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No Observed Effects Concentration
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1.0 INTRODUCTION

This report presents the Site-Specific Ecological Risk Assessment (SSERA), conducted by the
J.R. Simplot Company (Simplot) as part of the Remedial Investigation (RI) for the former
Conda/Woodall Mountain Phosphate Mine (Conda Mine or Site). The Conda Mine is located
approximately 8 miles northeast of Soda Springs, in Caribou County, Idaho (Figure 1.0-1).

Simplot voluntarily entered into an Administrative Order on Consent with the Idaho Department
of Environmental Quality (IDEQ), US Environmental Protection Agency (USEPA), and the US
Department of Interior (DOI) Bureau of Land Management (BLM), to conduct an Rl and assess
risks to human health and the environment, as well as conduct a Feasibility Study (FS).
Pursuant to a July 17, 2000 Memorandum of Understanding concerning contamination from the
phosphate mining operations in southeastern Idaho, IDEQ is the “Lead Agency,” with USEPA
implementing the Comprehensive Environmental Response, Compensation and Liability Act
(CERCLA). The BLM, US Fish and Wildlife Service (USFWS), and the Shoshone-Bannock
Tribes (the Tribes) have elected to participate as “Support Agencies.” Hereafter, the IDEQ,
USEPA, BLM, USFWS, and the Tribes are collectively referred to as the Agencies.

Historical mining activities at the Conda Mine resulted in the release of selenium and other
metals/metalloids,! also referred to as Chemicals of Potential Concern (COPCs), at levels
posing potential adverse effects to ecological receptors. This SSERA evaluates the likelihood
that adverse ecological effects occur, using USEPA'’s eight-step Ecological Risk Assessment
(ERA) process (USEPA 1997). The eight steps are:

e Step 1: Screening-Level Problem Formulation;

Step 2: Screening-Level Exposure Estimate and Risk Calculation;
e Step 3: Baseline Risk Assessment Problem Formulation;

e Step 4: Study Design and Data Quality Objectives Process;

e Step 5: Field Verification of Sampling Design;

e Step 6: Site Investigation and Analysis Phase;

e Step 7: Risk Characterization; and

e Step 8: Risk Management.

1 The other significant metals/metalloids of concern, in addition to selenium, include: cadmium, chromium, vanadium and zinc.
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A flow chart depicting the USEPA ERA process is shown in Figure 1.0-2. The Final Site-
Specific Ecological Risk Assessment Baseline Problem Formulation (BPF), approved by the
Agencies in October 2012 (Formation 2012a) describes the structure, methods, and underlying
assumptions for the SSERA.

1.1 Purpose and Scope

The purpose of the SSERA is to evaluate both current and potential future risks to ecological
receptors, in support of the development of Remediation Goals (RGs), and the analysis and
selection of remedial action alternatives to manage risks. Extensive information and data on the
physical, ecological, and contaminant characteristics of the Site were evaluated and presented
in the SSERA BPF (Formation 2012a). Therefore, the SSERA BPF document completed Steps
1 through 5 of the USEPA process. Risk Analysis (part of Step 6) and Risk Characterization
(Step 7) are provided in this document and are intended to aid risk managers to collectively
make scientifically-defensible risk management decisions (Step 8) as part of the RI/FS process.

1.2 Document Organization

The SSERA is presented in seven sections. Section 2 provides a presentation of the BPF data
which includes the Ecological Conceptual Site Model (ECSM) and the selection of the
Ecological Chemicals of Potential Concern (ECOPCs). The Risk Analysis and Risk
Characterization are provided in Section 3 for Aquatic Receptors and in Section 4 for Terrestrial
and Riparian Receptors, respectively. The Uncertainty Analysis is presented in Section 5.
Conclusions are provided in Section 6 and cited references are listed in Section 7.
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2.0 BASELINE PROBLEM FORMULATION

The following Sub-Sections summarize the general Site information relevant to the SSERA, the
ECSM, and the findings of the Screening Level Ecological Risk Assessment (SLERA) such as
the identification of ECOPCs, and the identification of the assessment and measurement
endpoints for the risk characterization. The Final SSERA BPF (Formation 2012a) and the
Revised Draft Final RI Report (Formation 2016a) provide additional detail on Site background,
sources for the COPCs, as well as the extent and transport of these COPCs in the environment.

2.1 Summary of Site Information

As previously described, the Conda Mine is located approximately 8 miles northeast of Soda
Springs, in Caribou County, Idaho, on the east side of State Highway 34 (Figure 1.0-1). The
Site evaluated in the SSERA includes the mined portion at the Site (Mined Area) and the area
between the Mined Area boundary and the Site boundary (Non-Mined Area). In addition, areas
adjacent to the Site (Offsite Areas), potentially affected by transport of mining-related chemicals
were also evaluated.

2.1.1 Setting and Land Ownership

Elevations range from approximately 6,200 feet (ft) above mean sea level (AMSL) at the Former
Town Site to approximately 7,700 ft AMSL on Woodall Mountain. The Mined Area consists of
approximately 3,033 acres owned by Simplot, and 1,620 acres of Federal lands managed by the
BLM (“BLM lands”). Property ownership in the Non-Mined Area consists of approximately 3,998
acres of Simplot lands, 4,834 acres of lands owned by other private parties, 1,470 acres of BLM
lands, 95 acres of federal lands managed by the US Department of Agriculture (USDA) Forest
Service (USFS), and 0.5 acres of state land (Figure 2.1-1).2 Mining operations left residual
mining materials (RMM)3 (Figure 2.1-2) containing naturally elevated selenium and other
COPCs in the Mined Area.

During the later years of mining and since mining ceased, Simplot reclaimed approximately 580
acres of the disturbed lands. Reclamation consisted of: (1) reshaping angle-of-repose
overburden piles; (2) placing topsoil whenever feasible or roughening the surface to improve
conditions for plant growth); (3) seeding the area with a mix of grasses, alfalfa and clover; and

2 Ownership records are current and are based on Caribou County Geographic Information Systems (GIS) data from 2009,
supplemented with more current Simplot records including a 2012 land transaction with Monsanto and a 2015 transaction with the
Jouglard and Dredge families. In some cases, on-the-ground surveys have been used to improve ownership boundary data from
Caribou County.

3 Waste rock is the rock that was removed during underground mining to access ore. Mill tailings are the solid byproduct (i.e., finely
milled host rock material) of the beneficiation process (e.g., milling). The tailings material is what remains after the economically
valuable ore has already been extracted. All of these materials contain the seleniferous Waste Shale and Mudstones.
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(4) fertilizing the area with inorganic fertilizers. Reclamation activities were halted in the late
1990s and some unreclaimed piles remain on the Site. In addition, Simplot regraded and
constructed Dinwoody Formation soil covers over an area of 147 acres in the Pedro Creek Sub-
Basin (Figure 2.1-2). A pile was regraded to facilitate the construction of a Plant Selenium
Uptake Field-Scale Pilot Study (FSPS) under the RI, and another pile was re-graded as part of a
Non-Time-Critical Removal Action (NTCRA). The NTCRA was performed under a Settlement
Agreement/Consent Order (SA/CO) (IDEQ/EPA/BLM 2012). Both the NTCRA and FSPS piles
were seeded with low-selenium-accumulating grass species.

2.1.2 Climate

The climate in the area is dominated by cool and relatively dry weather, with precipitation of
approximately 21 inches annually (Western Regional Climate Center [WRCC] 2012). Total
snowfall averages about 110 inches each year (WRCC 2012). The snow cover typically
remains on the ground from November to March. Summer temperatures are mild, normally
ranging from 42 to 80 degrees Fahrenheit, with the highest temperatures occurring in July.
Winter temperatures normally range from 9 to 40 degrees Fahrenheit, while temperatures in
spring and fall months range from 16 to 72 and 9 to 70 degrees Fahrenheit, respectively.

2.1.3 Ecological/Biological Setting

The general ecological/biological setting summarized below is based on field observations
performed during studies at the Site (Formation Environmental [Formation] 2010; MFG 2003a,
2003b, 2004; NewFields 2008a, 2008b, 2009a, 2009b) and is supplemented with information
from regional investigations (BLM 2009a, BLM/USFS 2007, USFS/BLM 2005, BLM/USFS 2002,
Idaho Department of Fish and Game [IDFG] 2010a, IDFG 2010b, Kuck 2003, Maxim
Technologies, Inc. [Maxim] 2004a, Maxim 2004b, Maxim 2002a, Maxim 2002b, NewFields
2005, Skorupa et al. 2002, Tetra Tech EM, Inc. [TTEMI] 2002, USFS 2003, where applicable).
Table 2.1-1 provides a summary of potential aquatic and terrestrial species which may occur in
the area, as compiled from regional documents.*

2131 Aguatic Setting

A number of local drainages exist at the Site. Drainages along the eastern and northern
portions of the Site flow into the Upper Blackfoot River Basin, and drainages along the western
and southern portions flow into the Bear River Basin (Figure 2.1-3). The upper Blackfoot River
(UBR) flows into the Blackfoot River Reservoir located approximately 10 miles northwest of the
Site. The UBR from its headwaters area (approximately 15 miles upstream [east] of the Site) to
the Blackfoot Reservoir is identified as impaired under Clean Water Act (CWA) Section 303(d),

4 Not all of the potential species presented are known to occur at the Site, nor is the list in the table all-inclusive.
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based on concentrations of selenium, sediment, dissolved oxygen, and high temperatures
(IDEQ 2011).

The southwestern and southern portions of the Site consist of much smaller drainages than those
comprising the northern and eastern portions of the Site. The southwestern and southern
drainages are generally dry, but when they do carry flow, it is lost to infiltration before leaving the
Mined Area. The local drainages with intermittent flow include Camp G Creek, Pedro Creek and
State Land Creek (Figure 2.1-3). Flow in the upper reaches is often lost to the subsurface and
then resurfaces downstream. The headwaters of the intermittent stream drainages are located at
elevations between 6,800 and 7,200 ft.

Camp G Creek, Pedro Creek and State Land Creek do not have any special state or federal
designations that significantly restrict their use. The USFS did not note these drainages to be
eligible for designation as Wild and Scenic Rivers (USFS and National Park Service [NPS]
1998). State Land Creek is listed as impaired under the CWA 303(d), based on selenium and
sediment from the headwaters on Woodall Mountain to the confluence with the UBR to the
northeast, a distance of approximately 9 miles (IDEQ 2011). The drainages and ponds at the
Site are subject to IDEQ’s water quality criteria (standards) for designated cold-water biota use.

Other waterbodies include:

e Features containing water year round such as the New Tailings Pond (utilized as a water
reservoir for the ore-slurry pipeline), the Hoorah Hollow Pond, the Pit Lake, the FSPS
Sedimentation Basin, livestock watering pond PCP-2, and the NTCRA NES-5 Seep
Collection Pond.

e Features containing seasonal runoff such as the NTCRA sedimentation ponds, pooling
areas for use in livestock watering, and other pooling areas throughout the Site.

The Blackfoot River from its headwaters area (approximately 15 miles upstream [east] of the
Site) to the Blackfoot Reservoir is identified as impaired under CWA Section 303(d), based on
concentrations of selenium, sediment, dissolved oxygen, and high temperatures (IDEQ 2014).
For selenium, the Blackfoot River is in Category 5 which is the list of impaired water bodies
under the Clean Water Act Section 303(d). For sediment, the Blackfoot River is in Category
4(a) waters not supporting one or more beneficial uses but a Total Maximum Daily Load (TMDL)
is completed and approved by USEPA; for temperature/dissolved oxygen it will be moved to
Category 4(a) in the 2014 integrated report since a temperature TMDL has been approved by
USEPA.

Site stream surveys were performed using USEPA’s Rapid Bioassessment Program (RBP)
scoring system (Barbour et al. 1999). The benthic macroinvertebrate community was evaluated
and a Stream Macroinvertebrate Index (SMI) was calculated for each stream in accordance with
Jessup and Gerritsen (2000). All locations were determined to have an SMI score recorded as

S:\Jobs\0442-001-900-Simplot-Conda\RIFS_RiskAssessRpts\ERA\FinalRpt\FnlCondaSSERA.docx

5



Site-Specific Ecological Risk Assessment Report
Conda/Woodall Mountain Mine FINAL December 2016

‘minimum threshold.” The observed low SMI scores are a direct effect of relatively low
abundances found in the samples, and a complete lack of one, two or all three Ephemeroptera,
Plecoptera and Trichoptera (EPT) taxa.

Physical habitat, quantity and quality of the above-mentioned drainages are limited, primarily
due to the low flow regimes and grazing effects. Headwater areas tend to be ephemeral or
intermittent, and viable habitat to support a fish population is limited. Habitat quality during late
summer and early fall diminishes even further due to reductions in flow. Fish can be present in
State Land, Pedro, and Camp G Creeks, near their confluences with the UBR. Typical fish
species in the creeks consist of speckled dace (Rhinichthys osculus) and redside shiners
(Richardsonius balteatus), with some sculpin (Cottus sp.) and suckers (Catostomus sp.). Table
2.1-2 summarizes the species and size of fish caught at the Site. While no trout were collected,
presence of cold water species, such as cottids and cyprinids, are consistent with those species
observed with trout in other regional streams. Habitat and temperature, among others, may be
limiting factors for salmonid species in these streams. No historical data were found reporting
the presence of Yellowstone cutthroat trout (YCT) (Oncorhynchus clarkii bouvieri) in State Land,
Pedro, or Camp G Creeks, although YCT are present in the UBR downgradient of the Site.

Amphibian species identified at the Site include tiger salamander (Ambystoma tigrinum) and
boreal chorus frog (Pseudacris maculata).

2.1.3.2  Terrestrial Setting

Vegetation Communities — The vegetation community at Conda is predominantly comprised of
conifer-aspen, mountain brush, and sagebrush-grass communities, with areas of agricultural
use. Figure 2.1-4 depicts the vegetation cover types at the Site; the vegetation map is based on
field observations and data compiled by the US Geological Survey (USGS) Northwest Regional
Gap Analysis Project (NWGAP) (USGS NWGAP 2009).

Higher and mid-elevation sites at Conda are represented by conifers (e.g., Douglas-fir
[Pseudotsuga menziesii]), Rocky Mountain maple (Acer glabrum), and aspen (Populus
tremuloides), with an understory of sticky geranium (Geranium viscossimum), silver lupine
(Lupinus argenteus), common snowberry (Symphoricarpos alba), Indian paintbrush (Castilleja
miniata), and Kentucky bluegrass (Poa pratensis). Forest openings are dominated by a mixed
shrub component that includes species such as common snowberry (Symphoricarpos alba) and
antelope bitterbrush (Purshia tridentata) with an understory consisting of yarrow (Achillea
millefolium), bluebunch wheatgrass (Agropyron spicatum), and Idaho fescue (Festuca
idahoensis). The lower elevation areas are typified by mixed shrub communities such as
mountain big sagebrush (Artemisia tridentata) and grassland species such as bluebunch
wheatgrass (Pseudoroegnaria spicata), smooth brome (Bromus inermis), and thickspike
wheatgrass (Elymus lanceolatus). Forbs commonly found in this cover type include yarrow
(Achillea millefolium) and leafy aster (Aster foliaceus).
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Riparian Areas Surrounding Intermittently Flowing Drainages — State Land Creek, Pedro
Creek, and Camp G Creek riparian areas are dominated by willows (Salix sp.), sedges and
rushes (Carex sp., Juncus sp., Eleocharis sp.), cinquefoil (Potentilla sp.), and wheatgrasses
(e.g., Elymus sp., Agropyron sp.). Figure 2.1-5 shows wetlands in the area, as included on the
National Wetlands Inventory (NWI) coverage (USFWS 2009a; with classifications according to
Cowardin et al. 1979). According to NWI coverage, freshwater wetland resources in the Study
Area include emergent wetlands, forested/shrub wetlands, and ponds. The wetlands in the
Study Area range from permanently to intermittently flooded. The emergent wetlands (code
PEM) within the watershed are generally classified as palustrine emergent wetlands, which
include marshy areas with emergent vegetation as well as wet meadows. The forested/shrub
wetlands (code PSS1) are classified as palustrine scrub-shrub wetlands, with deciduous, woody
vegetation less than 6 meters tall. The freshwater ponds (code PUB) in the watershed are
small, shallow ponds that are either isolated or associated with creeks. Many of these ponds
are man-created, through the use of dikes, impoundments or excavations.

Terrestrial Wildlife and Birds — Potential mammal species include bats, lagomorphs (rabbits),
rodents, carnivores and ungulates (Table 2.1-1). Rodent species that may be found in the area
include the meadow vole (Microtus pennsylvanicus), long-tailed vole (Microtus longicaudus),
southern red-backed vole (Clethrionomys gapperi), montane vole (Microtus montanus), deer
mouse (Peromyscus maniculatus), chipmunk (Tamias spp.), pine squirrel (Tamiasciurus
hudsonicus), yellow-bellied marmot (Marmota flaviventris), porcupine (Erithizon dorsatum), and
northern flying squirrel (Glaucomys abrinus). Lagomorphs are primarily represented by Nuttall’'s
cottontail (Sylvilagus nuttalli) and jackrabbit (Lepus spp.). During small mammal sampling
efforts in August 2009, 100 individuals were captured from 26 locations at the Site. The species
included deer mouse, white-footed mouse, meadow vole, chipmunk, ermine (Mustela erminea),
prairie vole (Microtus ochrogaster), red-backed vole, and shrew (Sorex sp.). During a small
mammal sampling effort in September of 2015, 371 mammals were captured representing 5
species. The majority of species were deer mice (Peromyscus maniculatus). Additional
species captured were the long-tailed vole (Microtus longicaudus), Meadow vole (Microtus
pennsylvanicus), short-tailed weasel (Mustela ermine), and the masked shrew (Sorex cinereus).

Carnivores potentially inhabiting the area include black bear (Ursus americanus), mountain lion
(Felis concolor), bobcat (Lynx rufus), striped skunk (Mephitis mephitis), red fox (Vulpes vulpes),
coyote (Canis latrans), grey wolf (Canis lupus), badger (Taxidea taxus), marten (Martes
americana), long-tailed weasel (Mustela frenata), and ermine. Ungulates frequenting the area,
primarily during spring through fall, include mule deer (Odocoileus hemionus), elk (Cervus
elaphus), and moose (Alces alces), as cited in regional documents.

Several species of birds may occur in or near the area, including raptors, upland gamebirds,
passerines, waterfowl, and shorebirds, as cited in regional documents. Raptors that may use
the general area for hunting and/or nesting include the bald eagle (Haliaeetus leucocephalus),
red-tailed hawk (Buteo jamaicensis), Swainson’s hawk (Buteo swainsonii), northern goshawk
(Accipiter gentilis), Cooper’s hawk (Accipiter cooperii), northern harrier (Circus cyaneus),
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American kestrel (Falco sparverius), boreal owl (Aegolius funereus), great horned owl (Bubo
virginianus), and great gray owl (Strix nebulosa). With the exception of northern harriers, these
raptor species may be expected to nest in aspen or conifer stands. Northern harriers prefer to
nest and hunt in grassland habitat near meadows and marshes.

Game birds which may be present in the area are: Hungarian partridges (Perdix perdix), chukar
partridges (Alectoris chukar), blue grouse (Dendragapus obscurus), and ruffed grouse (Bonasa
umbellus), as cited in regional documents. Blue grouse and ruffed grouse typically are found in
dense conifer and aspen stands.

Based on regional documents, additional bird species that might be present in the area are:
hairy woodpecker (Picoides villosus), American robin (Turdus migratorius), tree swallow
(Tachycineta bicolor), western wood-pewee (Contopus sordidulus), house wren (Troglodytes
aedon), song sparrow (Melospiza meoldia), gray-headed junco (Junco hyemalis), and chipping
sparrow (Spizella passerina). A variety of additional resident and migratory bird species,
including passerines, shorebirds, and waterfowl are expected to occur within the region, such as
tanagers, warblers, sparrows, swallows, wrens, hummingbirds, curlews, killdeer, thrushes,
flycatchers, ducks, grebes, jays, teal, among others (USFS 2003). Table 2.1-1 identifies bird
species currently included on the Migratory Bird Treaty Act (MBTA) list (USFWS 2012a).

Potential reptiles in the area include rubber boa (Charina bottae) and western terrestrial garter
shake (Thamnophis elegans).

2.1.3.3 Special Status Species

Table 2.1-3 provides a current summary of threatened and endangered (T/E) and special-status
species that are potentially present in the region. The table summarizes information provided
via correspondence with USFWS, USFS, IDFG, (including Idaho Fish and Wildlife Information
System [IFWIS]), and BLM (USFWS 2009b, USFS 2009, USFS 2010, BLM 2009b, IDFG 2009,
IDFG 2010a, IDFG 2010b) as well as information obtained from literature sources (BLM 2010,
Idaho Administrative Procedures Act [IDAPA] 2009, IDAPA 2011, USFS 2011, USFWS 2011).

Simplot communicated with USFWS in June 2009 seeking feedback on which federally-listed
T/E species they expect could occur at the Site and should be specifically included in the
SSERA (USFWS 2009c). USFWS responded in 2009 that the only listed species that occurs in
the vicinity of the Conda Mine is Canada lynx (Lynx canadensis), which is listed as threatened.
A publication from the Idaho Fish and Wildlife Office of USFWS (dated August 2011) indicates
that the following species are currently federally-listed for Caribou County: wolverine (candidate;
Gulo gulo), greater sage grouse (candidate; Centrocercus urophasiunus), Canada lynx
(threatened), and whitebark pine (candidate; Pinus albicaulis) (USFWS 2011) (Table 2.1-3).
The USFWS is also responsible for the protection of migratory bird species through the MBTA.

S:\Jobs\0442-001-900-Simplot-Conda\RIFS_RiskAssessRpts\ERA\FinalRpt\FnlCondaSSERA.docx

8



Site-Specific Ecological Risk Assessment Report
Conda/Woodall Mountain Mine FINAL December 2016

IDFG lists several state-listed T/E species in IDAPA 13.01.06 (IDAPA 2009, 2011) (Table 2.1-3).
Although the bald eagle was listed as threatened in IDAPA (2009), it was recommended by
IDFG for delisting (IDFG 2009) and is now listed as a protected non-game species in IDAPA
(2011). A letter was sent to IDFG in 2009 seeking feedback on which T/E species they expect
could occur at the Site and should be specifically included in the SSERA; verbal response in
2010 indicated that a request should be submitted to IFWIS to inquire about known at-risk
species occurrences in the project area (IDFG 2010a). Information from IFWIS was received in
2010 and historical occurrences of Federally-listed and other special-status species within two
miles of the project area were identified (IDFG 2010b), as summarized on Table 2.1-3 and
Figure 2.1-6. There have been occurrences of sage grouse, Canada lynx, bald eagle, trumpeter
swan (Cygnus buccinator), long-billed curlew (Numenius americanus), merlin (Falco
columbarius), Bear lake springsnail (Pyrgulopsis pilsbryana), and hoary willow (Salix candida)
(Table 2.1-3, Figure 2.1-6) within two miles of the Site. The bald eagle and the hoary willow
(Salix candida) were not encountered within the Site boundary. Of these special-status species,
only the sage grouse and Canada lynx are federally-listed species. Although the bald eagle is
not currently federally-listed, it is protected under the Bald and Golden Eagle Protection Act.

A letter was sent to USFS on October 21, 2009 seeking feedback on which T/E species they
expect could occur on USFS lands within the Site and should be specifically included in the
SSERA. USFS also provided feedback on other biological resources of concern (USFS 2009).
USFS (2009) indicated that there is potential habitat for Canada lynx (listed as threatened) and
grey wolf (currently de-listed). Other sensitive and management indicator species with potential
habitat in the Study Area were also listed (USFS 2009) (Table 2.1-3). Trail Canyon Creek, an
intermittent channel within the Bear River/Great Basin watershed, is specifically in a USFS
Study Area, which also includes the Snake River watershed (USFS 2009). The USFS land
within the Site, located in the southeast corner within Trail Canyon, is classified as Critical
Winter Range (USFS 2009). Riparian, wetlands, sagebrush and aspen are important habitats
for birds protected under the MBTA (USFS 2009). No habitat suitable for sensitive plants
currently listed for the Caribou National Forest or other rare plants are known or suspected to
occur on USFS land within the Site (USFS 2009). The Caribou National Forest was also
contacted to verify the fish species status information (USFS 2010), as requested in USFS
(2009). The USFS biologist verified that the Snake River fine-spotted and Bonneville cutthroat
trout can be lumped and referred to as Yellowstone cutthroat trout (Oncorhynchus clarki
bouvieri; USFS sensitive species) and that the leatherside chub (Lepidomeda copei) is a USFS
sensitive species for the area as well (USFS 2010). Neither fish species were seen at the Site
during aquatic sampling in 2009 (Table 2.1-2). Table 2.1-3 also includes the latest information
regarding special-status species for the Caribou National Forest (USFS 2011).

An email was sent to BLM on October 29, 2009 seeking feedback on which BLM special-status
species should be included in the SSERA BPF. The response email included an attachment
titled “ldaho BLM Special Status Animal Species For Districts and Field Offices” (no date) (BLM
2009b). Type 1 (Rangewide / Globally Imperiled Species), Type 2 (Regional / State Imperiled
Species), Type 3 (Regional / State Imperiled Species), and Type 4 (Peripheral Species in Idaho)
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species for the Pocatello Field Office were added to Table 2.1-3 based on BLM (2009b). The
email did not indicate which species were expected to occur specifically on BLM lands at the
Site. Table 2.1-3 was also updated to include more current information available in the BLM
Proposed Resource Management Plan for the Pocatello Field Office (BLM 2010).

In summary, three federally-listed T/E species have been identified for Caribou County (Canada
lynx, wolverine, and whitebark pine), and these species will be evaluated further in the SSERA.
The greater sage-grouse was removed as a potential T/E species in September 2015; however,
information about this species is also provided below.

e Canada lynx — The Canada lynx is listed as a threatened species in the U.S. due to its
limited required habitat and prey supply. The Canada lynx prefers moist boreal forests
in cold areas with deep snow and high-density populations of snowshoe hares. They
inhabit forests with boreal features (conifer trees) along the Rocky Mountain ranges in
the west. In mountainous areas, lynx use a matrix habitat consisting of hardwoods, dry
forest, and low hare densities for traveling between patches of boreal forest (USFWS
2012b). In Idaho, the Canada lynx inhabits montane and subalpine coniferous forests
typically above 4,000 ft (McKelvey et al. 2000), and this species needs early
successional forests for foraging, and mature forests for denning (IDFG 1997). Although
they are known or believed to occur in Caribou County, there is no designated critical
habitat for the Canada lynx within Caribou County. The nearest designated critical
habitat is in Lincoln County in southwestern Wyoming (USFWS 2009d). Information
from IDFG 2010Db) includes two historical occurrences for Canada lynx near the Site — a
1947 sighting and 1960 sighting — both with poor location information (within 5 kilometer
of point on map; descriptions given as “just out of Trail Canyon on Soda Springs side”
and “Caribou County, NE of Soda Springs, Trail Canyon”) (Figure 2.1-6).

e Wolverine — The North American wolverine requires a cold, snowy habitat especially
throughout the spring, and is therefore restricted to high elevations in the West (USFWS
2012c). Since wolverines favor habitats with near-arctic conditions, they depend on
deep, persistent snow cover for successful denning. The wolverine is listed as a
candidate species in Idaho, but is not known or believed to occur in Caribou County, or
in any one of the five surrounding counties (Bannock, Bear Lake, Bingham, Bonneuville,
and Franklin) (USFWS 2012c). In Idaho, a 1985 survey indicated that the wolverine
species inhabits remote, mountainous areas unaffected by human disturbance (IDFG
1997). The Site likely does not provide ideal habitat conditions for denning since deep
show is not maintained into the spring, and temperatures in the summer do not remain
cool. There are no known occurrences of this species at the Site.

o Whitebark pine — Whitebark pine, a keystone species, is found within montane forests
and on thin, rocky, cold soils at or near timberline (4,200 to 12,100 ft AMSL) in western
North American (NatureServe 2012). Whitebark pine is not known to or believed to exist
in Caribou County, however, the neighboring county Bonneville, is the nearest location
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known to host whitebark pine (USFWS 2012e). There are no known occurrences of this
species at the Site.

e Greater sage-grouse — Greater sage-grouse are highly dependent on sagebrush for
habitat and are found at elevations ranging from 4,000 to 9,000 ft AMSL. They are listed
as a candidate species in Idaho and are known to be found in Caribou County as well as
the surrounding counties (excluding Franklin) (USFWS 2012d). Because the Site
ranges in elevation from approximately 6,200 to 7,700 ft AMSL and sagebrush is a
dominant shrub in and around the area, there is potential habitat for the greater sage-
grouse. Information from IDFG (2010b) indicates that two sage grouse leks (IDFG Lek
ID #3C028 and #3C029) were identified/visited at the Site in 2009 but the management
status (i.e., active or not) was unknown/undetermined. The IDFG was contacted again
in November 2015 (IDFG 2-5) to obtain an updated status of these leks. Lek #3C028 is
currently classified as “occupied,” with birds present during surveys conducted between
2012 and 2015. Lek #3C029 is currently classified as “undetermined,” with no birds
present during surveys conducted between 2012 and 2015. The locations of these leks
are shown on Figure 2.1-6.

2.1.4 Summary of Environmental Conditions

This subsection summarizes findings of the ongoing RI with respect to COPC sources and
transport pathways. Additional detail is provided in the Revised Draft Final RI Report
(Formation 2016a).

2.1.4.1 Sources of COPCs

Mudstone and Waste Shale present in the Meade Peak Member of the Phosphoria Formation
(ore body) are naturally enriched in selenium and other COPCs. The excavated Mudstone and
Waste Shale units were placed in overburden piles within Overburden Disposal Areas (ODAS)
and waste rock piles; together with Dinwoody Formation, Rex Chert Member, and Wells
Formation rock (Figure 2.1-2). Tailings, being the finely milled non-economically valuable host
rock material generated during the beneficiation process, also contain these materials. When
the Mudstone and Waste Shale are exposed to air and water, chemical weathering (primarily
oxidation) of the metal-sulfide minerals occurs, and selenium and other COPCs associated with
the minerals can be released and transported into the environment. Uranium, as part of
naturally occurring radioactive materials, can be elevated in phosphate ore from southeastern
Idaho as well as other parts of the US and world. Radionuclides can become concentrated in
wastes during mining and beneficiation as well as mineral processing.

The overburden piles have the greatest amounts of Mudstone and Waste Shale materials,
largest aerial extent, and greatest concentrations of selenium and other COPCs. The material
properties of the overburden piles allow for percolation of precipitation through the weathered
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Mudstone and Waste Shale, therefore releasing the greatest mass of COPCs directly into
groundwater and surface water. Tailings are limited in extent and have lower selenium
concentrations compared to the overburden piles. However, the fine-grained particle size of the
tailings reduces exposure to the weathering effects of air and water and thus fewer and lower
concentrations of COPCs are released into groundwater and surface water. Waste rock piles
generated during the underground mining operations are smaller in extent and have the lowest
selenium and COPC content.

21.4.2 Transport of COPCs

Transport of COPCs released from these sources is predominantly via surface water runoff in
the spring and via shallow groundwater. Sediment transport can occur as a result of erosion
during precipitation and runoff events. Selenium uptake by plants growing on overburden piles,
waste rock, and tailings, although not considered physical transport, represents a potential
exposure pathway to receptors. Air transport of overburden dust particles from the overburden
piles is negligible, and transport to riparian soils is limited.

Surface Water and Sediment Transport — Transport of COPCs from the Mined Area into the
surrounding surface water and sediment within the Non-Mined Area of the Site is most
significant along the east side of Woodall Mountain. Transport of COPCs has been the most
significant in the Pedro Creek Sub-Basin, with the State Land Creek Sub-Basin showing
impacts as well. Camp G Creek has the most limited extent of mining-related releases to
surface water and sediment. Transport of COPCs into the drainages along the west side of
Woodall Mountain is limited given the topography and configuration of the overburden piles and
tailings source materials.

Although transport of COPCs has occurred from the Mined Area and into the Non-Mined part of
the Site, off-Site impacts to surface water and sediment in the UBR and Trail Creek appear to
be indeterminate. Conda mining-related impacts on the UBR and Trail Creek are greatest
during periods of high runoff when contaminated surface water and sediment in State Land
Creek and Pedro Creek can reach these waterbodies. Selenium concentrations in surface
water and sediment of the UBR and Trail Creek are below comparison levels and do not
indicate a measureable change between locations upgradient and downgradient of the Site
(Formation 2016a and USGS 2015). There are no surface water releases on the West Side of
the Aspen Range and concentrations of selenium in sediment at the mouths of the dry
drainages are below comparison values.

Groundwater Transport — Impacts to shallow groundwater in the eastern part of the Site have
occurred in groundwater in proximity to the overburden piles. Horizontal transport in
groundwater is mostly in shallow hydrostratigraphic systems and limited with the individual
extent of the drainages along both the east and west sides of the Aspen Range. The
groundwater plumes, containing elevated COPC concentrations, in the shallow

S:\Jobs\0442-001-900-Simplot-Conda\RIFS_RiskAssessRpts\ERA\FinalRpt\FnlCondaSSERA.docx

12



Site-Specific Ecological Risk Assessment Report
Conda/Woodall Mountain Mine FINAL December 2016

hydrostratigraphic system along the east side of the Aspen Range do not appear to have
extended beyond the second set of foothills. Base-flow conditions in the drainages, during flow
periods sustained by shallow groundwater discharge, do not indicate COPC concentrations
exceeding criteria. The groundwater plumes in the shallow hydrostratigraphic system along the
west side of the Aspen Range do not appear to have extended much beyond the New Tailings
Pond northward or westward, or much westward beyond the meadows area.

Plant Uptake — The overburden piles contain vegetation with the highest selenium
concentrations. Direct uptake of selenium and other COPCs occurs where vegetation is growing
in Mudstones and Waste Shale. However, a contributing factor is the type of vegetation. For
example, selenium hyperaccumulators can have relatively high concentrations of selenium,
even when not growing directly on Mudstones and Waste Shale. Plants growing on parts of the
overburden piles containing more Dinwoody Formation or Wells Formation materials, relative to
Mudstones and Waste Shale, accumulate less selenium.

Terrestrial and Aquatic Biota — In general, concentrations of selenium and other COPCs were
highest in biota collected closest to the source material, and decreased with increasing distance
from the source material.

2.2 Ecological Conceptual Site Model

The ECSM identifies the means by which ecological receptors may be exposed to Site
contaminants and provides a basis for identifying data and risk analysis needs for the SSERA.
The ECSM includes the following elements (USEPA 1997):

e Primary and secondary sources;

e Mechanisms of COPC releases from these source areas;

o Exposure pathways; and

o Receptor groups, exposure scenarios and assessment endpoints.
The ECSM for the Site is shown in Figure 2.2-1. The nature and extent of contamination by
COPCs at the Site was characterized through the collection of a broad range of Site-specific
physical and chemical information as detailed in the Revised Draft Final Rl Report (Formation
2016a). The RI evaluations showed that, relative to all COPCs, selenium generally has the
widest spatial distribution and greatest order-of-magnitude of concentrations exceeding

screening-level benchmarks in the media at the Site.

COPC Sources and Mechanisms of Release — The primary source of COPCs at the Site is
the material comprising the ODAs, and tailings materials deposited in the OIld Tailings Pond
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area (referred to as RMM).> Through weathering and leaching, COPCs can be released from
the RMM and other source materials and transported via wind and water to the secondary
source media of air, soil, sediment, surface water, and groundwater.

The media that are potential COPC sources at the Site include:

e Soil and RMM (e.g., overburden and tailings);

e Surface water (i.e., streams, ponds, seeps and springs); and

e Sediments.
Additional secondary COPC sources include forage and prey (e.g. plants, invertebrates, and
small vertebrates) that may contain COPCs at higher than normal concentrations due to
exposure to the primary COPC sources.
Receptors and Exposure Pathways — Potential exposure pathways at the Site were
categorized as: (1) potentially complete and significant contributors to exposure; (2) potentially
complete, but likely to be insignificant to overall exposure; or (3) incomplete exposure pathway.
Only potentially complete pathways that are likely to be significant contributors to exposure were
evaluated quantitatively in the SSERA.
(1) Potentially Complete and Significant Exposure. The exposure pathways for general
groups of receptors (i.e., terrestrial, riparian, and aquatic) (Figure 2.2-1) included in the

guantitative analysis are identified below.

Terrestrial (Upland) Receptors

¢ Incidental ingestion of source materials, soil, and surface water through feeding,
foraging, or grooming;

¢ Plant uptake of COPCs in source materials and soil; and
e Dietary uptake (food web transfer).

Riparian Receptors

¢ Incidental ingestion of soil, sediment, and surface water through feeding, foraging, or
grooming;

5 Also includes the ore-slurry overflow storage areas.
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e Plant uptake of COPCs in solil, sediment, and surface water; and
o Dietary uptake (food web transfer).

Aquatic Receptors

¢ Incidental ingestion of sediment and surface water (avian and mammalian wildlife);

o Plant uptake of COPCs in sediment and surface water;

o Dermal contact with surface water (fish and non-fish aquatic life);

o Dermal contact with sediment (non-fish aquatic life only); and

o Dietary uptake (food web transfer).
(2) Potentially Complete, but Insignificant Exposure. Exposure pathways that are complete
but either lack the data required to quantitatively assess risks or are insignificant in the total

exposure of the receptor include the following (Figure 2.2-1):

Terrestrial Receptors

¢ Inhalation of source- or soil-derived particulates;
e Dermal contact with source materials, soil, and surface water; and
e External radiation from source materials and soil.

Riparian Receptors

¢ Inhalation of soil-derived particulates;
e Dermal contact with soil, sediment, and surface water; and
e External radiation from source materials and soil.

Aquatic Receptors

o Direct dermal contact with sediment (fish).

For some insignificant pathways, limited scientific information is available to model exposures
accurately for ecological receptors (e.g., respiration of particulates, dermal exposure to metals),
but USEPA (2005a) has made recommendations that pathways can generally be considered
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insignificant compared to ingestion. Receptors can have dermal contact with source materials,
soil, sediment, and surface water. However, dermal exposure of birds and mammals to metals
and metalloids are generally expected to be negligible relative to all other exposure routes
(USEPA 2005a), and are not evaluated quantitatively. Inhalation of dust in ambient air is a
complete pathway but is also assumed to be insignificant relative to the ingestion route of
exposure (USEPA 2005a). In addition, the complete incidental ingestion exposure pathway is
assumed to include incidental ingestion of windblown particles and dust.

(3) Incomplete Exposure Pathway. It is assumed that there is no direct contact with
groundwater. Exposure to groundwater could occur where it daylights as surface water in
creeks, ponds, seeps, and springs and is being evaluated as a surface water exposure
pathway.

Representative Receptor Species — Ecological receptors in the overall receptor groups listed
above differ in ways that may affect their levels of exposure to COPCs. Because it is not
practical to model exposure for all potential receptor species, specific species were selected to
represent major functional groups based on trophic levels (i.e., primary [1°] producer, or
secondary [2°], or tertiary [3°] consumer) and feeding guilds (i.e., herbivorous, omnivorous,
carnivorous). Feeding guilds are groups of organisms that exploit similar resources for food.
Potentially exposed ecological receptor groups (presented as feeding guilds) and representative
receptors for the terrestrial and riparian/aquatic systems at the Site are presented in Table 2.2-
1. The representative species were used in the screening-level exposure and risk calculations
described in Section 2.3. The representative species list is largely similar to that presented in
the Area-Wide Ecological Risk Assessment (AWERA) (TTEMI 2002). The list also includes
surrogate species in some cases, which are species that are similar to representative receptors
for which more information exists to develop exposure assessment models.

Livestock (cattle, sheep, and horse) grazing occurs at the Site and potential risk to these
receptors are evaluated and documented independently from ecological receptors.

2.3 Screening Level Ecological Risk Assessment

The SLERA was conducted as part of the BPF to identify the COPCs that clearly do not
represent unacceptable risk, and for which no further analysis is necessary. The remaining
chemicals were identified as the ECOPCs for which the more detailed risk assessment was
required. The benchmarks and Toxicity Reference Values (TRVS) used for screening of surface
water, sediment, fish tissues, and radionuclides are provided in Tables 2.3-1 through 2.3-4. All
summary statistics for the Site-wide screening data are provided in Appendix A.
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As defined in the BPF (Formation 2012a), the following overall steps were used to conduct the
screen of COPCs and identify ECOPCs:

e For aquatic receptors, maximum concentrations in surface water (Tables 2.3-5 and 2.3-
6) and sediment (Tables 2.3-7 and 2.3-8) were compared to concentration-based toxicity
screening-level benchmarks (Tables 2.3-1 and 2.3-2, respectively). For fish tissues,
maximum concentrations were compared to screening-level benchmarks in Table 2.3-9.
For terrestrial plants and invertebrates, maximum concentrations (Table 2.3-10) in soll
were compared to concentration-based toxicity screening-level benchmarks. If the
maximum concentration exceeded the respective screening level, the chemical was
retained for further analysis as an ECOPC. Per the BPF, chemicals detected in less
than 5 percent of samples were excluded as ECOPCs. As shown in Tables 2.3-5
through 2.3-10, no ECOPCs that were excluded from further assessment using the 5
percent detection rule had concentrations exceeding their concentration-based toxicity
screening-level benchmarks.

e Screening-level exposure modeling was conducted for terrestrial and riparian wildlife
receptors. The exposures were estimated based on the equation described in Section
2.3.2. Maximum concentrations in each exposure medium were included in exposure
calculations and compared to TRVs as described in Section 2.3.2. If the exposure
estimate exceeded the screening-level TRV, the chemical was retained as an ECOPC
for that receptor and retained for evaluation in the SSERA.

Additional data treatments were:

e Any chemical not positively detected in 5 percent of the samples (minimum of 20
samples per chemical) was excluded as an ECOPC.

e Chemicals for which no toxicity information (i.e., screening level or TRV) was readily
available were identified as ECOPCs of uncertain risk and carried forward into the
SSERA and discussed in the uncertainty section of that assessment.

2.3.1 Aquatic ECOPCs

Surface Water ECOPCs - To identify the ECOPCs in surface waters, two evaluations were
conducted. Site-wide maximum concentrations in areas considered to be aquatic habitat
(streams, creeks, seeps/springs, wetlands, and/or ponds) (Table 2.3-5) were compared to their
respective benchmarks. For the second evaluation, maximum concentrations from mine
features (e.g., Pit Lake, tailings pond, French Drain, seep ponds, and sediment basins) (Table
2.3-6) were compared against the same benchmarks. The results of both screening level
evaluations were used to identify ECOPCs. Chemicals for which no screening benchmarks or
criteria exist were carried forward as ECOPCs for further assessment and consideration.
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In surface waters for aquatic habitats, based on the Site-wide maximum screening, aluminum,
cadmium, iron, lead, selenium, and zinc are ECOPCs (Table 2.3-5). For the aquatic habitats,
the following chemicals in surface water were identified as posing de minimis risk: antimony,
arsenic, barium, beryllium, boron, chromium, cobalt, copper, fluoride, manganese, mercury,
molybdenum, nickel, silver, thallium, uranium, and vanadium.

In mine feature surface waters, based on the Site-wide maximum screening, aluminum,
cadmium, fluoride, iron, nickel, selenium, vanadium, and zinc are ECOPCs (Table 2.3-6). For
the mine features, the following chemicals in surface water were identified as posing de minimis
risk: antimony, arsenic, barium, beryllium, boron, chromium, cobalt, copper, lead, manganese,
mercury, molybdenum, silver, thallium, and uranium.

Sediment ECOPCs — The selection of sediment ECOPCs was conducted by a similar process
as described above for surface water. Chemicals for which no screening benchmarks or criteria
exist were carried forward as ECOPCs for further assessment and consideration. Based on
Site-wide screening for aquatic habitats (Table 2.3-7), chemicals identified as potential ECOPCs
included: aluminum, antimony, arsenic, barium, beryllium, boron, cadmium, chromium, copper,
iron, manganese, mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc.

For the mine features, Site-wide screening based on maximum concentrations (Table 2.3-8),
yielded the following ECOPCs, including: aluminum, antimony, arsenic, barium, beryllium,
boron, cadmium, chromium, copper, manganese, mercury, molybdenum, nickel, selenium,
silver, thallium, vanadium, and zinc.

For the aquatic habitats, the following chemicals in sediments were identified as posing de
minimis risk: cobalt, lead, and uranium. Iron is added to this list for the mine features.

Tissue ECOPCs - Fish sampling was conducted in the lower perennial sections of State Land
Creek, Camp G Creek, and Pedro Creek. No trout were collected from any of these locations.
The predominant species across all locations were redside shiners and speckled dace. A single
mountain sucker, Utah sucker and Paiute sculpin each were collected at two locations, but the
tissue data from these fish provide little in the way of representative information simply due to
the low numbers. Prior to conducting the baseline risk characterization, the initial risk screening
was conducted to focus the COPC list and define which of these chemicals are ECOPCs (Table
2.3-9). The initial screening was conducted using the maximum tissue concentration regardless
of species. Subsequent risk characterization steps used the cyprinid data to provide
representative tissue concentrations for exposure.

The following ECOPCs were identified and are carried forward to the Tier 1 assessment:
aluminum, barium, boron, cobalt, copper, iron, manganese, nickel, selenium, and vanadium. Of
these ECOPCs, no TRVs were identified for barium and manganese.
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2.3.2 Terrestrial ECOPCs

The results of the screening comparison for terrestrial plants and invertebrates are shown in
Table 2.3-10.

Screening for mammalian and avian wildlife was conducted by estimating intake of COPCs from
food, water and soil; then comparing the intake estimates to TRVs that represent no observed
adverse effect level TRVs (NOAEL TRVs). This approach for the wildlife screen was used
because Site-specific COPC concentration data were available for all of the relevant media,
reducing the uncertainty associated with screening on the basis of generic screening levels that
do not reflect conditions at the Site.

The generic equation used to calculate intake is:

DOSGT = (SUF) « |_(Cmedia X IRmedia)+ (Cprey XIRprey )J
Where: BW

Doseroa= Daily dose resulting from ingestion of abiotic media and dietary items (milligrams
chemical per kilogram body weight per day [mg chemical/kg BW/day]).

Credia = Maximum Concentration of chemical in abiotic media (milligrams per kilogram
[mg/kg] or milligrams per liter [mg/L]) during incidental ingestion of that media.

Corey = Maximum Concentration of chemical in prey or forage types (mg/kg).

IR = Ingestion Rate (the amount of prey items, surface water, sediment, and soll
ingested per day) (kilograms per day [kg/day], kg/kg BW/day).

BW = Body Weight of receptor species (kg).
SUF = Site Use Factor to account for the amount of time that the organism spends using
the Site.

The inputs to the exposure assessment model are presented on Tables 2.3-11 and 2.3-12.
These tables indicate the Site-specific dietary items and diet percentages used to calculate an
estimated total intake for each receptor along with the remaining exposure factors used in the
equation above. All exposure factors (e.g., tissue concentrations, ingestion rates) used in the
exposure estimation are presented on a dry weight basis.

The exposure parameters, such as daily rates for intake of forage, prey, water, and incidental
ingestion of media, used to develop the exposure assessment model are similar to those
presented in the AWERA (but with updates to more current sources in some cases) and used
for the SSERA for the nearby Smoky Canyon Mine site (Formation 2014). These parameters
are largely based on standard source documents (e.g., Wildlife Exposure Factors Handbook
[USEPA 1993]). The exposure factors were selected during the AWERA process to represent a
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reasonable maximum exposure (RME). The SUF was assumed to be 1.0 for all receptors and
the maximum Site-wide concentration of each COPC in each medium was used in the exposure
model.

The total intake was then compared with a NOAEL TRV to assess whether the chemical was
retained as an ECOPC. NOAEL TRVs are measures of effects that represent exposure levels
at or below which no adverse effects are expected.

For the COPCs for which USEPA Ecological Soil Screening Levels (EcoSSLs) are available
(USEPA 2005a and updates), the NOAEL TRV derived by USEPA and used in the EcoSSL
calculation was used as the screening-level TRV for birds and mammals. For all other COPCs,
NOAEL TRVs were selected as discussed in the BPF. The NOAEL TRVs are provided in Table
2.3-13 and screening results are provided in Table 2.3-14.

For radionuclides, total ionizing radiation (TIR) risks to aquatic and terrestrial/riparian receptors
were evaluated following guidance for general screening provided in the U.S. Department of
Energy (USDOE) Graded Approach for Evaluating Radiation Doses to Aquatic and Terrestrial
Biota (USDOE 2002), using the methodology available in the RESRAD-Biota software (USDOE
2009) and assumptions about activity level of U-238 related to uranium concentrations as
presented in Agency comments to the Risk Assessment Approach Technical Memorandum
(RAATM), dated March 2009. The maximum Site-wide uranium results for water (mg/L),
sediment (mg/kg), and soil (mg/kg) were converted to an estimated activity level (picocuries per
liter [pCi/L] or picocuries per gram [pCi/g]) of U-238. It is assumed that uranium concentrations
can represent U-238 activities, as U-238 comprises at least 95 percent of naturally occurring
uranium. The estimated activity level was calculated for U-238, and the same activity level was
assumed for daughter products (Pb-210, Po0-210, Ra-226, Rn-222) assuming secular
equilibrium. These assumptions are more likely to overestimate actual radioactivity for these
compounds.

The resulting estimated activity levels were compared to default Level | Biota Concentration
Guides (BCGs), which are screening values considered safe to exposed biota, for each type of
ecosystem (aquatic, terrestrial, or riparian). BCGs represent the concentration of a radionuclide
in an environmental media that would not result in adverse effects to sensitive receptors. The
dose rate limits used to derive the BCGs for each organism type are 1 rad/day for aquatic
animals, 0.1 rad/day for riparian animals, 1 rad/day for terrestrial plants, and 0.1 rad/day for
terrestrial animals. Tables 2.3-15 and 2.3-16 present the radionuclide screening levels (i.e.,
Level | BCGs). The overall TIR exposure was estimated by using a sum of fractions approach
to sum exposures of aquatic, riparian, and terrestrial biota to uranium isotopes in water,
sediment, and soil. If the sum of fractions across media is less than 1, then the TIR exposure is
considered not likely to cause observable changes in ecological receptors.

As indicated in Tables 2.3-15 and 2.3-16, the only TIR exposure calculation that exceeded 1
was for riparian animals exposed to water. This TIR was heavily driven by the estimated
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radium-228 activity (TIR Ratio = 1.8). Since very little data regarding radium-228 activity in
water is available at the Site additional risk characterization is limited and uncertain. The
potential for risk from radium-228 is discussed in more detail in the Uncertainty Analysis
(Section 5).

2.3.3 ECOPCs Selected for Further Assessment

The results of the SLERA are provided as a list of ECOPCs for each media/receptor pair. Table
2.3-17 provides a summary of ECOPCs selected for further assessment in the SSERA for
aquatic receptors. Tables 2.3-18 and 2.3-19 summarize the ECOPCs selected for further
assessment for the terrestrial receptors.

All COPCs that were not identified as ECOPCs are assumed to be of de minimis risk to
ecological receptors at the Site and are not discussed further in the SSERA. ECOPCs without
screening criteria were designated as uncertain and are discussed in more detail in the
Uncertainty Analysis (Section 5).

2.4 Assessment and Measurement Endpoints

As part of problem formulation, USEPA guidance (USEPA 1997) recommends identifying
overall site management goals and assessment/measurement endpoints on which the analysis
of risk should focus. Assessment endpoints are explicit descriptions of the ecological values to
be protected as a result of management actions at a site. Measurement endpoints are specific
data collected to address the assessment endpoints in an attempt to answer the risk questions
as related to the risk management goals at a site. Assessment and measurement endpoints
associated with the potentially exposed receptor groups discussed were presented in the BPF
and are provided in Table 2.4-1.

Overall, significant adverse ecological effects are defined as toxicity from site conditions that
result in reductions in survivorship or reproductive capability, threatening populations or
community function. For species that are afforded additional regulatory protection due to their
rare or threatened status, significant adverse effects can occur even if individuals are affected.
For other species with stable or healthy populations, the assessment focused on community-
level or population-level effects where some individuals may suffer adverse effects, but the
effects are not ecologically meaningful because the overall site population is not significantly
affected. Risk was assessed in terms of an ‘average reduction in survivorship and fecundity
across a population of organisms’ for these species.

Risk to amphibians was evaluated through comparison of surface water concentrations to
standards or criteria considered protective of all aquatic organisms. In the case of selenium,
additional risk characterization was conducted by comparing fish tissue concentrations (a
representative and similarly sensitive exposure receptor surrogate for amphibian tissues) to
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tissue based thresholds both for fish and separately derived thresholds for amphibian tissue
based thresholds. Reptiles were assessed through evaluation of birds because birds are known
to be sensitive to potential Site ECOPCs.

Measures of exposure are defined as those measures that describe the location and
concentration of ECOPCs in abiotic and biotic media that are used to estimate exposure to
ECOPCs for each receptor considered in the SSERA (USEPA 1998). Exposure estimates were
based on exposure units (EUs) appropriate to each receptor type, and using a tiered process
with exposure estimated using decreasing conservatism and uncertainty, and increasing
representativeness in successive tiers. EUs are shown in Figure 2.4-1. The tiered process is
intended to provide more representative exposure estimates and help reduce and characterize
uncertainty associated with spatial distribution of ECOPC concentrations.

For the terrestrial assessment, exposures were estimated for each EU using un-weighted data
for Tier 1. All available data for the EUs were combined and upper-bound estimates of the
average exposure concentrations were calculated. The Tier 1 evaluation provides a reasonable
estimate of exposure and risk to the subpopulations of receptors inhabiting the EU. The Tier 1
evaluation does not take home range of the receptors into account (i.e. all calculations have
100% site use within the EU), so for small receptors with limited home ranges, an EU may make
up the territory for an entire sub-population. For larger home range receptors, an EU may make
up the home range for a few individuals or even only part of the home range for individuals or
subpopulations.

The Tier 2 evaluation estimated exposure based on individual sample points. This evaluation
provides a more detailed characterization of exposures because it considers data based on the
area represented by each sample point within each EU. The Tier 2 evaluation does not,
however, represent population-based exposure except for small subpopulations of small home
range receptors that inhabit the area near the sampling location. The Tier 2 assessment
assumes that the receptors spend all of their time at the sampling location and is, therefore,
intended to provide more spatial resolution to risk managers by highlighting areas of the EUs
that may have higher or lower ECOPC concentrations and carry more weight spatially in the
Tier 1 assessment. Risk managers should consider data from both the Tier 1 and Tier 2
evaluations as part of the decision making process for the Site.

The tiered assessment for aquatics receptors focused on large-scale drainages, and then
narrowed to specific habitats within each drainage. For example, the Tier 1 evaluation was
conducted by the primary EUs identified in Figure 2.4-2. ECOPCs carried forward from the Tier
1 assessment were then evaluated by habitat types within each EU. For the mine features, the
surface water features were standing water, typically ponds, so they were evaluated by mine
feature as part of the Tier 1 assessment. For the Tier 2 evaluation, both the aquatic habitats
and mine features included less conservative assumptions for the aluminum criteria (as
described later in the ERA) and included both chronic and acute criteria comparisons for surface
water as well as low and high effects benchmarks (or TRVS) for sediments.
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The EUs within which data were aggregated are presented in Figures 2.4-1 and 2.4-2. EUs
were developed to be geographically contiguous areas that have common contaminant sources
(e.g., an ODA), hydrological basins (e.g., State Land Creek), and/or habitats (e.g.,
terrestrial/riparian). The EUs are of ecologically meaningful size appropriate to the Assessment
Endpoints and representative receptors being considered. The EUs were also identified to
correspond to the different areas of the Site for which separate risk management and
remediation decisions will be made (e.g., ODAs/mine panels). Exposures to ecological
receptors will be calculated based on consideration of the EUs and home range of the
receptors. Because all receptors are not expected to use all portions of the Site equally, based
on habitat requirements for each species, exposure will also be estimated for each receptor
group independently based on available habitat and home range size. Exposures for wide-
ranging species that generally utilize areas larger than the EUs (e.g., coyote and harrier) were
evaluated using an aggregation of Site-wide data. Exposures for small-ranging species were
addressed using data aggregated on an EU basis. Exposures to riparian/aquatic receptors
were calculated on a watershed/drainage basis and by aquatic habitat type (i.e. stream vs.
wetland/marsh).

The primary risk questions answered in the SSERA are the following:

1) Do ECOPC concentrations in upland and terrestrial habitats represent a significant
source of risk capable of adversely affecting populations of common species and/or
individuals of T/E species inhabiting the areas potentially affected by current or historical
mining at the Site?

2) Do ECOPC concentrations in surface water and/or sediment represent a significant
source of risk capable of adversely affecting the aquatic community and/or specific
aguatic receptors inhabiting the water bodies and drainages of the Site?

Details of the complete exposure and effects assessments are provided in the following
sections.
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3.0 AQUATIC RISK ANALYSIS AND CHARACTERIZATION

The estimation of exposure, effects, and the characterization of risk for aquatic receptors are
discussed in detail in the following sections. The assessment and measurement endpoints
associated with the potentially exposed receptor groups were discussed in Section 2.4.

3.1 Exposure Assessment

The ECSM (Figure 2.2-1) presents the complete exposure pathways. The Site-wide screening
level assessments were based on comparison of maximum concentrations in aquatic habitats
and mine features for each Remedial Investigation Chemical of Potential Concern (RI COPC) to
respective screening level effects thresholds. Sites included for each of these respective
assessments are shown in Figures 3.1-1 and 3.1-2. The assessment was narrowed to aquatic
habitats where likely exposure occurs. From this secondary assessment, the following
ECOPCs were identified:

e Surface water — aquatic habitats: aluminum, cadmium, iron, lead, selenium, and zinc.

e Surface water — mine features: aluminum, cadmium, fluoride, iron, nickel, selenium,
vanadium, and zinc.

e Sediment — aquatic habitats: aluminum, antimony, arsenic, barium, beryllium, boron,
cadmium, chromium, copper, iron, manganese, mercury, molybdenum, nickel, selenium,
silver, thallium, vanadium, and zinc.

e Sediment — mine features: aluminum, antimony, arsenic, barium, beryllium, boron,
cadmium, chromium, copper, manganese, mercury, molybdenum, nickel, selenium,
silver, thallium, vanadium, and zinc.

e Fish Tissue — aluminum, barium, boron, cobalt, copper, iron, manganese, nickel,
selenium, and vanadium.

The ProUCL-calculated exposure point concentrations (EPCs) (Appendix A) are expressed as
the 95 percent upper confidence limit on the mean (95UCL)® and were estimated using results

6 Consistent with EPA guidance (USEPA 1992), exposure point concentrations in the SSERA were represented by the 95 percent
UCL on the mean (i.e., p<0.05). Data that were reported as less than detection were included in the EPC calculations. The
statistical program ProUCL (USEPA 2013) was used to calculate the 95th UCL, including non-detected concentrations and allowing
the program algorithms to estimate a UCL through bootstrapping methods. The output from Pro UCL recommends a 95th UCL and
that value was used unless it was greater than the maximum concentration. If the 95th UCL was greater than the maximum
concentration, and more than 9 samples are available, then the maximum concentration was used as the EPC, consistent with the
Agency approved BPF. In the event that the sample count is less than 9, and the maximum concentration was used as the EPC,
the uncertainty surrounding the value is described.
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from soil, surface water, and sediment samples collected during the RI. For the Tier 1 risk
characterization, EPCs were derived for each EU. For the Tier 2 risk characterization, the data
are further subdivided by habitat within each EU (Figures 3.1-1 and 3.1-2) to derive parameter
specific EPCs.

3.1.1 Tier 1 Exposure Assessment

Surface Water — Based on the initial screening using maximum concentrations from aquatic
habitats as described in Section 3.1, aluminum, cadmium, iron, lead, and selenium were carried
forward as ECOPCs for surface waters. Surface water EPCs are presented in Appendix A-1,
Table A-1.1. Data compiled for the derivation of EPCs within each EU were screened to include
locations with intermittent or perennial aquatic habitats and included three primary types:
stream/rivers, wetlands, and ponds. Because hardness plays a role in ameliorating toxicity for
several chemicals, ambient hardness data were compiled for each EU (Table 3.1-1). These
data will be utlized later in the risk characterization for hardness-based metal criteria
calculations. For the Tier 1 risk characterization (Table 3.1-2), EPCs were based on the
inclusions of all three habitats for each EU. Summary statistics provided in Table 3.1-2 show
the range of ECOPC concentrations in surface waters for each exposure unit for aquatic
habitats. Table 3.1-3 presents similar information focusing on the specific surface waters
considered to be mine features.

Sediment — EPCs for sediments were derived for ECOPCs within each EU and are presented
in Appendix A-1, Table A-1.2. Of the sediment ECOPCs, no readily available sediment quality
benchmarks or toxicity data could be identified for beryllium and vanadium; therefore, these
analytes were carried forward as ECOPCs due to uncertainties concerning the concentrations
measured and no comparable thresholds to assess effects. Sediment data for the Tier 1 risk
characterization were treated similarly to surface water data where perennial and intermittent
habitats were used and grouped together to derive the EU specific EPCs (Table 3.1-4).
Likewise, Table 3.1-5 presents the summary statistics for sediments from aquatic mine features.

Fish Tissue — To further evaluate the potential risks of fish tissue residues in the Tier 1 risk
characterization, the redside shiner and speckled dace data were combined because both
species are in the same family (Cyprinidae) and have similar feeding strategies yet occupy
different levels in the water column. Redside shiners are pelagic free swimming fish while
speckled dace are benthic fish found on and within the benthic substrate. EPCs for fish tissues
were derived for ECOPCs for each stream given the few locations where fish were collected.
Fish tissue data for State Land Creek were combined to derive an EPC; only two fish were
available from SLC-2 and three fish were available from SLC-0. The concentrations of cadmium
and selenium are similar between species. For example, at SLC-1 (State Land Creek),
selenium in redside shiners ranged from 11.1 to 18.8 mg/kg dw while in speckled dace selenium
ranged from 14.5 to 19.3 mg/kg dw. At SLC-1, cadmium in redside shiners ranged from 0.094
to 0.263 mg/kg dw while in speckled dace selenium ranged from 0.055 to 0.353 mg/kg dw. Fish
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tissue data were not combined from differently sized fish because all fish were small (less than
100 millimeters [mm] in length). Fish-tissue data are presented in Appendix A-1; the results of
Pro UCL outputs are provided in Table A-1.3. The Tier 1 risk characterization information for
fish tissues is provided in Table 3.1-6.

Amphibian Tissue — Only a single amphibian tissue sample was collected. Site fish tissue
data and effects thresholds were used as a comparative evaluation with the assumption that fish
bioaccumulation of ECOPCs and effects are at least as sensitive if not more sensitive than
amphibians. This was done primarily because of the overall lack of amphibian effects
thresholds. For selenium, a single amphibian effects threshold was found and used to assess
selenium tissue residues in fish and the single amphibian tissue sample. Table 3.1-7 shows the
data utilized for the Tier 1 amphibian assessment.

Benthic Tissue — Like amphibian tissues, effects data for benthic macroinvertebrates based on
tissue residues are lacking. A single effect threshold for benthic macroinvertebrates was found
for selenium. As part of the RI data collection (Formation 2016a), benthic macroinvertebrate
tissue samples were collected from a number of locations across the Site. Each sample for a
location was a composite of the representative community from that location based on visual
observation of the sample. Individual invertebrates were picked from sample debris and
composited into a tare-weighted jar to achieve as near as possible a 5 gram sample for tissue
analysis of Rl COPCs. Table 3.1-8 presents the Tier 1 risk characterization for selenium in
benthic macroinvertebrate tissues from different locations.

3.1.2 Tier 2 Exposure Assessment

Surface Water and Sediment — Tier 2 risk characterization for surface waters and sediments
involved deriving EPCs for each habitat within each EU (Appendix A-1, Tables A-1.4 and A-1.5,
respectively). For mine features, the only aquatic features were ponds, so no further habitat
divisions were made. For surface water habitats comprised of several sampling locations,
additional risk characterization was conducted on a Site basis through time and by flow
characteristic if necessary. Tier 2 risk characterization was conducted for any ECOPC that was
carried forward from the Tier 1 assessment. In addition, the Tier 2 risk characterization included
the derivation of an incremental risk quotient (IRQ) which is defined as the habitat or site hazard
guotient (HQ) minus the background HQ. The IRQ provides an estimate of risks due to the Site
and/or risks due to background. Background chemical concentrations were derived as
described in Appendix B. Because inorganic contaminants can be naturally occurring, it is
important to understand the contribution of naturally present concentrations of ECOPCs versus
concentrations due to the Site. IRQs were derived in Tier 2 for both surface water and sediment
ECOPCs.
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For surface waters, the Tier 2 risk characterization for aquatic habitats and mine features is
presented in Table 3.3-1, while for sediments the Tier 2 risk characterization is presented in
Table 3.3-2.

Fish Tissue — As the primary bioaccumulative ECOPC, selenium in fish tissues was further
assessed by individual species data from each of the three drainages where fish were collected.
The purpose in this additional assessment was to evaluate if any different conclusions would be
drawn from the Tier 1 assessment for selenium based on the concentration disaggregated
tissue data. For example, in State Land Creek, where three locations were sampled, all of the
selenium tissue data were combined in the Tier 1 assessment to derive a single EPC for
selenium in State Land Creek. Table 3.3-3 shows the concentration data by species and
location to further evaluate potential risks.

3.2 Effects Assessment

The effects assessment includes the development of toxicity benchmarks, called TRVs. The
TRVs represent known levels of toxicity (or lack thereof), and are developed based on scientific
literature or other sources of toxicity data. The EPCs are compared to the TRVs to help
determine whether exposures at the Site are potentially ecotoxic. The following subsections
present the TRVs for surface water, aquatic sediments, and fish tissues. Numeric thresholds of
toxicity were available for all surface water COPCs and most sediment COPCs, with the
exception of beryllium and vanadium.

3.2.1 Surface Water TRVs

The TRVs for this SSERA were derived primarily from chronic Idaho State standards (IDAPA
2012; 58.01.02). Where standards were not available, USEPA’s Ambient Water Quality Criteria
(AWQC) were used. Water quality values from both of these sources are based on potential
toxicity of chemicals to a broad range of aquatic organisms, with the concentrations being
protective of 95 percent of the species. Numeric surface water values used as TRVs are listed
in Table 2.3-1.

In cases where neither chronic Idaho State standards nor AWQC were available, other state
water quality standards or secondary chronic values (Tier Il) derived by the Michigan
Department of Environmental Quality (DEQ) (2015)” were used. If a Tier Il value was available
and a USEPA approved state standard was available from another state, then the approved
state standard was used. Secondary chronic values (Tier Il) are derived similarly to AWQCs,
but without the required eight families necessary to derive a Tier | value. Following is a brief

7 Michigan DEQ frequently revisits and revises its Tier Il Rule 57 values based on the availability of new toxicity data for different
parameters. The process is conducted under the Great Lakes Water Quality Initiative. Suter and Tsao (1996) values were
developed using the same process as Michigan’s Tier Il values, but have not been updated since 1996.
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discussion of the surface water TRVs and their origin. For those analytes with hardness-based
criteria or standards, the lower 95" percent confidence limit of the mean hardness was used to
derive the criteria.

Chronic values were the first choice for use as TRVs because these values represent a
threshold of acceptable effects levels over a long period of time. Continuous exposure of
organisms over an extended period of time can affect survival, growth, reproduction, and
physiological and biochemical internal processes. For most studies used in the derivation of
chronic values, effects thresholds for multiple life stages, including sensitive early life stages or
organisms, are typically included in the derivation. In addition, sensitive endpoints such as
growth and reproduction are often used in the derivation process.

TRVs for arsenic, cadmium, chromium, copper, lead, mercury, nickel, selenium, silver, and zinc
are chronic State of ldaho water quality standards (Table 2.3-1). Of these, cadmium, copper,
lead, nickel, silver, and zinc are hardness-based standards. Hardness-based standards account
for hardness in the derivation of the value because hardness can affect the bioavailability and
toxicity of certain metals. As hardness increases, so does the derived hardness-based standard.
For the purpose of this SSERA characterization, and because multiple hardness values were
collected over different flow conditions at each sample location, the lower 95" percent
confidence interval of the mean hardness for an EU (Table 3.1-1) was used as a representative
conservative screening hardness value from which to derive hardness-based TRVSs.

Selenium is of particular importance at this Site. The State of Idaho surface water quality
standard is 0.005 mg/l (Table 2.3-1). USEPA recently (July 2016) released a Final National
Criterion for Selenium that is based on maternal bioaccumulation from dietary exposure, and the
resulting developmental effect on fish embryos and early life stage fish. The new criterion is
based on an effects threshold for egg/ovary tissue concentrations rather than selenium
concentrations in water. Selenium accumulated via the diet is stored in egg tissues, sometimes
months in advance of oviposition, which can result in early life stage mortality and teratogenic
effects that in turn can result in mortality.

The developmental effects at the sensitive early life stages of fish have been the focus of
USEPA’s Final National Criterion which was released in July 2016. While this criterion focuses
on egg/ovary tissues, it allows for translation of egg/ovary effects thresholds to whole body
tissue residues, and/or water column concentrations of dissolved selenium.

For this SSERA, the selenium TRVs utilized include both the State of Idaho Water Quality
Standard (0.005 mg/l) as a screening TRV, and in later stages, the egg/ovary effects threshold
for the cyprinid, fathead minnow (Pimphales promelas) (USEPA 2016) which is discussed in
more detail for identification of the fish tissue TRV in Section 3.2.3 below.

The benchmark for iron was taken from USEPA’s (2014b) National Water Quality Standards
Table, which references back to USEPA’s 1986 Goldbook, Quality Criteria for Water. Limited
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data were available then as they are now for this criterion, as it is based on a single limited field
study. While USEPA (1986) is cited as the source of the iron criterion, the iron value has its
origins back in the USEPA Red Book circa 1976. A single field effect study was used as the
basis for the 1 mg/L value, and there has been little corroborating evidence since. For this
reason, EPRI (2004) undertook the task to develop a scientifically defensible iron criterion;
however, they found that the availability of usable laboratory studies was limited. Instead they
used an extensive bioassessment dataset from West Virginia to derive a value consistent with
the CWA 101(a) goal (i.e., maintain the chemical, physical, and biological integrity of the
Nation’s waters). The result of their analysis was that a value of 1.74 mg/L would be protective
of those aquatic biological communities. While it is not intended that this value is applicable to
the Site, the research from that document and compilation of studies reviewed indicates that a
number of factors govern iron toxicity, which is likely site-specific due to these compounding
factors. Therefore, the surface water TRV for iron may have significant uncertainty and is likely
biased low.

Aluminum TRVs include threshold criteria from two different sources. The first source is based
on the chronic benchmarks from USEPA’s AWQCs (1988) for aluminum for all waters where pH
levels are between 6.5 and 9. Aluminum solubility is highly affected below pH 6.5, with a
subsequent increase in Al*® as pH decreases; however, USEPA'’s criterion does not account for
this. Since 1988, a number of additional acute and chronic aluminum toxicity studies have been
published, many of which meet USEPA guidelines for AWQC development (Stephan et. al.
1985). Additionally, efforts by the Arid West Water Quality Research Project (AWWQRP 2006)
and a review by Parametrix (2009) have provided additional evidence that aluminum toxicity is
not only pH dependent (the current AWQCs are only valid for waters with pH between 6.5 and
9.0) but hardness-dependent as well. The current chronic AWQC is driven by brook trout and
striped bass studies that were carried out with very low hardness test waters (between 12 and
14 mg/L as calcium carbonate [CaCOg) at low pH, much lower than is typically observed in the
southwestern states. Using the new species toxicity data, recalculated hardness-based criteria
for aluminum have been developed (Parametrix 2009). In 2012, USEPA Region 6 approved the
use of the hardness based equation in New Mexico. They stated, “Based on an extensive
review of the supporting documentation, we are approving the application of the hardness-
dependent equation for aluminum to those waters of the State at a pH of 6.5 to 9.0 because it
will yield criteria that are protective of applicable uses in waters within that pH range” (USEPA
2012).

These criteria are expressed using the following formulas:

Acute Criterion (micrograms per liter [ug/L]) = e (-3695[in(hardness)}+1.8309)

Chronic Criterion (HQ/L) —e (1.3695[In(hardness)]+0.9162)

Applicable hardness values for the acute and chronic criteria equation above range from 26 to
220 mg/L CaCOs. The original AWQC for aluminum was based on minimal species data that did
not consider hardness and included studies conducted at the low end of the pH range for
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natural waters. The more recent criteria derivation recognizes these limitations and adds
additional toxicity data to a recalculation of the aluminum criteria values.

Michigan DEQ (MDEQ 2015) derived secondary chronic criteria for barium, beryllium, boron,
cobalt, molybdenum, thallium, and vanadium. These secondary (“Tier II”) values tend to be
highly conservative. Because fewer toxicity tests than the number of tests used to derive
National criteria are used in the derivation of a Tier Il value, an additional safety factor is used in
the derivation process. Higher numbers of test results allow for the use of a lower safety factor,
while lower numbers of test results require using a higher safety factor.

Hardness-based TRVs for manganese and uranium were obtained from Colorado Department
of Public Health and Environment (CDPHE) standards for the Arkansas River (CDPHE 2007).
These values are used as state water quality standards and have been approved for use by
USEPA Region 8.

3.2.2 Sediment TRVs

Chemical-specific-benchmarks for sediments are available in the literature for many chemicals.
Following the initial screening, additional literature searches were conducted to augment any
benchmark data gaps. Following the literature search, only beryllium and vanadium remained
as ECOPCs with no sediment benchmarks. Sediment TRVs are listed in Table 2.3-2.

In the screening level assessment, COPC maximum concentrations were compared to the
lowest benchmark of the (1) threshold effect concentrations (TEC), the concentration below
which no effects are expected, and (2) National Oceanic and Atmospheric Administration
Screening Quick Reference Table (NOAA SQUuIRT) values (a compendium of sediment
benchmarks). This provided a conservative assessment for determining ECOPCs from the
COPC list. Each of these benchmarks represents no-adverse-effects concentrations and is
appropriate for screening level evaluations.

For the baseline ERA, the probable effects concentrations (PECs) were added for the risk
characterization. Sediments were compared to both the lower and TEC level value (TRViow) as
well as the upper or PEC value (TRVhigh) to characterize risks. Information about the derivation
of sediment benchmarks and or sources of sediment toxicity data is described more fully below.

There are several different methods for deriving benchmarks and there is variability in the
endpoints and responses used. Each approach has certain advantages and limitations that
influence their application in the sediment quality assessment process (MacDonald et al. 2000).
The majority of the available benchmarks for sediments have been developed based on
invertebrate responses to chemicals in sediments.
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The primary sources of literature reviewed in developing benchmarks included the following
documents:

MacDonald et.al. (2000) — Development and evaluation of consensus-based sediment
quality guidelines for freshwater ecosystems.

e Buchman (2009) — NOAA Screening Quick Reference Tables (SQUIRTS).

e Ingersoll et al. (1996) — Calculation and evaluation of sediment effects concentrations for
the amphipod Hyallela azteca and the midge Chironomus riparius.

e MacDonald et al. (2003) — Development and Evaluation of Numerical Sediment Quality
Assessment Guidelines for Florida Inland Waters: Technical Report.

Methods for determining sediment benchmarks vary widely in the species used, exposure
regimes, endpoints, and interpretation of data. Most sediment benchmarks are derived based
on responses of invertebrate taxa such as amphipods, midges, mayflies, oligochaetes,
daphnids, various bivalves, and bacteria. This is primarily due to the fact that such taxa are in
intimate contact with sediments and control of exposures is both precise and accurate, making
interpretation of results more straightforward.

Endpoints used in testing range from survival, growth, deformities, and reproduction to more
subtle effects such as changes in biochemical biomarkers. Testing includes both field and
laboratory exposures of organisms to individual chemicals and mixtures of chemicals.

Sediment quality guidelines (SQGs) presented by MacDonald et al. (2000) are widely accepted
and based on empirical data from a wide range of testing conditions. SQGs from MacDonald et
al. (2000) were available for arsenic, cadmium, chromium, copper, lead, nickel, silver, and zinc.
Values presented in MacDonald et al. (2000, 2003) are based on sediment dry weights.

Aluminum, manganese, and iron TRVs were compiled from the NOAA SQUIRTS guidelines
(Buchman 2009). An additional manganese sediment toxicity value, apparent effects threshold
(AET) was also found in the Washington guidelines (Cubbage et al. 1997).

The barium TRV was from USEPA (1977) which compiled values for evaluating Great Lakes
Harbor sediments.

The cobalt TRVs were derived from two sources including Ontario’s open water disposal
guideline (Persaud et al. 1993) and the USEPA’s (2003) derived lowest cleanup goal at the
Blackbird Mine where cobalt was one of the primary COPCs.

For silver, an AET from Cubbage et al. (1997), based on Hyallela azteca testing was used as
the TRV. The AET is defined as the concentration of a given chemical above which a
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statistically significant (p<0.05) biological effect ("hit"), for example, mortality, is always expected
to occur.

The selenium value for sediments from Lemly (2002) has been widely cited as a benthic effect
TRV. However, as noted in Lemly (2002), the value is a potential threshold for bioaccumulative
effects to higher trophic levels not as an effects threshold for benthic invertebrates. While this is
a conservative benchmark for screening sediment selenium concentrations, it does not provide
an adequate benchmark for assessing the potential risks of selenium in sediments to aguatic
invertebrates.

VanDerveer and Canton (1997) suggested, based on their analysis of selenium concentrations
from numerous western streams and rivers, that a conservative threshold for potential effects of
selenium to fish and wildlife is 4.0 mg/kg. This value represents the 10" percentile of observed
effects from the data evaluated. They found that organic carbon binds selenium allowing
accumulation in stream sediments. In low organic carbon systems such as western streams,
selenium accumulation in sediments is reduced as compared to those sediments evaluated by
Lemly (2002).

For selenium, while neither study provides a sediment benchmark to assess toxicity to benthic
invertebrates, they do provide thresholds for protection of upper level trophic consumers. Both
values from Lemly (2002) and VanDerveer and Canton (1997) are used to characterize
selenium risks in sediments.

3.2.3 Agquatic Tissue TRVs

Fish Tissue TRVs — The TRVs for fish tissues were derived from two primary compilations.
Jarvinen and Ankley (1999) compiled fish tissue effects thresholds for a number of parameters
across a wide range of species depending upon the availability of data from the literature.
Similarly, an electronic database (Environmental Residue Effects Database [ERED]),
maintained by the US Army Corps of Engineers, contains many of the same studies cited in
Jarvinen and Ankley (1999) as well as some more current data from the literature. Because
both of these sources represent compilations of other published and some unpublished works,
when possible the original study was obtained. Fish tissue TRVs are shown in Table 2.3-3 for
both trout species and other non-trout species. While speckled dace and redside shiners were
the only two species collected at the Site in sufficient numbers to evaluate bioaccumulation
risks, no species-specific TRVs were available. The use of interspecies tissue residues may
have some associated uncertainty in over- or under-prediction of risks which will be discussed
more fully in the Uncertainty Analysis (Section 5).

The USEPA has developed a tissue-based Final AWQC (USEPA 2016) for selenium that
focuses on effects to young developing fish. Chronic reproductive effects data for several
species are provided in USEPA (2016), but the majority of the data available are for salmonid
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species. The tissue of choice for measuring this endpoint is egg/ovary tissue but conversion
factors are available to translate egg/ovary selenium concentrations to whole body tissue
concentrations. Based on the available species data, USEPA (2016) derived a whole body
equivalent selenium threshold of 8.5 mg/kg dw, which is the 5" percentile of the available EC10
data. This value of 8.5 mg/kg dw is used as the initial screening TRV to evaluate selenium
exposure (Table 2.3-9) as a conservative measure.

In the subsequent steps of the risk characterization, potential risk due to concentrations of
selenium in fish tissues is evaluated relative to the 2016 AWQC and a family-specific value for
cyprinids (17 mg/kg dw; used for Tier 2 risk characterization, see Table 2.3-3) . Schultz and
Hermanutz (1990) data for fathead minnows (a cyprinid in the same family as dace and shiners)
is included in the 2016 AWQC and is used in this SSERA as a family level comparison point to
assess cyprinid fish tissue data from the Site to a reproductive effects threshold. However, this
study was not used to derive the criterion value due to some uncertainties in the endpoints
measured. Nonetheless, USEPA considered the study useful as an evaluation of reproductive
endpoints within the range of effects for other species, and summarized it in the 2016
document. The ovary tissue LOEC for the fathead minnow is 5.89 micrograms per gram (mg/kg)
wet weight. A species-specific dry weight whole body tissue TRV can be calculated as follows:

1) 5.89/[(100-75.3) x 0.01] = 23.85 mg/kg dry weight Se in ovary

2) 23.85/ 1.4 = 17.03 mg/kg dry weight Se in whole body

Therefore, the fish whole body TRV value using Schultz and Hermanutz (1990) study, with a
conversion factor of 1.4 for fathead minnows and a 75.3 percentage of ovary moisture is 17.03
mg/kg dry weight. Given that USEPA presents most aquatic life criteria to two significant
figures, the Agencies recommend the use of the 17 mg/kg whole body dry weight Se fish tissue
concentration for the tissue TRV against which to compare resident fish selenium
concentrations at the Site.

Both values (8.5 mg/kg dw for Tier 1 and 17 mg/kg dw for Tier 2) are used to derive and
characterize risks for fish tissues because the range includes a conservative estimate threshold
(e.g., AWQC) and a less conservative but representative threshold (e.g., cyprinid).

Amphibian TRVs — Data available for developing TRVs and assessing risk to amphibians is
much more restricted than for invertebrates and fish. Those studies found are discussed in more
detail below. Risk to amphibians was assessed using two of the lines-of-evidence (LOES) that
are being used for fish: water quality (i.e., Rl COPC concentrations in surface water) and
potential tissue residues in adult and larval amphibians. The overall approach to assessing risk
to amphibians was to first conduct a literature search and review to determine whether
information is available to indicate that amphibians are either more sensitive to RI COPCs than
fish (i.e., experience toxicity at lower exposure levels), or are likely to accumulate higher RI
COPC concentrations.
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Recent reviews of scientific literature suggest that in general amphibians are less sensitive to
the effects of the majority of environmental contaminants compared to fish (Kerby et al. 2009,
Weltje et al. 2012).

Kerby et al. (2009) evaluated a large number of exposure and toxicity tests including
invertebrates, fish, and amphibians and found that amphibians may be less sensitive to
inorganics than other aquatic biota. The authors grouped contaminants by contaminant classes
such as inorganics, heavy metals, and pesticides for their analysis.

Weltje et al. (2012) conducted a comparative analysis of acute and chronic sensitivity of fish and
amphibians for approximately 50 chemicals, including some metals, but mostly organic
chemicals. Of the RI COPCs, only cadmium, copper, and zinc were evaluated. The study
compared chronic no observed effects concentration (NOEC) concentrations reported in the
literature and/or regulations of various regulatory agencies. They found that amphibian NOECs
were generally higher than sensitive fish species. The authors concluded that NOECs and water
guality criteria generated for fish species will be generally protective of amphibians. They also
concluded that additional amphibian testing may not be necessary for chemical risk
assessment.

An overall conclusion from the Kerby et al. (2009) and Weltje et al. (2012) studies, is that
amphibians are generally less sensitive than fish or other aquatic organisms to a broad range of
environmental contaminants in water. However, neither of these analyses included dietary
pathways that are important for exposure of aquatic vertebrates to selenium. Hopkins et al.
(2006) examined developmental effects of selenium accumulation in maternal adults and
transfer to developing embryos in eastern narrow-mouthed toads (Gastrophryne carolinensis).
Female adult toads would have obtained most of the selenium body burden through dietary
pathways. Similar to fish, selenium accumulated by the maternal parent is transferred to eggs,
and can affect developing young. The highest selenium accumulation in toad eggs (up to 80-
100 mg/kg dw) was substantially higher than for trout eggs. Egg viability was higher, and
deformities were lower than for reference eggs for all but one endpoint (craniofacial). These
data suggest that G. carolinensis embryo development is less sensitive than fish to selenium in
eggs. However, small samples sizes at the higher concentrations may have affected the ability
to detect statistical differences.

Unrine et al. (2007) evaluated metal concentrations in mollusks, insect larvae, bullfrog tadpoles,
and fish, collected from a coal-ash affected swamp area of the USDOE Savannah River Site in
South Carolina. Bullfrog tadpoles (Rana catesbeiana) accumulated from 1 to 4 times higher
concentrations of several metals than other invertebrates and fish. For selenium, concentrations
(whole body) in tadpoles were marginally higher (~1.5x) than concentrations in aquatic insect
larvae (dragonfly genera Tramea and Erythemis), smallmouth bass (Micropterus salmonoides),
and spotted sunfish (Lepomis punctatus). The swamp collection site from which these data were
collected is a lentic system, and the pattern of relative concentrations among these groups may
not be comparable to the lotic systems at the site. However, similar concentrations among the
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tadpoles and other aquatic biota suggest that anuran amphibians will not bioaccumulate
substantially higher selenium concentrations than fish at the site.

Few data are available to set TRVs for amphibians based on tissue concentrations or surface
water. However, the available information suggests that surface water concentrations that are
protective of fish are also protective of amphibians. Data on bioaccumulation and developmental
toxicity for metals suggest that at least anuran amphibians do not accumulate substantially
higher concentrations of metals than fish, and that tissue-based TRVs for fish are protective of
the amphibians.

Tissue concentration data and corresponding effects information for amphibians are extremely
limited. While the effects of selenium on amphibians are largely unknown (Hopkins 2007; Stuart
et al. 2004; Wake and Vredenburg 2008), there are a few studies (Hopkins et al. 2006 and
Masse et al. 2014) available that can be used to set TRVs for amphibians based on tissue
concentrations. The studies by Hopkins et al. (2006) and Masse et al. (2014) indicate that
amphibians can bioaccumulate selenium, with selenium maternally transferred to eggs, and
effects manifested in developing young. Interpretation of the Hopkins et al. (2006) study reveals
an estimated NOAEL threshold value of about 20 mg/kg dw® can be derived. In a more recent
study, Masse et al. (2014 unpublished, but cited in USEPA [2016]) derived an EC10 for the
Xenopus laevis, a toad that is a standard test species in the Frog Embryo Teratogenesis Assay
Xenopus (FETAX) toxicity assessment procedures. The study identified an EC4o value of 24.8
mg/kg dw in eggs and reported a 1:1 ratio of selenium in eggs and whole body, thus whole body
concentrations at the effect threshold would also be 24.8 mg/kg dw.

The tissue effect thresholds presented above for selenium (e.g., 20 and 24.8 mg/kg dw) will be
used to assess potential selenium risks to amphibians by comparing fish tissue data from the
Site (as a surrogate for amphibian data) to the thresholds. Section 3, Table 3.3-7 shows these
comparisons.

Benthic Macroinvertebrate TRVs — Benthic invertebrate tissue residues are not typically used
to quantify risks. However, because selenium is the primary ECOPC at this Site and because
tissue data are available from several locations evaluated, the literature was reviewed to
determine if an appropriate benthic invertebrate tissue TRV could be located.

Conley et al. (2009) conducted a dietary feeding study on uptake of selenium in mayflies.
Measureable effects on fecundity were found at dietary concentrations of selenium less than 11

8 When all developmental criteria were considered collectively, offspring from the contaminated site experienced 19% lower viability,
although egg Se and egg viability were not statistically related (Hopkins et al. 2006). While a true effects threshold related to
amphibian body burdens was not derived in this study, there was a demarcation of effects relative to controls at the contaminated
sites. The mean value of 42.4 mg/kg dw in whole body tissues has a large degree of uncertainty associated with it based on the
Standard error presented. The mean value (n=10) for the contaminated sites was based on data spanning a wide range of body
burdens, and Hopkins et al (2006) state that their statistical power for detecting functional relationships between concentrations and
effects was probably limited within the range of concentrations where effects should be predominant (e.g., egg selenium
concentrations > 20 mg/kg dw).
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mg/kg. The diet was comprised of algae which concentrate selenium several times the abiotic
concentration and also convert selenium into methylated forms which are much more
bioavailable. Conley et al. (2009) demonstrate that, like fish, benthic invertebrate exposure to
and effects from selenium are based on the dietary intake. Using the bioaccumulation factor of
2.2 provided by Conley et al. (2009), the 11 mg/kg dietary value corresponds to an adult mayfly
tissue selenium concentration equal to 24.2 ug/g dw. In subsequent work, Conley et al. (2011)
found that bioaccumulation and influence of selenium on mayfly performance may be tied to
resource availability and quantity. Conley et al. (2013) reported a bioaccumulation or trophic
transfer factor of 2.1 and defined secondary reproductive effects at a dietary concentration of
12.8 mg/kg dw, thus supporting their earlier work that effects occur at dietary concentrations
greater than 11 mg/kg dw. Again, using the bioaccumulation factor and applying it to the dietary
concentration of 12.8 mg/kg dw, a whole body tissue threshold of 26.9 mg/kg dw was derived.

Selenium concentration data for benthic tissues were available from several locations, thus
potential risks can be characterized by comparing empirical benthic tissue data from the Site to
the Conley et al. (2009 and 2013) no and low effect dietary thresholds derived above for whole
body tissues as part of the Tier 3 risk characterization. This characterization will be compared
to those locations where sediment thresholds for selenium were exceeded to provide for a more
accurate assessment of risks to benthic invertebrates.

3.3 Risk Characterization

The risk characterization phase of the ERA process is the point at which information on nature
and extent of contamination, the exposure assessment, and the effects assessment are
integrated to characterize risks to assessment endpoints (USEPA 1997, 1998). In this section,
estimates of exposure are compared to TRVs to estimate the potential for adverse effects for
each of the ECOPCs. In addition, direct measures of the biological communities at the Site are
examined to determine whether adverse effects are observable and to assess correlation of
effects with trends in chemical concentrations and seasonal variation. These two lines of
evidence are then integrated to help determine the potential for adverse effects at the Site, the
likelihood that the effects result from Site-specific releases or conditions, and the primary
conditions contributing to effects and/or risk.

Estimating risk based on exposure is conducted by comparing EPCs (or doses) derived in the
analysis step with the media and or receptor-specific TRVs. Results are expressed as HQs
(USEPA 1997):

HQ = Exposure Point Concentration + TRV
If the HQ is equal to or less than 1 (indicating the exposure concentration or dose is less than

the TRV), the occurrence of adverse effects is unlikely. If the HQ is greater than 1 (indicating the
exposure is equal to or greater than the TRV), there is a potential for adverse effects to occur
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(USEPA 1997). However, there is no clear consensus from either USEPA guidance or the
scientific literature concerning the significance of the level of departure from 1.

An HQ greater than 1 by itself does not indicate the magnitude of effect or provide a measure of
potential population-level effects (Menzie et al. 1992). For instance, a high sediment HQ for a
chemical may be the result of a small, isolated area of high concentration rather than
widespread contamination. A high sediment HQ also may not indicate potential
population/community-level effects because, no matter how high the HQ is above 1, the risk is
limited to receptors in the vicinity of the high-concentration area. For this reason, the
distribution of metals at levels above TRVs will be examined to provide information about the
potential spatial extent of adverse effects.

If an HQ cannot be calculated because insufficient data are available to establish a toxicity
threshold, COPCs are carried through the risk characterization as COPCs of uncertain risk.
These COPCs are qualitatively discussed in the Uncertainty Analysis in Section 5 of this
SSERA.

3.3.1 Tier 1 Risk Characterization

Summary statistics for the derived EPCs used in the Tier 1 risk characterization are shown in
Appendix A, Table A-1.1 to A-1.3 for each media.

3.3.1.1 Surface Water — Aquatic Habitats

Tier 1 analysis involved deriving EPCs for sample data within each EU for those ECOPCs
carried forward from the initial risk screening and comparing the EPC to their respective TRVs
(Table 3.1-2). Eight different EUs were identified as well as an individual spring site. From the
screening level assessment, aluminum, cadmium, iron, lead, selenium, and zinc were carried
forward. Results of the EU assessment for Tier 1 are summarized as follows:

Camp G Creek EU — Aluminum, iron and selenium all had HQs greater than 1, while cadmium,
lead, and zinc had HQs of 1 or less.

Pedro Creek EU — Aluminum and selenium had HQs greater than 1, while cadmium, iron, lead
and zinc concentrations resulted in HQs of 1 or less.

State Land Creek EU — Aluminum and selenium had HQs greater than 1, while cadmium, iron,
lead, and zinc concentrations resulted in HQs of 1 or less.

Trail Canyon Creek EU — Aluminum and iron had HQs greater than 1, while cadmium, lead,
selenium, and zinc concentrations resulted in HQs of 1 or less.
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Westside Ponds EU — Aluminum and selenium had HQs greater than 1, while cadmium, lead,
iron, and zinc concentrations resulted in HQs of 1 or less.

Woodall Springs EU — Aluminum had an HQ greater than 1, while cadmium, iron, lead,
selenium and zinc concentrations resulted in HQs of 1 or less.

Formation Creek EU — All ECOPCs had HQs less than 1.

Northwest Reference Area EU — Aluminum had an HQ greater than 1, while cadmium, iron,
lead, selenium, and zinc concentrations resulted in HQs of 1 or less.

Jouglard Canyon Spring (JSC-1) — Aluminum and iron had HQs greater than 1, while
cadmium, lead, selenium, and zinc concentrations resulted in HQs of 1 or less.

3.3.1.2 Surface Water — Mine Features

Tailings Pond — Aluminum had an HQ greater than 1, while cadmium, fluoride, iron, nickel,
selenium, vanadium, and zinc had HQs of 1 or less.

French Drain — Aluminum, cadmium, and selenium had HQs greater than 1, while fluoride, iron,
nickel, vanadium, and zinc concentrations resulted in HQs of 1 or less.

Pit Lake — Aluminum, cadmium, selenium, and vanadium had HQs greater than 1, while
fluoride, iron, nickel, and zinc concentrations resulted in HQs of 1 or less.

Sedimentation Basin — Aluminum, cadmium, iron and selenium had HQs greater than 1, while
fluoride, nickel, vanadium, and zinc concentrations resulted in HQs of 1 or less.

NE Seep Pond - Cadmium, nickel, selenium, and zinc had HQs greater than 1, while
aluminum, fluoride, iron, and vanadium resulted in HQs of 1 or less.

From the Tier 1 analysis for aquatic habitats and mine features, a subset of ECOPCs will be
carried forward for Tier 2 risk characterization. Aluminum, iron, and selenium were found to be
ECOPCs warranting further evaluation in one or more EUs for aquatic habitats (Table 3.1-2).
For mine features, aluminum, cadmium, fluoride, iron, nickel, selenium, vanadium, and zinc had
concentrations warranting further evaluation for one or more of the mine features (Table 3.1-3).

3.3.1.3 Sediment — Aquatic Habitats

Sediment ECOPCs carried forward from the early screening analysis included: aluminum,
antimony, arsenic, barium, beryllium, boron, cadmium, chromium, copper, iron, manganese,
mercury, molybdenum, nickel, selenium, silver, thallium, vanadium, and zinc. Of these,
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beryllium, boron, molybdenum, thallium, and vanadium had no screening level TRVs (i.e., TECs
or low effect level values from NOAA SQUuiRTs). Similar to surface water, sediment data
considered for the Tier 1 and Tier 2 risk characterization included those data from perennial
aquatic habitats. While additional sediment data were collected throughout the Site, some of
these data were collected from dry draws of ephemeral or intermittent channels where the
probability of ECOPC exposure was likely diminished.

In the Tier 1 assessment, the 95UCLs were derived as EPCs for EU specific areas for each
ECOPC and compared to their respective TRVs (Table 3.1-4). Sediment TRVs used for
comparison and estimation of risks at the Tier 1 and Tier 2 levels included some additional
TRVs not used in the screening assessment that were compiled based on additional literature
searches. In addition, for the Tier 1 and 2 risk characterization steps, the Probable Effects
Concentration (PEC) was included as an upper or high TRV value. A range of HQs was derived
for sediment EPCs compared to their respective TRVs as shown in Table 3.1-4. The TRVs
were categorized as low or no effects thresholds (TRView) and high or probable effects
thresholds (TRVhigh). Correspondingly, HQs derived using these TRVs were similarly defined as
HQiow and HQnigh. With addition of these risk characterization TRVs, only beryllium and vanadium
remained as ECOPCs with no TRVs and are carried forward to Tier 2.

Camp G Creek EU — Barium, cadmium, manganese, and selenium EPCs exceeded the TRV/ow,
while selenium exceeded the TRVhign.

Pedro Creek EU - Barium, cadmium, chromium, copper, manganese, mercury, nickel,
selenium, silver, and zinc EPCs equaled or exceeded the TRView, While cadmium, chromium,
nickel, and selenium exceeded the TRVhigh.

State Land Creek EU — Barium, cadmium, chromium, nickel, selenium, and zinc EPCs equaled
or exceeded the TRViow, While cadmium and selenium exceeded the TRVhigh.

Trail Canyon Creek EU - Barium, cadmium, manganese, and zinc EPCs equal or exceeded
the TRViow, while cadmium exceeded the TRVhigh.

West Side Ponds EU — Arsenic, barium, cadmium, chromium, copper, manganese, mercury,
nickel, selenium, silver, and zinc EPCs equaled or exceeded the TRViw, while arsenic,
cadmium, chromium, nickel, and selenium exceeded the TRVhign.

Woodall Springs EU — Barium and selenium EPCs equaled or exceeded the TRViow, While
none of these ECOPCs exceeded the TRVhigh.

Formation Creek EU — Barium, cadmium, selenium and zinc EPCs equaled or exceeded the
TRViow, While cadmium and selenium exceeded the TRVhigh.
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Downgradient EU — Barium was the only EPC in this EU that exceeded the TRView and no
ECOPCs exceeded the TRVhigh.

North Woodall Creek EU (Northwest Reference Area) — Barium, manganese, and mercury
EPCs equaled or exceeded the TRViow, While manganese exceeded the TRVhigh.

3.3.1.4 Sediment — Mine Features

Sediments from mine features were assessed in Tier 1 similar to the approach described above
for aquatic habitats. Table 3.1-5 shows the Tier 1 assessment for aquatic sediments found in
the various mine features.

Pit Lake — Antimony, arsenic, barium, cadmium, chromium, copper, mercury, nickel, selenium,
silver, thallium and zinc EPCs equaled or exceeded the TRV, while antimony, cadmium,
chromium, nickel, selenium, silver, and zinc exceeded the TRVhigh.

Tailings Pond — Barium, cadmium, and mercury EPCs equaled or exceeded the TRV, While
cadmium exceeded the TRVhign.

French Drain — Arsenic, barium, cadmium, chromium, copper, manganese, mercury, nickel,
selenium, thallium, and zinc EPCs equaled or exceeded the TRViow, While cadmium, chromium,
manganese, nickel, selenium, and zinc exceeded the TRVhigh.

Sedimentation Basin — Cadmium, chromium, selenium, and zinc EPCs equaled or exceeded
the TRViow, While cadmium, chromium, and selenium exceeded the TRVhigh.

3.3.1.5 Aquatic Biota Tissue

The primary biotic media sampled for the RI for aquatic resources was fish tissue. The following
ECOPCs were identified: aluminum, barium, boron, cobalt, copper, iron, manganese, nickel,
selenium, vanadium, and zinc. Of these ECOPCs, no TRVs were identified for barium and
manganese. As described previously, the bulk of the available data for use in risk
characterization includes the tissue concentrations from redside shiner and speckled dace.
Because the fish tissue data are limited to the lower reaches of the perennial creeks, an
assessment of the data by EUs is meaningless.

Fish Tissue — Table 3.1-6 presents the EPCs compared to the tissue TRVs to derive HQs for
each ECOPC. There were a limited number of fish captured for tissue residue analysis. The
fish tissue data were evaluated on a site-by-site basis where sufficient data were available to
derive a 95UCL for the EPC. For State Land Creek, fish were found at three locations, but
lower numbers were found at each; therefore, given the relatively close proximity of these
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locations within the same drainage, the fish tissue data for State Land Creek were combined to
derive the EPC. These results and HQs are presented as part of the Tier 1 assessment.

Camp G Creek — Of the 10 ECOPCs carried forward, aluminum (HQ = 7), iron (HQ = 7), and
zinc (HQ = 2) resulted in HQs greater than 1. All other tissue ECOPCs were lower than their
respective TRVs.

Pedro Creek — Of the 10 ECOPCs carried forward, four had HQs greater than 1. The aluminum
HQ equaled 11, iron HQ equaled 8, selenium HQ ranged from 2 to 4, and zinc HQ equaled 2.
All other tissue ECOPCs were lower than their respective TRVs.

State Land Creek — Of the 10 ECOPCs carried forward, four had HQs greater than 1. The
aluminum HQ equaled 7, iron HQ equaled 6, selenium HQ ranged from 1 to 3, and zinc HQ
equaled 2. All other tissue ECOPCs were lower than their respective TRVs.

The following is an expanded discussion of results for the ECOPCs with HQs greater than 1 for
Tier 1.

Aluminum — Aluminum concentrations in fish tissues from the three streams evaluated ranged
from a low of 19.4 mg/kg dw to a high of 503 mg/kg dw (both in State Land Creek) resulting in
high HQs for fish tissues from each stream. Based on concentrations of aluminum in surface
waters from the different EUs, it is clear aluminum is a Site-wide contaminant. It is uncertain
however, whether or not aluminum bioaccumulation in these tissues is actually accumulated to
levels toxic to the fish. More discussion of the potential for aluminum to pose a bioaccumulative
risk to fish will be presented in the Uncertainty Analysis (Section 5).

Barium — No TRVs were available for barium. Barium is not typically considered a
bioaccumulative metal and the concentration of barium that may elicit effects due to tissue
concentrations in fish is unknown. Barium EPCs were similar across the three drainages where
fish tissues were collected, thus a logical conclusion for barium is that it is naturally present and
some uptake may occur, but risks to fish due to uptake are uncertain.

Iron — Iron concentrations in fish tissues across the three streams evaluated were relatively
similar as were the resulting EPCs that yielded HQs ranging from 6 to 8. As an essential
micronutrient, the division between essentiality and toxicity is unclear for the species evaluated,
particularly because a fish, as any other organism is capable of regulating iron pools for
essential physiological processes. More discussion of the potential for iron to pose a
bioaccumulative risk to fish will be presented in the Uncertainty Analysis (Section 5).

Manganese — The tissue residue concentrations for manganese in Camp G Creek, Pedro
Creek, and State Land Creek were variable with the highest EPC found in Camp G Creek. The
lack of a tissue residue TRV for manganese relegates this ECOPC as uncertain relative to
potential risks to fish due to bioaccumulation.
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Selenium — Selenium concentrations in cyprinid fish tissues from each of the three streams
were compared to reproductive effects thresholds translated to whole body equivalent
concentrations. In both Pedro Creek and State Land Creek where tissue HQs were greater
than 1, potential risk to the aquatic community and fish receptors in particular may be present.
The potential magnitude of risk is higher in Pedro Creek than in State Land Creek. Use of a two
TRV assessment illustrates that the HQ range is narrow between the two different TRVs when
compared to ambient fish tissue concentrations.

Zinc — Zinc exceedances of the TRV were for the most part low with HQs equal to 2. More
discussion of the potential for zinc to pose a bioaccumulative risk to fish will be presented in the
Uncertainty Analysis (Section 5).

Amphibians — Because of relatively sparse data available on environmental toxicity of metals,
amphibians were not included in the BPF (Formation 2012a) as a specific receptor group to be
evaluated quantitatively in the ERA. A literature search was conducted to evaluate the
sensitivity of amphibians, compared to fish and other aquatic life that are being evaluated
guantitatively in the ERA. The comparison is summarized in Section 3.2.3 and indicated that
amphibians were not more sensitive or potentially more exposed than fish (Kerby et al. 2010,
Weltje et al. 2012).

During additional literature reviews, amphibian effect threshold data were found that would allow
for comparisons of Site data to no and low effect concentrations. Table 3.1-7 shows a
comparison of the Site fish tissue data for selenium to the amphibian TRVs, along with a single
salamander sample collected from Hoorah Hollow. Based on the HQs derived, the NOEC TRV
was exceeded in Pedro Creek and State Land Creek at SLC-2 (HQs = 2) while the LOEC TRV
was never exceeded for any sample. The single salamander sample from Hoorah Hollow
resulted in HQs less than 1. Based on these fish tissue data comparisons to the amphibian
TRVSs, risks to amphibians due to selenium uptake may occur in Pedro Creek and some isolated
reaches of State Land Creek; however, these risks are not expected to have population wide
effects as HQs >1 occurred only at the NOEC TRV, but not at the LOEC TRV. No amphibian
risk is expected in Camp G Creek at least in the lower reaches.

Benthic Macroinvertebrates — A single selenium benthic macroinvertebrate threshold based
on mayflies was found in the literature, discussed previously in Section 3.2.3. Benthic
macroinvertebrate tissue data collected from a number of locations across the Site were
compared to the NOEC and LOEC TRVs from this literature source. Table 3.1-8 shows the
comparisons and resulting HQs. Only a few aquatic habitat locations resulted in HQs greater
than 1, including Camp G Creek (CGC-4A) and Pedro Creek (PC-1). The Pedro Creek finding
is consistent with the fish tissue and amphibian characterization that selenium in Pedro Creek
may be accumulating in aquatic organisms to levels that potentially pose a risk. Although for
each tissue type (fish, amphibian, and benthic) the HQs are low (e.g. 3 or less). Camp G Creek
at CGC-4 is high in the headwaters region of this drainage downstream of an old waste rock
dump. It appears that the elevated concentrations of selenium in Camp G Creek are isolated to
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this upper headwater region as the benthic tissue residues from locations much lower in the
Camp G Creek drainage both resulted in HQs well below 1.

Of the three mine features where benthic invertebrate tissues were collected, the French Drain
and Pit Lake had selenium in benthic tissues sufficient to yield HQs greater than 1 relative to the
NOEC and LOEC. Selenium accumulation in benthic tissues and higher order organisms that
feed on those benthic invertebrates, such as amphibians and terrestrial wildlife, may be at risk
due to ingestion of benthic invertebrates from these areas.

3.3.2 Tier 2 Risk Characterization

The Tier 2 Assessment involves evaluating ECOPCs on a more habitat-specific basis within an
EU. This was done primarily because there were several different types of aquatic habitats
present across the Site. In addition, as part of the narrower focus of Tier 2 assessment, two
individual locations were added at this stage of the assessment because those sites were not
within in any of the EUs. Those sites included in this stage of the assessment are JCS-1 and
SLP-3 (Figure 3.1-3).

3.3.2.1 Surface Water

Table 3.3-1 shows HQs derived for each habitat within each EU for ECOPCs where HQs were
greater than 1. The EPCs derived for surface water in each habitat are shown in Appendix A,
Table A-1.4. Like the Tier 1 assessment, the Tier 2 assessment uses Site-specific hardness for
hardness-based criteria to derive criteria for each of the EUs (Table 3.3-1). As shown in Table
3.3-1, aluminum and selenium are relatively consistent ECOPCs found in the different aquatic
habitats. Aluminum, cadmium, and selenium are relatively consistent ECOPCs found in the
different mine features. Discussion of the results from the Tier 2 assessment focuses on those
ECOPC combinations where risk was identified (i.e., HQ >1). Findings of the Tier 2 assessment
are as follows:

Aluminum - The existing National Ambient Water Quality Criteria (NAWQC) for aluminum from
1988 was developed using minimal species data. Furthermore, the driving studies in the
derivation of the chronic value were conducted at the low end of the pH range at low hardness
conditions.

Aluminum solubility in low pH waters is high and it is toxic at low pH. However, aluminum
solubility at a pH above about 5.0 is negligible and it occurs in an insoluble form (“gibbsite”). In
the pH range of most natural waters, aluminum concentrations must be very high to be toxic to
aquatic life. USEPA Region 6 has approved a revised aluminum criterion (Parametrix 2009) for
use at the Los Alamos National Laboratory in New Mexico. The revised criterion integrates
hardness and includes data for species tested over a more natural range of pH. The aluminum
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TRV from 1988 overestimates potential aluminum toxicity due to the paucity of data from which
it was developed, and the pH range from which the test species exposures occurred.

Using the hardness-based aluminum TRV described previously, the EPCs were compared to
both acute and chronic hardness based aluminum thresholds. The TRV values were developed
based on a range of hardness from 26 to 220 mg/l as CaCOg; (Table 3.3-1). As noted above, pH
can play a role in the toxicity of aluminum, with low pH waters increasing the solubility and
toxicity of aluminum. Table 3.1-1 shows the pH ranges for each of the areas evaluated if the
data were available. Overall the available data indicates pH ranging from 6.5 to 9.3, well above
the solubility level.

EPCs for each aquatic habitat exposure unit are lower than the chronic hardness-based
threshold (e.g., HQ<1), except at Trail Canyon Creek EU. Using the hardness-based aluminum
TRV results in chronic and acute HQs of 5 and 2, respectively. Data for this EU were derived
from a single location, a pond located south across the road and upstream from Margarette
Creek. It appears that one or more springs may be present upstream of the TCC-2 pond. Data
from the TCC-2 location indicated a moderate hardness concentration (127 mg/L as CaCOs3)
compared to other locations across the Site. Of the three total aluminum measurements, only
one would exceed the hardness-based criterion, which was the maximum concentration
measured (7.92 mg/l). The corresponding dissolved aluminum concentration was 0.0192 mg/L.
On the same day, the concentration of total suspended solids (TSS) was relatively elevated at
37 mg/L. There is a high likelihood that the high total aluminum concentration was a direct
result of the high TSS. Further, the proximity of the pond to the road and its distance from Site-
related mine features suggests that high aluminum at the TCC-2 pond is not related to the Site.

Aluminum concentrations at the JCS-1 wetland location (based on 3 samples) resulted in an HQ
of 2 (Table 3.3-1). The maximum concentration (4.62 mg/L) for total aluminum had a
corresponding dissolved aluminum concentration of 0.014 mg/L and TSS concentration of 93
mg/L. However, considering that the JCS-1 wetland is in a drainage with no upgradient
disturbance and the low HQ based on comparison to the chronic criteria suggests that risks to
aqguatic receptors is low.

Negative IRQ values across most of the Site indicate aluminum in surface water is present at
higher concentrations in background than in Site waters. The single sample at Trail Canyon
Creek is the exception, where total aluminum was higher than background concentrations. This
is reinforced by negative IRQs in surface waters for all of the mine features. For mine features,
HQs for aluminum were less than 1 except at the sedimentation basin where the chronic HQ
was 3 and the IRQ was less than zero, indicating that the aluminum present is due to
background concentrations.

Cadmium - In the Tier 1 assessment, dissolved cadmium concentrations from each of the EUs
evaluated were lower than their respective hardness-based TRVs and cadmium was not carried
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forward for Tier 2 analysis for the habitat EUs. Cadmium in surface waters from different
habitats on the Site does not pose a risk for aquatic receptors.

Mine features including the Pit Lake, French Drain, Sedimentation Basin, and NE Seep Pond
had chronic cadmium HQs greater than 1. At the Pit Lake and Seep Pond, acute TRVs were
exceeded suggesting acute risks in these areas. Background cadmium in surface waters is
minimal thus the cadmium present in these areas is all likely Site-related.

Iron — Iron was carried forward from the Tier 1 assessment for two of the eight EUs, including
Camp G Creek and Trail Canyon Creek. For the Camp G Creek EU, two habitats were
evaluated including stream habitat and wetland habitat. In both habitats, the iron EPCs resulted
in chronic HQs of 2 (Table 3.3-1). In the Trail Canyon Creek EU, the TCC-2 pond had a chronic
HQ of 6 (Table 3.3-1). Atthe JCS1 wetlands, the iron HQ was 4.

The local background concentrations for iron derived in the RI (as revised in Appendix B) for
surface waters found that the low flow iron concentration was 2.5 mg/L. Using the base flow
conditions, representing the predominant exposure condition, the IRQ for iron in Camp G Creek
habitats are both less than zero suggesting that iron in background surface waters exceeds Site
waters in Camp G Creek and the resulting risks predicted for iron in Camp G Creek are likely a
function of background concentrations. The IRQ for the JCS1 site was 1.6 indicating that Site
risks exceeded the background risk, thus in the absence of background iron concentrations, the
Site may still pose a risk due to iron concentrations.

In the mine features, iron was identified with an HQ greater than 1 only in the Sedimentation
Basin (HQ = 3). The IRQ was 0.6. While the Sedimentation Basin surface water EPC for iron
exceeds the background concentration, in the absence of background, the Site would likely not
pose a risk to aquatic receptors due to iron concentrations.

The EPRI (2004) work described previously in Section 3.2.1 suggests that there is considerable
uncertainty associated with paucity of the existing iron toxicity data. Elevated background
concentrations and uncertainty in the TRV suggests that while iron may pose unacceptable risks
to aquatic receptors in the Trail Canyon Creek Pond, JCS-1 Wetland, and Sedimentation Basin
the risks are likely to be low and highly influenced by background concentrations of iron.

Selenium — Selenium was carried forward as an ECOPC for four of the eight EUs, including
Camp G Creek, Pedro Creek, State Land Creek, and the Westside Ponds. These four EUs
were further characterized as part of the Tier 2 assessment by habitats within each EU, and by
individual locations within EUs. Where appropriate, flow conditions that may affect exposure,
and risks, were also considered. Background concentrations of selenium (0.00068 mg/L) have a
negligible influence on observed Site EPCs.

In the Camp G Creek EU surface waters, selenium exceeded the chronic TRV in the stream and
wetland habitats (HQs = 2 and 4, respectively) (Table 3.3-1). The wetland habitat at CGC-4A is
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higher up in the EU drainage, and downstream of an old waste rock pile. The individual sample
data from this location indicates that regardless of the flow condition, the selenium concentration
exceeds the TRV (0.005 mg/L). Selenium does not appear to be significantly transported
downstream from CGC-4 to the perennial stream sections of Camp G Creek; the highest
concentration measured at locations CGC-0, CGC-1A, and CGC-1 was 0.0042 mg/L. Potentially
unacceptable risks from selenium to aquatic receptors in Camp G Creek appear to be isolated
to the upstream segment adjacent to and immediately downstream of old waste rock piles.

In the Pedro Creek EU, selenium EPCs exceeded the chronic TRV in all three habitats,
including streams (chronic HQ = 19), wetlands (chronic HQ = 425), and ponds (chronic HQ =
27) (Table 3.3-1). The HQs based on the acute TRV were 5, 106, and 7 for the stream,
wetland, and pond habitats, respectively (Table 3.3-1).

At the PCP-2 pond high in the headwaters of Pedro Creek EU, selenium concentrations were
consistently higher than the TRV during the most recent 2014 sampling (0.023 to 0.284 mg/L),
with similar concentrations during 2013. Downstream at the Pedro Creek wetland (PC-5),
selenium concentrations were higher than the more upstream locations during 2014 (1.81 to
1.86 mg/L), with higher concentrations observed in 2013. Farther downstream in the Pedro
Creek mainstem perennial sections, selenium concentrations were lower than the upstream
segments. The data from Pedro Creek precede the NTCRA that was completed at the Site in
2014. The NTCRA was intended to reduce infiltration into the overburden pile.

By separating these data by their seasonal flow conditions, concentrations in the lower segment
were observed to be distinctly higher during high-flow than low-flow periods. Pedro Creek HQs
were typically higher than 1 for high flow, but 1 or lower during low flow periods (Figure 3.3-1).

The State Land Creek EU is comprised of three tributaries, including wetland areas (Figure 3.1-
1), and the mainstem stream channel at the northeast section of the Site (Figure 3.1-3). For two
of the three primary habitats identified, streams and wetlands both had HQs >1, with the
wetlands HQ equal to 33, and the stream HQ equal to 18 (Table 3.3-1). Both stream and
wetland habitats in State Land Creek exceeded the acute TRV (HQs = 5 and 8, respectively)
(Table 3.3-1). The pond habitat had an HQ less than 1.

In the perennial segment of State Land Creek downstream of the three primary tributaries,
selenium concentrations were variable. High flows in State Land Creek resulted in elevated
selenium concentrations, often with HQs greater than 1, whereas HQs less than 1 were
observed during low flow conditions (Figure 3.3-2).

Further examination of the different tributaries that comprise the State Land Creek EU reveals
that wetlands in Tributary 3 (Figure 3.1-1), which included samples SW02-SP, SLCT3-1,
SLCT3-5, and SLCT3-4, all had selenium concentrations in surface waters lower than the TRV
(0.005 mg/L). At the mouth of Stand Land Creek Tributary 3 (SLCT3-0), which was identified as
a stream habitat, selenium concentrations were 0.0011 mg/L or lower.
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Selenium concentrations at locations in wetlands of State Land Creek Tributary 2 (SLCT2-0,
SLCT2-1, SLCT2-2B, and SW08-ST) were elevated, but only during high flow periods. During
low flow periods, all selenium concentrations were lower than the TRV (0.005 mg/l). Tributary 2
descends directly from Woodall Mountain on the northeastern side and the finding that selenium
concentrations are only elevated during high flow periods indicates that runoff from the old mine
workings is being transported down this tributary. The low base flow conditions however reflect
that without this transport mechanism, selenium concentrations in State Land Creek Tributary 2
are consistently low. During high flows in State Land Creek, wetlands often had HQs >1,
whereas HQs <1 were observed during low flow conditions (Figure 3.3-3).

Aquatic habitat is not present in the upper mainstem of State Land Creek, between Tributary 2
and Tributary 1, primarily because of the intermittent presence of surface water. Data from this
segment were not included in the risk characterization. However, following the observations of
selenium dynamics in the lower two tributaries, the upper mainstem and Tributary 1 data were
queried to examine if similar observations would be found. The mainstem sites (SLC-3, SLC-
3A, SLC-3D, SLC-3E, SLC-5, SLC-6, and SW13-ST) showed a relatively consistent pattern with
the high and low flow dynamics observed in lower tributaries, with HQs predominantly greater
than 1 during high flows (Figure 3.3-4). During low base flows, selenium concentrations were
less than the TRV, while during high flows, selenium concentrations were typically elevated.
Samples from State Land Tributary 1 locations (SLCT1-0, SLCT1-1, and SW13-ST) were all
less than the TRV and HQs were below 1 with the exception of one sample from 2008 (Figure
3.3-5). The selenium concentration in that sample (0.101 mg/l) is inconsistent with all other
measurement data through time for Tributary 1, as shown on Figure 3.3-5.

Overall, for State Land Creek, Tributary 2 and the upper mainstem of State Land Creek which
both originate near the northeast corner of the mine site have elevated selenium concentrations
during high flow periods that may pose a risk to aquatic receptors. Wetlands in Tributary 3 and
intermittent stream samples from Tributary 1 pose no risks to aquatic receptors due to low
selenium concentrations (e.g., <0.005 mg/L). Due to transport from Tributary 2 and the upper
mainstem creek, selenium concentrations in the lower mainstem of State Land Creek are
periodically elevated primarily during high flow events, but occasionally during low flows as well.

The Westside Ponds EU includes data from pond and wetland habitat types where chronic HQs
were 10 and 2, respectively (Table 3.3-1). Only the pond habitat had an acute HQ greater than
1 (HQ = 2). These habitats are located south of the Old Tailings Pond. Sample locations within
the wetland habitat type included data from the Hoorah Hollow (HH1) area and the southwest
ponds spring (SWS-2). Samples from pond locations included SWP-2, SWP-3, and HHP-1.
Pond and wetland habitats from the Hoorah Hollow area all had selenium concentrations in
surface water less than the selenium TRV. Selenium concentrations at location SWP-3 were
relatively higher overall (0.0091 to 0.08 mg/L), whereas selenium concentrations at location
SWS-2 were lower and ranged from 0.0003 to 0.018 mg/L. The pond farthest to the south in the
Westside Ponds EU is represented by sample location SWP-2 which had selenium
concentrations ranging from 0.0005 to 0.0096 mg/L. Of the complex of ponds and wetlands
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representing the Westside Ponds EU (Figure 3.1-1), Hoorah Hollow habitats pose no risk to
aquatic receptors Habitats farther south of the French Drain (Figure 3.1-3), show decreasing
potential for risk with increased distance from the French Drain.

Selenium concentrations at the JCS1 wetland were sufficiently low to result in HQs less than 1.
No risk to aquatic receptors is expected due to selenium exposure at this location.

Selenium in the Pit Lake surface waters resulted in a chronic HQ of 50 and acute HQ of 12
while in the Tailings Pond the surface water HQ for selenium was less than 1. In the French
Drain, chronic and acute HQs were 66 and 17, respectively, while in the Sedimentation Basin,
chronic and acute HQs were 127 and 32. The NE Seep Pond had some of the highest chronic
and acute HQs encountered, at 1474 and 369, respectively. It is not surprising that four of the
five mine features contain high selenium. These areas are near old mine workings, and were
designed to capture water near the active mine site. While not considered aquatic habitats,
these waterbodies may play host to benthic invertebrates and amphibians as well as terrestrial
wildlife, thus the high selenium risks at these locations were evaluated since they may serve as
potential drinking water and food reservoirs for higher aquatic feeding organisms.
Considerations should be given to these mine site features during remediation to eliminate their
potential use by aquatic feeding organisms due to the high selenium concentrations.

While the high acute HQs for Pedro Creek and mine site features suggest acute toxicity and
therefore high levels of risk are present in these areas, it is important to recognize that the
current science for toxic effects of selenium as presented in USEPA’s 2016 Final National
Criterion indicates that “Although selenium may cause acute toxicity at high concentrations, the
most deleterious effect on aquatic organisms is due to its bioaccumulative properties; these
chronic effects are found at lower concentrations than acute effects.” The primary exposure
mechanism for selenium is food web uptake which occurs over longer exposure periods. High
surface water concentrations may translate to acute effects, but there are several factors
affecting the acute toxicity of selenium which increase the uncertainty in the SSERA of
predicting acute effects using the current acute State Standard value (20 ug/L) for selenium.
These factors are discussed more thoroughly in the Uncertainty Analysis (Section 5).
Concentrations are sufficiently high in these areas to pose a chronic risk and may pose an acute
risk to aquatic receptors.

3.3.2.2 Sediments

Table 3.3-2 shows the Tier 2 sediment HQs by EU and habitats within each EU for those
drainages identified to have ECOPCs with HQs greater than 1 from the Tier 1 risk
characterization. Summary statistics and EPCs derived for the ECOPCs by EU and habitat are
presented in Appendix A, Table A-1.5. Local background concentrations of ECOPCs and their
potential influence on EPCs and resulting HQs were also evaluated in Tier 2. Because no TRVs
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for comparison were available for beryllium and vanadium, habitat EPCs within each EU for Tier
2 were compared to the local background concentrations for these ECOPCs.

For the discussion of potential sediment risks, it is important to keep in context the difference
between the TRView and TRVhigh and their relationship to potential effects. Below the TRViow,
effects are generally not present, while above the TRVhign, effects are expected. Between these
thresholds, there is considerable uncertainty as to whether effects are present or not. Adding to
this complexity is the presence of natural background concentrations which may exceed the Site
EPC and one or both of the TRVs. Background concentrations that exceed one or both TRVs
may contribute risks, but in the absence of additional Site-related concentrations, risks may or
may not be diminished due to organisms that have adapted to higher concentrations.

Antimony — Antimony was carried forward and had an HQ of 2 for the Pit Lake and an IRQ of
1.4. Antimony in sediments may pose a risk in Pit Lake sediments given that the antimony TRV
is an upper effect threshold value.

Arsenic — The Pedro Creek EU and Westside Ponds EU were the only EUs where arsenic
concentrations in sediments were high enough to exceed TRVs. Stream, wetland, and pond
habitats were present in Pedro Creek. The arsenic HQiw Were 1 for stream habitats, 2 for
wetland habitats, and 0.5 for pond habitats. The HQnigh was not exceeded in any of the three
habitats (Table 3.3-2). Both low and high IRQs for the Pedro Creek habitats were 1 or less
indicating that background arsenic contributes a negligible risk to site-related risks.

For the West Side Pond EU, ponds and wetlands were present. Arsenic in the pond habitat
resulted in an HQ of 0.3 corresponding to the TRView. In the wetland habitat, the arsenic HQ
was 3. Arsenic in neither habitat exceeded the TRVhign (Table 3.3-2).

The local background concentration of arsenic in sediments is 3.82 mg/kg dw. The pond habitat
IRQ was less than zero while the wetland habitat IRQ was 2.2. IRQs greater than 1 indicate
that Site risk exceeds background risk. Overall, the wetland habitat in the Pedro Creek and
Western Pond EU are the only habitats with potential arsenic risks from sediment. For all
remaining habitats, arsenic risks are expected to negligible.

Barium — Barium in sediments in agquatic habitats in each of the EUs exceeded the TRV|ow and
TRVhigh. The local background concentration determined was 181 mg/kg dw (Table 3.3-2),
which is about 9 times higher than the TRVi.w. Based on the IRQnign, Site risks do not exceed
background risks for any of the sediments in aquatic habitats, although some risk due to
background concentrations may be present due to IRQiw values of up to 1.7 (northwest
reference wetland) Table 3.3-2). Barium is likely a Site-wide naturally occurring element

Barium in the mine features showed a similar pattern to that found for the aquatic habitats,
where background barium in sediments exceeded the Site concentrations and the TRVow and
TRVhign for all mine features except the French Drain. In the French Drain, the barium EPC was
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909 mg/kg dw (Table 3.3-2), about 4 times higher than background. Exceedance of background
does not imply effects; however, the high barium concentration in this area may pose risks to
benthic receptors due to Site-related activities. Barium is not known to be particularly toxic to
aquatic life, thus high concentrations may pose more of a physical risk, than a toxic risk. For all
remaining habitats, barium risks are expected to be negligible.

Beryllium — No TRVs were available for beryllium. With no TRV for comparison, the beryllium
EPC from each habitat was compared to the beryllium background (0.841 mg/kg dw). None of
the aquatic habitats resulted in a background HQ greater than 1.

For the Pit Lake, the beryllium HQ was 2, while in the French Drain, the HQ was also 2. EPCs
for the Pit Lake (1.6 mg/kg dw) and French Drain (1.65 mg/kg dw) were the highest observed for
beryllium across the entire Site. While there is uncertainty in this approach, it is typically
accepted that if Site concentrations do not exceed local background, they likely do not pose an
unacceptable risk. Beryllium in the Pit Lake and French Drain may pose a small risk to aquatic
receptors.

Cadmium — Where cadmium was carried forward from the Tier 1 risk characterization, EPCs
exceeded the TRViow in most habitats. Cadmium also exceeded the TRVhigh at the Pedro Creek
EU streams (HQnigh = 3) and wetlands (HQnigh = 6), State Land Creek streams (HQnigh = 2) and
wetlands (HQnigh = 2), Trail Canyon Creek streams (HQnigh = 2), and Westside Ponds wetlands
(Hthgh = 3) (Table 3.3-2).

Cadmium EPCs in mine features equaled or exceeded the TRVhgh in the following: Pit Lake
(HQnigh = 22), Tailings Pond (HQnign = 2), French Drain (HQnigh = 15), and Sedimentation Basin
(HQnigh = 2) (Table 3.3-2).

The local background concentration of cadmium in sediments was 2.63 mg/kg dw (Table 3.3-2),
which exceeded the TRViow (1.0 mg/kg dw). IRQs exceeding zero were found at the Camp G
Creek wetlands, Pedro Creek stream and wetlands, State Land Creek streams and wetlands,
Trail Canyon Creek stream, Westside Ponds wetlands and ponds, and Formation Creek. Areas
where cadmium in sediments likely poses the greatest risks to benthic macroinvertebrates
include Pedro Creek streams and wetlands, State Land Creek streams and wetlands, Westside
Ponds wetlands, and Formation Creek.

Cadmium in sediments from each of the mine features exceeded the TRVng. Despite the
elevated background concentration of cadmium in sediments, cadmium risks to benthic
invertebrates in the mine features is likely present.

Chromium = Chromium was carried forward to the Tier 2 risk characterization for Pedro Creek,
State Land Creek, and the Westside Ponds EUs.
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In Pedro Creek streams the HQw and HQnigh were 4 and 2, respectively, while in Pedro Creek
wetlands the HQiow and HQnigh were 8 and 3, respectively. The State Land Creek stream and
wetland HQww was 3 and 2, respectively, (Table 3.3-2), but neither exceeded the HQnign.
Westside Ponds wetlands had an HQew and HQnigh Of 6 and 2, respectively. Chromium was not
particularly elevated in local background sediments (24.13 mg/kg dw) (Table 3.3-2), thus it likely
has little effect on observed EPCs and resulting exceedances of the TRVhgh. Potential risk of
chromium in sediments to benthic invertebrates in these habitats due to Site-related activities
may be present.

Chromium in the Pit Lake, French Drain, and Sedimentation Basin exceeded the TRV ow, While
chromium in the Pit Lake and French Drain exceeded the TRVhgh (HQngh = 5 and 2,
respectively). Chromium risks in sediments from the Pit Lake and French Drain are likely
present.

Copper — Copper was only carried forward for two EUs: Pedro Creek and the Westside Ponds.
In the three habitats in the Pedro Creek EU, copper exceeded the TRViow only in stream (HQiow
= 2) and wetland habitats (HQiow = 2) (Table 3.3-2). In the Westside Ponds EU the copper HQiow
was 3 in the wetlands and less than 1 in the ponds. Copper in local background sediments was
21.18 mg/kg dw but did not exceed the TRVow 0f 32 mg/kg dw (Table 3.3-2). Resulting IRQs in
Pedro Creek and Westside Ponds habitats suggest that absent background, copper may pose a
low risk to benthic invertebrates.

Copper in sediments at the mine features resulted in an HQiow for the Pit Lake and French Drain
of 5 and 2, respectively, with no HQnigh greater than 1 for either area. Similar to the habitat EUs,
Copper IRQs indicate that absent background, copper risks are likely low for mine features.

Manganese — Manganese was carried forward as an ECOPC for many EUs, including: Camp G
Creek, Pedro Creek, Trail Canyon Creek, Westside Ponds, and North Woodall Creek. Where
manganese was carried forward, manganese in sediments exceeded the TRV in all habitats
except the Pedro Creek wetlands; however, manganese in sediments never exceeded the
TRVhigh.

Manganese was an ECOPC for mine features only in French Drain sediments, and similarly had
an HQ greater than 1 for the TRVow and less than 1 for the TRVhign.

Local background for manganese in sediments is 1258 mg/kg dw. Most IRQs for manganese,
due to this high background concentration, were less than zero, indicating background
concentrations exceed Site concentrations and risks present are almost solely due to
background. Exceptions include Camp G Creek streams and wetlands, Pedro Creek ponds, and
the Northwest reference streams and wetlands where IRQ.w Values were 2.2 or less (e.g., at the
Northwest reference habitats). Where potential manganese risk to benthic invertebrates in
sediments is present, background concentrations contribute the bulk of the total concentrations
measured.
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Mercury — Mercury was only carried forward as an ECOPC in the Pedro Creek and Westside
Ponds EUs. In Pedro Creek, the stream and wetland habitat HQ.w were both 2 (Table 3.3-2).
For Westside Ponds wetland habitat, the HQw Was 4, while for ponds the HQiow Was less than
1. Neither habitat type had mercury concentrations in sediments that exceeded the TRVhigh.

Mercury in sediments from the mine features resulted in the following: Pit Lake HQow = 3,
Tailings Pond HQiow = 5 and French Drain HQpw = 3. None of these waterbodies had mercury
concentrations in sediments that exceeded the TRVhigh.

Mercury in local background sediments is 0.16 mg/kg dw (Table 3.3-2). Low IRQnigh values
(e.g., slightly greater than zero) suggest mercury risks to benthic invertebrates in habitats and
mine features are likely negligible.

Nickel — Nickel was carried forward as an ECOPC for the following EUs: Pedro Creek, State
Land Creek, Westside Ponds, and Formation Creek. In the Pedro Creek EU, nickel
concentrations in sediments resulted in an HQiow 0f 6 and HQnigh Of 3 in stream habitat, HQjow Of
7 and HQnigh of 3 in wetland habitat, and did not exceed either TRV in the pond habitat (Table
3.3-4). Inthe State Land Creek EU, nickel concentrations in sediments resulted in an HQow Of 4
and HQnigh of 2 in stream habitat, and an HQiw of 3 and HQuigh Of 1 in wetland habitat. In the
Westside Pond EU, nickel concentrations in sediments resulted in an HQiow 0f 9 and HQhigh of 4
in wetland habitat, and an HQ.w Of 1 in wetland habitat (Table 3.3-2). In the Formation Creek
EU, nickel concentrations in sediments resulted in an HQjow Of 1.

Mine feature sediment concentrations of nickel resulted in an HQiow Of 7 and HQnigh Of 3 in the
Pit Lake, and an HQow of 10 and HQnign of 5 in the French Drain.

Local background for nickel in sediment was 25.64 mg/kg dw (Table 3.3-2). Where nickel
concentrations in sediment exceed the TRVhigh, nickel IRQs were greater than 1 suggesting that
Site risks are greater than background risks. Nickel may pose a risk to benthic invertebrates
due to Site-related activities in the Pedro Creek, State Land Creek, Westside Ponds, Pit Lake,
and French Drain areas.

Selenium — Selenium was carried forward for all EUs except the Downgradient East and
Downgradient West areas. Locations and habitats where HQnigh exceed 1 include the following:
Camp G Creek wetland habitat (HQnigh = 2), Pedro Creek habitats (stream HQnigh = 27; wetland
HQnigh = 358), State Land Creek habitats (stream HQnigh = 4, wetland HQnigh = 2), Westside
Ponds wetland (wetland HQmnigh = 10), Formation Creek (HQnigh = 1), Pit Lake (HQnigh = 63),
French Drain (HQnigh = 150), and Sedimentation Basin (HQnigh = 10) (Table 3.3-2).

Unlike other TRVs where the foundation is based on effects to benthic organisms, the selenium
TRVs are not based on effects to benthic invertebrates, rather they are intended as screening
levels for protection of higher order consumers. Therefore, exceedances of the TRV do not
provide any indication of selenium risk to benthic invertebrates. The best risk estimates for
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higher order consumers will come from the evaluation of fish tissue residues and the terrestrial
assessments. Comparison of the sediment selenium TRVs to Site EPCs does however provide
a relative scale by which to assess selenium concentrations in sediments and the potential for
those sediments to potentially pose a risk to higher order consumers. As a bioaccumulative
ECOPC, selenium effects are manifested via dietary uptake, thus for benthic invertebrates,
much like fish and terrestrial receptors, the primary line of evidence for risk is derived from
tissue data, as presented in Tier 1 Section 3.1.1. See the Benthic Macroinvertebrates
subsection in Section 3.3.2.3 for more discussion about locations, sediment concentrations, and
potential effects.

Silver — Silver HQs greater than 1 were only identified for the Pedro Creek and Westside Ponds
EUs. In the Pedro Creek stream and wetland habitats, the HQ,w Was 2. In the Westside Ponds
wetland habitat, the HQiw was 3, while in the pond habitat, the HQ.w was 1. Silver
concentrations in aquatic habitat EUs did not result in HQnign Values greater than 1 (Table 3.3-2).

Mine feature concentrations of silver resulted in an HQpow for the Pit Lake of 9 and HQnigh of 4.
Local background concentrations of silver were low (0.15 mg/kg dw) (Table 3.3-2). The
potential risk of silver in sediments to benthic invertebrates in aquatic habitats is likely low, but
may be present in Pit Lake sediments.

Thallium — Thallium was only identified as an ECOPC in mine feature waterbodies. Thallium
HQiow Values for both the Pit Lake and French Drain were equal to 2. Background in sediments
for thallium was 0.48 mg/kg dw. With an IRQ of 1.8 for the Pit Lake, sediment concentrations
there exceed the risk threshold over and above background, whereas the lower than 1 IRQ in
the French Drain suggests thallium in sediments there only slightly exceeds background and the
risks are low.

Vanadium — Vanadium was carried forward as an ECOPC because no TRVs for vanadium in
sediment were available. Local background for vanadium in sediments was 45.4 mg/kg dw. The
EUs and habitats where vanadium in sediments exceeded the local background concentration
included Pedro Creek (streams and wetlands), State Land Creek (streams and wetlands), Tralil
Canyon Creek (streams), and the Westside Ponds (wetlands).

In mine feature waterbodies, vanadium exceeded the local background in sediments from the
Pit Lake, French Drain, and Sedimentation Basin.

For the habitats and mine features, the magnitude of vanadium in sediments over the local
background concentrations suggests a possible contribution from Site-related activities. The
actual risks posed by concentrations of vanadium in Site-sediments greater than background
are uncertain, however, due to the lack of a toxicity threshold.

Zinc — Zinc was carried forward as an ECOPC for the Pedro Creek, State Land Creek, Trail
Canyon Creek, Westside Ponds, and Formation Creek EUs. In the Pedro Creek stream habitat,
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the zinc HQiow Was 4, while the HQnigh was 1, in wetlands the HQiow was 5 and the HQnigh was 1
(Table 3.3-2). Pedro Creek pond habitat did not exceed the TRVqu.

The State Land Creek stream habitat HQiow Wwas 3 and the HQnigh Was <1, while the wetland
habitat HQiow Was 2 and the HQnigh was <1. The Trail Canyon Creek stream habitat HQow was 2
and the HQnigh was <1. The Westside Ponds wetland habitat had an HQiow of 6 and HQnigh of 2,
while the ponds had an HQow 0f 1 and an HQnigh 0of <1. Formation Creek EU HQow Was 2 while
the HQnigh was <1 (Table 3.3-2).

Zinc concentrations in mine features resulted in the following HQs: Pit Lake HQiow Was 8 while
the HQnigh was 2, French Drain HQi.w was 11 while the HQnigh was 3, and Sedimentation Basin
HQiow Was 3 while the HQnigh was <1.

The local background concentration of zinc was 129.4 mg/kg dw. IRQs for the aquatic habitat
EUs suggest that the risk due to zinc in sediments over background concentrations is relatively
low but present indicating some Site contribution to the potential risks. This is evident based on
the HQs and IRQs for the mine features where zinc was present. Based on these data and the
local background zinc concentration in sediments, risks to benthic invertebrates due to Site
related activities is likely low in aquatic habitats except at the Westside Ponds wetland habitat
where Site zinc concentrations likely contribute more to potential risks.

3.3.2.3 Biota Tissue

Fish Tissues — The Tier 1 evaluation found that concentrations of aluminum, iron, and zinc in
fish tissues were elevated in all three drainages, but these ECOPCs were also elevated in
background surface water and/or sediments. Site related risks to fish due to concentrations of
these ECOPC:s in fish tissues, therefore is likely to be low. The lack of barium and manganese
TRVs provides no comparable measure of effects, thus potential risk due to these two EPCs is
uncertain.

Table 3.3-3 separates the fish tissue samples by location and/or species to discern whether
combined sites and or species for the Tier 1 assessment had any effect on the interpretation of
these data. Based on the evaluation presented in Table 3.3-3, no changes in the interpretation
of the data are necessary.

Selenium concentrations in fish tissues suggest that the perennial sections of Pedro Creek and
State Land Creek may pose a risk to aquatic receptors due to selenium exposure. Lower
perennial sections of Camp G Creek however had tissue concentrations below the effects
thresholds and thus selenium risk in these lower sections is likely negligible.

Amphibians — As discussed previously in Section 3.2.3, the available evidence suggests that
amphibians have a similar sensitivity as fish and other aquatic life to many of the ECOPCs.
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Data on bioaccumulation and developmental toxicity for metals suggest that at least anuran
amphibians do not accumulate substantially higher concentrations of metals than fish, and that
tissue-based TRVs for fish are protective of the amphibians. For aluminum, barium, iron,
manganese, and zinc, risks to amphibians are expected to be no greater than those identified
for fish.

Table 3.1-7 compared fish tissue concentrations of selenium to amphibian effects thresholds
and found NOEC HQs of 2 for Pedro Creek and State Land Creek, with no LOEC HQs greater
than 1. Using amphibian thresholds and fish tissue from the Site presents some uncertainties
related to the use of intra-species tissue data and effects thresholds; however, the literature
review discussed previously suggests that these uncertainties are minimized based on the
collective information about the similarities of amphibian and fish responses to contaminants.

Benthic Macroinvertebrates — Selenium is a bioaccumulative ECOPC and the best measure
of potential effects for aquatic biota is based on tissue data. So far, the literature has suggested
that fish are more sensitive than benthic invertebrates to selenium, so ideally, if a stream or
waterbody does not have concentrations of selenium that bioaccumulate in fish to a level
greater than a sensitive fish threshold, then the waterbody would not be considered a risk with
respect to selenium. However, not all streams support fish, but many that cannot support fish
do support thriving benthic invertebrate communities. Until recently, no benthic invertebrate
effects thresholds were available; therefore, outdated and likely inadequate thresholds for
effects were used by default. With the recent literature (Conley 2009, 2011, 2013) providing
studies defining mayfly effect thresholds, investigators can now compare site benthic tissue data
to these thresholds to estimate potential effects due to dietary uptake.

In the Tier 1 evaluation, these comparisons were made to estimate potential risks. In the Tier 2
assessment, it is important to evaluate the relationship, if any, between the sediment TRVs and
the benthic tissue TRVs, and if data gaps can be filled through this process. Table 3.3-4 was
compiled to examine the differences between risks predicted using the selenium TRVs and
sediment EPCs for selenium versus using the tissue data.

The Camp G Creek wetland data is confirmed via the tissue data that potential selenium risks to
benthic macroinvertebrates are present in the upper headwaters.

Pedro Creek is more complex. In the upstream wetland areas, concentrations of selenium are
high resulting in very high HQs (715). Benthic tissue data is only available for lower Pedro
Creek stream sites, but even there sediment data compared to selenium TRVs suggests large
risks HQnigh = 27 while the tissue data suggests low or minimal risk.

State Land Creek sediments compared to selenium TRVs are predicted to pose a risk with
HQunigh values of 4 and 2 in the two habitats, while the benthic tissue data indicates no risk is
present.

S:\Jobs\0442-001-900-Simplot-Conda\RIFS_RiskAssessRpts\ERA\FinalRpt\FnlCondaSSERA.docx

55



Site-Specific Ecological Risk Assessment Report
Conda/Woodall Mountain Mine FINAL December 2016

For Hoorah Hollow Pond in the Westside Ponds EU, both the benthic tissue data and sediment
TRV evaluation agree. Similarly, for the North Woodall Creek EU, sediment TRVs and the tissue
predictions agree. For both of these areas, however, selenium in sediment is relatively low.

At the highest sediment concentration found (360 mg/kg dw) at SWP-4 which is part of the
French Drain complex sites, the highest tissue HQ was 18 based on the NOEC, while the
sediment TRVs predicted an HQiw 0f 300 based on a sediment concentration of 600 mg/kg dw.

34 Offsite Conditions: Qualitative Risk Evaluation

This section discusses the extent of Conda-related releases offsite to the UBR and Bear River
subwatersheds. Figure 3.4-1 presents the monitoring locations considered as part of this offsite
analysis.

3.4.1 Upper Blackfoot River

Several historical and active mining operations are present along the UBR upgradient of Conda,
as well as across the river from Conda. By the time the UBR flows past the Site, it is a multi-
order river receiving flow from several drainages including Lanes, Diamond, Mill Canyon, Dry
Valley, Maybe, Chicken, Angus, Wooley Valley, and Slug Creeks. Site drainages flowing into
UBR include State Land Creek, Pedro Creek, and Camp G Creek. State Land Creek
discharges directly to the UBR. Pedro and Camp G Creeks discharge to Trail Creek before it
discharges into the UBR (Figure 3.4-1).

Flow — In evaluating potential Site-related effects on the UBR, it is important to consider the
magnitude of surface water flows in the Blackfoot River and the Site tributaries. Flows in the
UBR and Site drainages are as follows:

Flows in the UBR (based on USGS gauge 13063000 from 2001 through 2012) range
from 20 to 80 cubic feet per second (cfs) (low flow), and 400 to 1,500 cfs (high flow);®

o Flows at the mouth of Trail Creek range from 0.6 to 6.4 cfs (low flow), and 1.2 to 23 cfs
(high flow);

e Pedro Creek contributes up to 0.2 cfs (low flow) and from 0.007 to 4 cfs (high flow) to
Trail Creek;

e Camp G Creek contributes up to 0.7 cfs (low flow), and from 2.5 to 3 cfs (high flow) to
Trail Creek; and

9 The USGS Blackfoot River gauge (13063000) is located approximately 5 miles upgradient of the Blackfoot Reservoir and
downgradient of the Site.
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o Flows at the mouth of State Land Creek range from 0.03 to 0.3 cfs (low flow), and 0.07
to 12 cfs (high flow).

Based on the above data, it is clear that Site tributary flows represent a small fraction of the
overall seasonal high and low flows occurring in the UBR.

Surface Water Quality — Selenium concentrations in UBR surface water near the Site are
provided in the Revised Draft Final Rl Report (Formation 2016a) and summarized below. From
upgradient to downgradient, the average total selenium concentrations in the UBR surface
water, near its confluence with the Site tributaries, were as follows:

¢ 0.0038 mg/L (ranging from non-detect to 0.008410 mg/L) upgradient of Trail Creek;

e 0.0015 mg/L (ranging from non-detect to 0.026 mg/L) in Trail Creek;

e 0.0034 mg/L (ranging from non-detect to 0.008 mg/L) downgradient of Trail Creek;

e 0.0036 mg/L (ranging from 0.0016 to 0.0076 mg/L) upgradient of State Land Creek; and

e 0.0033 mg/L (ranging from non-detect to 0.0083 mg/L) downgradient of State Land
Creek.

Based on the average and range of these selenium concentrations in surface water, there is no
apparent increase in selenium concentration in UBR due to Conda tributary discharges. The
chronic criteria for chromium, nickel, and zinc were not exceeded. Cadmium exceeded its
chronic criterion only three times, and for each sample, the exceedance was reported as a less
than detectable concentration.

Sediment Quality — Selenium concentrations in UBR sediment near the Site are provided in the
Revised Draft Final Rl Report (Formation 2016a) and summarized below. All sediment COPC

concentration data presented herein are on a dry weight basis.

Selenium concentrations in sediments in the UBR upgradient and downgradient of its
confluence with the Site tributaries were as follows:

e 0.58 mg/kg (ranging from 0.5 to 0.66 mg/kg) upgradient of Trail Creek;
o 0.75 mg/kg (ranging from non-detect to 0.83 mg/kg) downgradient of Trail Creek;

o 0.89 mg/kg upgradient of State Land Creek; and

10 ypper values of the ranges presented include the maximum detected concentrations. In the summary statistics tables, both the
maximum value and maximum detected value are presented.
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o 0.63 mg/kg downgradient of State Land Creek.

Selenium concentrations in sediments at all UBR locations were less than the 2 mg/kg
screening level. Pedro Creek, State Land Creek and Trail Creek had the only concentrations of
selenium in sediments that exceeded the comparison value (2 mg/kg). Of the Site tributaries,
Pedro Creek (3.8 mg/kg) had the highest average selenium concentration in sediment, followed
by State Land Creek (2.1 mg/kg). The selenium concentration in sediment (0.96 mg/kg) in
Camp G Creek was less than the 2 mg/kg comparison value.

Aquatic Biota — To evaluate the extent of mining-related effects in aquatic biota, this discussion
focuses on the concentrations of selenium in fish tissues.!! Because multiple species of fish
may be captured, fish were divided into salmonids (trout) and non-salmonids (primarily forage
fish). Selenium concentrations in UBR fish tissue near the Site are provided in the Rl (Formation
2016a) and summarized below. All fish tissue data are presented on a dry weight basis (mg/kg
dw) for whole body tissues.

Selenium concentrations in fish tissues from the UBR are as follows:

¢ No trout tissue data were available for locations upgradient of Trail Creek. A forage fish
tissue sample collected from ST022 upgradient of Trail Creek had a selenium
concentration of 12 mg/kg. This concentration exceeds the USEPA (2016) Final
National Criterion (8.5 mg/kg dw) but does not exceed the cyprinid threshold of 17
mg/kg.

e At ST021 near the Fox Ranch, trout tissue selenium concentrations averaged 4.5 mg/kg
(ranging from 2.2 to 7.1 mg/kg). No trout tissue concentrations of selenium at this site
exceeded the comparison value (13.2 mg/kg'?). Forage fish tissue samples from ST021
averaged 9.9 mg/kg (ranging from 8.1 to 13 mg/kg). The forage fish tissue
concentrations are within the range of the USEPA 2016 criterion (8.5 mg/kg) and the
cyprinid threshold 17 mg/kg.

e One forage fish sample was collected at ST230 (upstream of State Land Creek). The
selenium concentration in fish tissue was 9 mg/kg, which exceeded the criterion value
(8.5 mg/kg) but not the threshold for cyprinids (17 mg/kg).

e One forage fish tissue sample was collected at MST020, just downgradient of State
Land Creek. The selenium tissue concentration was 11 mg/kg, which exceeded the
criterion value (8.5 mg/kg) but not the threshold for cyprinids (17 mg/kg).

11 Due to the paucity of available UBR fish tissue data, tissue samples collected prior to 2001 were also included in this analysis.
12 This value represents the whole body tissue threshold for brown trout derived in USEPA 2016. It is an EC10 value translated
from the egg/ovary effect threshold for this species and is the more sensitive of the two trout species present in Southeast Idaho.
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3.4.2 Trail Creek
On Trail Creek, the range of locations encompasses those upgradient of Camp G Creek to its
mouth. As previously discussed, Camp G Creek and Pedro Creek discharge into Trail Creek,
with Pedro Creek’s confluence downgradient of the Camp G confluence.
Surface Water Quality — Average selenium concentrations in surface water in Trail Creek from
upgradient of Camp G Creek to downgradient near its discharge to the UBR are provided in the
RI (Formation 2016a) and presented below:
o 0.00029 mg/L (ranging from non-detect to 0.00039 mg/L) upgradient of Camp G Creek;
e 0.00083 mg/L (ranging from non-detect to 0.0026 mg/L) downgradient of Camp G Creek;
¢ 0.00063 mg/L (ranging from (0.00024 to 0.0011 mg/L) upgradient of Pedro Creek; and

¢ 0.0037 mg/L (ranging from 0.00029 to 0.026 mg/L) downgradient of Pedro Creek.

Sediment Quality — Average selenium concentrations in Trail Creek and tributary sediments
are provided in the RI (Formation 2016a) and summarized below:

0.32 mg/kg (ranging from 0.15 to 0.48 mg/kg) upgradient of Camp G Creek;

0.41 mg/kg downgradient of Camp G Creek;

0.78 mg/kg upgradient of Pedro Creek; and

3.6 mg/kg downgradient of Pedro Creek.

Aquatic Biota — Selenium concentrations in fish tissues from Trail Creek and tributaries are
presented in the Rl (Formation 2016a) and summarized below:

e Selenium concentrations in trout tissues averaged 4.2 mg/kg (ranging from 2.8 to 6.4
mg/kg) at TC-5 upgradient of Camp G Creek on Trail Creek. All selenium concentrations
from this site did not exceed the screening benchmark (13.2 mg/kg). Selenium
concentrations in forage fish tissues averaged 5.5 mg/kg (ranging from 2.6 to 7.5
mg/kg). All selenium concentrations in forage fish tissues at TC-5 were less than the
2016 National Criterion (8.5 mg/kg).

e At TC-1, also upgradient of Camp G Creek on Trail Creek, forage fish tissue samples
averaged 5.1 mg/kg selenium (ranging from 1.5 to 12.5 mg/kg). Of the 11 samples
collected at this location, only one exceeded the Final National Criterion (8.5 mg/kg). No
trout were observed or captured at TC-1.
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e Downgradient of Camp G Creek, at site TC located at the Trail Creek road bridge,
selenium in forage fish tissues averaged 5.7 mg/kg (ranging from 2.2 to 10.5 mg/kg). Of
the 8 samples collected at this location, only one exceeded the National Criterion (8.5
mg/kg). No trout were observed or captured at the TC location.

¢ No fish tissue samples were collected in Trail Creek downgradient of Pedro Creek.

3.4.3 Bear River

Conda drainages that could convey flow into the Bear River subwatershed during large storm
events were evaluated including the dry draws along the western side of the Woodall Mountain
Panels and the dry draw in North Trail Panel. Throughout the period of monitoring no active
flows were recorded at the mouths of these draws. The draws are likely ephemeral at best,
flowing only in response to precipitation heavy enough to result in runoff.

Sediment data are available for the Woodall Mountain Creek draws (WMC1-WMCS5) and were
previously discussed in Section 6.3.5 of the Revised Draft Final Rl Report (Figure 3-8,
Formation 2016a). At the mouth of these draws, selenium concentrations at WMC1-1, WMC2-
1, WMC3-1, WMC4-1A, and WMC5-1A were 5.7, 1.6, 0.59, 5.2, and 4.9 mg/kg, respectively.
With little or no flows present, no aquatic habitat is present and thus little if any exposure occurs
to aquatic biota from these drainages.

In the Trail Canyon Creek drainage at the south end of the Site, Margarette Creek (MC-1) and
Trail Canyon Creek (TCC-1, TCC-1A, and TCC-2) locations were monitored. A single sediment
sample was collected in 2008 for Margarette Creek that had a selenium concentration of 109
mg/kg (Figure 3-8, Formation 2016a); however, this sample was not in the creek but in a
catchment pond.

At TCC-2 upgradient of the Margarette Creek drainage, selenium concentrations in surface
water were less than 0.001 mg/L (Figure 3-7, Formation 2016a). One sediment sample was
collected at this location with a selenium concentration of 0.24 mg/kg. Downgradient of the
Margarette Creek drainage, no flows were present, and only sediment data were collected. All
selenium concentrations in sediment in Trail Canyon Creek downgradient of Margarette Creek
were less than the 2 mg/kg screening level. Similar to the Woodall Mountain Creek draws, Tralil
Canyon Creek appears to be ephemeral to intermittent, with some spring flow. While the
Margarette Creek catchment pond had elevated selenium concentrations in sediments, it
appears that the catchment pond is effective in preventing runoff into Trail Canyon Creek as all
sediment concentrations of selenium downgradient of Margarette Creek were low (ranging from
0.37 to 0.76 mg/kg).
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3.4.4 Summary of Conditions Offsite

Surface Water Quality — The effects of Conda tributary discharges on total selenium in the
UBR are indeterminate. Several factors influence this: (1) the UBR has flow volumes many
times those of the tributary streams discharging to the UBR; (2) existing selenium
concentrations in the UBR upgradient of the Site may mask any tributary inputs from Conda, as
the average selenium concentrations at locations upgradient of Trail Creek and State Land
Creek are relatively unchanged, (3) data for selenium and flows over an appropriate spatial and
temporal scale are lacking in the UBR resulting in uncertainty about the influence of Conda
tributaries on the UBR, and (4) the range of selenium concentrations at locations downgradient
of State Land Creek and Trail Creek inflows is variable due to episodic high-flow events from
tributary inflows that may temporarily increase selenium concentrations at localized points in the
UBR although these increases lack duration and sufficient frequency to sustain lasting effects.
Overall, the variability of incoming selenium concentrations both from upstream and Conda
tributaries and the lack of data to quantify this variability provide no certainty on potential
impacts or lack of impacts of the Conda Site on the UBR.

In Trail Creek surface waters, selenium concentrations are typically low and below the chronic
aquatic life criterion (0.005 mg/L); however, at Trail Creek below Pedro Creek, high flows during
2011 resulted in high selenium concentrations in Trail Creek corresponding to elevated
concentrations that occurred in Pedro Creek. Of the two tributaries to Trail Creek from the Site,
Pedro Creek appears to have the most potential for effects to Trail Creek. Selenium
concentrations at the mouth of Camp G Creek were consistently lower than the chronic criterion,
while Pedro Creek selenium concentrations were consistently elevated. In terms of potential
effects of the Conda Site to off-site waterbodies, the largest effect is in Trail Creek due to
discharges from Pedro Creek.

In the Bear River subwatershed, contributions of selenium via the surface water pathway appear
to be extremely limited due to the lack of flows.

Sediment Quality — Selenium concentrations in sediments of the UBR upgradient and
downgradient of Site tributaries are lower than the screening level for selenium in sediments.

In the Bear River drainage, contributions of selenium via the sediment pathway appear to be
extremely limited due to the lack of flows.

Aquatic Biota — The limited trout tissue data does not allow for any conclusions related to
tissue concentrations of selenium. The forage fish tissue data, however, are more abundant.
Limited data in the upper sections of the UBR influenced by Trail Creek do not provide enough
information to suggest that Trail Creek is affecting tissue concentrations in the UBR. Based on
average concentrations, the selenium concentrations in tissues appear to be declining
downgradient in the UBR. However, the average concentrations downgradient are more
variable and have the highest and lowest concentrations measured. Elevated concentrations of
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selenium in fish tissues from State Land Creek provide some indication that it is a source of
selenium for aquatic biota in this creek and possibly to the UBR. However, it is also clear based
on concentrations of selenium in fish tissue from the UBR upgradient from State Land Creek
and the Site that elevated selenium concentrations in different media are occurring upgradient
of the Site as well.

In Trail Creek, tissue concentrations of both forage fish and trout from upgradient of Camp G
Creek were all less than the USEPA Final National Criterion (USEPA 2016). Limited
exceedances of the comparison value occurred in forage fish tissues from a location
immediately upgradient of Camp G Creek and concentrations at both locations were similar to
those observed for Camp G Creek fish.

Pedro Creek had clearly elevated concentrations of selenium in fish tissues. However, no
samples of fish tissue were available from Trail Creek downgradient of Pedro Creek to discern
what effect, if any, selenium concentrations in Pedro Creek have on Trail Creek prior to its
discharge to the UBR.

3.5 Aquatic Risk Summary

Potential risks to aquatic receptors are summarized in this section across all three media by EU
in an effort to compile the lines of evidence (LOE) that were used to draw conclusions from the
risk characterization. The focus of this summary is primarily on selenium concentrations that
may or likely pose a risk to aquatic receptors. Other ECOPCs identified as potentially posing a
risk to aquatic receptors in EUs (Figure 2.4-1 and 2.4-2) are also summarized. Tables 3.5-1 to
3.5-14 provide a matrix that summarizes risk in each media, considered background, and
provides a risk characterization narrative. Barium was identified as a Site-wide background
contaminant because it exceeded all Site EPCs except barium in sediments from the
Sedimentation Basin.
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Camp G Creek — Selenium concentrations in surface waters and sediments from Camp G
Creek lower in the drainage likely do not pose a risk to aquatic receptors in the lower reaches.
Fish tissue data compared to both fish tissue and amphibian no effects endpoints results in HQs
< 1. Benthic invertebrate tissue from lower in the basin compared to benthic no effect thresholds
also result in an HQ < 1. In Camp G Creek higher up in the drainage (intermittent or wetland
areas) surface water and sediment concentrations of selenium are elevated sufficiently to pose
a risk to aquatic receptors. The benthic tissue HQ was 3, while no fish data were available for
Camp G Creek higher up in the drainage. With no fish tissue data available from Camp G Creek
wetlands, the magnitude of surface water concentrations being double that found in the stream
segment and the benthic tissue data exceeding the tissue LOEC TRV suggests sufficient
selenium is available for dietary uptake and accumulation in the upper headwater wetlands at
Camp G Creek. Risks due to selenium in Camp G Creek appear to be relatively isolated to the
wetland habitats adjacent to and downstream of old waste rock piles. Selenium in the Camp G
Creek wetlands near the headwaters poses a risk to aquatic receptors (Table 3.5-1).

Pedro Creek EU - Surface water, sediments, and biotic tissues (fish, amphibian, and benthic)
in Pedro Creek habitats had concentrations of selenium that exceeded their respective TRV
resulting in HQs greater than 1. HQs greater than 1 in surface waters were always a function of
high flows, whereas low base flows always had HQs less than 1.

Fish tissue data from the lower perennial segment of Pedro Creek also resulted in an HQ
greater than 1 for selenium. Comparison of fish tissue data to amphibian thresholds resulted in
HQs greater than 1 only at the NOEC, but not the LOEC. Benthic tissues compared to tissue
thresholds similarly resulted in HQs greater than 1 only for the NOEC, but not for the LOEC. In
sediments, selenium concentrations in all three habitats also resulted in HQs greater than 1,
with HQs greatest in wetland habitats and lowest in pond habitats. Based in large part on the
fish tissue concentrations, selenium in Pedro Creek likely poses a risk to aquatic receptors
(Table 3.5-2). The sediment data is uncertain given the large discrepancy between predicted
risks for sediments using non benthic effects based thresholds and benthic tissues compared to
benthic tissue effects based thresholds.

Cadmium in the Pedro Creek wetland and stream sediments exceeded the TRVhigh resulting in
an HQngh of 6 and 3, respectively. Despite local background concentrations, cadmium
concentrations found in the Pedro Creek wetlands and streams likely pose a risk to benthic
invertebrates from Site-related activities (Table 3.5-2).

Chromium was elevated in Pedro Creek wetland and stream sediments sufficient to produce
HQs greater than 1 (Table 3.5-2) relative to the TRVhigh. Chromium in sediments from these
habitats likely poses a risk to benthic receptors.

Nickel in surface water and fish tissues did not exceed their respective TRVs; however, in
sediment, nickel exceeded the TRVhigh in stream and wetland habitats (Table 3.5-2). Despite the
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background concentration of nickel in sediments (e.g., >TRViow), Site nickel concentrations are
sufficiently elevated above background to pose a risk to aquatic receptors.

Vanadium in Pedro Creek habitats exceeded background concentrations in sediments;
however, no sediment TRV was available. Vanadium was not detected in surface waters or fish
tissues at concentrations greater than the TRVs. Vanadium concentrations exceeding
background in Pedro Creek suggest some Site-related contributions, although potential for risks
to aquatic receptors is uncertain.

State Land Creek EU — Selenium concentrations in surface waters for both stream and wetland
habitats yielded chronic HQs greater than 1 (Table 3.5-3), with the wetland HQ (33) being
higher than the stream HQ (18). Selenium in wetland surface waters from Tributary 3 was
consistently lower than the TRV. In the lower perennial segment of State Land Creek,
downstream of Tributary 3, selenium measured during high flows almost always resulted in HQs
greater than 1, whereas during low flows, HQs were always less than 1. Tributary 2 wetland
surface waters yielded a similar pattern of HQs greater than 1 during high flows and HQs less
than 1 during low flows. Likewise, the upper mainstem of State Land Creek upstream of
Tributary 2 showed a similar pattern. Tributary 1 selenium concentrations in surface water were
less than the TRV, except for a single concentration in 2008. Selenium in State Land Creek
surface waters is primarily a function of transport during high flows from Tributary 2 and the
Upper mainstem which both originate near old mine workings.

The fish tissue data for the lower perennial segment of State Land Creek yielded a similar
finding (HQ = 3), as did the amphibians (HQ = 2), and sediments in streams (HQnigh = 4) and
wetlands (HQnigh = 2). Overall, selenium risks to aquatic receptors are present in lower State
Land Creek, Tributary 2, and the upper mainstem of State Land Creek. Each of these areas is
connected directly or indirectly to the old mining areas near Woodall Mountain. Tributaries 3 and
1 appear to be largely unaffected and have low selenium concentrations in aquatic media.

Additional risks to benthic invertebrates may be present due to cadmium and nickel in State
Land Creek wetland sediments (likely in Tributary 2). Both metals exceeded the TRVhign,
resulting in an HQnigh of 2 for cadmium and an HQnigh of <1 for nickel.

Trail Canyon Creek EU — No selenium risks were identified in this EU for surface water or
sediments. Both aluminum and iron were identified as posing a potential risk due to HQs
greater than 1 (Table 3.5-4), but background concentrations in surface waters and/or sediments
for these ECOPCs, high TSS during sample collection, and at least for iron, uncertainty in the
TRV, suggest that neither of these ECOPCs in surface waters likely pose a risk to aquatic
receptors due to Site-related activities. Cadmium in stream sediments downstream of
Margarette Creek resulted in an HQnigh Of 2 and may pose a risk to benthic macroinvertebrates.

Westside Ponds EU - The Westside Ponds EU includes data from pond and wetland habitat
types where selenium chronic HQs were 10 and 2, respectively (Table 3.5-5). Acute HQs were
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2 and <1 for pond and wetland habitats, respectively. Wetland habitat sediments had an HQunign
of 10 for selenium, while tissue HQs were < 1. These habitats are located south and east of the
Old Tailings Pond. Of the complex of ponds and wetlands representing the Westside Ponds
EU, Hoorah Hollow habitats pose no risk to aquatic receptors. The greatest risk is posed in
those pond habitats near the French Drain. Habitats farther south of the French Drain, show
decreasing potential for risk with increased distance from the French Drain. No other ECOPCs
were identified for surface waters for the Westside Ponds EU habitats.

A number of ECOPCs were identified in the Westside Ponds EU habitat sediments with HQs
greater than 1 relative to the TRVhigh (Table 3.5-5). In the wetland habitat, cadmium, chromium,
nickel, and zinc exceeded the TRVhgh with resulting HQs of 3, 2, 4, and 2, respectively. The
Westside Ponds habitats, primarily in the French Drain area pose a risk to aquatic receptors due
to a number of metals, primarily in sediments.

Woodall Springs EU — Selenium in surface water was not elevated above the TRV, while in
sediments, selenium exceeded the TRV (Table 3.5-6). Potential risks due to selenium in
sediments may be present but is uncertain because the sediment TRV is not based on effects to
benthic invertebrates, but rather to higher order consumers. No other ECOPCs were identified
as posing a risk to aquatic receptors.

Formation Creek EU — No surface water EPCs exceeded their respective TRVs in Formation
Creek. Barium, cadmium, and selenium exceeded sediment TRViqw values, but not the TRVhign
values (Table 3.5-7). Risks due to concentrations of these ECOPCs in sediments of Formation
Creek are not anticipated.

Downgradient EU (JCS1) and Northwest Reference Area — The JSC1 wetland area had
aluminum and iron ECOPCs in surface waters that exceeded TRVs. However, only a single
sample was collected thus potential risks due to these ECOPCs is uncertain (Table 3.5-8).

In the Northwest Reference Area, no surface water EPCs exceeded their respective TRVS.
Manganese was elevated in sediments, but did not exceed the TRVigh. Benthic tissue data for
selenium was also low resulting in an HQ < 1 (Table 3.5-9).

Pit Lake — In Pit Lake surface waters, cadmium, selenium and vanadium exceeded their
respective chronic TRVs resulting in HQs of 8, 50, and 3, respectively. Antimony, cadmium,
chromium, nickel, selenium, silver, and zinc each exceeded their respective TRVhign values
resulting in HQs of 2, 22, 5, 3, 63, 2, and 2, respectively. Benthic tissue from the Pit Lake also
exceeded the benthic tissue effect threshold for selenium resulting in an HQ >1 (Table 3.5-10).

Tailings Pond — No surface water ECOPCs exceeded their respective TRVs and all HQs were
< 1. Cadmium was the only ECOPC in sediments to exceed the TRVhigh resulting in an HQ of 2
(Table 3.5-11).

S:\Jobs\0442-001-900-Simplot-Conda\RIFS_RiskAssessRpts\ERA\FinalRpt\FnlCondaSSERA.docx

65



Site-Specific Ecological Risk Assessment Report
Conda/Woodall Mountain Mine FINAL December 2016

French Drain — Only selenium and cadmium in surface waters exceeded their respective TRVs
resulting in HQs of 2 and 66, respectively. In sediments, cadmium, chromium, nickel, selenium,
and zinc exceeded the TRVhgn resulting in an HQnign Of 15, 2, 5, 150, and 3, respectively.
Benthic tissue from the French Drain also exceeded the benthic tissue effect threshold resulting
in an HQ >1 for selenium (Table 3.5-12).

Sedimentation Basins — Surface water in the Sedimentation Basin had aluminum, cadmium,
iron, and selenium concentrations that exceeded the TRV resulting in HQs of 3, 5, 3, and 127,
respectively. Cadmium and selenium were the only sediment ECOPCs to exceed their
respective TRVhigh values resulting in HQs of 2 and 10, respectively (Table 3.5-13).

NES-5 Seep Pond — Only surface water data was available from this waterbody. Cadmium,
nickel, selenium, and zinc each had concentrations in surface waters exceeding their respective
TRVs resulting in HQs of 32, 3, 1474, and 4, respectively (Table 3.5-14).
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4.0 TERRESTRIAL AND RIPARIAN RISK ANALYSIS AND CHARACTERIZATION

The estimation of exposure, effects, and the characterization of risk for terrestrial and riparian
receptors are discussed in the following sections. The assessment and measurement endpoints
associated with the potentially exposed receptor groups were discussed in Section 2.4.

4.1 Exposure Assessment

For terrestrial and riparian receptors, measures of exposure are defined as those measures that
describe the location and concentration of ECOPCs in abiotic and biotic media that are used to
estimate exposure to ECOPCs. Exposures and risks were assessed in a tiered approach based
on a scale, as follows:

e Tierl—-byEU.

e Tier 2 — by EU using location-specific data for terrestrial receptors and drainage-specific
data for riparian receptors.

Tier 1 provides a reasonable estimate of exposure and risk to the subpopulations of receptors
inhabiting the EU. The Tier 1 assessment does not take home range of the receptors into
account (i.e. all calculations have 100% Site use), so for small receptors with limited home
ranges, an EU may make up the territory for an entire subpopulation. For larger home range
receptors, an EU may make up the home range for a few individuals or even only part of the
home range for individuals or subpopulations. Tier 1 should be considered as the most
appropriate tier for large home range receptors. Risks to smaller home range receptors can be
more precisely described using the Tier 2 data; however, Tier 1 should be used to assess
population level risks.

Tier 2 is used to estimate exposure based on individual sample points and provides a more
detailed characterization of exposures because it considers data based on the area represented
by each sample point within each EU. Tier 2 does not represent population-based exposure
except for small subpopulations of small home range receptors that inhabit the area near the
sampling location. The Tier 2 assessment assumes that the receptors spend all of their time at
the sampling location and is, therefore, intended to provide more spatial resolution to risk
managers by highlighting areas of the EUs that may have higher or lower ECOPC
concentrations and carry more weight spatially in the Tier 1 assessment.

The location-specific analysis included in Tier 2 was conducted primarily to identify the parts of
the EUs that contribute most to the overall exposure and risk estimates. This information will
aid in identifying FS alternatives. However, HQs based on single locations are not
representative of the area over which receptors forage. Therefore, location-specific HQs do not
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represent the population-based measurement endpoints for use in assessing overall risk to
assessment endpoints.

There were three basic routes of exposure identified in the BPF and quantified in the exposure
assessment: (1) ingestion from food, soil/sediment, and surface water; (2) direct contact
(absorption); and (3) inhalation.

Quantification of exposure requires data on ECOPC concentrations in Site environmental media
(i.e., soil, sediment, surface water, and prey items) and, for wildlife receptors, estimates of
ingestion rates or contact information for each receptor and pathway. In addition, body weights,
ingestion rates of food, and other factors must be known for each of the wildlife receptors. The
exposure information used for each receptor is unchanged from the screening steps provided in
Section 2.3 and are presented in Tables 2.3-11 (feeding habits) and 2.3-12 (exposure
parameters).

The quantification of receptor-specific exposures via inhalation or dermal absorption was not
evaluated because of a lack of appropriate exposure and toxicity data. The exposure of animals
to contaminants in soil by dermal contact is likely to be small due to barriers of fur, feathers, and
epidermis (USEPA 1989, 2005b). Inhalation of particulate forms of ECOPCs is unlikely to be as
important of an exposure pathway as ingestion of contaminated materials at the Site. Thus, the
exposure analysis focuses on the ingestion pathway as the primary exposure route for terrestrial
vertebrates.

4.1.1 Tier 1 Exposure Assessment

Tier 1 exposure was defined in the BPF as an estimate of the upper-bound estimate of average
exposure within each EU (Figure 2.4-1). Tier 1 exposure is a general estimate of exposure that
the entire population of each receptor inhabiting the EU may experience. For receptors with
small home ranges, such as small mammals and songbirds, the Tier 1 estimate represents an
overall estimate for the part of the local population (or meta-population) that resides within the
EU boundaries. For wide-ranging receptors such as the coyote, mule deer, and northern
harrier, the EU may represent only a portion of the feeding range for individual animals. For
these receptors, the Tier 1 estimate provides an estimate of their exposure while feeding within
the EU and assuming that all of their exposure comes from the EU.

Tier 1 exposures were estimated as the 95UCL concentrations for each ECOPC for each of the
exposure media. Only measured COPC concentrations in each media were used in the EPC
calculations. No prey tissue EPCs were estimated in the Tier 1 exposure assessment.

Statistical summaries of each of the Tier 1 ECOPCs, including the calculated 95UCLs, are
provided in Appendix A. The 95UCL EPCs used in the Tier 1 exposure assessment for upland
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wildlife receptors are provided in Table 4.1-1. Soil EPCs for those ECOPCs identified for
vegetation and invertebrates are provided in Table 4.1-2.

Consistent with USEPA guidance (USEPA 1992), exposure point concentrations in the SSERA
were represented by the 95 percent UCL on the mean (95UCL) (i.e., p<0.05). Data that were
reported as less than detection were included in the EPC calculations. The statistical program
ProUCL 5.0 (USEPA 2013) was used to calculate the 95th UCL, including non-detected
concentrations and allowing the program algorithms to estimate a UCL through bootstrapping
methods. The output from ProUCL recommends a UCL (generally the 95th UCL but possibly up
to the 99th UCL) and that value was used unless it was greater than the maximum
concentration. In the cases where the sample count is less than 9, and the maximum
concentration was greater than the calculated 95UCL, the maximum detected concentration
was used in most cases, based on a review of the data. All cases where the maximum
concentration was used are noted in Appendix A. For the datasets with very small sample sizes
(i.e. < 5 samples), the maximum concentration (detection or detection limit) was used and
provides a reasonably conservative yet uncertain assumption of exposure. The uncertainty
associated with small sample sizes is discussed in more detail in the Uncertainty Analysis
(Section 5).

Exposure to surface soil (0-6 inches below ground surface) was estimated for all receptors. In
nearly all cases, the 0 to 2 inch depth interval was used as the surface soil EPC. A very limited
number of samples (n = 9) were collected from the 0 to 6 inch depth interval and were used in
the surface soil dataset. In addition, a second Tier 1 exposure calculation for burrowing
receptors and terrestrial vegetation using ECOPC concentrations from 0-12 inches below
ground surface was also conducted. Soil exposure was calculated using a volume weighted
calculation for all depth intervals from 0 to 12 inches at a single location for calculation of a
single 0-12 inch soil concentration. Details of the subsurface soil calculation are provided in
Appendix C.

The receptors that primarily feed in aquatic and riparian habitats (belted kingfisher, great-blue
heron, mallard, meadow vole, raccoon, red-winged blackbird, song sparrow, and mink) are
discussed with the location-specific analysis in Tier 2 because of the limited number of sampling
locations from riparian and aquatic habitats, and the fact that these receptors are not expected
to feed in the upland EUs.

The detailed results of the Tier 1 exposure calculations are provided in Appendix D. A summary
of the exposure calculated for each ECOPC/receptor pair are provided in Table 4.1-3.

4.1.2 Tier 2 Exposure Assessment

For those ECOPCs identified in Tier 1 as requiring additional risk characterization (Section 4.3-
1), the Tier 2 exposure assessment provides an evaluation of ECOPC concentrations for
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individual sampling locations where soil and/or other environmental media were collected. The
location-specific HQ estimates are not representative of overall exposures for individuals except
those with small home ranges or subpopulations, and are provided to show the relative
contribution from different areas of the Site to overall exposure and risk estimates. The results
are intended for use by risk managers to provide better spatial resolution and to help develop
remediation alternatives. These include both upland and riparian locations for upland receptors.

The Tier 2 EPCs and exposure calculations are provided in Appendix E. Since many terrestrial
receptors likely also feed in and utilize riparian habitats, exposure in riparian areas was
estimated for both upland and riparian receptors. At riparian/seep areas where fish are not
expected to be present, exposure to fish-eating receptors was not calculated.

4.2 Effects Assessment

The exposure of terrestrial receptors, expressed as the daily rate of intake of a chemical, was
estimated for each ECOPC/receptor pair. Risk characterization was then based on the
comparison of these estimated intakes to TRVs, which are exposure levels with known levels of
toxicity for standard test species, and used as benchmarks to evaluate hazard or risk associated
with site exposure estimates.

TRVs are generally derived from the scientific literature on toxicity of chemicals. Two types of
TRVs are used for wildlife in the terrestrial risk assessment. The NOAELs are intake rates
below which no adverse ecotoxicological effects are expected. NOAEL TRVs are typically used
in screening-level ERAs to identify COPCs that are clearly not present at ecotoxic levels.
Lowest-Observed Adverse Effects Level (LOAEL) TRVs were used in the risk characterization
for wildlife. LOAELs represent the lowest exposure levels evaluated in the referenced toxicity
study that were associated with adverse effects. The true threshold for possible effects is
between the NOAEL and LOAEL.

TRVs for wildlife exposure were obtained from regulatory guidance and scientific literature. For
ECOPCs for which EcoSSL documents are available, TRVs representing both the NOAEL
identified by USEPA in the EcoSSL documents and the lowest bounded LOAEL for growth,
reproduction, and mortality endpoints from the EcoSSL documents were utilized as the primary
TRVs in the SSERA.

For some chemicals for which EcoSSLs were not available, TRVs were obtained from other
major ecological risk databases, including Sample et al. (1996), Los Alamos National Laboratory
(LANL 2008), and US Army Center for Health Promotion and Preventive Medicine (USACHPPM
2009). Tier 1 Wildlife TRVs also included NOAELSs, which are the same as those identified for
the screening level assessment (Table 2.3-13) and LOAELs (Table 4.2-1). Those ECOPCs for
which no TRV is available were identified as ECOPCs of uncertain risk and are discussed
further in the Uncertainty Analysis (Section 5).
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4.3 Risk Characterization

Risk characterization represents Step 7 in the eight-step USEPA ERA process and evaluates
the results of the risk analysis completed in Step 6 versus the TRVs, and provides information
on interpreting the results for the assessment endpoints (USEPA 1997).

HQs were used in the risk characterization for both Tier 1 and Tier 2. As previously described,
the HQ is a ratio of the estimated exposure concentration to the TRV. In general, if the HQ is
less than 1 for the NOAEL TRV then no adverse effects are predicted and risks to that
ECOPC/receptor pair are considered to be de minimis. Although the LOAEL endpoint is not
explicitly based on population endpoints, for purposes of this risk assessment LOAEL HQs that
are less than 1 will be used to indicate that adverse effects to receptor populations are unlikely.
If the exposure exceeds the LOAEL TRV, the risk of adverse effects is more likely, but useful
characterization of the risk may require more explicit evaluation including spatial extent of
elevated concentrations, habitat quality, and location of elevated exposure. For instance, a high
HQ that results from a small, isolated area of high concentration and/or low habitat quality may
not indicate potential population/community-level effects because exposure is limited to a few
individuals that must utilize other areas to maintain populations. By contrast, if the highest
concentrations occur in limited areas of low habitat quality, risk of adverse effects may be small
and remediation in such areas may not result in significant risk reduction. There is, however, no
clear consensus from either USEPA guidance or the scientific literature concerning the
significance of the level of departure from HQ greater than 1 (Menzie et al. 1992).

4.3.1 Tier 1 Risk Characterization

The Tier 1 risk characterization is intended to reflect exposures to receptors occupying the
entire EU and provides the best risk estimates for large home range receptors. For upland
wildlife receptors, the NOAEL HQ calculations are presented in Table 4.3-1 for all
ECOPC/receptor pairs. For those ECOPCs with one or more NOAEL HQ greater than 1, the
LOAEL HQs are calculated in Table 4.3-2.

Comparisons of the EU-specific soil 95UCL EPCs to the terrestrial invertebrate (0-6 inches)
TRVs are provided in Table 4.3-3. Comparisons of the subsurface soil (0-12 inches, i.e. rooting
zone) EPCs to the terrestrial plant TRVs are provided in Table 4.3-4.

For the ECOPCs for which the NOAEL HQs are less than 1 for all upland wildlife receptors
(Table 4.3-1) in all EUs, risk of adverse effects is considered de minimis, and no LOAEL-based
HQs were calculated. These ECOPCs are:

e Antimony

e Arsenic
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e Barium

¢ Manganese

e Mercury
NOAEL HQs were greater than 1 in at least one EU for the following ECOPCs:

o Cadmium: deer mouse

e Chromium: American robin

o Copper: American robin

e Lead: American robin

e Molybdenum: Eastern cottontail, deer mouse, mule deer,

¢ Nickel: deer mouse

e Selenium: all receptors

¢ Vanadium: American robin, deer mouse, northern bobwhite, northern harrier

e Zinc: northern harrier
Tier 1 HQs using the lowest LOAEL TRV were calculated for the ECOPC/receptor pairs with
one or more NOAEL HQ greater than 1 in any EU in Table 4.3-2. These HQs are presented
graphically in Figures 4.3-1 through 4.3-18. Of these, only copper had no LOAEL HQs greater
than 1 for any receptor and, therefore, is not considered further in the risk characterization.
Risks from copper are considered to be low in all EUs.
Risks to upland wildlife receptors from cadmium, chromium, lead, molybdenum, nickel,
selenium, vanadium, and zinc are discussed further in the Tier 2 Risk Characterization (Section

4.3.2).

For the terrestrial plant and invertebrate receptors, Tier 1 EPCs were greater than the screening
benchmark (Tables 4.3-3 and 4.3-4) for the following ECOPCs:

e Antimony

e Arsenic
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e Cadmium

e Chromium

o Copper

¢ Manganese
e Mercury

e Molybdenum
e Nickel

e Selenium

e Vanadium

e Zinc

For the ECOPCs with EPCs greater than either benchmark, the potential for adverse effects
cannot be ruled out with the screening-level data available for assessment. If additional
assessment for potential effects is required in order to make risk management decisions, then
additional data may be required at a later date.

4.3.2 Tier 2 Risk Characterization

The Tier 2 assessment refines the risk characterization by providing HQ calculations on a
location-specific basis to help identify the locations and areas of the Site that contribute most to
exposure and risk. Location-specific HQs reflect the ECOPC concentration at only one location
and, therefore, are not representative of exposures or risk for individuals (except small home
range receptors) or subpopulations that feed over larger areas. This information is provided to
support risk management decisions for wildlife receptors by identifying specific areas of the Site
which may require additional assessment. Location-specific HQs were calculated in two ways:
(1) sites for which collocated soil and biotic media samples are available (receptor/ECOPC pairs
with Tier 1 LOAEL HQs > 1) and (2) sites for which biotic media concentrations were estimated
from soil concentration (selenium only). All HQs calculated for the Tier 2 assessment are
provided in Appendix E.
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4321 Upland and Riparian Receptors

HQs were calculated as described in Section 4.1.3. LOAEL HQs greater than 1 were calculated
for at least one upland sampling location for the following receptor/ECOPC pairs:

e Cadmium; deer mouse

o Chromium; American robin

e Lead; American robin

e Molybdenum; deer mouse

e Nickel; deer mouse

e Selenium; all receptors

¢ Vanadium; American robin, deer mouse, northern bobwhite, northern harrier

e Zinc; northern harrier
The HQs for ECOPC/receptor pairs listed above are shown in Figures 4.3-19 through 4.3-35.
Both the upland and riparian receptors were assumed to utilize the riparian habitats. LOAEL
HQs greater than 1 were calculated for the following ECOPCs at one or more riparian sampling
locations:

e Barium; meadow vole

e  Chromium; mallard

¢ Manganese; meadow vole

e Nickel; deer mouse

e Selenium; all receptors

¢ Vanadium; mallard, red-winged blackbird, American robin

e Zinc; northern harrier
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All HQs calculated for riparian sampling locations are provided in Appendix E and are presented
for the above receptor/ECOPC pairs in Figures 4.3-36 through 4.3-56

The following sections provide additional detail for the chemicals listed above.

Barium — LOAEL HQs for all receptors were less than 1 for all upland sampling locations,
indicating de minimis risk from barium for upland areas of the Site.

Figure 4.3-36 shows the HQs for the meadow vole at riparian sampling locations. LOAEL HQs
greater than 1 were calculated for 2 of 8 riparian sampling locations; one location on State Land
Creek (HQ = 1.2 at SLC-2) and one location on North Woodall Creek (HQ = 1.2 at NWC-2). All
other LOAEL HQs across the Site were less than 1.

The HQs for both locations were less than 1.2, and if rounded to the nearest unit would not
exceed 1 (USEPA 2005b). Therefore, while HQs exceed 1 for isolated locations, overall risks
from barium are likely de minimis for local populations.

Cadmium - Figure 4.3-19 shows the HQs calculated for the deer mouse. HQs greater than 1
were calculated for 3 of 17 sampling locations: two locations within the Ibex EU (HQ 1.9 at NQ-
11 and 2.3 at NQ-16); and one location (HQ 1.1 for ST10-04) within the Grace Panel EU. All
other LOAEL HQs across the Site were less than 1.

While risk to individual omnivorous small mammals such as deer mice from cadmium cannot be
conclusively dismissed, the low magnitude of the HQs (all HQs < 2) and restricted nature of the
of HQs greater than 1 indicate low risk to populations at the Site

Chromium — Figure 4.3-20 shows the HQs calculated for the American robin. HQs greater than
1 were calculated at 3 of 17 locations: one location within the lbex EU (HQ 1.5 from Old
Tailings Pond), one location within the Woodall EU (HQ 2.1 for NT5-05), and one location in the
Grace Panel EU (HQ = 1.6 for ST10-04). All other LOAEL HQs calculated at upland sampling
locations across the Site were less than 1.

At the riparian sampling locations, a LOAEL HQ greater than 1 was calculated only at location
SWP-4 (HQ = 3.1) for the mallard (Figure 4.3-37). All other HQs at all riparian locations were
less than 1.

While risk to individual omnivorous birds such as American robins and mallards from chromium
cannot be conclusively dismissed, the low magnitude and restricted nature of HQs greater than
1 indicate low risk to populations at the Site.

Lead — The Tier 1 LOAEL HQs for lead were low, with only the HQ for the American robin
exceeding 1 (HQ 1.1) and only for the Former Town Site EU. Figure 4.3-21 shows the HQs
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calculated for the American robin. No LOAEL HQs greater than 1 were calculated at any of the
17 sampling locations, indicating no unacceptable risk to receptor populations.

Manganese — All LOAEL HQs for all receptors at all upland sampling locations were less than 1
and manganese was not carried forward to Tier 2 for the upland receptors.

For riparian receptors, an HQ greater than 1 was calculated for one location on Camp G Creek
(HQ = 1.6 at CGC-1) (Figure 4.3-38). LOAEL HQs were less than or equal to 1 for all other
locations. Sampling location CGC-1 is remote from source materials at the Site, and other
locations closer to the source materials have HQs less than 1, suggesting that manganese
exposure may not be related to mining waste at the Site.

Based on the low magnitude of HQs, and restricted nature of HQs greater than 1, risks to the
ecological receptor populations from manganese exposures is low or de minimis.

Molybdenum — Tier 1 LOAEL HQs for molybdenum exceeded 1 for only the deer mouse in the
Ibex Complex EU (HQ 1.6). Figure 4.3-22 shows the HQs calculated for the deer mouse
receptor. An HQ greater than 1 was calculated at only 1 of 17 sampling locations. The HQ at
location NQ-08 in the southern portion of the Woodall EU was equal to 1.2. All other LOAEL
HQs across the Site were less than 1.

Based on the low magnitude of HQs, and restricted nature of HQs greater than 1, risks to
ecological receptor populations from manganese exposures is low or de minimis.

Nickel — Tier 1 LOAEL HQs for nickel exceeded 1 for only the deer mouse in the Grace Panel
EU (HQ 1.3). Figure 4.3-23 shows the HQs calculated for the deer mouse receptor. An HQ
greater than 1 was calculated at 3 of 17 sampling locations at which all biotic exposure media
were available. The HQs greater than 1 ranged from 1.1 at locations NT5-05 and ST10-04 in
the Woodall and Grace Panel EUs to 1.3 at location NQ-16 in the Ibex EU. All other LOAEL
HQs at upland and riparian sampling locations across the Site were less than 1.

Based on the low magnitude of HQs, and restricted nature of HQs greater than 1, risks to
ecological receptor populations from manganese exposures is low or de minimis.

Selenium — Selenium was identified as an ECOPC for all receptors considered in the SSERA.
In the Tier 1 risk characterization, Tier 1 LOAEL HQs greater than 1 were calculated for all
upland receptors in multiple EUSs.

As the first step in the Tier 2 risk characterization, location-specific LOAEL HQs were mapped
for each receptor (Figures 4.3-24 through 4.3-30) at upland EU sampling locations where
collocated soil and biotic media data were available.
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In the riparian areas, LOAEL HQs greater than 1 were calculated for all receptors at one or
more sampling locations (Figures 4.3-40 through 4.3-52).

While Tier 1 HQs were greater than 1 across the Site, there are clear spatial differences in the
magnitude of the HQs across the Site where direct measure of selenium in both abiotic and
biotic media was available. In order to provide a more comprehensive spatial evaluation of
potential risk from selenium, the collocated data were statistically evaluated to determine if
significant relationships were adequate to allow the estimation of selenium concentrations in
terrestrial vegetation, invertebrates, and small mammals from concentrations in surface soil.
The statistical assessment is provided in Appendix F and indicates reasonably strong
correlations between soil concentrations and the various prey items used in the exposure
models. The estimates for biota were then used to calculate exposures and HQs for soil
sampling locations where biota data were not available. The HQs are shown in Figures 4.3-24
through 4.3-30. The locations shown on these figures where selenium concentrations in biota
are estimated using the equations provided in Appendix F are designated by triangles. Those
locations where measured biotic media concentrations were used in the HQ calculations are
designated by circles. At these locations, selenium concentrations in tissue exposure media
were not modelled and only measured concentrations were used in the risk calculations.

The location-specific HQ calculations for the deer mouse and the American robin (the most
highly exposed receptors) are provided in Figures 4.3-24 and 4.3-26. Based on these data, it is
clear that the Tier 1 EPCs for the two downgradient EUs were significantly influenced by a
relatively small proportion of vegetation and soil sampling locations that were just downgradient
of the ODAs with higher selenium concentrations. Concentrations and exposure from locations
spatially distant from the former mining operations were considerably lower.

HQs are clearly higher on the ODAs within the Woodall, Ibex Complex, and Grace Panel EUs
than in the downgradient EUs. In particular, HQs were highest in and around the Old Tailings
Pond and in the central portion of the Ibex Complex EU as well as on the slopes of the Woodall
EU. HQs within the Grace Panel were also consistently elevated relative to the samples
collected from the downgradient EU adjacent to the Grace Panel. The results were similar for
the remaining receptors but with lower magnitude HQs than observed for the small avian and
mammalian omnivores.

Based on the Tier 1 and Tier 2 risk characterizations, selenium was identified as an ecological
chemical of concern (ECOC) and risk and exposure estimates are discussed further in Section
4.4,

Vanadium — Vanadium was identified as an ECOPC for all of the upland and riparian bird
receptors (except the great blue heron) and the deer mouse receptor. LOAEL HQs were
greater than 1 at multiple locations for the bird receptors (Figures 4.3-31 through 4.3-33). An
HQ greater than 1 was calculated at only one sampling location (Figure 4.3-34) for the deer
mouse (HQ = 1.5 at NQ-18).
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As shown in Table 4.3-5, where HQs were elevated, the soil ingestion pathway contributed most
to exposure estimates for birds. Vanadium concentrations, and exposure associated with biotic
media (i.e., food) were generally very low relative to that observed for soil.

As with selenium, the Tier 1 and Tier 2 risk characterizations indicate that vanadium HQs
exceeded 1 at higher magnitude and at more sampling locations than the other ECOPCs. Since
no statistically significant relationships between vanadium concentrations in soil and biotic
media were present, vanadium concentrations in biotic media could not be reliably estimated
from soil data (Appendix F).

Riparian HQs were similar and are provided in Figures 4.3-53 through 4.3-56 for the bird
receptors.

Based on the extent and magnitude of HQs calculated under Tiers 1 and 2, vanadium was
identified as an ECOC and risks are discussed further in Section 4.4.

Zinc — Figure 4.3-35 shows the HQs calculated for the northern harrier. An HQ greater than 1
was calculated at 4 of 17 sampling locations. The HQs greater than 1 ranged from 1.1 at
location NT8-03 to 2.3 at location NQ-13. Two locations (NQ-13 and NQ-15) were in the Ibex
EU and one location (ST9-17) was in the Former Town Site EU. The final location with a
LOAEL HQ (ST9-17) was in the Background North/East EU. All other LOAEL HQs across the
Site were less than 1.

Based on the low magnitude of HQs, and restricted nature of HQs greater than 1, risks to
ecological receptor populations from manganese exposures is low to de minimis throughout
most of the Site.

4.3.3 Risk Characterization for the NTCRA Area

During the summers of 2013 and 2014, Simplot performed an NTCRA at an overburden pile in
the Pedro Creek Sub-Basin to reduce the release and migration of selenium and other ECOCs
to the media. Full details of the NTRCA actions are provided in the 2015 Post-Removal Site
Control Annual Maintenance and Monitoring Report (Formation 2016b).

To monitor effectiveness, soil and vegetation samples were collected in 2015 in accordance
with the Post-Removal Site Control (PRSC) Plan (Formation 2015) and the results of those
samples are discussed herein relative to the SSERA conducted across the remainder of the
Site. The PRSC soil and vegetation sampling event occurred in August 2015. Soil samples, at
the Agencies’ request, were collected as composite samples in accordance with the Interstate
Technology and Regulatory Council (ITRC) Incremental Sampling Methodology (ISM), to
provide a reasonably unbiased estimate of mean COPC concentrations (ITRC 2012). The
NTCRA and FSPS areas were divided into five decision units (DUs), based on soil cover and
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slope aspect (Figure 4.3-57). The DU and the number of increments® for the composite
samples were as follows:

1) The easterly facing 3:1 slope area at the NTCRA pile (40 increments, over 33 acres);
2) The northerly facing 3:1 slope area at the NTCRA pile (30 increments, over 20 acres);
3) The upslope and top area at the NTCRA pile (40 increments, over 16 acres);

4) West Pit area (30 increments over 36 acres); and

5) The non-study portions of the FSPS pile (30 increments, over 10 acres).

Vegetation community monitoring was conducted and vegetation tissue samples were collected
to measure COPC levels from the same grid locations as the soil sampling locations. Small
mammal samples were also collected from the NTCRA and FSPS (Formation 2016c) areas.
Small mammals were captured from September 16 through 20, 2015. Terrestrial invertebrates
were not collected, due to nighttime freezing weather resulting in a lack of abundancy.
Terrestrial invertebrate selenium concentrations were estimated as discussed in Section 4.3.2.1
and in Appendix F. No estimations of terrestrial invertebrate data were made for the non-
selenium ECOCs. For those ECOCs, the terrestrial invertebrate portion of the diet for the
upland receptors that ingest terrestrial invertebrates was changed to vegetation as a surrogate.

The soil, vegetation, small mammal, and estimated terrestrial invertebrate EPCs for each of the
DUs is provided in Table 4.3-6. The soil EPCs were directly reported by the laboratory using
the composite samples. To evaluate sampling precision for soil and vegetation, separate
“batch- type” replicate samples were collected. Considering that the soil cover of the NTCRA is
derived from the same Dinwoody Formation borrow, the “batch” type replicate was used to
provide an estimate of variability across the DUs (ITRC 2012). Three replicate (triplicate)
samples were collected from DU5, each with different random starting locations. However,
since the soil cover at DU5 consisted of top soil salvaged from areas upgradient of the FSPS
pile, concentrations differed significantly from the Dinwoody-Formation soil obtained from the
borrow area. Therefore, the variability of selenium in the DU soils and vegetation growing on
the cover, using information from DU5 to extrapolate to the rest of the DUs, could not be
adequately evaluated.

The EPCs for vegetation were calculated by taking the average concentrations of grass and forb
composite samples collected within the DU. Given the relative scarcity of hyperaccumulators,
those samples collected opportunistically where selenium hyperaccumulator species were
encountered were not included in the EPC calculations. For small mammals, the average

13 Increment locations are based on systematic random-start grids in each DU.
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concentration of the animals collected within the DU was used as the EPC. Exposure
calculations are provided in Appendix E and HQs are provided in Tables 4.3-7 and 4.3-8.

Using the lowest LOAEL TRVs, HQs greater than 1 were calculated for selenium (all receptors)
and vanadium (American robin) (Table 4.3-7). The vanadium HQ for the American robin
receptor was equal to 1.2 in DU5 and significantly less than 1 in all other DUs for all receptors.*
Selenium HQs (Table 4.3-8) were higher in DU2 relative to the other DUs, which all had similar
HQs. The higher HQs in DU2 were driven by higher average vegetation selenium
concentrations (25 mg/kg) and one small mammal sample collected near the edge of DU2 (125
mg/kg) which greatly influenced the average concentration (65.2 mg/kg). As indicated on Table
4.3-8 the HQs calculated in the NTCRA DUs are similar or lower than those within the other
EUs at Conda, and in some cases lower than those for the downgradient EUs.

4.4 Additional ECOC Risk Characterization

Based on the Tier 1 and Tier 2 risk characterizations, selenium and vanadium were identified as
ECOCs posing the highest potential risk to receptors at the Site and are discussed in greater
detail in this section. HQs for other ECOPCs exceeded 1, but as described in previous sections
for each of those ECOPCs, HQ exceedances of 1 were either of low magnitude, limited in
spatial extent, or both.

The additional risk characterization for selenium and vanadium expands the risk assessment by
providing additional data to risk managers in order to more fully understand the extent of risk to
terrestrial and riparian receptors by addressing several key uncertainties in the risk assessment
model.

First, the use of the lowest LOAEL TRV as an effects-based measure is a conservative
measure, but may not provide risk managers with the level of detail heeded to make risk
management decisions based on potential risks to populations of common species as required
at Conda. This section provides HQ calculations using alternative TRVs available for each
ECOC as discussed in the BPF. The alternative TRVs were calculated by USEPA in the
EcoSSL process as potential NOAELs but for both selenium and vanadium, the geometric mean
of the NOAEL TRVs for growth and reproduction were higher than the lowest LOAEL TRV
available in the EcoSSL database. Based on the EcoSSL process, USEPA concluded that the
geometric mean NOAEL TRVs were not adequate for the conservative screening purpose for
which the EcoSSLs were derived. The geometric mean NOAELs do, however, provide a
valuable comparison point for risk characterization for populations of common species because
they represent an exposure rate at which no significant effects were observed in a number of
studies, but above which effects were observed in others. These TRVs may then be more

14 Although the ISM provides the best estimate of the mean concentrations within a DU, because it is a single result there is no way
to estimate how far from the actual mean the ISM result might be. Consequently, for the HQs that are close to 1, decision errors are
possible in both directions (i.e., concluding that there is risk when in fact concentrations are below the LOAEL TRVs, or vice versa).
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predictive of effects to a wider range of species than the lowest LOAEL TRV available. By
providing HQs using a range of high-quality TRVs, the risk characterization is not reliant on data
from a single study and is more representative of the potential toxicity to relevant endpoints
based on the body of available data.

Second, the calculation of risk at background ECOC concentrations is also provided in this
section, as are the effects on the risk estimation of exposure modifying factors (e.g. relative soil
bioavailability). All HQs calculated in this section are provided in Appendix G and are discussed
by ECOC in the following sections.

Selenium was identified as an ECOC for all receptors considered in the SSERA, both upland
and riparian.

In the Tier 1 risk characterization, HQs greater than 1 using the lowest LOAEL TRV were
calculated for all upland receptors in at least one EU. The Tier 2 risk characterization similarly
resulted in HQs greater than 1 for all upland receptors at one or more sampling locations, both
upland and riparian.

Alternative TRVs — As an additional LOE, selenium HQs were also calculated using alternative
TRVs for the American robin, deer mouse, and northern harrier receptors. These receptors are
highlighted because they are modelled to have the highest exposure relative to their TRVs in
each of the major feeding guilds (avian and mammalian omnivores and carnivores).

The alternative TRVs selected were the geometric mean NOAEL TRVs provided in the EcoSSL
guidance document (USEPA 2007) for birds and mammals and are representative of all relevant
studies with growth and reproduction endpoints evaluated by USEPA for the guidance
document. The geometric mean NOAEL TRV for selenium was equal to 0.606 mg/kg BW/day
for birds and 0.437 mg/kg BW/day for mammals (Table 4.4-1). Review of both of these TRVs
versus the data provided in the EcoSSL document indicates that based on either differing
sensitivities between test species, test methods, or measured toxic endpoints, there is
considerable variability in the NOAEL and LOAEL TRVs in the studies. While the geometric
mean NOAELs are higher than the lowest LOAEL TRVs in the USEPA database, they are also
both lower than many NOAEL TRVs for relevant toxic endpoints.

The NOAEL TRV and the lowest LOAEL TRVs obtained from the EcoSSL database are very
similar and do not provide risk managers with a good estimate of the potential range of
exposure at which effects may be observed. This is especially evident for mammalian receptors
that have nearly identical NOAEL (0.143 mg/kg BW/day) and lowest LOAEL (0.145 mg/kg
BW/day) TRVs. While this may be indicative of a very robust toxicological dataset, nearly
identical NOAEL and LOAEL TRVs provide risk managers with only a limited view of the
potential for risk.
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In order to provide more useful information on the range of potential risks due to selenium, the
assessment also utilized the geometric mean NOAEL TRV presented in the EcoSSL document
as a comparison point. These values provide an estimate of the mean exposure rate across all
of the sublethal growth and reproduction endpoints in the database. This TRV may provide risk
managers with a better estimate of the average exposure rate across species that have been
shown to have no effects. Because the TRV is higher than the lowest LOAEL, some adverse
effects are possible at or below the TRV; however, those effects should be more closely
considered.

For mammals, the EcoSSL database provides 8 reproduction-based NOAEL and LOAEL TRV
pairs, 44 growth TRV pairs, and 26 survival TRV pairs. The geometric mean NOAEL for
reproduction and growth (0.437 mg/kg BW/day), and reproduction, growth, and survival (0.543
mg/kg BW/day) were three to four times higher than the lowest bounded LOAEL available in the
EcoSSL document.

Of the available studies, 1 of 8 reproductive LOAELs and 4 of 26 survival LOAELs were lower
than one or both of the geometric mean NOAELs. For the growth-related endpoints, 25 to 33
percent of the LOAELs were less than the geometric mean NOAELs. All of the growth-related
LOAEL TRVs were for juvenile animals and were primarily based on effects to rats and pigs.

Exceedance of the geometric mean NOAEL TRVs for selenium may represent exposure levels
related to growth, reproduction, and survival effects for sensitive individuals in a population.
Based on the data from the EcoSSL compilation, the geometric mean NOAEL may be an
appropriate TRV for population-level assessment endpoints, instead of the lowest bounded
LOAEL. The geometric mean NOAEL TRV for selenium is still conservative, and other factors
including habitat and the extent of local populations are much bigger factors in determining
whether ecologically meaningful adverse impacts on a population are expected.

For birds, the EcoSSL database provides 8 reproduction-based NOAEL and LOAEL TRV pairs,
16 growth TRV pairs, and 19 survival TRV pairs. The geometric mean NOAEL for selenium for
reproduction and growth (0.606 mg/kg BW/day) and reproduction, growth, and survival (0.85
mg/kg BW/day) were slightly higher than the lowest bounded LOAEL available in the EcoSSL
document.

Of the available studies, 6 of 8 reproductive LOAELs and 2 of 19 survival LOAELs were lower
than one or both of the geometric mean NOAELs. For the growth-related endpoints, only 2 of
16 of the LOAELs were less than the geometric mean NOAELs. As a result, the geometric
mean NOAEL TRVs may be the most appropriate TRV for population-level assessment
endpoints. However, because of the similarity of the lowest LOAEL TRV (0.368 mg/kg BW/day)
and the geometric mean for reproduction and growth (0.606 mg/kg BW/day), it would be difficult
to distinguish different levels of risk between the two TRVs.
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Based on this information, the HQs calculated using the alternative selenium TRVs should be
considered as a measure of potential effects to the receptors at the Site that is less conservative
than using only the lowest available LOAEL TRV but likely representative of a reasonable
estimate of potential risk. The HQs for the receptors using the alternative TRVs for selenium
are shown by EU for the three primary receptors in Table 4.4-1.

For the American robin receptor, HQs calculated using the geometric mean NOAEL TRV
ranged from 1.3 in the Former Town Site EU to 21.5 in the Woodall Mountain EU. HQs were
lower for the northern harrier receptor, ranging from less than 1 in the Former Town Site,
Downgradient East, Downgradient West, and Camp G and H EUs to 9 in the Grace Panel EU
(Table 4.4-1).

The HQs for the deer mouse were the highest of the three receptors, ranging from 1.9 in the
Former Town Site EU to 27 in the Grace Panel EU (Table 4.4-1).

As discussed in the Tier 2 risk characterization, at riparian sampling locations, selenium
exposure and HQs were highest at sampling locations SWP-4, PC-5, and PC-3 but HQs greater
than 1 were calculated for at least one receptor at all sampling locations. Risks to fish-eating
receptors were highest at PC-5, PC-3, SLC-3 and SLC-2.

Among the riparian receptors, the mallard and meadow vole were the most highly exposed
omnivorous receptors while the mink was the most highly exposed piscivorous receptor. HQs
calculated using the alternative TRVs are provided in Figures 4.4-1 through 4.4-3 for these
receptors. The exposure and HQ calculations are provided in Appendix G.

HQs were highest for all three receptors at location SWP-4. For the mallard, HQs ranged from
1.2 at PC-3to 41 at SWP-4. For the meadow vole, HQs were less than 1 at all locations except
PC-5 (HQ = 1.1) and SWP-4 (HQ = 4.9). HQs for the mink ranged from 2.5 at SLC-2 to 4.2 at
SWP-4.

Background — Because selenium is a naturally occurring element, it is important also to
consider the incremental risk above naturally occurring background concentrations as part of
the risk characterization (USEPA 2002a, 2002b). Collocated biotic and abiotic exposure media
were collected at two upland sampling locations (NT8-03 and ST11-02) and three riparian
sampling locations (CGC-1, HHP-1, and NWC-2).

LOAEL HQs calculated for the upland background locations were less than 1 for all three upland
species discussed above (Table 4.4-2).

For the riparian background, HQs b