cubic centimeter,
Kp = chemical-specific dermal permeability coefficient from water, cnf/hr = square centimeters’hour

Cascade Earth Sciences - Spokane, WA
PN: 2723029
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Appendix B5. Intake Calculations

Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Carcinogen Noncar cinogen
Central Reasonable Central Reasonable
Exposure Routes Tendency Maximum Tendency Maximum
(Recreational) Exposure Exposure Exposure Exposure
mg/kg-day
Surface Soil
Ingestion 1.5E-09 1.6E-08 1.2E-08 4.7E-08
Inhalation of particulates 1.29E-12 6.07E-12 1.23E-11 3.84E-11
Dermal 5.43E-01 3.54E+00 4.23E+00 1.03E+01
Sediment
Ingestion 1.5E-09 1.6E-08 1.2E-08 4.7E-08
Dermal 5.43E-01 3.54E+00 4.23E+00 1.03E+01
Surface Water
Ingestion 1.3E-07 6.7E-07 9.8E-07 2.0E-06
Dermal 2.17E-06 1.42E-05 1.69E-05 4.13E-05
NOTE:

Abbreviation: mg/kg-day = milligrams per kilogram per day.

Cascade Earth Sciences - Spokane, WA
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Appendix B6. Critical Toxicity Data For Noncarcinogenic COPCs
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

- 1
Contaminant CAS OC;: r0m|c IRLZ\I ti Confidence Endpoint
Number ! nhaalion in RfD P
mg/kg-day
Antimony 7440-36-0 4.0E-04 NA Low longevity
Arsenic 7440-38-2 3.0E-04 3.0E-05 Medium hyperpigmentation, vascul ar
Manganese 7439-96-5 14E-01 5.0E-05 Medium CNS
NOTES:
Abbreviations: CAS = chemical abstracts scientific (registration), COPCs = chemical of potential concern,
mg/kg-day = milligrams per kilograms per day, RfD = noncancer reference dose.
1 RfD value from EPA RBC Tables
Appendix B7. Critical Toxicity Data For Carcinogenic COPCs
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest
Slope Factor Weight of Evidence Basis of
Contaminant Nl?r’:t?er Oral | Inhalation Classification | nTeXetpiir(:;Iﬁsgl;etrion Slope Factor
mg/kg/day-1 Ingestion/I nhalation g Oral/lnhalation
Arsenic 7440-38-2 1.5E+00 1.5E+01 A skin epi studies
NOTE:

Abbreviations: A = known human carcinogen, CAS = chemical abstracts scientific (registration), COPCs = chemical of potential concern,
mg/kg-day = milligrams per kilograms per day.

Cascade Earth Sciences - Spokane, WA
PN: 2723029
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Appendix B8. Summary of Noncar cinogenic Hazards
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

. Exposure Point : 1 .
Chemflcals . Average Daily Dose Critical Hazard Quotient
Route of Exposure Potgntial Central | Reasonable| Central | Reasonable| Toxicity Central | Reasonable
Concern | Tendency | Maximum [ Tendency | Maximum Dose Tendency | Maximum
Exposure | Exposure | Exposure | Exposure Exposure | Exposure
Soil mg/kg mg/kg-day
Ingestion Antimony | 2.06E+02 | 2.96E+02 1.01E-08 4,04E-08 4,00E-04 5.E-03 3.E-02
Arsenic 1.39E+04 | 1.73E+04 1.01E-08 4,04E-08 3.00E-04 5.E-01 2.E+00
Inhalation of Particul ates Arsenic 1.39E+04 | 1.73E+04 1.23E-11 3.84E-11 3.00E-05 6.E-03 2.E-02
Dermal Arsenic 1.39E+02 | 6.50E+02 4.23E-10 7.23E-09 3.00E-04 2.E-04 2.E-02
Sediments mg/kg mg/kg-day
Ingestion Arsenic 2.66E+02 | 5.08E+02 5.06E-09 2.02E-08 3.00E-04 4.E-03 3.E-02
Dermd Arsenic 2.66E+00 | 1.91E+01 4.23E-10 7.23E-09 3.00E-04 4.E-06 5.E-04
Surface Water mg/L mg/L -day
Ingestion Arsenic 2.84E-01 1.44E+00 9.78E-07 1.96E-06 3.00E-04 9.E-04 9.E-03
Manganese | 1.72E-02 1.07E-01 9.78E-07 1.96E-06 1.40E-01 1.E-07 1.E-06
Dermd Arsenic 2.84E-02 5.42E-02 1.69E-05 4.13E-05 3.00E-04 2.E-03 7.E-03
Total HI ° 0.49 2.46
NOTES:

Abbreviations: HI = Hazard Index, mg/kg = milligrams per kilogram, mg/kg-day = milligrams per kilogram per day, mg/L = milligrams per liter.
Bold = Unacceptable Noncarcinogenic Risk
1 Average Daily Dose = Exposure Point Concentration x Intake (Table B4).
2 Hazard quotient = Average Daily Dose / Oral Reference Dose (RfDo).

3 Hazard Index = sum of all Hazard Quotients.

Cascade Earth Sciences - Spokane, WA
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Appendix B9. Summary of Carcinogenic Risks
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

) Exposure Point . 1
Chen}lcals Concentration Average Daily Dose Oral Inhalation Excess Cancer Risk
Route of Exposure Potgntial Central | Reasonable| Central | Reasonable| Slope Slope Central | Reasonable
Concern | Tendency | Maximum | Tendency | Maximum | Factor Factor | Tendency | Maximum
Exposure | Exposure | Exposure | Exposure Exposure Exposure
Soil mg/kg mg/kg-day
Ingestion Arsenic 1.39E+04 1.73E+04 9.09E-10 4.47E-09 1.5E+00 NA 2.E-05 1E-04
Dermal Arsenic 1.39E+04 1.73E+04 5.43E-11 2.48E-09 1.5E+00 NA 1.E-06 6.E-05
Inhalation of particulates  |Arsenic 1.11E+02 5.20E+02 1.29E-12 6.07E-12 NA 1.5E+01 2.E-09 5.E-08
Sediments mg/kg mg/kg-day
Ingestion Arsenic 2.66E+02 5.59E+02 1.15E-09 2.24E-09 1.5E+00 NA 5.E-07 2.E-06
Dermal Arsenic 2.66E+00 1.91E+01 5.43E-11 2.48E-09 1.5E+00 NA 2.E-10 7.E-08
Surface Water mg/L mg/L -day
Ingestion Arsenic 2.84E-01 1.44E+00 1.26E-07 6.71E-07 1.5E+00 NA 5.E-08 1.E-06
Dermal Arsenic 2.84E-02 5.42E-02 2.17E-06 1.42E-05 1.5E+00 NA 9.E-08 1.E-06
Total Excess Cancer Risk: 2.E-05 2.E-04
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, mg/kg-day = milligrams per kilogram per day, mg/L = milligrams per liter.
Bold = Unacceptable Excess Cancer Risk

1 Excess Cancer Risk = Exposure Point Concentration x Average Daily Dose x Slope Factor (Sfo or Sfi).
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Appendix B10. Preliminary Remediation Goal Screening - Near Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Media: Soil Media: Subsurface soil Media: Sediment Media: Surface Water
Chemical Risk Based Exposure X Chemical Preliminary Exposure X Chemical Preliminary Exposure i Chemical Preliminary Exposure . Chemical
of Screening Point Risk of Remediation Point Risk of Remediation Point Risk of Remediation Point Risk of
Interest Value** |Concentration| RO | porential Goal** Concentration| Ra0 | poiential Goal** Concentration| R0 | poiential Goal** Concentration| R0 | poiential
Q) Concern? Q) Concern? Q) Concern? 4 Concern?
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg Hg/L Hg/L
Aluminum 9.9E+05 0.0E+00 no 9.9E+05 0.0E+00 no 9.9E+05 0.0E+00 no 3.7E+04 0.0E+00 no
Antimony 4.1E+02 3.89E+03 9.5E+00 YES 4.1E+02 3.89E+03 9.5E+00 YES 4.1E+02 1.3E+01 3.1E-02 no 1.5E+01 2.98E+00 2.0E-01 no
Arsenic 1.6E+00 1.96E+04 1.2E+04 YES 1.6E+00 1.96E+04 1.2E+04 YES 1.6E+00 2.9E+02 1.8E+02 YES 4.5E-02 2.12E+01 4.7E+02 YES
Barium 1.9E+05 7.45E+01 | 3.9E-04 no 1.9E+05 7.45E+01 | 3.9E-04 no 1.9E+05 9.8E+01 5.2E-04 no 7.3E+03 5.11E+00 | 7.0E-04 no
Beryllium 1.9E+03 0.0E+00 no 1.9E+03 0.0E+00 no 1.9E+03 2.3E-01 12E-04 no 7.3E+01 0.0E+00 no
Cadmium 8.1E+02 8.83E+00 1.1E-02 no 8.1E+02 8.83E+00 1.1E-02 no 8.1E+02 1.6E+00 2.0E-03 no 1.8E+01 0.0E+00 no
Chromium 1.4E+03 3.59E+01 2.6E-02 no 1.4E+03 3.59E+01 2.6E-02 no 1.4E+03 4.1E+01 2.9E-02 no 1.0E-03 0.0E+00 no
Cobalt 3.0E+02 2.12E+01 7.1E-02 no 3.0E+02 2.12E+01 7.1E-02 no 3.0E+02 1.0E+01 3.3E-02 no 1.1E+01 0.0E+00 no
Copper 4.1E+04 5.51E+02 1.3E-02 no 4.1E+04 5.51E+02 1.3E-02 no 4.1E+04 5.2E+01 1.3E-03 no 1.5E+03 1.53E+00 1.1E-03 no
Iron 7.2E+05 243E+05 | 3.4E-01 no 7.2E+05 243E+05 | 3.4E-01 no 7.2E+05 0.0E+00 no 2.6E+04 6.00E+01 | 2.3E-03 no
Lead 8.0E+02 9.28E+03 1.2E+01 YES 8.0E+02 9.28E+03 1.2E+01 YES 8.0E+02 7.6E+01 9.5E-02 no NA 2.71E-01 NA YES
Manganese 2.3E+04 482E+03 | 2.1E-01 no 2.3E+04 4.82E+03 | 2.1E-01 no 2.3E+04 0.0E+00 no 8.8E+02 433E+02 | 4.9E-01 no
Mercury 3.1E+02 2.03E+00 | 6.6E-03 no 3.1E+02 2.03E+00 | 6.6E-03 no 3.1E+02 4,6E+00 1.5E-02 no 3.1E+02 5.70E-02 | 1.8E-04 no
Nickel 2.0E+04 4.38E+01 2.2E-03 no 2.0E+04 4.38E+01 2.2E-03 no 2.0E+04 0.0E+00 no 2.0E+04 6.34E-01 3.2E-05 no
Selenium 5.1E+03 3.55E+00 6.9E-04 no 5.1E+03 3.55E+00 6.9E-04 no 5.1E+03 0.0E+00 no 1.8E+02 0.0E+00 no
Silver 5.1E+03 1.69E+02 3.3E-02 no 5.1E+03 7.79E+00 1.5E-03 no 5.1E+03 3.7E-01 7.2E-05 no 1.8E+02 5.00E+00 2.8E-02 no
Thallium 6.6E+01 3.97E+00 6.0E-02 no 6.6E+01 3.97E+00 6.0E-02 no 6.6E+01 2.8E-01 4.2E-03 no 6.6E+01 0.0E+00 no
Vanadium 5.2E+03 5.37E+01 1.0E-02 no 5.2E+03 5.37E+01 1.0E-02 no 5.2E+03 4.9E+01 9.5E-03 no 2.6E+02 0.0E+00 no
Zinc 3.1E+05 9.95E+02 3.2E-03 no 3.1E+05 9.95E+02 3.2E-03 no 3.1E+05 1.72E+02 5.6E-04 no 1.1E+04 5.09E+00 4.6E-04 no
NOTES:
Abbreviations: mg/kg = milligrams per kilogram, mg/L = milligrams per liter, NA = not applicable, pg/L = micrograms per liter.
Shading = Not Applicable for this medium and/or chemical.
Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
PN: 2723029 Monte Cristo Mining Area
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Appendix B11. Summary of Exposure Factors- Near Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

Receptor
Child Adult
Exposure Factors Central |Reasonable| Central | Reasonable Source
Tendency | Maximum | Tendency [ Maximum
Exposure | Exposure | Exposure | Exposure

Body Weight (kg) 15 15 70 70 EPA, 1997
Exposure Frequency (d/yr) - soil 6 12 2 30 Site Specific
Exposure Frequency (d/yr) - sediment 6 12 2 30 Site Specific
Exposure Frequency (d/yr) - surface water 6 12 2 30 Site Specific
Event time (hours per event) - soil 1 2 6 8 Site Specific
Event time (bathing) hours per event 0.16 0.25 0.16 0.25
Event Frequency (events/d) 1 1 1 1 Site Specific
Exposure Duration (yr) 6 24 EPA, 1997
Averaging Time (d)

carcinogens 25,550 25,550 25,550 25,550 |EPA, 1989

noncarcinogens 2,190 2,190 3,285 8,760 EPA, 1989
Intake Factors
Ingestion of soil (mg/d) 100 200 50 100 EPA, 1997
Incidental ingestion of sediment (mg/d) 50 100 25 50 EPA, 1997
Ingetion surface water (L/d) 0.9 15 14 23 EPA, 1997
Exposed skin surface area (chZ) - water 6,600 7,300 18,000 22,000 |EPA, 2004a
Exposed skin surface area (chZ) - soil 4,500 5,000 5,200 6,900
Inhalation rate (m*/d) 8.3 8.3 15.2 15.2 EPA, 1997
Dermal absorption factor

volatile vp> 12000 Pa 0.0005 0.0005 0.0005 0.0005 |EPA, 2004a

volatile vp< 12000 Pa 0.03 0.03 0.03 0.03 EPA, 2004a

inorganics 0.1 0.01 0.01 0.01 EPA, 2004a
DAw - Arsenic 0.002 0.002 0.002 0.002
Rags Part E GI ABS
Antimony (soil) 0.15 0.15 0.15 0.15 EPA, 2004a
Manganese (water) 0.04 0.04 0.04 0.04 EPA, 2004a
Soil Adherence Factor (mg/cnz-event) 0.01 0.07 0.01 0.07 EPA, 2004a
PEF (mg*/kg) 1.32E+09 | 1.32E+09 | 1.32E+09 | 1.32E+09 |EPA, 2004a

NOTES:

Abbreviations: cnf = sguare centimeters, d = day, d/yr = days per year, kg = kilograms, L/hr = liters per hour, mid = cubic meters per day,
mg/cn?® = milligrams per square centimeter, mﬁ/kg = cubic milligrams per kilogram, mg/d = milligrams per day, Pa = Pascal,
PEF = Particulate Emission Factor, vp = vapor pressure, yr = year.

SOURCES:

EPA, 1989. Risk Assessment Guidance for Superfund, Volume I, Human Health Evaluation Manual (Part A). EPA/540/1-89/002.

EPA, 1997. "Exposure Factors Handbook". Volumes| - I11. EPA Office of Research and Development. August
EPA, 2004a. "Risk Assessment Guide for Superfund, Part E, Supplemental Guidance for Dermal Risk Assessment.” July
EPA, 2004b. "Region IV Preliminary Remediation Goals'. 2004 Update. EPA. December
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Appendix B12. Noncarcinogenic Calculation of Dermal Intake - Near Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Dermal Contact with Soil and Sediment

Dermal Adherence Factors Dermal Absorption Values
) Absorption Conversion Central Reasonable Central Reasonable
Chemical Factpor Factor Tendancy Maximum | Tendancy Maximum
of I nterest Exposure | Exposure | Exposure | Exposure
unitless kg/mg mg/cm? - event mg/cm? - event
Antimon Evaulation criteria not sufficiently established
y http://www.nj.gov/dep/sr p/r egs/r Sbb_ingest_der mal.pdf
Arsenic 0.01 0.000001 1.00E-02 7.00E-02 1.00E-10 7.00E-10
Manganese Not a significant route of exposure
9 http://www.inchem.org/documents/ci cads/cicads/cicad12.htm
NOTES:

Abbreviations: DA = Dermal Absorption, kg/mg = kilograms per miligram, mg/cnf = milligrams per cubic centimeter,
Kp = chemical-specific dermal permeability coefficient from water, cnf/hr = square centimeters’hour
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Appendix B13. Carcinogenic Calculation of Dermal Intake - Near Townsite Samples

Dermal Contact with Soil and Sediment

Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Dermal Adherence Factors Dermal Absorption Values
) Absorption Conversion Central Reasonable Central Reasonable
Chemical FactF:)r Factor Tendancy Maximum | Tendancy Maximum
of Interest Exposure Exposure Exposure Exposure
unitless kg/mg mg/cm? - event mg/cm? - event
Arsenic 0.01 0.000001 1.00E-02 7.00E-02 1.00E-10 7.00E-10
NOTES:

Abbreviations: DA = Dermal Absorption, kg/mg = kilograms per miligram, mg/cnf = milligrams per cubic centimeter,
Kp = chemical-specific dermal permeability coefficient from water, cnf/hr = square centimeters’hour
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Appendix B14. Intake Calculations- Near Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Carcinogen Noncar cinogen
Central Reasonable Central Reasonable
Exposur e Routes . .
. Tendency Maximum Tendency Maximum
(Recreational)
Exposure Exposure Exposure Exposure
mg/kg-day

Surface Soil

Ingestion 3.3E-09 1.2E-07 9.8E-10 3.9E-08

Inhalation of particulates 2.90E-14 1.55E-12 2.25E-13 451E-12

Dermal 1.58E-09 3.10E-07 4.07E-09 5.67E-07
Sediment

Ingestion 6.3E-11 6.7E-09 4.9E-10 2.0E-08

Derma 1.65E-09 6.21E-08 4.07E-09 5.67E-07
Surface Water

Ingestion 3.1E-05 1.2E-03 1.1E-04 3.3E-03

Dermal 2.14E-08 1.68E-06 9.64E-08 3.33E-07
NOTE:

Abbreviation: mg/kg-day = milligrams per kilogram per day.
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Appendix B15. Critical Toxicity Data for Noncar cinogenic COPCs - Near Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

ChronicRfD *

: CAS : Confidence .
Contaminant Number Oral | Inhalation in RFD Endpoint
mg/kg-day
Antimony 7440-36-0 4.0E-04 NA Low longevity
Arsenic 7440-38-2 3.0E-04 3.0E-05 Medium hyperpigmentation, vascul ar
NOTES:

Abbreviations: CAS = chemical abstracts scientific (registration), COPCs = chemical of potential concern,
mg/kg-day = milligrams per kilograms per day, RfD = noncancer reference dose.
1 RfD value from EPA RBC Tables

Appendix B16. Critical Toxicity Datafor Carcinogenic COPCs - Near Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

CAS Slope Factor Weight of Evidence Tvoe of Cancer Basis of
Contaminant Number Oral | Inhalation Classification In eye?ionllnhalation Slope Factor
mg/kg/day-1 Ingestion/Inhalation g Oral/Inhalation
Arsenic 7440-38-2 1.5E+00 1.5E+01 A skin epi studies
NOTE:

Abbreviations: A = known human carcinogen, CAS = chemical abstracts scientific (registration), COPCs = chemical of potential concern,
mg/kg-day = milligrams per kilograms per day.
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Appendix B17. Summary of Noncar cinogenic Hazards - Near Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Exposure Point

. . 1 . 2
Cher(?flcals Concentration Average Daily Dose Critical Hazard Quotient
Route of Exposure Potential | Central | Reasonable| Central | Reasonable| Toxicity Central | Reasonable
Concern | Tendency | Maximum | Tendency | Maximum Dose Tendency | Maximum
Exposure | Exposure | Exposure | Exposure Exposure | Exposure
Sail mg/kg mg/kg-day
Ingestion Antimony 2.72E+02 4.37E+02 9.78E-10 3.91E-08 4.00E-04 6.6.E-04 4.3.E-02

Arsenic 1.57E+04 2.16E+04 9.78E-10 3.91E-08 3.00E-04 5.1.E-02 2.8.E+00
Inhalation of Particulates Arsenic 1.57E+04 2.16E+04 2.25E-13 4.51E-12 3.00E-05 1.2.E-04 3.2.E-03

Dermal Arsenic 1.57E+02 | 8.08E+02 4.07E-19 3.97E-16 3.00E-04 2.1.E-13 1.1.E-09
Sediments mg/kg mg/kg-day

Ingestion Arsenic 2.67E+02 | 5.35E+02 4.89E-10 1.96E-08 3.00E-04 4.4.E-04 3.5.E-02

Dermal Arsenic 3.34E+02 | 6.68E+02 4.07E-19 3.97E-16 3.00E-04 4.5.E-13 8.8.E-10
Surface Water mg/L mg/L -day

Ingestion Arsenic 9.19E-03 1.33E-02 1.10E-04 3.29E-03 3.00E-04 3.4.E-03 15.E-01

Dermal Arsenic 9.19E-05 1.33E-04 9.64E-08 3.33E-07 3.00E-04 3.0.E-08 1.5.E-07

Total HI 0.1 3.0

NOTES:

Abbreviations: HI = Hazard Index, mg/kg = milligrams per kilogram, mg/kg-day = milligrams per kilogram per day, mg/L = milligrams per liter.
Bold = Unacceptable Noncarcinogenic Risk

1 Average Daily Dose = Exposure Point Concentration x Intake (Table B13).

2 Hazard quotient = Average Daily Dose / Oral Reference Dose (RfDo).

3 Hazard Index = sum of all Hazard Quotients.

Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
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Appendix B18. Summary of Carcinogenic Risks- Near Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

. Exposur e Point . 1
Cherg}lcals Concentration Average Daily Dose Oral Inhalation Excess Cancer Risk
Route of Exposure Potential Central | Reasonable| Central | Reasonable| Slope Slope Central | Reasonable
Concern | Tendency | Maximum | Tendency | Maximum | Factor Factor | Tendency | Maximum
Exposure Exposure Exposure Exposure Exposure Exposure
Soil mg/kg mg/kg-day
Ingestion Arsenic 1.57E+04 2.16E+04 3.30E-09 1.24E-07 1.5E+00 NA 7.8.E-05 4.0.E-03
Dermal Arsenic 1.57E+02 8.08E+02 4.07E-19 2.17E-16 1.5E+00 NA 9.6.E-17 2.6.E-13
Inhalation of particulates Arsenic 1.57E+04 2.16E+04 2.90E-14 1.55E-12 NA 1.5E+01 6.8.E-09 5.0.E-07
Sediments mg/kg mg/kg-day
Ingestion Arsenic 2.67E+02 5.35E+02 6.29E-11 6.71E-09 1.5E+00 NA 2.5.E-08 5.4.E-06
Dermal Arsenic 2.67E+00 2.01E+01 1.65E-19 4.34E-17 1.5E+00 NA 6.6.E-19 1.3.E-15
Surface Water mg/L mg/L -day
Ingestion Arsenic 9.19E-03 1.33E-02 3.12E-05 1.16E-03 1.5E+00 NA 4.3.E-07 2.3.E-05
Dermal Arsenic 9.19E-05 1.33E-04 2.14E-08 1.68E-06 1.5E+00 NA 2.9.E-12 3.4.E-10
Total Excess Cancer Risk:| 7.8.E-05 4.0.E-03
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, mg/kg-day = milligrams per kilogram per day, mg/L = milligrams per liter.
Bold = Unacceptable Excess Cancer Risk

1 Excess Cancer Risk = Exposure Point Concentration x Average Daily Dose x Slope Factor (Sfo or Sfi).
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Appendix B19. Preliminary Remediation Goal Screening - Remote From Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Media: Soil Media: Subsurface soil Media: Sediment Media: Surface Water
Chemical Risk Based Exposure X Chemical Preliminary Exposure X Chemical Preliminary Exposure i Chemical Preliminary Exposure . Chemical
of Screening Point Risk of Remediation Point Risk of Remediation Point Risk of Remediation Point Risk of
Interest Value |Concentration| RaO | poiential Goal** Concentration| Ra0 | poiential Goal** Concentration| R0 | poiential Goal** Concentration| R0 | poiential
Q) Concern? Q) Concern? Q) Concern? Q) Concern?
mg/kg mg/kg mg/kg mg/kg mg/kg mg/kg pg/lL pg/lL
Aluminum 9.9E+05 0.0E+00 no 9.9E+05 0.0E+00 no 9.9E+05 0.0E+00 no 3.7E+04 0.0E+00 no
Antimony 4.1E+02 3.89E+03 9.5E+00 YES 4.1E+02 3.89E+03 9.5E+00 YES 4.1E+02 1.3E+01 3.1E-02 no 1.5E+01 4.90E+00 3.3E-01 no
Arsenic 1.6E+00 1.96E+04 1.2E+04 YES 1.6E+00 1.96E+04 1.2E+04 YES 1.6E+00 2.9E+02 1.8E+02 YES 4.5E-02 2.51E+03 5.6E+04 YES
Barium 1.9E+05 7.45E+01 | 3.9E-04 no 1.9E+05 7.45E+01 | 3.9E-04 no 1.9E+05 9.8E+01 5.2E-04 no 7.3E+03 8.50E+00 | 1.2E-03 no
Beryllium 1.9E+03 0.0E+00 no 1.9E+03 0.0E+00 no 1.9E+03 2.3E-01 1.2E-04 no 7.3E+01 2.00E+00 2.7E-02 no
Cadmium 8.1E+02 8.83E+00 1.1E-02 no 8.1E+02 8.83E+00 1.1E-02 no 8.1E+02 1.6E+00 2.0E-03 no 1.8E+01 7.70E+00 4.3E-01 no
Chromium 1.4E+03 3.59E+01 2.6E-02 no 1.4E+03 3.59E+01 2.6E-02 no 1.4E+03 4.1E+01 2.9E-02 no 1.0E-03 0.0E+00 no
Cobalt 3.0E+02 2.12E+01 7.1E-02 no 3.0E+02 2.12E+01 7.1E-02 no 3.0E+02 1.0E+01 3.3E-02 no 1.1E+01 0.0E+00 no
Copper 4.1E+04 5.51E+02 1.3E-02 no 4.1E+04 5.51E+02 1.3E-02 no 4.1E+04 5.2E+01 1.3E-03 no 1.5E+03 2.14E+02 1.5E-01 no
Iron 7.2E+05 243E+05 | 3.4E-01 no 7.2E+05 243E+05 | 3.4E-01 no 7.2E+05 0.0E+00 no 2.6E+04 229E+04 | 8.8E-01 no
Lead 8.0E+02 9.28E+03 1.2E+01 YES 8.0E+02 9.28E+03 1.2E+01 YES 8.0E+02 7.6E+01 9.5E-02 no NA 5.92E+01 NA YES
Manganese 2.3E+04 4.82E+03 | 2.1E-01 no 2.3E+04 4.82E+03 | 2.1E-01 no 2.3E+04 0.0E+00 no 8.8E+02 5.22E+02 | 5.9E-01 no
Mercury 3.1E+02 2.03E+00 | 6.6E-03 no 3.1E+02 2.03E+00 | 6.6E-03 no 3.1E+02 4,6E+00 1.5E-02 no 3.1E+02 6.09E-01 | 2.0E-03 no
Nickel 2.0E+04 4.38E+01 2.2E-03 no 2.0E+04 4.38E+01 2.2E-03 no 2.0E+04 0.0E+00 no 2.0E+04 5.10E-01 2.6E-05 no
Selenium 5.1E+03 3.55E+00 6.9E-04 no 5.1E+03 3.55E+00 6.9E-04 no 5.1E+03 0.0E+00 no 1.8E+02 3.00E-01 1.7E-03 no
Silver 5.1E+03 1.69E+02 3.3E-02 no 5.1E+03 7.79E+00 1.5E-03 no 5.1E+03 3.7E-01 7.2E-05 no 1.8E+02 3.82E+00 2.1E-02 no
Thallium 6.6E+01 3.97E+00 6.0E-02 no 6.6E+01 3.97E+00 6.0E-02 no 6.6E+01 2.8E-01 4.2E-03 no 6.6E+01 0.0E+00 no
Vanadium 5.2E+03 5.37E+01 1.0E-02 no 5.2E+03 5.37E+01 1.0E-02 no 5.2E+03 4.9E+01 9.5E-03 no 2.6E+02 0.0E+00 no
Zinc 3.1E+05 9.95E+02 3.2E-03 no 3.1E+05 9.95E+02 3.2E-03 no 3.1E+05 1.72E+02 5.6E-04 no 1.1E+04 6.39E+02 5.8E-02 no
NOTES:
Abbreviations: mg/kg = milligrams per kilogram, mg/L = milligrams per liter, NA = not applicable, pg/L = micrograms per liter.
Shading = Not Applicable for this medium and/or chemical.
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Appendix B20. Summary of Exposure Factors - Remote From Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Receptor
Child Adult
Exposure Factors Central Reasonable Central Reasonable Source
Tendency | Maximum | Tendency | Maximum
Exposure | Exposure | Exposure | Exposure

Body Weight (kg) 15 15 70 70 EPA, 1997
Exposure Frequency (d/yr) - sail 12 12 Site Specific
Exposure Frequency (d/yr) - sediment 12 12 Site Specific
Exposure Frequency (d/yr) - surface water 6 12 12 Site Specific
Event time -bathing (hours per event) 0.16 0.25
Event time (hours per event) - soil 2 Site Specific
Event Frequency (events per day) 1 Site Specific
Exposure Duration (yr) 15 EPA, 1997
Averaging Time (d)*

carcinogens 25,550 25,550 25,550 25550 |EPA, 1989

noncarcinogens 2,190 2,190 3,285 8,760 EPA, 1989
Intake Factors
Ingestion of soil (mg/d) 100 200 50 100 EPA, 1997
Incidental ingestion of sediment (mg/d) 50 100 25 50 EPA, 1997
Ingestion of surface water ingestion (L/d) 0.05 0.05 14 23 EPA, 1997
Exposed skin surface area (cnf) - water 6600 7300 18000 22000 EPA, 2004a
Exposed skin surface area (cnf) - soil 4500 5000 5200 6900
Inhalation rate (m®/d) 8 8 15 15 EPA, 1997
Dermal absorption factor

volatile vp> 12000 Pa 0.0005 0.0005 0.0005 0.0005 |EPA, 2004a

volatile vp< 12000 Pa 0.03 0.03 0.03 0.03 EPA, 2004a

inorganics 0.1 0.01 0.01 0.01 EPA, 2004a
DAw -Arsenic 0.002 0.002 0.002 0.002
Rags Part E GI ABS
Antimony (sail) 0.15 0.15 0.15 0.15 EPA, 2004a
Manganese (water) 0.04 0.04 0.04 0.04 EPA, 2004a
Soil Adherence Factor (mg/cmf-event) 0.01 0.07 0.01 0.07 EPA, 2004a
PEF (mg¥/kg) 1.32E+09 1.32E+09 1.32E+09 1.32E+09 |EPA, 2004a

NOTES:

Abbreviations: cnf = square centimeters, d = day, diyr = days per year, kg = kilograms, L/hr = liters per hour, m %d = cubic meters per day,
mg/cn? = milligrams per square centimeter, mg/kg = cubic milligrams per kilogram, mg/d = milligrams per day, Pa = Pascal,
PEF = Particulate Emission Factor, vp = vapor pressure, yr = year.
1 Averaging Time = Exposure Duration (yrs) X 365 days per year.

SOURCES:

EPA, 1989. Risk Assessment Guidance for Superfund, Volume |, Human Health Evaluation Manual (Part A). EPA/540/1-89/002.

EPA, 1997. "Exposure Factors Handbook". Volumesl| - 1. EPA Office of Research and Development. August
EPA, 2004a. "Risk Assessment Guide for Superfund, Part E, Supplemental Guidance for Dermal Risk Assessment." July
EPA, 2004b. "Region IV Preliminary Remediation Goals'. 2004 Update. EPA. December
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Appendix B21. Noncarcinogenic Calculation of Dermal Intake - Remote From Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Dermal Contact with Soil and Sediment

Dermal Adherence Factors Dermal Absorption Values
) Absorption Conversion Central Reasonable Central Reasonable
Chemical Factpor Factor Tendancy Maximum | Tendancy Maximum
piflteqes: Exposure Exposure Exposure Exposure
unitless kg/mg mg/cm’ - event mg/cm’ - event
Antimon Evaulation criteria not sufficiently established
'mony http://www.nj.gov/dep/srp/regs/rs/bb_ingest_dermal.pdf
Arsenic 0.01 0.000001 1.00E-02 7.00E-02 1.00E-10 7.00E-10
Manganese Not a significant route of exposure
9 http://www.inchem.org/documents/ci cads/cicads/cicad12.htm

Dermal Contact with Surface Water

Kp Conversion
Chemical of Interest 2h Factor t event DA water
(cm®/hr) (kg/mg)
Arsenic 0.002 0.001 2 0.000004
NOTES:

Abbreviations: DA = Dermal Absorption, kg/mg = kilograms per miligram, mg/cnf = milligrams per cubic centimeter,
Kp = chemical-specific dermal permeability coefficient from water, cnf/hr = square centimeters’hour
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Appendix B22. Carcinogenic Calculation of Dermal Intake - Remote From Townsite Samples

Dermal Contact with Soil and Sediment

Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Dermal Adherence Factors Dermal Absorption Values
) Absorption Conversion Central Reasonable Central Reasonable
Chemical Factpor Factor Tendancy Maximum | Tendancy Maximum
of I nterest Exposure Exposure Exposure Exposure
unitless kg/mg mg/cm’ - event mg/cm’ - event
Arsenic 0.01 0.000001 1.00E-02 7.00E-02 1.00E-10 7.00E-10
Dermal Contact with Surface Water
. Conversion
Sl Kp Factor t event DA water
of Interest
(kg/mg)
Arsenic 0.002 0.001 2 0.000004
NOTES:.

Abbreviations: DA = Dermal Absorption, kg/mg = kilograms per miligram, mg/cnf = milligrams per cubic centimeter,
Kp = chemical-specific dermal permeability coefficient from water, cnf/hr = square centimeters’hour
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Appendix B23. Intake Calculations - Remote From Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Carcinogen Noncar cinogen
Central Reasonable Central Reasonable
Exposur e Routes . .
. Tendency Maximum Tendency Maximum
(Recreational)
Exposure Exposure Exposure Exposure
mg/kg-day

Surface Soil

Ingestion 2.1E-11 8.4E-10 1.6E-10 2.4E-09

Inhalation of particulates 4.83E-15 9.66E-14 3.76E-14 2.82E-13

Dermal 7.55E-13 1.29E-10 5.87E-12 3.77E-10
Sediment

Ingestion 1.0E-11 4.2E-10 8.2E-11 1.2E-09

Derma 1.21E-13 1.61E-11 9.39E-13 4.71E-11
Surface Water

Ingestion 1.4E-05 2.3E-04 1.1E-04 6.8E-04

Dermal 4.83E-09 9.23E-08 3.76E-08 2.69E-07
NOTE:

Abbreviation: mg/kg-day = milligrams per kilogram per day.
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Appendix B24. Critical Toxicity Data for Noncarcinogenic COPCs - Remote From Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

: 1
Contaminant CAS Ocar\:romflRLZ\I ti Confidence Endpoint
Number [ nharation in RfD P
mg/kg-day
Antimony 7440-36-0 4.0E-04 Low longevity
Arsenic 7440-38-2 3.0E-04 3.0E-05 Medium hyperpigmentation, vascul ar
NOTES:

Abbreviations: CAS = chemical abstracts scientific (registration), COPCs = chemical of potential concern,
mg/kg-day = milligrams per kilograms per day, RfD = noncancer reference dose.
1 RfD value from EPA RBC Tables

Appendix B25. Critical Toxicity Data for Carcinogenic COPCs - Remote From Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

CAS Slope Factor Weight of Evidence Tvoe of Cancer Basis of
Contaminant Number Oral | Inhalation Classification In eye?ionllnhalation Slope Factor
mg/kg/day-1 Ingestion/Inhalation g Oral/Inhalation
Arsenic 7440-38-2 1.5E+00 1.5E+01 A skin epi studies
NOTE:

Abbreviations: A = known human carcinogen, CAS = chemical abstracts scientific (registration), COPCs = chemical of potential concern,
mg/kg-day = milligrams per kilograms per day

Human Health and Ecologica Risk Assessment
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Appendix B26. Summary of Noncar cinogenic Hazards - Remote From Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

Exposure Point

. R 1 . 2
Cher(?flcals Concentration Average Daily Dose Critical Hazard Quotient
Route of Exposure Potential Central | Reasonable| Central | Reasonable| Toxicity Central | Reasonable
Concern | Tendency | Maximum | Tendency | Maximum Dose Tendency | Maximum
Exposure Exposure | Exposure Exposure Exposure Exposure
Sail mg/kg mg/kg-day
Inaestion Antimony | 1.08E+02 | 5.83E+02 1.63E-10 2.45E-09 4.00E-04 4.4.E-05 3.6.E-03
g Arsenic 1.15E+04 | 1.58E+04 1.63E-10 2.45E-09 3.00E-04 6.2.E-03 13.E-01
Inhalation of Particulates Arsenic 1.15E+04 | 1.58E+04 3.76E-14 2.82E-13 3.00E-05 1.4.E-05 15E-04
Derma Arsenic 1.15E+02 | 5.93E+02 5.87E-12 3.77E-10 3.00E-04 2.2.E-06 7.4.E-04
Sediments mg/kg mg/kg-day
Ingestion Arsenic 2.66E+02 | 5.08E+02 8.15E-11 1.22E-09 3.00E-04 7.2.E-05 2.1.E-03
Dermal Arsenic 2.66E+00 | 1.91E+01 9.39E-13 4.71E-11 3.00E-04 8.3.E-09 3.0.E-06
Surface Water mg/L mg/L -day
Ingestion Arsenic 5.44E-01 2.06E+00 1.10E-04 6.75E-04 3.00E-04 2.0.E-01 4.6.E+00
Dermal Arsenic 5.44E-03 2.06E-02 3.76E-08 2.69E-07 3.00E-04 6.8.E-07 1.8.E-05
Total HI ° 0.2 4.8
NOTES:

Abbreviations: HI = Hazard Index, mg/kg = milligrams per kilogram, mg/kg-day = milligrams per kilogram per day, mg/L = milligrams per liter.
1 Average Daily Dose = Exposure Point Concentration x Intake (Table B22).

2 Hazard quotient = Average Daily Dose / Oral Reference Dose (RfDo).

3 Hazard Index = sum of all Hazard Quotients.
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Appendix B27. Summary of Carcinogenic Risks - Remote From Townsite Samples
Monte Cristo Mining Area, Mt. Baker-Snoqualmie National Forest

. Exposur e Point . 1
Cherg}lcals Concentration Average Daily Dose Oral Inhalation Excess Cancer Risk
Route of Exposure Potential Central | Reasonable| Central | Reasonable| Slope Slope Central | Reasonable
Concern | Tendency | Maximum | Tendency | Maximum | Factor Factor | Tendency | Maximum
Exposure Exposure Exposure Exposure Exposure Exposure
Soil mg/kg mg/kg-day
Ingestion Arsenic 1.15E+04 1.58E+04 9.09E-10 4.47E-09 1.5E+00 NA 1.6.E-05 1.1.E-04
Dermal Arsenic 1.15E+02 5.93E+02 5.43E-11 2.48E-09 1.5E+00 NA 9.4.E-09 2.2.E-06
Inhalation of particulates Arsenic 1.15E+04 1.58E+04 1.29E-12 6.07E-12 NA 1.5E+01 2.2.E-07 1.4.E-06
Sediments mg/kg mg/kg-day
Ingestion Arsenic 2.66E+02 5.08E+02 1.15E-09 2.24E-09 1.5E+00 NA 4.6.E-07 1.7.E-06
Dermal Arsenic 2.66E+00 1.91E+01 5.43E-11 2.48E-09 1.5E+00 NA 2.2.E-10 7.1.E-08
Surface Water mg/L mg/L -day
Ingestion Arsenic 5.44E-01 2.06E+00 1.41E-05 2.31E-04 1.5E+00 1.2.E-05 7.1.E-04
Dermal Arsenic 5.44E-03 2.06E-02 4.83E-09 9.23E-08 1.5E+00 3.9.E-11 2.8.E-09
Total Excess Cancer Risk:| 2.8.E-05 8.3.E-04
NOTES:

Abbreviations: mg/kg = milligrams per kilogram, mg/kg-day = milligrams per kilogram per day, mg/L = milligrams per liter.

Bold = Unacceptable Excess Cancer Risk, NA = Not Applicable
1 Excess Cancer Risk = Exposure Point Concentration x Average Daily Dose x Slope Factor (Sfo or Sfi).

Cascade Earth Sciences - Spokane, WA
PN: 2723029
Doc: Appendix B (B19-B27) Remote.xls (B27 Cancer Calcs)
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Terrestrial Ecological Evaluation



Voluntary Cleanup Program
Washington State Department of Ecology — Toxics Cleanup Program
TERRESTRIAL ECOLOGICAL EVALUATION EXCLUSION
Some contaminated sites are excluded from conducting a Terrestrial Ecologica Evaluation (TEE). If your
site meetsthe criteriafor exclusion as described in WAC 173-340-7491, please complete thisform.

Please note that exclusion from the TEE does not exclude the site for consideration of effects on aquatic or
sediment ecological receptors.

SITE NAME: Monte-Cristo Mining Site

SITE ADDRESS: Mt. Baker-Snoqualmie National Forest near Verlot, Washington

EVALUATOR’S NAME: RONE BREWER, SOUND ECOLOGICAL ENDEAVORS

REASONS FOR EXCLUSION:
A diteisdigiblefor exclusion if it meets any of the following criteria
1. POINT OF COMPLIANCE WAC 173-340-7491(1)(A)

® No contamination present at site.
1]
® All contamination is below 15 feet prior to remedia activities.
2]
® All contamination is below six feet and an institutiona control has been
implemented, as required by WAC 173-340-440
3]
® All contamination is below a site-specific point of compliance established
in compliance with WAC 173-340-7490(4)(b) with an ingtitutional control
implemented as required by WAC 173-340-440.
4[]
Please provide documentation that describes the rational for setting a site-specific
point of compliance.

2. BARRIERS TO EXPOSURE WAC 173-340-7491(1)(B)

® All contaminated soil isor will be covered by physical barriers that prevent
exposure to plants and wildlife and an ingtitutional control has been implemented,
asrequired by WAC 173-340-440.
5[]
An exclusion based on future land use must have a completion date for future
devel opment that is acceptable to Ecology.

Ecy# 090-300



3. UNDEVELOPED LAND WAC 173-340-7491 (1)(c)

® Thereislessthan one-quarter acre of contiguous undeveloped land on or within
500 feet of any area of the site and any of the following chemicalsis present:
chlorinated dioxins or furans, PCB mixtures, DDT, DDE, DDD, adrin, chlordane,
dieldrin, endosulfan, endrin, heptachlor, heptachlor epoxide, benzene hexachloride,
toxaphge, hexachlorobenzene, pentachlorophenol, or pentachlorobenzene.

6-

® For sitesnot containing any of the chemicas mentioned above, there isless than
one-and-a-half acres of contiguous undeveloped land on or within 500 feet
of any areaof the site.

7L

“Undeveloped land” island that is not covered by building, roads, paved areas, or other barriers that
would prevent wildlife from feeding on plants, earthworms, insects, or other food in or on the soil.

“Contiguous’ undeveloped land is an area of undevel oped land that is not divided into smaller areas of
highways, extensive paving, or smilar structures that are likely to reduce the potential use of the overall
areaby wildlife.

4. BACKGROUND CONCENTRATIONS WAC 173-340-7491 (1) (D)

® Concentrations of hazardous substances in soil do not exceed background
levels as described in WAC 173-340-7009.

8L

EXPLANATION OF EXCLUSION (IF REQUIRED):

EXCLUSION NOT POSSIBLE. SIMPLIFIED TERRESTRIAL ECOLOGICAL EVALUATION NOT ALLOWED.

CONDITIONSWARRANT SITE-SPECIFIC ECOLOGICAL ASSESSMENT

If your site does not meet the TEE exclusions, you may have to conduct a simplified TEE in accordance with
WAC 173-

340-7492 or asite-specific TEE in accordance with WAC 173-340-7493. Please contact regional V CP staff
with

guestions about conducting asimplified or site-specific TEE.

Ecology isan equa opportunity employer. For aternative format, please contact the Toxic Cleanup Program at (360) 407-7170 or 711
or 1-800-833-6388 (TTY).
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Rare, Threatened, and Endangered Species



Commissioner of Public Lands

N7 N
Q’ WASHINGTON STATE DEPARTMENT OF MAY | Zﬂﬂ?‘l DOUG SUTHERLAND
L_A Natural Resources
g

May 24, 2005

Ryan Tobias

Cascade Earth Sciences
7150 Supra Drive SW
Albany OR 97321

SUBJECT: Monte Cristo Mine — Abandoned Mine Lands Site Inspection
(T29N R11E S21.22)

We've searched the Natural Heritage Information System for information on rare plants and high
quality native wetland and terrestrial ecosystems in the vicinity of your project. A summary of
this information is enclosed. In your planning, please consider protection of these significant
natural features. Please contact us for consultation on projects that may have an effect on these
rare species or high quality ecosystems.

The information provided by the Washington Natural Heritage Program is based solely on
existing information in the database. There may be significant natural features in your study area
of which we are not aware. These data are being provided to you for informational and planning
purposes only - the Natural Heritage Program has no regulatory authority. This information is for
your use only for environmental assessment and is not to be redistributed. Others interested in
this information should be directed to contact the Natural Heritage Program.

The Washington Natural Heritage Program is responsible for information on the state’s rare
plants as well as high quality ecosystems. For information on animal species of concemn, please
contact Priority Habitats and Species, Washington Department of Fish and Wildlife, 600 Capitol
Way N, Olympia WA 98501-1091, or by phone (360) 902-2543.

Please visit our internet website at http://www.dnr.wa.gov/nhp for more information. Lists of rare
plants and their status, rare plant fact sheets, as well as rare plant survey guidelines are available
for download from the site. Please call me at (360) 902-1667 if you have any questions.

Sincerely,

QSMJ«@ &3@({4}, Waa%.

Sandy Swope Moody, Environmental Review Coordinator
Washington Natural Heritage Program

Enclosures
Asset Management & Protection Division, PO Box 47014, Olympia WA 98504-7014
FAX 360-902-1789

1111 WASHINGTON ST SE I PO BOX 47000 1 OLYMPIA, WA 98504-7000
TEL: (360) 902-1000 1 FAX: (360) 902-1775 U TTY: (360) 902-1125
Equal Opportunity/Affirmative Action Employer RECYCLED PAPER !:7?



WASHINGTON NATURAL HERITAGE INFORMATION SYSTEM
ENDANGERED, THREATENED AND SENSITIVE PLANT SPECIES &
HIGH QUALITY WETLAND ECOSYSTEMS AND HIGH QUALITY TERRESTRIAL ECOSYSTEMS
IN THE VICINITY OF MONTE CRISTO MINE, SNOHOMISH COUNTY WA
REQUESTED BY CASCADE EARTH SCIENCES

Data Current as of May 2005
Page 1 of 1

TOWNSHIP, RANGE STATE FEDERAL
AND SECTICN ELEMENT NAME STATUS STATUS
T29N R11E S28 N2 Platanthera chorisiana T

S33 NE (Choris' bog-orchid)



WASHINGTON NATURAL HERITAGE INFORMATION SYSTEM
Rare Plant Species

FEDERAL STATUS DEFINITIONS- (Note: Federally listed plant species are subject to the US Endangered Species
Act.)

LE = Listed Endangered: Any taxon that is in danger of extinction throughout all or a significant portion of its range and
that has been formally listed as such in the Federal Register under the Federal Endangered Species Act.

LT = Listed Threatened: Any taxon that is likely to become endangered within the foreseeable future throughout all or a
significant portion of its range and that has been formally listed as such in the Federal Register under the Federal
Endangered Species Act.

PE = Proposed Endangered: Any taxon that is in danger of extinction throughout all or a significant portion of its range
and that has been proposed for listing as such in the Federal Register under the Federal Endangered Species Act.

PT = Proposed Threatened: Any taxon thatis likely to become endangered within the foreseeable future throughout all or
a significant portion of its range and that has been proposed for listing as such in the Federal Register under the Federal
Endangered Species Act.

C = Candidate species: Taxa for which current information indicates the probable appropriateness of listing as
Endangered or Threatened and that has been published in the Federal Register as a candidate for listing under the Federal
Endangered Species Act.

SC = Species of Concern: Species whose conservation standing is of concern but for which status information is still
needed. Species of concern lists are not published in the Federal Register.

STATE STATUS DEFINITIONS- (Note: The state ESA does not include provisions to list or protect rare plant
species — the state rare plant list is advisory only.

E = Endangered: Any taxon in danger of becoming extinct or extirpated from Washington within the foreseeable future if
factors contributing to its decline continue. Populations of these taxa are at critically low levels or their habitats have been
degraded or depleted to a significant degree.

T = Threatened: Any taxon likely to become Endangered in Washington within the foreseeable future if factors contributing
to its population decline or habitat degradation or loss continue.

S = Sensitive: Any taxon that is vulnerable or declining and could become Endangered or Threatened in the state without
active management or removal of threats.

X = Possibly Extinct or Extirpated from Washington: Based on recent field searches, a number of plant taxa are
considered to be possibly extinct or extirpated from Washington. Taxa in this group are all high priorities for field
investigations. If found, they will be assigned one of the above status categories.

R = Review: Taxa of potential concern, but for which no status has yet been assigned.
Group 1 = Taxa in need of additional field work before a status can be assigned.
Group 2 = Taxa with unresolved taxonomic questions.

W = Watch: Taxa more abundant and/or less threatened in Washington than previously assumed.

Non-Vascular Plant:

P = Priority: At this time, there is insufficient information to assign a statewide status to most of the non-vascular taxa. For
now, the lichen and macrofungi lists have been divided into two priority groups based on criteria of occurrence pattern,
vulnerability, threats, degree of protection, and taxonomy.















Appendix E.

Ecological Risk-Based Screening Tables



Appendix E1. Ecological Risk-Based Screening for Surface Soil

Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

_ Risk-Based Screening Value Risk Ratio for
Chemical Maximum Soil | Exposure Point Half of Max'mym .
. .5 | Sample Reporting . . Potential
of Concentration | Concentration Aot Plants [ Invertebrates Birds Mammals Plants Invertebrates Birds Mammals . 4
1 Limit 3 3 3 .3 Bioaccumulator ?
I nterest (Rij) (Rij) (Rij) (Rij)
mg/kg
Metals
Aluminum 2.58E+04 1.05E+04 NA 5.00E+01 6.00E+02 4 50E+02 1.07E+02 2.09E+02 1.7E+01 2.3E+01 9.8E+01 No
Antimony 1.07E+04 2.41E+03 4.00E+01 5.00E+00 7.80E+01 No Data 1.50E+01 4.83E+02 3.1E+01 OE+00 1.61E+02 No
Arseniclll 4.37E+02 2.76E+02 NA 1.00E+01 6.00E+01 7.00E+00 7.00E+00 2.8E+01 5E+00 3.9E+01 3.9E+01 Yes
ArsenicV 8.54E+04 5.04E+04 NA 1.00E+01 6.00E+01 1.32E+02 1.32E+02 5.042E+03 8.40E+02 3.82E+02 3.82E+02 Yes
Arsenic, Total 0.21E+04 2.35E+04 NA 1.80E+01 6.00E+01 7.00E+00 7.00E+00 1.306E+03 3.92E+02 3.358E+03 3.358E+03 Yes
Barium 1.17E+03 1.55E+02 NA 5.00E+02 3.30E+02 1.02E+02 1.02E+02 3E-01 5E-01 2E+00 2E+00 No
Beryllium 2.93E+00 4.36E-01 1.00E+00 1.00E+01 4.00E+01 No Data 8.30E+01 4E-02 1E-02 OE+00 5E-03 No
Cadmium 1.14E+02 1.08E+01 5.00E+00 3.20E+01 1.40E+02 1.40E+01 1.40E+01 3E-01 8E-02 8E-01 8E-01 Yes
Chromium, Total 2.17E+02 3.98E+01 2.50E+00 4.20E+01 4.20E+01 6.70E+01 6.70E+01 9E-01 9E-01 6E-01 6E-01 No
Cobalt 2.81E+01 7.03E+00 3.00E+00 1.30E+01 1.00E+03 No Data 1.50E+02 5E-01 7E-03 OE+00 5E-02 No
Copper 4.24E+03 7.14E+02 NA 7.00E+01 8.00E+01 2.17E+02 2.17E+02 1.0E+01 9E+00 3E+00 3E+00 No
Iron 2.72E+05 7.81E+04 NA 1.00E+01 2.00E+02 No Data No Data 7.810E+03 3.90E+02 OE+00 OE+00 No
Lead 8.92E+04 7.93E+03 NA 1.20E+02 1.70E+03 1.18E+02 1.18E+02 6.6E+01 5E+00 6.7E+01 6.7E+01 Yes
||M anganese 7.21E+03 8.18E+02 NA 2.20E+02 4.50E+02 1.50E+03 1.50E+03 4E+00 2E+00 5E-01 5E-01 No
||M ercury 3.63E+01 3.61E+00 NA 3.00E-01 1.00E-01 5.50E+00 5.50E+00 1.2E+01 3.6E+01 7E-01 7E-01 Yes
[Mercury, Methyl 4.00E-02 4.00E-02 NA 2.00E-04 No Data 400E-01 | 4.00E-01 2.00E+02 OE+00 1E-01 1E-01 No
Nickel 8.27E+01 2.11E+01 5.00E+01 3.80E+01 2.80E+02 9.80E+02 9.80E+02 6E-01 8E-02 2E-02 2E-02 No
Selenium 1.74E+01 2.23E+00 5.00E+00 5.20E-01 4.10E+00 3.00E-01 3.00E-01 4E+00 5E-01 7E+00 7E+00 Yes
Silver 4.15E+02 8.81E+01 1.50E+00 5.60E+02 5.00E+01 No Data No Data 2E-01 2E+00 OE+00 OE+00 No
Thallium 1.58E+01 5.20E+00 5.00E+00 1.00E+00 1.00E+00 No Data 1.00E+00 5E+00 5E+00 OE+Q00 5E+00 No
Vanadium 1.04E+02 3.52E+01 2.50E+00 2.00E+00 No Data 4.70E+01 2.50E+01 1.8E+01 OE+00 7E-01 1E+00 No
Zinc 1.85E+04 1.32E+03 NA 1.60E+02 1.20E+02 3.60E+02 3.60E+02 8E+00 1.1E+01 4E+00 4E+00 No
NOTES:

Abbreviations: Bold = indicates chemcials of potential concern that may require further assessment at the site, mg/kg = milligrams per kilogram, NA = not applicable, NC = not calculated, Unknown = chemical was detected but no screening criterial are available.

1 Chemicals remaining following the frequency of detection, essential nutrient, and background concentrations screening procedures.
2 Upper confidence limit on the mean or maximum (whichever is lower)
3 Therisk ratio is the exposure point concentration divided by the Screening Level Values (SLV).
4 Aslisted in the Draft Sediment Evaluation Framework (USACE et al., 2005).

5 The chemical of interest is considered a chemical of potential ecological concern if:

a) Therisk ratio (Rij) is greater than 5 (non-protected) or 1 (protected).
b) The chemical of interest is a bioaccumulator.

¢) No SLV or bioaccumulation vaule is available.
d) Not Calculated = Risk was not calculated for analytes with no screening criteria or bioaccumulation data.

Cascade Earth Sciences - Spokane, WA
PN: 2723029
Doc: Appendix E (E1-E4).xIsx (E1 SurfSoil COPECs)
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Appendix E1. Ecological Risk-Based Screening for Surface Soil (continued)
Monte Cristo Mining Area, Mt. Baker-Snogualmie National Forest

Risked Posed to Non-Protected Risks Posed to Protected Risks Posed to Non-Protected
Chemical Risks Posed to Risks Posed to Risks Posed to Risks Posed to
of Protected Plants| Plants Protected Invertebrates Protected Birds Birds Protected Mammals Plants | Invertebrates Birds Mammals Plants | Invertebrates Birds Mammals
Interest * Rij>1)° | (Rij>5)°| Invertebrates (Rij>5) ° (Rij>1)® (Rij>5) ° MEDTE S (Rij>5) °
(Rij>1)° : (Rij>1)° Due to Elevated Reporting Limit Due to Elevated Reporting Limit

Metals

Aluminum Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No
Antimony Yes Yes Yes Yes NC NC Yes Yes Yes No No Yes Yes No No Yes
Arsenic Il Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No
ArsenicV Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No
Arsenic, Total Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No
Barium No No No No Yes Yes Yes Yes No No No No No No No No
Beryllium No No No No NC NC No No No No No No No No No No
Cadmium No No No No Yes Yes Yes Yes No No No No No No No No
Chromium, Total No No No No No No No No No No No No No No No No
Cobalt No No No No NC NC No No No No No No No No No No
Copper Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No
Iron Yes Yes Yes Yes NC NC NC NC No No No No No No No No
Lead Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No
[Manganese Yes Yes Yes Yes No No No No No No No No No No No No
[Mercury Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No
[Mercury, Methyl Yes Yes NC NC No No No No No No No No No No No No
Nickel No No No No No No No No Yes No No No No No No No
Selenium Yes Yes No No Yes Yes Yes Yes Yes Yes Yes Yes Yes No Yes Yes
Silver No No Yes Yes NC NC NC NC No No No No No No No No
Thallium Yes Yes Yes Yes NC NC Yes Yes Yes Yes No Yes Yes Yes No Yes
Vanadium Yes Yes NC NC No No No No Yes No No No No No No No
Zinc Yes Yes Yes Yes Yes Yes Yes Yes No No No No No No No No
NOTES:

Abbreviations: Bold = indicates chemcials of potential concern that may require further assessment at the site, mg/kg = milligrams per kilogram, NA = not applicable, NC = not calculated, Unknown = chemical was detected but no screening criterial are available.
1 Chemicals remaining following the frequency of detection, essential nutrient, and background concentrations screening procedures.
2 Upper confidence limit on the mean or maximum (whichever is lower)
3 Therisk ratio is the exposure point concentration divided by the Screening Level Values (SLV).
4 Aslisted in the Draft Sediment Evaluation Framework (USACE et al., 2005).
5 The chemical of interest is considered a chemical of potential ecological concern if:
a) Therisk ratio (Rij) is greater than 5 (non-protected) or 1 (protected).
b) The chemical of interest is a bioaccumulator.
¢) No SLV or bioaccumulation vaule is available.
d) Not Calculated = Risk was not calculated for analytes with no screening criteria or bioaccumulation data.

Cascade Earth Sciences - Spokane, WA Human Health and Ecological Risk Assessment
PN: 2723029 Page2 of 3 Monte Cristo Mining Area
Doc: Appendix E (E1-E4).xIsx (E1 SurfSoil COPECs) April 2010



Appendix E1. Ecological Risk-Based Screening for Surface Soil (continued)
Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

. [T Con.trlbutlon to Inordinate Contribution to Risks Posed Risks Posed
Chemical Overall Risk for .
of Protected Species SIS to . to .
Interest * (Ry/R; > UN;) (Rij/R; > 5/N;)) Protected Species Non-Protected Species

Plants | Invertebrates | Birds | Mammals [ Plants | Invertebrates | Birds | Mammals Plants | Invertebrates | Birds | Mammals Plants | Invertebrates | Birds | Mammals
Metals
Aluminum No No No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes
Antimony No No Unkown No No No Unkown No Yes Yes No Yes Yes Yes Unknown Yes
Arseniclll No No No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes
ArsenicV Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Arsenic, Total Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
Barium No No No No No No No No No No Yes Yes No No Yes Yes
Beryllium No No Unkown No No No Unkown No No No No No No No Unknown No
Cadmium No No No No No No No No No No Yes Yes No No Yes Yes
Chromium, Tota No No No No No No No No No No No No No No No No
Cobalt No No Unkown No No No Unkown No No No No No No No Unknown No
Copper No No No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes
Iron Yes Yes Unkown Unkown Yes Yes Unkown Unkown Yes Yes No No Yes Yes Unknown| Unknown
Lead No No No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes
M anganese No No No No No No No No Yes Yes No No Yes Yes No No
Mercury No No No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes
Mercury, Methyl No Unkown No No No Unkown No No Yes Unknown No No Yes Unknown No No
Nickel No No No No No No No No Yes No No No No No No No
Selenium No No No No No No No No Yes Yes Yes Yes Yes No Yes Yes
Silver No No Unkown Unkown No No Unkown Unkown No Yes No No No Yes Unknown| Unknown
Thallium No No Unkown No No No Unkown No Yes Yes No Yes Yes Yes Unknown Yes
Vanadium No Unkown No No No Unkown No No Yes Unknown No No Yes Unknown No No
Zinc No No No No No No No No Yes Yes Yes Yes Yes Yes Yes Yes
NOTES:

Abbreviations: Bold = indicates chemcials of potential concern that may require further assessment at the site, mg/kg = milligrams per kilogram, NA = not applicable, NC = not calculated, Unknown = chemical was detected but no screening criterial are available.
1 Chemicals remaining following the frequency of detection, essential nutrient, and background concentrations screening procedures.

2 Upper confidence limit on the mean or maximum (whichever is lower)

3 Therisk ratio is the exposure point concentration divided by the Screening Level Values (SLV).
4 Aslisted in the Draft Sediment Evaluation Framework (USACE et al., 2005).

5 The chemical of interest is considered a chemical of potential ecological concern if:
a) Therisk ratio (Rij) is greater than 5 (non-protected) or 1 (protected).

b) The chemical of interest is a bioaccumulator.
¢) No SLV or bioaccumulation vaule is available.

d) Not Calculated = Risk was not calculated for analytes with no screening criteria or bioaccumulation data.

Cascade Earth Sciences - Spokane, WA
PN: 2723029
Doc: Appendix E (E1-E4).xIsx (E1 SurfSoil COPECs)
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Appendix E2. Ecological Risk-Based Screening for Surface Water
Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

Human Health and Ecological Risk Assessment

Freshwater Risk-Based Screening Value Risk Ratio Risks Posed
. - Half of Maximum
Crllir:zrci of Exposure P_OI ntz Sample Reporting Aquatic , Aquatic . _ s | Aquatic Protected Non- Protected Non-
Concentration Limit Life Birds Mammals Life Birds Mammals | Bioaccumulator? Life Birds Pro.tected Mammals Protected
1 iy 2 iy 2
(col) (Rii) 2 (Rij) (Rij) e L L e
i) (Rij>1) (Rij>1) Rij>5* | ®I>D (Rij>5) *
mg/L
Metals
Aluminum 4.87E-01 1.50E-02 8.70E-02 7.97E+02 8.00E+00 6E+00 6E-04 6E-02 No Yes No No No No
Antimony 8.58E-03 1.00E-02 1.60E+00 No Data 1.00E+00 5E-03 OE+00 9E-03 No No NC NC No No
Arseniclll 1.33E-03 NA 1.50E-01 1.80E+01 6.00E+00 9E-03 7E-05 2E-04 Yes No Yes Yes Yes Yes
ArsenicV 1.36E+00 NA 1.50E-01 1.80E+01 6.00E+00 9E+00 8E-02 2E-01 Yes Yes Yes Yes Yes Yes
Arsenic, Total 6.83E-01 1.85E-04 1.90E-01 1.80E+01 6.00E+00 4E+00 4E-02 1E-01 Yes Yes Yes Yes Yes Yes
Barium 6.06E-03 1.00E-03 4.00E-03 1.50E+02 3.90E+01 2E+00 4E-05 2E-04 No Yes No No No No
Cadmium 4.95E-03 2.50E-03 1.62E-04 1.00E+01 8.00E+00 3.1E+01 5E-04 6E-04 Yes Yes Yes Yes Yes Yes
Cobalt 7.91E-03 3.00E-03 2.30E-02 No Data 9.00E+00 3E-01 OE+00 9E-04 No No NC NC No No
Copper 2.46E-01 5.00E-02 1.34E-03 3.41E+02 5.30E+01 1.83E+02 7E-04 5E-03 No Yes No No No No
Iron 1.02E+01 5.00E-01 1.00E+00 No Data No Data 1.0E+01 OE+00 OE+00 No Yes NC NC NC NC
Lead 4.70E-02 5.00E-02 1.53E-04 2.80E+01 3.23E+02 3.07E+02 2E-03 1E-04 Yes Yes Yes Yes Yes Yes
||M anganese 9.73E-01 2.50E-03 1.20E-01 7.24E+03 6.76E+02 8E+00 1E-04 1E-03 No Yes No No No No
Mercury 8.37E-05 1.00E-04 1.20E-05 3.30E+00 1.00E+01 7E+00 3E-05 8E-06 Yes Yes Yes Yes Yes Yes
Selenium 3.00E-04 1.50E-03 5.00E-03 3.60E+00 1.50E+00 6E-02 8E-05 2E-04 Yes No Yes Yes Yes Yes
Silver 8.65E-04 2.50E-03 1.20E-04 No Data No Data 7E+00 OE+00 OE+00 No Yes NC NC NC NC
Thallium 3.60E-04 1.00E-03 4.00E-02 No Data 6.00E-02 9E-03 OE+00 6E-03 No No NC NC No No
Zinc 1.05E+00 5.00E-02 1.26E-02 1.05E+02 1.23E+03 8.3E+01 1E-02 9E-04 No Yes No No No No
NOTES:
Abbreviations: Bold = indicates chemicals of potential ecological concern that may require further assessment at the site was detected but no screening criteria are available,
mg/L = milligrams per liter, NA = not applicable, Unknown = Chemical was detected but no screening criteria are available.
1 Chemicals remaining following the frequency of detection, essential nutrient, and background concentrations screening procedures.
2 Upper confidence limit on the mean or maximum (whichever is lower).
2 Therisk ratio is the exposure point concentration divided by the Screening Level Values (SLV). 6.56E+02 1E-01 4E-01 :Sum of Rij (Rj)
3 Aslisted in the Draft Sediment Evaluation Framework (USACE et al., 2005). 18 18 18 :Number of COlIs (Nij)
4 The chemical of interest is considered achemical of potential ecologica concern if: 6E-02 6E-02 6E-02 :1/Nij
a) Therisk ratio (Rij) is greater than 1 for protected species and aquatic life.
b) The risk ratio (Rij) is greater than 5 for other species.
¢) The chemical of interest is a bioaccumulator.
d) The chemica of interest has an elevated detection limit.
€) No risk-based screening or bioaccumulation vaule is available.
f) Inordinate contribution to overall risk (Rj).
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Appendix E2. Ecological Risk-Based Screening for Surface Water (continued)
Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

Risks Posed to . N . L
Inordinate Contribution Inordinate Contribution to Risks Posed Risks Posed
Chemical of Aquatic Protected Non- Protected Non- to Overall Risk for Overall Risksfor . .
Interest . ) Protected Protected Protected Species Non-Protected Species . .
(con 1 Life Birds Birds Mammals Mammals (Ry/R; > UN;) (Ry/R; > 5IN;) Protected Species Non-Protected Species

Due to Elevated Reporting Limit AquaticLife [ Birds |Mammals| AquaticLife | Birds |Mammals| AquaticLife | Birds |Mammals| AquaticLife | Birds |[Mammals
Metals
Aluminum No No No No No No No No No No No Yes No No Yes No No
Antimony No No No No No No No No No No No No Unknown No No Unknown No
Arsenic |l No No No No No No No No No No No No Yes Yes No Yes Yes
ArsenicV No No No No No No No No No No No Yes Yes Yes Yes Yes Yes
Arsenic, Total No No No No No No No No No No No Yes Yes Yes Yes Yes Yes
Barium No No No No No No No No No No No Yes No No Yes No No
Cadmium Yes No No No No No No No No No No Yes Yes Yes Yes Yes Yes
Cobalt No No No No No No No No No No No No Unknown No No Unknown No
Copper Yes No No No No Yes No No Yes No No Yes No No Yes No No
Iron No No No No No No No No No No No Yes Unknown | Unknown Yes Unknown | Unknown
Lead Yes No No No No Yes No No Yes No No Yes Yes Yes Yes Yes Yes
Manganese No No No No No No No No No No No Yes No No Yes No No
Mercury Yes No No No No No No No No No No Yes Yes Yes Yes Yes Yes
Selenium No No No No No No No No No No No No Yes Yes No Yes Yes
Silver Yes No No No No No No No No No No Yes Unknown | Unknown Yes Unknown | Unknown
Thallium No No No No No No No No No No No No Unknown No No Unknown No
Zinc Yes No No No No Yes No No Yes No No Yes No No Yes No No
NOTES:

Abbreviations: Bold = indicates chemicals of potential ecological concern that may require further assessment at the site was detected but no screening criteria are available,
mg/L = milligrams per liter, NA = not applicable, Unknown = Chemical was detected but no screening criteria are available.
1 Chemicals remaining following the frequency of detection, essential nutrient, and background concentrations screening procedures.
2 Upper confidence limit on the mean or maximum (whichever is lower).
2 Therisk ratio is the exposure point concentration divided by the Screening Level Values (SLV).
3 Aslisted in the Draft Sediment Evaluation Framework (USACE et al., 2005).
4 The chemical of interest is considered a chemical of potential ecological concern if:
a) Therisk ratio (Rij) is greater than 1 for protected species and aquatic life.
b) The risk ratio (Rij) is greater than 5 for other species.
¢) The chemical of interest is a bioaccumulator.
d) The chemica of interest has an elevated detection limit.
€) No risk-based screening or bioaccumulation vaule is available.
f) Inordinate contribution to overall risk (Rj).
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Appendix E3. Ecological Risk-Based Screening for Pore Water
Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

A of Freshwater Risk-Based Screening Value Risk Ratio Risks Posed
. . Half of Maximum
CT?\T;C; of Exposure P_OI nt2 Sample Reporting Aquatic , Aquatic . , s | Aquatic | Protected Non- Protected Non-
Concentration Limit Lif Birds Mammals Life Birds Mammals | Bioaccumulator? Life Birds Proftected Mammals Protected
1 ITe L\ 2 L\ 2
(©on ®ip? | D (R0) ®RPD* | @D | ool | RPDY [
) (Rij>5) * (Rij>5) *
Metals
Aluminum 3.01E-02 1.50E-02 8.70E-02 7.97E+02 8.00E+00 3E-01 4E-05 4E-03 No No No No No No
Antimony 5.91E-03 1.00E-02 1.60E+00 No Data 1.00E+00 4E-03 OE+00 6E-03 No No No NC NC No
Arseniclll 1.38E-04 4.00E-06 1.50E-01 1.80E+01 6.00E+00 9E-04 8E-06 2E-05 Yes No Yes Yes Yes Yes
ArsenicV 9.33E-03 7.90E-03 1.50E-01 1.80E+01 6.00E+00 6E-02 5E-04 2E-03 Yes No Yes Yes Yes Yes
Arsenic, Total 8.13E-01 NA 1.90E-01 1.80E+01 6.00E+00 4E+00 5E-02 1E-01 Yes Yes Yes Yes Yes Yes
Cadmium 0.00E+00 1.00E-03 1.62E-04 1.00E+01 8.00E+00 OE+00 OE+00 OE+00 Yes No Yes Yes Yes Yes
Chromium VI 2.00E-02 NA 1.00E-02 7.20E+00 2.50E+01 2E+00 3E-03 8E-04 Yes Yes Yes Yes Yes Yes
Copper 0.00E+00 5.00E-03 1.34E-03 3.41E+02 5.30E+01 OE+00 OE+00 OE+00 No No No No No No
Lead 2.00E-04 1.50E-03 1.53E-04 2.80E+01 3.23E+02 1E+00 7E-06 6E-07 Yes No Yes Yes Yes Yes
Mercury 1.02E-06 NA 1.20E-05 3.30E+00 1.00E+01 8E-02 3E-07 1E-07 Yes No Yes Yes Yes Yes
Silver 0.00E+00 2.50E-03 1.20E-04 No Data No Data OE+00 OE+00 OE+00 No No No NC NC NC
Zinc 6.07E-03 5.00E-03 1.26E-02 1.05E+02 1.23E+03 5E-01 6E-05 5E-06 No No No No No No
NOTES:
Abbreviations: Bold = indicates chemicals of potential ecological concern that may require further assessment at the site was detected but no screening criteria are available,
mg/L = milligrams per liter, NA = not applicable, NC = not calculated, Unknown = Chemical was detected but no screening criteria are available.
1 Chemicals remaining following the frequency of detection, essential nutrient, and background concentrations screening procedures.
2 Upper confidence limit on the mean or maximum (whichever is lower).
2 Therisk ratio is the exposure point concentration divided by the Screening Level Values (SLV). 9E+00 5E-02 1E-01 :Sum of Rij (Rj)
3 Aslisted in the Draft Sediment Evaluation Framework (USACE et al., 2005). 1.2.E+01 1.2.E+01 1.2.E+01  :Number of COlIs (Nij)
4 The chemical of interest is considered achemical of potential ecological concern if: 8.3.E-02 8.3.E-02 8.3.E-02 :1/Nij
a) Therisk ratio (Rij) is greater than 1 for protected species and aquatic life.
b) Therisk ratio (Rij) is greater than 5 for other species.
¢) The chemical of interest is a bioaccumulator.
d) The chemical of interest has an elevated detection limit.
€) No risk-based screening or bioaccumulation vaule is available.
f) Inordinate contribution to overall risk (Rj).
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Appendix E3. Ecological Risk-Based Screening for Pore Water (continued)
Monte Cristo Mining Area, Mt. Baker-Snogqualmie National Forest

Risks Posed to Inordinate Contribution Inordinate Contribution to . .
Chemical of Aquatic Protected Non- Brotected Non- to Overall Risk for Overall Risksfor RISkStEOSSd RISkStEOSSd
Interest . ) Protected Protected Protected Species Non-Protected Species . .
(col) 2 Life Birds Birds Mammals Mammals Ry/R, > UN,) (Ry/R, > 5INy) Protected Species Non-Protected Species
Dueto Elevated Reporting Limit AquaticLife [ Birds |[Mammals| AquaticLife [ Birds [ Mammals AquaticLife | Birds |Mammals| AquaticLife | Birds [ Mammals

M etals
Aluminum No No No No No No No No No No No No No No No No No
Antimony No No No No No No No No No No No No No Unknown No Unknown No
Arseniclll No No No No No No No No No No No No Yes Yes No Yes Yes
ArsenicV No No No No No No No No No No No No Yes Yes No Yes Yes
Arsenic, Total No No No No No Yes No No Yes No No Yes Yes Yes Yes Yes Yes
Cadmium Yes No No No No Unkown No No Unkown No No Yes Yes Yes Yes Yes Yes
Chromium VI No No No No No Yes No No Yes No No Yes Yes Yes Yes Yes Yes
Copper Yes No No No No Unkown No No Unkown No No Yes No No Yes No No
Lead Yes No No No No Yes No No Yes No No Yes Yes Yes Yes Yes Yes
Mercury No No No No No No No No No No No No Yes Yes No Yes Yes
Silver Yes No No No No Unkown No No Unkown No No Yes No Unknown Yes Unknown| Unknown
Zinc No No No No No No No No No No No No No No No No No
NOTES:
Abbreviations: Bold = indicates chemicals of potential ecological concern that may require further assessment at the site was detected but no screening criteria are available,

mg/L = milligrams per liter, NA = not applicable, NC = not calculated, Unknown = Chemical was detected but no screening criteria are available.
1 Chemicals remaining following the frequency of detection, essential nutrient, and background concentrations screening procedures.
2 Upper confidence limit on the mean or maximum (whichever is lower).
2 Therisk ratio is the exposure point concentration divided by the Screening Level Values (SLV).
3 Aslisted in the Draft Sediment Evaluation Framework (USACE et al., 2005).
4 The chemical of interest is considered a chemical of potential ecological concern if:

a) Therisk ratio (Rij) is greater than 1 for protected species and aquatic life.

b) Therisk ratio (Rij) is greater than 5 for other species.

¢) The chemical of interest is a bioaccumulator.

d) The chemical of interest has an elevated detection limit.

€) No risk-based screening or bioaccumulation vaule is available.

f) Inordinate contribution to overall risk (Rj).
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Appendix E4. Ecological Risk-Based Screening for Sediment
Monte Cristo Mining Area, Mt. Baker-Snogualmie National Forest

. Half of ’
Sediment :edlment Maximum ; I LS Seqlment Risk Ratio Risks Posed to Risks Posed Inordinate Contribution to )
. ’ Xposure Risk-Based Screening Value . Risks Posed to .
Chemical of Maximum Point Sample —— (%Vt/aquall l:;i(s; S Srss Risks Posed?”
Interest Concentration .2 |Reporting|  Benthic - ] . . Bioaccumulator?* Protected Fish, | Non-Protected ro Non-Protected i/R; > 5/N;;
(o a Concentration Limit Invertebr ates Bioaccumulation |nv?:?£r|;$ a|;ci]sn?gl(js Invertebrates Birds, and Birds and Invertebrates Birdsand Mammals | Birdsand Mammals
.3 .3 (Rij>1) 2 Mammals Mammals . . Fish, Birds, and Benthic Birds, and Fish, Birdsand Benthic Birdsand
m/kg (Ri) (Ri}) (Rij>1)° (Rij>5) ° Dueto Elevated Reporting Limit Mammals Invertebrates Mammals Mammals Invertebrates | Mammals

Metals

Aluminum 1.71E+04 1.59E+04 NA No Data No Data 0.E+00 0.E+00 No NC No No No No No Unknown Unknown Unknown No Unknown No
Antimony 5.10E+01 1.83E+01 NA 3.00E+00 1.00E+01 6E+00 2E+00 Not Required Yes Yes Yes No No No Yes No Yes Yes Yes Yes
Arsenic 11 4.27E-03 3.19E-03 NA 6.00E+00 4.00E+00 5E-04 8E-04 Not Required No No No No No No No No No No No No
Arsenic V 5.44E+02 4.39E+02 NA 6.00E+00 4.00E+00 7.3E+01 1.10E+02 Not Required Yes Yes Yes No No No No Yes Yes Yes Yes Yes
Arsenic, Total 1.09E+03 3.93E+02 NA 6.00E+00 4.00E+00 6.6E+01 9.8E+01 Not Required Yes Yes Yes No No No No Yes Yes Yes Yes Yes
Barium 1.06E+02 8.96E+01 NA No Data No Data OE+00 OE+00 No NC No No No No No No Unknown Unknown No Unknown No
Beryllium 2.30E-01 2.07E-01 1.00E-01 No Data 1.22E+02 O0E+00 2E-03 Not Required NC No No No No No No Unknown No No Unknown No
Cadmium 3.90E+00 1.49E+00 NA 6.00E-01 3.00E-03 2E+00 4.95E+02 Not Required Yes Yes Yes No No No No No Yes Yes Yes Yes
Chromium, Total 6.50E+01 4.53E+01 NA 3.70E+01 4.20E+03 1E+00 1E-02 Not Required No No No No No No No No No No No No
Cobalt 1.25E+01 1.15E+01 NA No Data No Data OE+00 OE+00 No NC No No No No No No Unknown Unknown No Unknown No
Copper 2.07E+02 9.11E+01 NA 3.60E+01 1.00E+01 3E+00 9E+00 Not Required Yes Yes Yes No No No No No Yes Yes Yes Yes
Iron 3.14E+04 2.97E+04 NA 4.00E+04 No Data 7E-01 O0E+00 No No No No No No No No No Unknown No No No
||Lead 2.78E+02 1.09E+02 NA 3.50E+01 1.28E+02 3E+00 8E-01 Not Required Yes No No No No No No No Yes No Yes Yes
||Manganese 1.51E+03 9.92E+02 NA 1.10E+03 No Data 9E-01 O0E+00 No No No No No No No No No Unknown No No No
||M ercury 4.60E+00 9.40E-01 2.50E-02 2.00E-01 No Data 5E+00 0E+00 Yes Yes Yes Yes No No No No No Unknown Yes Yes Yes
Mercury, Methyl 1.70E-05 1.70E-05 6.00E-06 No Data No Data OE+00 0E+00 No NC No No No No No No Unknown Unknown No Unknown No
Nickel 9.65E+01 5.23E+01 NA 1.80E+01 3.16E+02 3E+00 2E-01 Not Required Yes No No No No No No No No No Yes No
Silver 6.94E+00 1.72E+00 2.50E-01 4.50E+00 No Data 4E-01 OE+00 No No No No No No No No No Unknown No No No
Thallium 2.80E-01 2.00E-01 1.00E-01 No Data 7.00E-01 OE+00 3E-01 Not Required NC No No No No No No Unknown No No Unknown No
Vanadium 6.62E+01 6.09E+01 NA No Data No Data OE+00 OE+00 No NC No No No No No No Unknown Unknown No Unknown No
Zinc 8.06E+02 2.22E+02 NA 1.23E+02 3.00E+00 2E+00 7.4E+01 Not Required Yes Yes Yes No No No No No Yes Yes Yes Yes
NOTES:

Abbreviations: Bold = indicates chemcials of potential concern that may require further assessment at the site, mg/kg = milligrams per kilogram, NA = not applicable, NC = not cal culated, Unknown = chemical was detected but no screening criterial are available.
1 Chemicals remaining following the frequency of detection, essential nutrient, and background concentrations screening procedures.
2 Upper confidence limit on the mean or maximum (whichever is lower)
3 Therisk ratio is the exposure point concentration divided by the Screening Level Vaues (SLV).
4 Aslisted in the Draft Sediment Evaluation Framework (USACE et al., 2005).

Bioaccumulation screening not required when a bioaccumulation screening value is available.
5 The chemical of interest is considered a chemical of potential ecological concern if:

a) Therisk ratio (Rij) is greater than 1 for protected species and benthic invertebrates.

b) Therisk ratio (Rij) is greater than 5 for other species.

¢) The chemical of interest is a bioaccumulator.

d) The chemical of interest has an elevated detection limit.

€) No risk-based screening or bioaccumulation vaule is available.

f) Inordinate contribution to overall risk (Rj).
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