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1. EXECUTIVE SUMMARY

The revised Draft Risk Evaluation Report (RER) is based on current Site conditions, chemical and
biological data, and habitat characterization presented in the Draft Site Characterization Report (SCR)
(Stibnite Group, 2000). The RER assesses whether chemical or physical stressors described in the Draft
SCR are likely to pose unacceptable risks to the environment or to human health.

1.1 INTRODUCTION

In January 1997, Stibnite Mine, Incorporated (SMI), Hecla Mining Company (Hecla), and the Mobil
Corporation (Mobil), collectively known as the Stibnite Area Site Characterization Voluntary Consent
Order Respondents (or Stibnite Group) signed a Voluntary Consent Order (VCO) with the Idaho
Department of Health and Welfare Division of Environmental Quality (IDEQ) to perform a Site

Characterization and Risk Evaluation of the Stibnite Site. The Site is a mining area located along the East

Fork of the South Fork of the Salmon River (EFSFSR), 14 miles southeast of Yellow Pine, Idaho (Figure
1-1). The Stibnite Site boundaries are shown in Figure 1-2, Stibnite Site Areas of Investigation and Figure .
1-3, 1997 and 1999 Soil Sample Locations in Meadow Creek Valley and Defense Minerals Exploration
Administration (DMEA) Dump.

The Daft RER is conducted to identify and address potential environmental effects from mining activities
at the Stibnite Site that may pose unacceptable risks to the environment or human health. Mining and
mineral processing, primarily for gold and antimony, have occurred at the Stibnite Site intermittently since
the early 1900s. The ore deposits consisted of significant tonnages of oxidized gold ore overlying sulfide
mineralization, which is characterized by metal sulfides. Historic or recent mining activities (principally
related to mineral processing, extraction, and beneficiation) may be associated with releases of constituents
such as metals and sediment or with physical disturbances that may have adversely affected environmental
media (soil, sediment, groundwater, and surface water) or habitat condition.

The site characterization field investigations were conducted in 1997 and 1999. The characterization
included sampling of soil, groundwater, surface water, sediment, and seeps and springs, as well as
characterization of aquatic, terrestrial, and riparian habitat and characterization of aquatic biota. The Draft
SCR was submitted to IDEQ in March 2000 under separate cover (Stibnite Group, 2000).

This Draft RER includes aquatic, terrestrial, and human health risk evaluations for the Stibnite Site. The
risk evaluation provides an evaluation of the chemical or physical stressors likely to pose unacceptable
risks to the ecological resources or to human health. Information compiled in the Draft SCR and the results

of this risk evaluation are to be used to support future remedy decisions for the Site, if warranted.

The Draft SCR and Draft RER were performed in accordance with the VCO requirements as specified in
the VCO Exhibit B, Stibnite Area Site Characterization Scope of Work and with the IDEQ-approved
Stibnite Area Site Characterization Field Sampling and Mapping Work Plan (Work Plan) (Stibnite Group,
1997a), Stibnite Area Risk Evaluation Work Plan (Stibnite Group, 1997b), and Stibnite Area Site
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Characterization Field Sampling and Mapping Work Plan Addendum (Stibnite Group, 1999). The work
was performed in a manner consistent with the U.S. Environmental Protection Agency (USEPA) guidance
for remedial investigations and risk assessment under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA).

1.2  RECLAMATION WORK

Independent of the VCO site characterization work, reclamation activities were undertaken in 1998 under
an Administrative Order on Consent (AOC) entered into between the USEPA, the United States
Department of Agriculture-Forest Service (Forest Service), and ExxonMobil to stabilize and reclaim the
Bradley tailing neutralized ore (BT/NO) disposal area and minimize surface water contamination of
Meadow Creek. The Bradley Tailing Diversion and Reclamation Project, implemented by ExxonMobil in
1998, included constructing a new 4,575-foot-long Meadow Creek on the south side of the BT/NO disposal
area; building a new drainage channel on the north side; lining the old Meadow Creek diversion channel to
reduce seepage; closing the pond, covering about 5 acres of exposed tailing at the upper end of the BT/NO
disposal area, and restoring the flow of Meadow Creek through the wetland above the disposal area;
regrading and revegetating the 100-acre BT/NO disposal area; and revegetating the banks of the diversion
channel and installing voluntary stream restoration features such as channel pools and large boulders. The
construction work was completed in 1998, and revegetation was completed in 1999. The reclamation
project will reduce infiltration of water into the BT/NO disposal area, reduce migration of particulates from
the tailing, and has already improved water quality in Meadow Creek. Long-term water quality monitoring

is continuing.

By the end of 1999, most of the SMI facilities and haul roads had been reclaimed under a reclamation plan
approved by IDEQ, Idaho Department of Lands, and the Forest Service and implemented by the
Department of Lands. Reclaimed areas included the leach pads and ponds, SMI office area, crusher site,
pilot plant, former camps, and about 90 percent of the haul roads and exploration roads. A few remaining

areas are 1o be closed and reclaimed in 2000.

1.3  SITE DESCRIPTION AND HISTORY

The physical environment at the Stibnite Site consists of narrow forested valleys (at an elevation of about
6,000 feet above sea level) surrounded by steep mountains rising to about 8,700 feet. Granite bedrock is
penetrated by a large ring fault system containing oxide and sulfide ores rich in gold, silver, mercury,
antimony, and tungsten. Up to 60 feet or more of glacial deposits (gravels, sands, and silts) are present in
the valley floors. Winters are cold and wet; precipitation (about 31 inches per year) falls mainly as snow
between mid October and April. Chief streams at the Site are the EFSFSR and several tributaries, including
Meadow Creek and Sugar Creek.

Much of the Site is open space. Public land is administered by the Krassel Ranger District Payette National
Forest, but most of the Site is privately owned. There are no permanent or year-long residents at the Site,
and surrounding Forest Service land is not occupied. Seasonal workers are present at the site when
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reckamation activities or remediation and monitoring activities are occurring. Current land use at the Site
includes ongoing closure and reclamation activities and remediation activities at the BT/NO disposal area
in upper Meadow Creek. Within the Site boundaries, recreational activities such as hunting, fishing, or

camaping are minimal but could increase in the future.

Mining for gold, antimony, and tungsten has occurred at the Stibnite Site since the early 1900s. Major
historic mining activities were the Meadow Creek Mine and Yellow Pine Mine (in the EFSFSR channel),
and related ore processing facilities (active from 1919 through 1952, operated by the Bradley Mining
Company and its predecessors). During this period, mine tailing was disposed of in the Meadow Creek
Valley floor and waste rock was placed along the banks of the EFSFSR downstream of the Yellow Pine Pit
(now the Glory Hole) and along the EFSFSR downstream of Meadow Creek. In addition, a smelter was
operated at the Meadow Creek Mine intermittently for a few years starting in 1949 and ending in 1952.

More recently (1982 to 1998) gold mining took place in the West End Pit, with mineral beneficiation
(on/off leach pads or permanent heap leach) conducted in Meadow Creek Valley. Operators included
Canadian Superior Mining Company (a former subsidiary of Mobil), Pioneer Metals Corporation, SMI,
Hecla, and others. Since 1982, in accordance with and Environmental Impact Statement (EIS) prepared by
and operating permits issued by the Forest Service, neutralized ore from the on/off leach pads was used to
encapsulate the Bradley tailing in upper Meadow Creek, and various fill material, including waste rock and
neutralized ore, has been used to cover historic mining areas and tailing in the Meadow Creek Valley.

Historic mining-related activities have also resulted in alterations to stream configuration and habitat.
These alterations include the Glory Hole, a large pond created in 1955 when the flow of the EFSFSR was
no longer diverted around the Bradley Mining Company’s Yellow Pine Pit; Bradley waste rock dumps
along the EFSFSR below the Glory Hole; the Bradley tailing impoundment/neutralized ore disposal area;
Meadow Creek channel diversions; and debris deposits resulting from the catastrophic failure of the dam
on Blowout Creek in 1965.

14  SUMMARY OF SITE CHARACTERIZATION FINDINGS

The principal environmental concern at the Site is potential release of metals, cyanide, other chemical
constituents, and sediment, from Bradley tailing, neutralized ore, or other historic or recent mining-related
sources to surface water such that stream beneficial uses or water quality are significantly impaired.

Potential impacts to the terrestrial and riparian environment and to human health are also concerns.

For the 1997 Site Characterization investigation, the Site was divided into three areas based on geography
and operational history. The area boundaries are shown on Figures 1-2 and 1-3. Site features are shown
on Plate 1. Area 1 is the Meadow Creek Valley beginning about one-half mile upstream of the new
Meadow Creek Diversion Channel and extending down to the confluence with the EFSFSR. Surface water
features in Area 1 are Meadow Creek, the Meadow Creek Pond (drained as of 1998), the Meadow Creek

" Diversion Channel (reconstructed in 1998), and the lower portion of Blowout Creek. The chief physical

features in Area 1 are the BT/NO disposal area in upper Meadow Creek, Bradley tailing deposits in lower
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Meadow Creek, the historic Meadow Creek Mine and mineral processing site area, and former SMI and

Hecla leach pads and associated facilities area.

Area 2 is the EFSFSR from the eastern site boundary to the confluence with Midnight Creek; this stream
segment includes the confluence with Garnet Creek. The chief features related to mining activities in
Area 2 are physical disturbances related to the historic town of Stibnite, historic Bradley tailing and waste
rock along portions of the EFSFSR, or more recent support operations (such as the contractor shop and
Primary and Secondary trailer camps).

Area 3 is termed the Glory Hole, extending from the EFSFSR at Midnight Creek to one-quarter mile
downstream of the confluence with Sugar Creek; this area includes Midnight Creek, Hennessey Creek, the
Glory Hole, West End Creek, and Sugar Creek. This area contains the historic Yellow Pine Pit (Glory
Hole) mined by Bradley Mining Company, Bradley waste rock dumps, historic mining tunnels, and

numerous recent mining areas (pits).
The 1997 and 1999 Site Characterizations at the Stibnite Site included:

* Collection and analysis of surface water, groundwater, seeps and springs, and surface soil samples
in areas suspected to be affected by mining-related impacts as well as at reference stations
upgradient of mining impacts;

*  Characterization of aquatic, terrestrial, and riparian habitat, including field surveys and mapping;
and

¢ Sampling of sediment, benthic macroinvertebrates, and fish.

The principal findings of the site characterization are summarized below:

1. Surface water quality in the Meadow Creek and EFSFSR drainage improved substantially between
1997 and 1999 following implementation of the Bradley Tailing Diversion and Reclamation Project.
This conclusion is based on significantly reduced levels (by 35 to 85 percent) of antimony and arsenic
in surface water, the two constituents most characteristic of the site. Individual results for arsenic in
1999 were below Idaho and USEPA chronic water quality criteria for the protection of freshwater
aquatic life. All but a few results for total antimony (maximum = 35 micrograms per liter [ug/L])

were below the USEPA proposed chronic criterion of 30 pg/L.
2. Meadow Creek Valley:

a.  The physical aquatic habitat in the Diversion Channel and lower Meadow Creek is influenced by
limited riparian cover and reduced instream cover. Although Bradley tailing deposits occur at or
below the surface in most of lower Meadow Creek Valley, only small portions of the streambank
are comprised of unstable tailing. These patches represent 4 to 6 percent of the length of lower
Meadow Creek (Figure 7-2).

b.  Concentrations and loading of antimony in surface water increase, particularly between Stations
MC-2A and MC-2B. These stations are downgradient of most of the historic Bradley facilities
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and are in an area of Bradley tailing deposits that are often in contact with the water table.
Groundwater attribution to surface water is the probable source of increased loadings.

c. In spite of elevated levels of antimony and arsenic in groundwater compared with upgradient
sampling locations, arsenic concentrations in Meadow Creek surface water were below ambient
water quality criteria, and all but two results for antimony were below the USEPA proposed
criterion of 30 ng/L. Occasional detections of mercury were above the Idaho numeric criterion
of 0.012 pg/L total mercury, but were below the USEPA criterion of 0.77 pg/L dissolved

mercury.

d. Wetlands and other valley bottom plant communities in Meadow Creek Valley are in good
condition, although tailing is present to a greater or lesser degree in all three wetlands
investigated. Wetland vegetation in tailing areas is largely indistinguishable from non-tailing

areas.
3. Glory Hole:

a.. The Glory Hole aquatic habitat is not significantly impaired, based on environmental sampling

and aquatic and riparian characterization performed in 1999.

b.  The sediments and water quality in the Glory Hole do not pose an unacceptable risk to the
indigenous biota because there is a vigorous benthic community and abundant fish; with minor
exceptions, water quality results were below relevant water quality criteria for the protection of
freshwater aqﬁatic life; and average sediment concentrations of metals other than arsenic meet

most freshwater sediment quality guidelines.

c.  The Glory Hole is primarily a sediment trap. The potential for sediment resuspension from the
Glory Hole is low, as is the potential for adverse effects downstream, if resuspension were to

occur.

4. Evidence of current impairment of aquatic or riparian habitat by historic mining activities occur
primarily in Meadow Creek Valley and in a portion of the EFSFSR above and below the bridge at the
main access road. Some of the highest quality aquatic habitat on the Stibnite Site is found in the
EFSFSR downstream of Meadow Creek and upstream of the Glory Hole.

5. EFSFSR below the Glory Hole:

a.  Satisfactory aquatic habitat in terms of the variety of instream habitat and substrate condition is
present in the EFSFSR below the Glory Hole to the main access road. However, the riparian
habitat is poor to fair along much of the reach, due to limited vegetation. Steep, erodible banks
occur along about 800 feet of the west side of the stream above the main access road (Figure
7-2).
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b.  Below the main access road bridge, in the stream segment represented by Station 308, the
EFSFSR flows through an open, disturbed area below the Northwest Bradley waste rock dump.
Substrate is primarily cobble and small boulders. Riparian cover is limited.

¢.  Metals concentrations in surface water, sediment, and benthic macroinvertebrate tissue were
higher in the EFSFSR below the Glory Hole (Stations EF-7 and 308) than in other portions of the
EFSFSR. However, 1999 levels of arsenic in surface water were below Idaho and USEPA water
quality criteria; a few results for total antimony slightly exceeded the USEPA proposed chronic
criterion of 30 pg/L. Mercury was detected in this reach of the EFSFSR only below the

confluence with Sugar Creek.

6. Mercury levels in surface water and sediment of Sugar Creek and the EFSFSR below Sugar Creek
were substantially higher than elsewhere on site, due to off-site sources of mercury in the Sugar Creek

watershed.

7. In groundwater, the highest concentrations of dissolved antimony (about 200 to 2000 pg/L) and
arsenic (about 500 to 13,800 pg/L) were observed in samples collected within or in proximity to
saturated Bradley tailing. Lower levels elsewhere (e.g., about 20 to 50 ug/L dissolved antimony and
30 to 150 pg/L dissolved arsenic) reflect the natural mineralization of ore bodies in the EFSFSR valley
above and below the Glory Hole. However, concentrations over 1,000 pg/L dissolved arsenic were
observed in groundwater and seeps near the Meadow Creek Fault Zone on the Meadow Creek Mine
hillside. Concentrations in seep samples were consistent with the groundwater results, depending on

sampling location.

8. In soil, levels of antimony and arsenic were highest in native ores or material derived from the ores.
Mean arsenic concentrations were about 1,350 milligrams per kilogram (mg/kg) in samples at the
Meadow Creek Fault zone, 1,200 mg/kg in Bradley tailing, 1,400 mg/kg in neutralized ore, and 1,900
mg/kg to 4,300 mg/kg in Bradley waste rock. Soil sampling at the Meadow Creek Mine Hillside did
not yield conclusive evidence of impacts from historic smelter emissions; rather the variations in
metals levels appear to be associated with the proximity to the Meadow Creek Fault Zone and mine

exploration areas.

9. All the Bradley waste rock dumps appear to be of similar composition (although antimony levels were
variable). Much of the Bradley waste rock dumps and Glory Hole area is sparsely vegetated, and
about 23 acres have steep slopes and evidence of erosional features. However, only portions of the
steep erodible slopes are directly on the shoreline of the EFSFSR. The poor vegetation is likely due to
the adverse physical characteristics of the substrate (lack of nutrients) and a combination of high
metals and low pH. Two seeps were identified at the Northwest Bradley waste rock dump in June
1999; these seeps had somewhat higher levels of dissolved antimony and arsenic than most seeps near
the Glory Hole, but in themselves are not considered a significant source of loading to the EFSFSR.
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10. No threatened, endangered, rare, or sensitive terrestrial animal or plant species are known to occur at
the Stibnite site, other than an experimental reintroduction of the gray wolf; some sensitive plant

species could potentially be present within natural vegetation areas.

1.5  AQUATIC ECOLOGICAL RISK EVALUATION

A risk evaluation of the aquatic ecosystem on the Stibnite Site was performed in accordance with current
USEPA guidance for ecological risk assessments. The primary water bodies comprising the on-site aquatic
ecosystem are Meadow Creek, EFSFSR, and Sugar Creek. Using the results of the surface water sampling
(1999), sediment sampling (1997 and 1999), benthic macroinvertebrate sampling and analysis (1999), and
aquatic characterization studies (1997 and 1999), potential risk to aquatic organisms in on-site streams and

the Glory Hole was evaluated for four exposure areas and ten Site aquatic stations.

A total of six measurement endpoints was considered in evaluating the two aquatic assessment endpoints:
1) protection of salmonid fish populations and 2) protection of the benthic macroinvertebrate community.
The focus of risk assessments in exposure areas was on fish, while the risk at aquatic stations addressed
both fish and benthic macroinvertebrates. In the four exposure areas (Meadow Creek, Upper EFSFSR,
Lower EFSFSR, and Sugar Creek) three measurement endpoints were evaluated: surface water quality,
 physical habitat, and fish tissue residue levels. At the ten Site aquatic stations, six aquatic measurement
endpoints were measured or described (metals in surface water and sediment, metals in fish and benthic
macroinvertebrate tissues, benthic macroinvertebrate community analysis, and physical habitat
descriptions). The ten aquatic stations and the streams are: MC-1C, 322, and 319 (Meadow Creek); 365,
310, Glory Hole, EF-7, 308, and 314 (EFSFSR); and 316 (Sugar Creek). Surface water quality and
sediment quality were quantitatively evaluated through calculation of hazard quotients (HQs). The
measurement endpoints and their relative importance in evaluating risk to fish and benthic

macroinvertebrates are listed below:

Relative Importance of Aquatic Measurement Endpoints for Fish and Invertebrates

Measurement Endpoint Risk to Fish' Risk to Benthic Invertebrates®
Surface Water Quality (HQ) 1 3

Sediment Quality (HQ) Not Evaluated 2

Physical Habitat 2 Not Evaluated

Benthic Community Not Evaluated 1

Benthic Tissue Metal Residue Not Evaluated ' 4

Fish Tissue Metal Residue 3 » Not Evaluated

" Evaluated for exposure areas and aquatic stations.
? Evaluated for aquatic stations only.

In the evaluation of the various measurement endpoints, the importance of each measurement endpoint was
weighted as shown (e.g., surface water quality is most important in evaluating risk to fish; results of the
benthic community analysis is most important in evaluating risk to benthic macroinvertebrates).
Concentrations of metals in water were compared with current Idaho and USEPA water quality criteria
(IDHW, 1998; BNA, 1999; USEPA, 1976, 1992b, 1998b, 1999); metals in sediment were compared with
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recent compilations of sediment screening benchmarks (Table 7-9 and 7-10) (EVS, 1998; Macdonald et al.,
1999). Water quality and sediment quality were evaluated quantitatively by calculating hazard quotients
(HQs) based on these comparisons. The remaining measurement endpoints were evaluated qualitatively.

The overall potential for unacceptable risks to fish and benthic macroinvertebrates is described as
“unlikely”, “possible”, or “likely” for this evaluation. For the measurement endpoints quantitatively
evaluated (water quality and sediment quality), risk is considered “unlikely” if the HQ is less than 1 and
“possible” if the HQ is greater than 1. For the four measurement endpoints qualitatively evaluated,
Jjudgements were made as to the likelihood of the endpoint representing a stressor (chemical or physical) to
the receptor. Stressors described as representing a “possible” risk may occur but are not expected to have
any significant effects on the receptors. Measurement endpoints described as “unlikely” are not expected

to have any measurable effect on the receptor.

Risks to fish based on the three aquatic measurement endpoints considered in each of the four exposure
areas is summarized in the following table:

Potential of Risk to Fish in Exposure Areas

Exposure Area Water Quality  Physical Habitat  Tissue Residue  Overall Risk
Meadow Creek Unlikely Possible Unlikely Unlikely
Upper EFSFSR Unlikely - Unlikely Unlikely Unlikely
Lower EFSFSR Unlikely Possible Unlikely Unlikely
Sugar Creek Unlikely Possible NC! Unlikely

'Fish tissue samples not collected at station.

Considering all three measurement endpoints, especially water quality, it is “unlikely” that fish are at
potential risk in any area. However, the habitat in portions of Meadow Creek, Lower EFSFSR, and Sugar
Creek may represent a physical stressor to fish. In Meadow Creek, unstable banks were found along three
sections of the creek. Overall, approximately 700 feet on the south-east bank and 400 feet on the north-
west bank were considered unstable, although most of these unstable reaches were vegetated. Half of the
areas are adjacent to tailing deposits. In most of Lower EFSFSR, the streambanks have limited riparian
cover. Steep, erodible banks occur along about 800 feet of the west bank above the bridge at the main -
access road. In Sugar Creek, the average percent surface fines at Station 316 was 36 percent, which is in
the range of fines that may lead to a loss of viable spawning habitat; however, suitable gravel spawning
areas are present in lower Sugar Creek. Downstream of Station 316, riparian vegetation provides only
limited cover. Upstream of the station, the stream banks are only moderately stable, due in part to a road
cut directly adjacent to the stream.

The potential for risk to fish and benthic macroinvertebrates at aquatic stations was evaluated for a total of
six measurement endpoints. The potential for risk to fish and benthic macroinvertebrates at the ten aquatic

stations are summarized in the following two tables.
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Potential of Risk to Fish at Aquatic Stations

Station Surface Water Physical Habitat Tissue Residue Overall Risk
MC-1C Unlikely Possible NC! Unlikely
322 ' Unlikely Possible "~ Unlikely Unlikely
319 Unlikely Unlikely NC! Unlikely
365 Unlikely? Possible NC! Unlikely
310 Unlikely? Unlikely Unlikely Unlikely
G.H? Unlikely Unlikely NC' Unlikely
EF-7 Unlikely Possible NC' Unlikely
308 Unlikely Possible Unlikely Unlikely
" 314 Unlikely Unlikely Unlikely Unlikely
316 Unlikely Unlikely - . NC! . Unlikely

'Fish tissue samples not collected at station.
*Surface water quality based on results from Station 313.
’Glory Hole.

The overall potential for risk to fish at each of the ten aquatic stations is evaluated as “unlikely” based
principally on the surface water quality. However, elements of the physical habitat at five aquatic stations
(MC-1C, 322, 365, EF-7, and 308) may represent physical stressors to fish. At all five stations, riparian
vegetation is sparse (Stations 365, EF-7, and 308) or missing (Stations MC-1C and 322). Instream cover
for fish is limited at four stations (MC-1C, 322, 365, and EF-7). Some evidence of streambank erosion is
seen at two stations (365 and 308).

Potential of Risk to Benthic Macroinvertebrates at Aquatic Stations

Benthic Sediment Surface Tissue
Station Community Quality Water Residue Overall Risk
MC-1C Unlikely Possible Unlikely NC' i Unlikely
322 Unlikely Possible Unlikely Unlikely Unlikely
319 Unlikely Possible Unlikely Unlikely Unlikely
365 " Unlikely Possible Unlikely? ~ Unlikely Unlikely
310 Unlikely Possible Unlikely? Unlikely Unlikely
G.H} Unlikely Possible Unlikely NC! Unlikely
EF-7 Possible Possible Unlikely NC' Possible
308 Possible Possible Unlikely Possible Possible
314 Unlikely Possible Unlikely Unlikely Unlikely
316 Unlikely Unlikely Unlikely Unlikely Unlikely

'Benthic macroinvertebrate tissue samples not collected at station.
*Surface water quality based on results from Station 313.
3Glory Hole.

The overall potential for risk to benthic macroinvertebrates is evaluated as “possible” at two stations in the
EFSFSR (EF-7 and 308) but “unlikely” for the remaining eight stations. Overall “possible” risks at
Stations EF-7 and 308 are due to the combination of “possible” ratings for the benthic community and
sediment quality.
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The current designated beneficial uses of the EFSFSR waters include, among others: cold water biota and
salmonid spawning. The dissolved oxygen standard for salmonid spawning is described as a minimum of
6.0 mg/L or 90 percent of dissolved oxygen saturation (8.2 mg/L), whichever is greater. The salmon
spawning temperature maximum is 13°C with a maximum daily average of 9°C (IDHW, 1998), and for bull
trout (Salvelinus confluentus), the temperature criterion is 10°C, expressed as an average of daily maximum
temperatures over a 7-day period during June, July, and August (40 CFR 131.33). In addition to dissolved
oxygen and temperature standards, salmonid spawning requirements also include all toxic substance

standards for the protection of aquatic life..

Dissolved oxygen measurements at all stream stations in 1999 (Appendix Al of Stibnite Group, 2000)

were greater than 8.2 mg/L.

Maximum temperatures in 1999 at most of the EFSFSR stations (except for Station 369) were lower than
the 10°C maximum for bull trout. Temperatures in Meadow Creek in July (10.9 to 12.8°C) and September
1999 (10.7 to 12.5°C) were greater than the 10°C maximum. The warmer water temperatures in Meadow
Creek are not expected to adversely affect the spawning of bull trout, however, since they cannot migrate

upstream past the Glory Hole.

There are no unique toxic substance standards for the' designated uses of salmonid or bull trout spawning
that are not included in the general aquatic life standards (IDHW, 1998). Therefore, the risk evaluation
performed in Section 7.5 is applicable to the protection of salmonids, including bull trout, as well as all

other on-site aquatic receptors.

The potential for future risk to aquatic organisms from resuspension of sediments in the Glory Hole and
movement downstream also was evaluated. Two related questions were addressed: 1) Will sediments in
the Glory Hole be mobilized during various flow events or during seasonal turnover? and 2) If sediments
are resuspended, will they pose a risk to the aquatic community-downstream?

Physical conditions in the Glory Hole and calculated bottom velocities indicate that the potential for
sediment resuspension is low in the 2-year and 100-year events and low-to-moderate in the 500-year event.
The 100-year event is considered to be the largest flow event of reasonable concern. Therefore,
resuspension of sediment, if it were to occur, is a transient event that would not have long-term adverse
effects on the aquatic community. The Glory Hole probably does experience the physical conditions that
permit seasonal (spring and fall) turnover. However, because the depth of each turnover event will vary in
response to numerous factors, it cannot be determined if the currents associated with a turnover event are

sufficiently high to resuspend sediments.

It is unlikely that bottom sediment from the Glory Hole would pose an unacceptable downstream risk to
aquatic biota because: 1) resuspension of sediments has a low frequency and is a transient event, 2) in-
place sediments are not toxic based on the analysis of the benthic macroinvertebrate community in the
Glory Hole, and 3) Glory Hole sediments would be mixed with stream sediments and redeposition would
occur over an extended length of the EFSFSR, after the transient event.
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1.6  TERRESTRIAL ECOLOGICAL RISK EVALUATION

A risk evaluation of the terrestrial ecosystem on the Stibnite Site was performed in accordance with current
USEPA guidance for ecological risk assessments. Using the results of soil, sediment, surface water, seep,
and fish tissue sampling from 1997 and 1999, potential risk to terrestrial populations or communities was

evaluated for 17 exposure locations (including five small “hot spot” locations).

Two terrestrial assessment endpoints were evaluated: 1) protection of the upland and riparian plant
communities and 2) protection of populations of wildlife functional groups. The measurement endpoints
considered in the evaluation of assessment endpoints were: 1) upland and riparian habitat condition
(vegetation and soil mapping; soil profiles) and 2) soil, sediment, and water chefnical analyses and

comparisons with toxicological endpoints.

The overall potential for unacceptable risks to plant communities and wildlife populations is described as
“unlikely” or “possible.” Risk was considered “unlikely” if expected exposure and resulting HQs were less
than 1 and “possible” if the HQs were greater than 1. Stressors described as representing a “possible” risk
may occur but are not expected to have any significant effects on the assessment endpoints. Measurement
endpoints described as “unlikely” are not expected to have any measurable effect on the assessment
endpoints. Risks to the habitat, plant community, or wildlife at several exposure locations is described as

“unlikely or possible” because of a range of conditions present at the locations.

Risks to habitat, plant communities, and wildlife populations based on the two terrestrial measurement
endpoints evaluated for each of the exposure locations are described in detail in Table 8-12 and are

summarized in the following table:

Potential of Risk to Terrestrial in Exposure Locations

Risk Risk to Habitat or  Risk to Wildlife
Classification Exposure Location Plant Community Populations
Unlikely Risk

BT/NO Disposal Area X
Meadow Creek Hillside X X
Upgradient Wetland X X
Upgradient Wetland Hot Spot X X
Keyway Wetland X X
Smelter Stack X X
DMEA Dump X X
BD-6 (antimony outlier in NW Bradley Dump) X

Unlikely or Possible Risk
Lower Meadow Creek Valley

Meadow Creek Forested Wetland
Southeast Bradley Waste Rock Dump
Northwest Bradley Waste Rock Dump
Northeast Bradley Waste Rock Dump
BD-6 (antimony outlier in NW Bradley Dump) X
EFSFSR and Midnight Creek

>

>
4 X M

b
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Risk Risk to Habitat or  Risk to Wildlife-
Classification Exposure Location Plant Community Populations
EFSFSR and Glory Hole : X
Sugar Creek , X
Seeps in Areas 1 and 3 X
Possible Risk
BT/NO Disposal Area X
Southeast Bradley Waste Rock Dump X
Northwest Bradley Waste Rock Dump X
Northeast Bradley Waste Rock Dump X

Possible risk is shown for terrestrial habitat or plant communities at four exposure locations: BT/NO
Disposal Area, Southeast Bradley Waste Rock Dump, Northwest Bradley Waste Rock Dump, and
Northeast Bradley Waste Rock Dump. Risk to the plant community at three locations is due primarily to
arsenic and mercury concentrations in soils. In addition, plants in the BT/NO Disposal Area are exposed to
high antimony concentrations in soil. Risk to the soil invertebrate community also is due primarily to
exposure to high arsenic concentrations in soil. Chemical risks to habitats or the plant communities at all
other exposure locations are evaluated as being either “unlikely” or “unlikely or possible.” No habitat or
plant community is evaluated as having “likely” risk.

Overall risk to the wildlife populations at nine exposure locations is Jjudged to be “unlikely or possible.”
These judgements are based on possible risks from exposure to high antimony, arsenic, and/or mercury
concentrations in soil that are reduced by the small areas involved and the sparse vegetation/habitat
available at the locations. Risk to wildlife populations at all other locations also is evaluated as “unlikely”.
No wildlife populations are evaluated as having “possible” or “likely” risk.

1.7 - HUMAN HEALTH RISK EVALUATION

The human health risk assessment evaluated potential human health risk for reclamation workers and
future recreational users assumed to be exposed to multiple media (soil, sediment, surface water, and fish)
in nine exposure areas and five miscellaneous small areas of concern. The exposure areas included several
subareas and wetlands within Meadow Creek Valley, the EFSFSR, (including tributaries), the Glory Hole,
and the Bradley waste rock dumps. Miscellaneous small areas of concern included the smelter stack,
. DMEA Dump, Bailey Tunnel Outlet (BTO), and two sample locations with unique characteristics (i.e.,
UW-1 in the Meadow Creek Upgradient Wetland and sample location BD-6 in the Northwest Bradley
waste rock dump).

Groundwater, surface water, and seep water were evaluated qualitatively for suitability as drinking water
sources. Subsurface materials (e.g., tailing deposits) related to historic mining and milling operations in

Meadow Creek Valley were also evaluated qualitatively for potential human exposure.

Reclamation workers were assumed to work for 80 days (one season) at any one of the nine exposure areas
and for 10 days at the miscellaneous small areas of concern. Recreational users were assumed to visit for
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12 days/year for 30 years at any one of the nine exposure areas and to have one-time contact at the small
areas of concern. Exposure routes evaluated were soil ingestion, dermal contact, and inhalation; sediment

ingestion; surface water ingestion and dermal contact; and fish ingestion.

1.7.1 SUMMARY OF HEALTH RISK RESULTS

Cancer risk and non-cancer hazard indices (HIs) were calculated for each chemical of potential interest
(COPI), receptor, and exposure area using stahdard USEPA methodologies. Results were compared to
USEPA’s generally acceptable cancer risk range of 1E-06 to 1E-04 and to a hazard index (HI) of 1. HIs
above 1 indicate a potential cause for concern for non-cancer effects but do not indicate that an adverse

effect will necessarily occur.

The only constituents that contributed significantly to overall health risk estimates were antimony, arsenic,
and, at the Smelter Stack area, mercury. Because the toxic effects of these chemicals are different, that is,
they affect different endpoints in the body, the non-cancer effects are not additive (USEPA 1989a).
Therefore, Hls were reported for each constituent separately, and maximum HIs are listed in this summary.

Human health risk results are shown in Table 9-8 and are summarized below.

e Cancer risk estimates were within or less than USEPA’s acceptable cancer risk range of 1E-06 to
1E-04, for all scenarios evaluated, except for the recreational user at the Keyway Wetland (CR =
3E-04).

e It is unlikely that recreational exposure at the Keyway Wetland poses an unacceptable risk of
cancer under realistic exposure conditions. The cancer risk estimate of 3E-04 assumed ingestion
of wetland water at a rate of 2 L/day, 12 days/year, for 30 years, which is unrealistically
conservative for this exposure area. Considering a lower, but still conservative, rate of exposure
(for example, ingestion of 1 L/day for 5 days/year for 30 years), the excess cancer risk would be
6E-05, which is within EPA’s generally acceptable range.

¢ HIsranged from less than 1 to 4 in all exposure areas, except for three miscellaneous small areas
of concern. There is a low probability of unacceptable health hazard at exposure areas with Hls of
5 or less due to the conservative estimates of exposure frequency and duration and chronic
toxicity values (applicable to lifetime exposure) that were used in estimating non-cancer hazard.

e Maximum constituent-specific HIs were 10 or above for one or both receptors at three
miscellaneous small areas of concern: »

— DMEA Dump (reclamation worker HI = 34; recreational user HI = 10), primarily due to
ingestion and dermal absorption of arsenic in the dump material. The DMEA Dump poses a
potential non-cancer health hazard under the exposure assumptions evaluated.

—  The smelter stack ash (reclamation worker HI = 736, recreational user HI = 226), soil at the
smelter stack (reclamation worker HI = 14; recreational user HI = 4); and smelter stack wood
(reclamation worker HI = 8, recreational user HI = 2). Antimony, arsenic, and mercury
contributed to HIs above 1 at this area. The smelter stack materials pose a potential non-

cancer health hazard under the exposure assumptions evaluated.
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~ Location BD-6 at the Northwest Bradley waste rock (reclamation worker HI = 73,
recreational visitor HI = 22), due to ingestion and dermal absorption of antimony and arsenic
at this sample location. In spite of the magnitude of the HIs, there is a low probability of
actual health risk because exposure potential is minimal (the maximum HI for the rest of the
Northwest Bradley waste rock dump area was 3).

Table 9-26 summarizes the exposure areas ranked by relative risk levels. Areas with very low to no

potential for unacceptable health risk under the exposure conditions evaluated are listed below:

e BT/NO Disposal Area

¢ Meadow Creek Mine Hillside

e Upgradient Wetland, including Location UW-1

e Lower Meadow Creek Valley

¢ Keyway Wetland

e  Meadow Creek Forested Wetland

s EFSFSR, Southeast Bradley waste rock, and Midnight Creek

¢ Glory Hole, EFSFSR, Northwest Bradley waste rock, and Hennessey Creek
e Northeast Bradley waste rock and Sugar Creek

¢ BTO (incidental ingestion of surface water)

e Location BD-6 (Northwest Bradley waste rock sample location)

Two miscellaneous small areas of concern pose a potential for unacceptable non-cancer health effects

under the exposure conditions evaluated are:

e DMEA Dump and
® Smelter Stack ash (both receptors); Smelter Stack soil and smelter stack wood (reclamation

worker)

1.72  SURFACE WATER AND GROUNDWATER AS DRINKING WATER

In most surface water exposure areas evaluated (Table 9-23), concentrations of antimony (8 to 127 ug/L)
and arsenic (12 to 463 pg/L) exceeded maximum contaminant levels (MCLs) for drinking water and water
quality criteria for consumption of water and fish. Levels of arsenic, but not antimony, also exceeded the

Idaho numeric criterion for consumption of fish only.

These exceedances of water quality criteria applicable to lifetime consumption by humans do not represent
an actual threat to health at the Stibnite Site because:

* no unacceptable health risk was estimated in the risk assessment for incidental ingestion of surface
water, for ingestion of surface water as drinking water by recreational users (except for drinking
2 L/day at Keyway Wetland), or for fish ingestion, and

e the likelihood of lifetime or long-term consumption is negligible.
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In groundwater (Table 9-24), concentrations of antimony and arsenic in most wells, whether in mining-
impacted areas or not, exceeded one or both federal MCLs for drinking water. These results indicate that
the .quality of untreated groundwater does not meet standards for an approved source of public water
supply. However, groundwater at the Stibnite Site is not a source of drinking water, and therefore the
exceedances of arsenic and antimony MCLs do not represent an actual threat to health under current

conditions.

1.7.3 SEEPS

A screening-level evaluation of arsenic in seep water ingestion was performed as a guide to potential health

concerns, if small amounts of seep water were ingested on a one-time basis.

At most seeps, no significant health hazards were identified for ingestion of 500 milliliters (mL) of seep
water, because maximum estimated arsenic doses were equal to or below a dose at which no effects have
been reported in humans from short term exposures (Table 9-25). At seeps impacted by Bradley tailing,
maximum estimated arsenic doses were up to 4 times higher than the dose at which mild gastrointestinal
effects have been reported in humans (0.02 mg/kg-day). Cancer risk estimates at all seeps were within or
below USEPA’s generally acceptable risk range of 1E-06 to 1E-04.

1.7.4  SUBSURFACE SOIL IN MEADOW CREEK VALLEY

Human exposure to subsurface soil in the Lower Meadow Creek Valley could occur through - construction
activities and in residential scenarios. However, construction activities and residential activities are not
expected in the Lower Meadow Creek Valley for the following reasons.

e The presence of buried tailings makes the Lower Meadow Creek Valley unsuitable, both
structurally and from a risk perspective, for commercial and residential buildings.
¢ Mining activities are not expected to occur in the foreseeable future.

Therefore, no human exposure to Lower Meadow Creek Valley subsurface soil is expected.

1.8  CONCLUSIONS

The risk evaluations are based primarily on Site conditions in 1999 for chemical and habitat information
and exposure scenarios, following the 1998 reclamation work in upper Meadow Creek Valley at the
BT/NO disposal area. The principal findings of the aquatic, terrestrial/riparian, and human health risk

evaluations for the Stibnite Site are:
Aquatic Risk Evaluation. Conclusions from the aquatic ecological risk evaluation are listed below:

» Considering the three measurement endpoints applicable to fish, especially water quality, it is
unlikely that fish are at risk in any of the four areas or at any of the ten aquatic stations. However,
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the physical habitat in portions of Meadow Creek, Lower EFSFSR, and Sugar Creek may
represent physical stressors to fish.

The potential for risk to benthic macroinvertebrates is possible at two stations in the EFSFSR
below the Glory Hole (EF-7 and 308), based primarily on the measurement endpoints of quality of
the benthic community and sediment quality (i.e., metals concentrations). Risk to benthic
invertebrates is “unlikely” at the remaining eight stations. Chemical or physical stressors
described as representing a “possib]e” risk may occur but are not expected to have any significant
effects on the receptors.

In the Glory Hole, the potential for sediment resuspension is low-to-moderate in the 100- and 500-
year events, and it is unlikely that, if resuspended, bottom sediment from the Glory Hole would
pose an unacceptable risk to downstream aquatic organisms.

Terrestrial and Riparian Risk Evaluation. Conclusions from the terrestrial ecological risk evaluation are

listed below:

“Possible” risk is shown for terrestrial habitat or plant communities at four exposure locations:

BT/NO Disposal Area, Southeast Bradley Waste Rock Dump, Northwest Bradley Waste Rock .

Dump, and Northeast Bradley Waste Rock Dump. Risk to the plant community at three locations
is due primarily to exposure to high levels of arsenic and mercury in soils. “Possible” risk at the
BT/NO Disposal Area is due to high soil levels of antimony.

No habitat or plant community is evaluated as having “likely” risk.

Risk to the wildlife populations at nine exposure locations is judged to be “unlikely or pdssible.”
These judgements are based on possible risks from exposure to high antimony, arsenic, and/or
mercury concentrations in soil that are reduced by the small areas involved and the sparse
vegetation/habitat available.

Risk to wildlife populations at all other locations is “unlikely”.

No wildlife populations are evaluated as having “possible” or “likely” risk.

Human Health Risk Evaluation. Conclusions from the human health risk evaluation are listed below:

There is very low to no potential for unacceptable health risk at all main exposure areas and
wetlands, most miscellaneous small areas of concern in subsurface soil, and at most seeps. This
conclusion is based on HIs and excess cancer risk levels within USEPA acceptable ranges, or
consideration of conservative assumptions that affect the interpretation of the numerical risk
results if results somewhat exceeded the targets (e.g., HIs <5) and the evaluation of exposure
pathways. '

Two miscellaneous small areas of concern (the DMEA Dump and Smelter Stack) pose a potential
for unacceptable non-cancer health effects under the exposure conditions evaluated, based on HIs
of 10 or above for the soil ingestion and dermal absorption pathways.

Surface water and groundwater concentrations of arsenic and antimony exceeded drinking water
MCLs or other quality criteria protective of lifetime consumption of water and or fish. However,
the risk assessment calculations showed no unacceptable health risk for ingestion of surface water
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or fish under the exposure conditions evaluated (with the possible exception of Keyway Wetland
water ingested at a rate of 2 L/day in the recreational scenario). Furtherﬁlore, neither surface
water nor groundwater is used as a source of water at the site.

e Short-term ingestion exposure to seeps, except possibly for seeps emerging from Bradley tailing
deposits in lower Meadow Creek Valley may pose the potential for mild acute effects.
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2. INTRODUCTION

This revised Draft RER is an ecological and human health risk evaluation for the Stibnite Site, a mining
area located along the EFSFSR, 14 miles southeast of Yellow Pine, Idaho (Figure 1-1). The Stibnite Site
boundaries are shown in Figures 1-2 and 1-3. This report was prepared in partial fulfillment of the Stibnite
Area Site Characterization VCO, which was signed in January, 1997, by SMI, Hecla, Mobil, and IDEQ. In
December 1997, the USEPA terminated the VCO with SMI. The currently active VCO respondents, Hecla
and ExxonMobil, are referred to collectively as the Stibnite Group. This report is a companion document to
the Draft SCR (Stibnite Group, 2000), which was submitted under separate cover to IDEQ.

The site characterization and risk evaluation were performed in accordance with the VCO requirements as
specified in the VCO Exhibit B, Stibnite Area Site Characterization Scope of Work and with the IDEQ-
approved Work Plan (Stibnite Group, 1997a), Stibnite Area Risk Evaluation Work Plan (Stibnite Group,
1997b) and the Work Plan Addendum (Stibnite Group, 1999). This revised Draft RER was also prepared in
light of comments on the initial Draft RER (Stibnite Group, 1998) from IDEQ, U.S. Fish and Wildlife
Service (USFWS), Forest Service, and the USEPA. The work was performed in a manner consistent with
USEPA guidance for remedial investigations under CERCLA.

The site characterization and risk evaluation were conducted to identify and address potential environmental
effects from mining activities at the Stibnite Site that may pose unacceptable risks to the environment or
human health. Mining and mineral processing, primarily for gold and antimony, have occurred at the
Stibnite Site intermittently since the early 1900s, due to the presence of large deposits of gold, silver,
mercury, antimony, and tungsten ores. These deposits had significant tonnages of oxidized gold ore
overlying sulfide mineralization, which is characterized by iron, antimony, mercury, and arsenic sulfides.
Historic mining activities (principally related to mineral processing and deposits of extraction and
beneficiation waste material) may be associated with releases of chemical constituents and sediments or
with physical disturbances that may have adversely affected environmental media (soil, sediment,
groundwater, and surface water) or habitat condition.

The objectives of the Stibnite Area Site Characterization studies, which were conducted in the summer and
fall of 1997 and the summer of 1999, were to:

e Distinguish areas of natural mineralization and areas that are affected by mining activities, based
on historic and current data;

e Identify, if possible, the sources of the effects;

e  Characterize affected media and identify site-related constituents;

e  Characterize the terrestrial, riparian, and aquatic habitat condition based on field surveys and
chemical data;

e Provide data adequate for human health and ecological risk assessment; and

e  Provide a central comprehensive repository for current and relevant historic site data.

The risk evaluation assesses whether chemical or physical stressors or mining-impacted areas identified and

evaluated in the site characterization are likely to pose a significant adverse effect on valued ecological
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resources or human health. Information compiled in the Draft SCR (Stibnite Group, 2000) and the results
of the risk evaluation will be used to support future remedy decisions for the Site, if unacceptable risk from

mining-related impacts is identified and deemed to warrant remediation.

Reclamation work conducted in 1998 and 1999 at the BT/NO disposal area in upper Meadow Creek has
resulted in significant improvements in water quality in Meadow Creek and further downstream in the
EFSFSR as reported in Stibnite Group (2000). The reclamation work was conducted by ExxonMobil under
an AOC with USEPA and the Forest Service. In addition, long-term improvements to terrestrial and
riparian habitat and in water quality are expected from current and planned reclamation activities in former
mining and processing areas that are being implemented by the Idaho Department of Lands.

2.1 PURPOSE AND SCOPE OF THE RISK EVALUATION

The RER is based on current site conditions, chemical and biological data, and habitat characterization
presented in the Draft SCR (Stibnite Group, 2000). The RER assesses whether chemical or physical
stressors and mining-impacted areas identified and evaluated in the Draft SCR are likely to pose a

significant adverse effect on human health or the environment. The risk evaluation identifies potentially

affected habitat and exposed receptors of concern, chemical and physical stressors, potential exposure '

pathways, and degree of hazard. In accordance with the VCO, the Draft RER also presents “relevant and
applicable standards for protection of [stream] beneficial uses, human health and the environment in the
Stibnite Area and ... describe[s] any needed changes to existing beneficial use designations for parts of the
Stibnite area.” Information gathered in the Draft SCR and the results of the RER will be used to support
future remedial decisions, if necessary, to reduce unacceptable Site-related environmental or health risk at
the Site.

2.2 APPROACH FOR RISK ASSESSMENT

Following are descriptions of the general approaches used in ecological risk evaluation (both aquatic and
terrestrial) and in human health risk evaluation. The technical approaches for the risk evaluations are
consistent with guidelines established by the USEPA for assessing health and environmental impacts. The
chief risk assessment guidance documents that were used are listed below. Other guidance documents,
regulations, and scientific literature are cited as appropriate in the report.

¢  Guidelines for Ecological Risk Assessment (USEPA, 1998a)

* Ecological Risk Assessment Guidance for Superfund: Process for Designing and Conducting
Ecological Risk Assessments (USEPA, 1997a)

¢ Priorities for Ecological Protection: An Initial List and Discussion Document for USEPA
(USEPA, 1997b)

e  Framework for Ecological Risk Assessment (USEPA, 1992a)

® Risk Assessment Guidance for Superfund - Volume I: Human Health Evaluation Manual, Part A
(USEPA, 1989a) _

¢ Exposure Factors Handbook (USEPA, 1989b)

¢ Exposure Factors Handbook (USEPA, 1997¢)
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¢ Integrated Risk Information System (IRIS) (USEPA, 1998b)

¢ Guidance for Data Usability in Risk Assessment (USEPA, 1992b)
e Data Quality Objectives Process for Superfund (USEPA, 1993)

¢ Guidance for the Data Quality Objectives Process (USEPA, 1994)

221 ECOLOGICAL RISK EVALUATION

The overall approach for the ecological risk evaluations of the Stibnite Site (Sections 7 and 8) is generally
consistent with the approach for assessing risk to humans (Section 9). The general approach for conducting
the ecological risk evaluation follows the USEPA Data Quality Objectives (DQO) process for Superfund
(USEPA, 1993). The DQO process consists of a series of planning steps based on the scientific method that
is designed to ensure that the type, quantity, and quality of environmental data collected and used in
decision making are appropriate for their intended purpose. The DQO process focuses on clearly defining
the problem to be resolved (i.e., identification of risk and, as appropriate, remediation of unacceptable risk)
by focusing on the decisions to be made and the overall quality of data necessary to make those decisions.
By employing the DQO process, the risk evaluation process is expected to produce the information

necessary for making management decisions.
(=1 £~

The DQO approach was applied to planning data collection activities at the Stibnite Site. The overall
objective of the Work Plan (Stibnite Group, 1997a) and the Work Plan Addendum (Stibnite Group, 1999)
was to support the site-specific risk evaluations (ecological and human health). Thus, sampling was
designed to collect the data — and only the data -- necessary for risk evaluation. The ecological risk
evaluations address risk to ecological endpoints by identifying the potentially exposed receptors and
affected habitat, chemical and physical stressors contributing to risk, source media and exposure pathways,
exposure locations, and degree of risk. The evaluations provide the basis for making risk management
decisions for the aquatic and terrestrial environments. Such decisions will include identifying the types and
locations of potential remedial activities that could reduce ecological risk to acceptable levels.

2.2.2 HUMAN HEALTH RISK EVALUATION

The overall approach used to evaluate health risk is consistent with USEPA guidance in Risk Assessment
Guidance for Superfund: Volume I — Human Health Evaluation Manual (USEPA, 1989a). USEPA
Region X guidance was referred to for dermal exposure assessment (USEPA Region X, 1998); The risk
evaluation was performed in accordance with the Stibnite Area Risk Evaluation Workplan (Stibnite Group,
1997b), with the following exceptions:

* Because current land use has changed since the submittal of the Work Plan in August 1997 (i.e.,
mining operations have ceased), the “Current Part-time Resident” and the “Current Recreational
User” are no longer present. Therefore, these receptors were not evaluated in the risk assessment.

* Exposure conditions for workers have also changed. Since mining operations have ceased,
workers no longer reside at the site, and estimated duration of employment at the site is one season

for a remediation worker to complete closure activities or perform focused remediation work. ‘
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* Because additional site characterization was performed in 1999, the three exposure areas for
human health risk assessment originally described in the Workplan were modified to reflect the

diversity of areas investigated.
The human health risk evaluation includes the following topics.

e Current and future land use and identification of potential receptors
¢ Exposure areas and media evaluated

e  Exposure pathway assessment

e  Exposure assumptions

e Constituents evaluated

e  Calculation of exposure point concentrations

e Toxicity information used in the risk evaluation

e Characterization of risk

e Lead Exposure Assessment

¢ Qualitative Evaluation of Surface Water, Groundwater, Seep Water, and Subsurface Soil
e Uncertainty evaluation '

e  Summary and conclusions

2.3 OBJECTIVES OF THE AQUATIC RISK EVALUATION

The ecological risk evaluation for the aquatic ecosystem addresses potential risk to aquatic organisms
(benthic macroinvertebrates and fish) in the streams that flow through the Stibnite Site. The primary
streams include (from upsiream to downstream): Meadow Creek, EFSFSR, and Sugar Creek. The primary
purpose of the aquatic risk evaluation is to perform a scientific evaluation of aquatic risk that can be used to
make informed decisions regarding the need for remedial action. The aquatic ecosystem on the Site has
been and continues to be affected by various chemical and physical stressors, both naturally occurring and
site-related. Risk management decisions for streams found to experience adverse impacts that pose a
significant threat to the health of the aquatic ecosystem must be made with an understanding of the sources
of impacts, their actual effects, and interactions of chemical and physical stressors and an appreciation of
which remediation activities would be effective in addressing identified risks to the aquatic ecosystem.

2.4 OBJECTIVES OF THE TERRESTRIAL ECOLOGICAL RISK EVALUATION

The ecological risk evaluation for terrestrial ecosystems covers the upland and riparian habitat areas within
the Stibnite Site. The purpose of the terrestrial ecological risk evaluation, as stated.in the Risk Evaluation
Work Plan (Stibnite Group, 1997b) is 1) to identify significant physical and chemical stressors on habitat
and on wildlife, 2) to evaluate their extent and interactions in order to support problem formulation and risk
management decision-making, and 3) to provide data to be used in developing decision criteria related to

the selection of preferred remedial alternatives.

In accordance with USEPA guidelines (USEPA, 1998a), the terrestrial risk evaluation identifies significant

factors or scenarios that will drive risk management decisions, rather than evaluating the universe of

WiAProjects\6824343_Stibnite_Site\Sub_01112.0_Word_Proc\RE-FinahR14-RE2.doc (8/2/00 11:27 AM)



RN

Stibnite Area Risk Evaluation Report

Document Version: 2 August 2, 2000 Page No. 2-5

possible wildlife receptors and exposure pathways. Therefore, this ecological risk evaluation was prepared
to address the principal risk management decision objective of determining what constitutes a potentially
unacceptable risk to the environment (i.e., specific valued ecological resources) such that remedial measures

are warranted.

2.5 OBJECTIVES OF THE HUMAN HEALTH RISK EVALUATION

The human health risk evaluation addresses potential health risk associated with exposure to site-related
chemical constituents in environmental media or biota (fish) at the Site. The overall objective is to
determine if human exposure to Site-related constituents may result in unacceptable risk such that action
may be warranted to reduce exposure. The risk evaluation considers site-specific exposure conditions under
current and future land use, and the evaluation identifies pathways and constituents that are the primary
contributors to unacceptable risk levels (if any).

2.6 REPORT ORGANIZATION

The RER contains the following principal sections:

1.0 Executive Summary

20 Introduction

3.0 Site Description

4.0 Summary of Site Characterization Program and Findings

5.0 Data Used in Risk Evaluation

6.0 Constituents of Potential Interest

7.0 Agquatic Ecological Risk Evaluation

8.0 Terrestrial and Riparian Risk Evaluation
9.0 Health Risk Evaluation

10.0 Report Summary and Conclusions

11.0 References

References (Section 11) are listed by section of the Draft RER; references from Sections 1 and 10 are in
Section 11.1; references from Sections 2 through 6 are in Section 11.2; and references from Sections 7, 8,
and 9 are in Sections 11.3, 11.4, and 11.5, respectively.
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3. SITE DESCRIPTION AND MINING HISTORY

This section provides an overview of the general physical and biological environment at the Site and a
summary of the mining history of the Site.

3.1  SITE DESCRIPTION

3.1.1 LOCATION, TOPOGRAPHY, AND CLIMATE

The Stibnite Site is part of a mining area located along the EFSFSR, 14 miles southeast of Yellow Pine,
Idaho (Figure 1-1). The Stibnite Site boundaries are shown in Figures 1-2 and 1-3. Site features are shown
on Plate 1, Stibnite Area Site Map and Sample Locations.

The Site includes an area along the EFSFSR, starting in Meadow Creek one-half mile upstream of the
Meadow Creek Diversion Channel and extending to the north one-quarter mile downstream of the
confluence of Sugar Creek and the EFSFSR (Figure 1-2). The boundary between the Payette and Boise

National Forests follows the EFSFSR through the center of the area. However, the entire area of the .
Stibnite Site is administered by the Krassel Rariger District, Payette National Forest. Most mining
operations at the Stibnite Site have been conducted on land that is privately owned, but some activities,

such as neutralized ore disposal, have occurred on land that is federally managed (Figure 3-1).

The terrain consists of narrow forested valleys (at an elevation of about 6,000 feet above sea level)
surrounded by steep mountains rising to about 8,700 feet. The climate is characterized by harsh, long
winters and cool, dry summers, during which short-term, high-intensity storms occur. The mean annual
temperature for the Stibnite Site is 39 degrees Fahrenheit (°F). January is usually the wettest and coldest
month and July is the warmest and driest. Mean annual precipitation for the Stibnite Site is approximately
31 inches, falling mostly as snow between mid October and April. Spring rains and warm days melt most

of the snow by mid-June.

3.1.2 GEOLOGY AND HYDROGEOLOGY

The geology is characterized by granitic rock of the Idaho Batholith. Generally, quartz monzonite, an
igneous-intrusive rock, underlies most of the Site. A roof pendant of Precambrian metasedimentary rocks
overlies the intrusive quartz monzonite of the east side of the valley. Glaciation during the Pleistocene
Epoch resulted in up to 60 feet or more of glacial-fluvial-colluvial deposits in the valley floors, consisting
of silts, sands, and gravels. The mountainsides are covered with a very thin layer of granular soil and

occasional talus deposits. Boulders up to 20 feet in diameter are scattered near the valley edges.

The most significant geologic feature of the area is the series of ring faults that cut through the granitic
rocks and Precambrian metasedimentary rock of the area. The large ring-fault system contains gold, silver,
mercury, antimony, and tungsten deposits. These deposits had significant tonnages of oxidized gold ore
overlying sulfide mineralization. Iron, antimony, mercury, and arsenic sulfides constitute the sulfide
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mineralization. The Meadow Creek Fault Zone, West End Fault Zone, and Gamet Creek Fault Zone are
three of the major highly mineralized zones within the Site. A plate showing location of geologic features
is included in the Draft SCR, Plate 2 (Stibnite Group, 2000).

In the Meadow Creek and EFSFSR valley within the Site, groundwater is found at depths ranging from
ground surface to about 20 feet below the surface of the native alluvium. Depth to groundwater is deeper
where mining materials or waste rock have been placed on the original surface. Base water level in the
Meadow Creek Valley is controlled by Meadow Creek, which acts as a discharge point for shallow
groundwater. The direction of groundwater flow beneath the valley floor is parallel to the direction of

Meadow Creek. On the valley sides, flow direction is towards Meadow Creek.

Groundwater in the unconsolidated surface materials on hillsides probably derives from infiltration of
precipitation and groundwater underflow from the graniie bedrock. Groundwater in the glacial and alluvial
materials beneath the valley floor is derived from infiltration of precipitation and shallow groundwater
flow from upgradient portfons of the watersheds. Groundwater discharge is by evapotranspiration, spring
flow from numerous seeps and springs, and baseflow to the stream channels.

3.1.3 SURFACE WATER FEATURES AND STREAM CLASSIFICATIONS

Surface water features within the Stibnite Site include the EFSFSR and its tributaries, the Glory Hole pit
lake, various springs, and three wetlands in Meadow Creek Valley. Locations of the main surface water

features are shown on Plate 1.

The EFSFSR and its tributaries are cold-water streams with moderate to steep gradient and cobble or gravel

bottoms. Tributaries from upstream to downstream as they join the EFSFSR are:

e Meadow Creek

e Blowout Creek (flows into Meadow Creek)
e  Garmnet Creek

o Fiddle Creek

e  Midnight Creek

e Hennessey Creek

e  Sugar Creek

e  West End Creek (flows into Sugar Creek)

The Glory Hole is located in the northern portion of the Site below the confluence of Midnight Creek with
the EFSFSR. The Glory Hole was formed in 1955 when the old diversion of the EFSFSR through the
Bailey Tunnel failed and the stream returned to its natural channel and into the historic Yellow Pine Pit. A
former pond, the Meadow Creek Pond, was located at the southwestern edge of the site above the BT/NO
disposal area and adjacent to the Meadow Creek Diversion Channel. In 1995, the pond was divided by a
dike into the upper and lower ponds. The ponds were drained in 1998 during ExxonMobil’s reclamation
work at the BT/NO disposal area, which included restoring the flow path of Meadow Creek through the
wetlands above the disposal area.
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The wetlands in Meadow Creek Valley are the Upgradient Wetland above the BT/NO diéposal area, the
Keyway Wetland below the BT/NO disposal area, and a forested wetland in lower Meadow Creek Valley.
Other small wetland areas occur in low-lying areas near portions of the EFSFSR.

Discharge measurements at Station 313 (EFSFSR below Meadow Creek) between 1993 to 1997 range from
flows of 315 cubic feet per second (cfs) during peak snowmelt in early June to about 10 cfs or less during
September. In 1999, flow in the EFSFSR above the Glory Hole ranged from about 225 cfs in late June to
about 18 cfs in mid-September. The 2-year peak flow at the inlet to the Glory Hole has been estimated at
313 cfs (see Section 8.8 of Stibnite Group, 2000).

Beneficial stream uses are designated by the State of Idaho. The EFSFSR (source to the mouth) has the
following designated beneficial uses: domestic water supply, agricultural water supply, primary and
secondary contact recreation, cold water biota, salmonid spawning, and special resource waters. Meadow
Creek and Sugar Creek do not have unique beneficial use designations, so they default to all uses
designated for the EFSFSR. The EFSFSR (and its tributaries) also is among the Idaho streams that may
contain bull trout (Salvelinus confluentus). The EFSFSR and its tributaries are, therefore, covered by the

water temperature requirements for bull trout (40 CFR 131.33).

3.1.4  FISH AND WILDLIFE

According to the Idaho Department of Fish and Game (IDFG), the primary fish species present at the
Stibnite Site include chinook salmon (Oncorhynchus tshawytscha), westslope cutthroat trout (Salmo clarki
lewisi), steelhead (Salmo mykiss) (an anadromous form of rainbow trout), resident rainbow trout, and bull
trout (Salvelinus confluentus). The chinook salmon and the steelhead are migratory, while the cutthroat
trout, rainbow trout, and bull trout are resident species. Other species occurring in the area are shorthead

sculpin (Cottus confusus) and mountain whitefish (Prospuim williansomsi).

The forested slopes of the Stibnite Site are dominated by subalpine fir, lodgepole pine, Douglas-fir, and
Englemann spruce. Understory consists of, among other species, grouse whortleberry, globe huckleberry,
and elk sedge. Naturally occurring unforested areas are dominated by grasses and forbs and barren rock
outcrops. Areas disturbed by past mining activities are dominated by successional communities. The
riparian areas along Meadow Creek and the EFSFSR contain wet meadows and areas dominated by willow

and alder shrub.

Large game mammals that may be present at the Site include mule deer, elk, moose, black bear, and
cougar. Mountain goat, bighorn sheep, and white-tailed deer utilize the region for summer range between
seasonal snow cover. Small mammals likely to occur at or near the Site include weasel, badger, river otter,
mink, skunk, bobcat, coyote, red fox, beaver, muskrat, squirrels, and other small rodents. Over 200 bird
species are either residents or seasonal visitors. Blue grouse and ruffed grouse are the most important
game birds. Spruce grouse and mourning dove are found at lower elevations. Waterfowl that inhabit the

area include several species of ducks and shorebirds.
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No threatened and endangered avian or terrestrial species are known or expected to occur at the Site (see
Section 8.6 of Stibnite Group [2000]).

3.1.5 HUMAN DEMOGRAPHICS AND LAND USE

The Stibnite Site is located 14 miles from the nearest town (Yellow Pine, Idaho). There are no residents at
the Site and surrounding Forest Service Land is not occupied. The Primary and Secondary Trailer Camps

for mine workers have been dismantled.

The Stibnite Site is largely inactive, except for intermittent monitoring and closure activities. In 1998 and
1999, the SMI facilities, camps, and roads (except for the main access road and the Thunder Mountain
Road) were demolished and reclaimed by IDEQ and the Idaho Bureau of Lands. Closure of the Hecla heap
is in process. Monitoring of groundwater and surface water near the former SMI leach pads and Hecla
heap is conducted in accordance with approved reclamation plans. Environmental monitoring at the
BT/NO disposal area was conducted according to the AOC between Mobil, USEPA, and the Forest
Service. The Forest Service also conducts periodic monitoring of surface water, sediment, and benthic

communities.

Mining operations are not planned or anticipated in the foreseeable future. Both Hecla and IDEQ expect
that future activities other than monitoring (such as final closure or focussed reclamation work) will be

limited to one season.

Within the Site boundaries, recreational uses such as hunting, fishing, or camping are minimal due to past
mining operations, the small size of the tributaries to the EFSFSR which render them less attractive or
unsuitable for fishing, and the fact that large portions of the Site are privately owned (Figure 3-1).
However, recreational use could increase in the future as remediation, reclamation, and closure programs

reach completion.

3.2  SITE HISTORY

The mineral deposits of the Stibnite Site were discovered around 1900 during the Thunder Mountain gold
rush. The gold prospects at Meadow Creek were studied but the stamp mills used around the turn of the
century could not effectively process the complex gold and antimony ore, so little or no development
occurred at that time. The mineral claims were not staked until the demand for metals during World War I
stimulated interest in the antimony and mercury deposits of the Stibnite Site (Mitchell, 1995). Figures 3-2
and 3-3 are historic aerial photographs of the Meadow Creek Valley area, including Bradley historic mill
and tailing deposits, as it appeared in 1942 and 1979, respectively. Photographs of other site features are
included in Section 11 of Stibnite Group (2000).

3.2.1 MEADOW CREEK MINE, 1919 TO 1938

In 1919, Albert Hennessey and two partners formed the Meadow Creek Silver Mines Company to work the
Meadow Creek Mine. Between 1920 and 1927, activity at the site was limited to tunneling and
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development work on the Meadow Creek Mine and mine camp. In 1927, the Meadow Creek Mine was
optioned by F.W. Bradley, whose Yellow Pine Company began active development work. Work
completed between 1928 and 1930 included the expansion of the Meadow Creek Camp, construction of the
North Camp on Fiddle Creek, construction of the Monday Camp near the mouth of Midnight Creek,
construction of the road between Yellow Pine and the Stibnite Site, installation of mining and milling

equipment, and construction of two hydroelectric power plants.

The first hydroelectric power plant was located on the edge of Meadow Creek near the milling facilities.
An earthen dam was constructed on the East Fork of Meadow Creek (now referred to as Blowout Creek) to
create a reservoir. The dam was built in 1929 and enlarged in 1931 and was reportediy 35 feet high, 700
feet long, and had a capacity of approximately 700 acre-feet. A pipeline transported water from the
reservoir to the power plant, which supplied electricity for the milling operations. In 1931 the power plant
was moved into the mill building. The second dam, which was much smaller, was located on the EFSFSR
just below the confluence with Meadow Creek. A 28-inch pipeline, approximately 11,000 feet long,
transported water from the dam to the power plant that was located on Sugar Creek near its confluence
with the EFSFSR.

The Meadow Creek Mine was an underground mine that was developed along the Meadow Creek Fault
Zone. Development occurred from three principal areas which included two tunnels in the Meadow Creek
Valley: the North Tunnel in the Fiddle Creek drainage and the Monday Tunnel near the mouth of
Midnight Creek. The Monday Tunnel eventually connected to the tunnels in the Meadow Creek Valley.
By 1938 the Meadow Creek Mine had over 20,000 feet of underground workings. The minerals that were
mined were primarily comprised of stibnite (antimony sulfide), gold, yellow pyrite and black pyrite (iron
sulfides), and arsenopyrite (iron-arsenic sulfide). The ore was typically ground to minus 100-mesh and
processed in a series of flotation cells to produce a stibnite concentrate and a gold-iron concentrate. The
mill began operation on January 3, 1932. It was initially constructed with a capacity of 150 tons per day
but was expanded to 200 tons per day in 1932. Due to the complex metallurgy of the ore, the milling
processes were modified several times in order to improve recovery rates. The gold-iron concentrates were
initially sent through a cyanide circuit for separation of the gold and silver. However, gold could not be
recovered by cyanidation due to the presence of too much antimony in the concentrates, and the process
was discontinued. The antimony concentrates and the gold-iron concentrates were transported to a

government-controlied smelter in Utah for further processing.

Dikes were constructed by Bradley Mining Company along the edge of Meadow Creek just southwest of
and adjacent to the milling facilities to create a small tailing impoundment between the mill and the creek.
The tailing waste from the milling operations was deposited via slurry pipeline in this area. This original
tailing impoundment covered approximately 5 acres and the tailing reached a thickness of approximately 7

feet. It is possible that additional tailing ponds (possibly east of the milling facilities) were used.

The Meadow Creek Mine operated almost continuously from 1932 until it closed in June 1938. Between
1932 and 1938 it was the largest producer of antimony in the United States and was one of the largest
producing gold mines in Idaho. According to the United States Bureau of Mines records, the Meadow
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Creek Mine produced 303,853 tons of ore between 1926 and 1938. This material yielded 53,035 ounces of
gold, 186,451 ounces of silver, 19,818 pounds of copper, and 8,099 pounds of lead. Antimony production
is not reported with the other metals. In 1941 the equipment was removed from the Meadow Creek Mine
and the mine was allowed to fill with water. By 1943, the underground workings were badly caved.

3.2.2 YELLOW PINE MINE, 1937 TO 1952

The Yellow Pine Mine is located on the EFSFSR about three-quarters of a mile above the mouth of Sugar
Creek, near the mouth of Midnight Creek. Albert Hennessey located the first claims in this area in 1923
and several others in 1924 and began minimal development work. The claims were optioned by F.W.
Bradley’s Yellow Pine Company in 1928 but only minor development work was performed through 1937.
Mining from the West Quarry began on September 1, 1937. The ore bodies were larger, but of lower
grade, than those of the Meadow Creek Mine. However, because they could be worked by surface
methods they were much more economical. This prompted the closure of the Meadow Creek Mine in
1938, but operation of the mill and crusher at the Meadow Creek Camp was maintained. On August 1,
1938, Bradley Mining Company (formerly the Yellow Pine Company) took over all operations.

Between 1938 and 1941, production came from the East and West Quarries located on either side of the
EFSFSR and also from underground workings. In 1941, the United States Bureau of Mines discovered a
large tungsten-bearing ore body beneath the EFSFSR, and associated government price supports prompted
the company to focus all efforts on tungsten production. The majority of this production came from
underground workings. By 1942, exploration on the tungsten ore body, conducted under the direction of
‘the War Production Board, showed that it was suitable for open-pit mining. In March 1943 the Bailey
Tunnel was completed. This tunnel diverted the flow of the EFSFSR from the confluence with Midnight
Creek to an outlet on Sugar Creek. The tunnel measured 7 by 9 feet and was approximately 3,500 feet
long. During development of the open pit, approximately 1 million cubic yards of overburden was
removed from the top of the ore body and placed in dumps on both sides of the EFSFSR below the pit and
on the south side of Sugar Creek above its confluence with the EFSFSR. From 1943 on, all mining in the

Yellow Pine Mine was by open-pit method.

Much of the exploration work on the Yellow Pine ore bodies was performed under the Strategic Materials
Act signed by President Roosevelt in 1939. Extensive diamond drilling, trenching, and mapping activities
were performed in and around the Stibnite Site by the United States Geological Survey (USGS) and United
States Bureau of Mines between 1939 and 1942. Bradley Mining Company was also the recipient of
government-sponsored exploration programs and was awarded two contracts by the DMEA to explore for
antimony. This work was carried out by Bradley Mining Cbmpany between 1953 and 1955.

The Bradley mining operations in the Yellow Pine Mine were primarily for the production of antimony,
except between 1941 and 1945 when tungsten was the primary mineral produced. Because of the typical
ore grades and fluctuations in market prices, gold was also targeted in order to make mining profitable.
The ores that were mined were similar to those from the Meadow Creek Mine and were primarily
comprised of stibnite (antimony sulfide), yeliow pyrite and black pyrite (iron sulfides), arsenopyrite (iron-
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arsenic sulfide), and scheelite (tungsten). The ores were typically ground to minus 100-mesh for
processing. The tungsten ore typically required grinding to minus 200-mesh. The same crusher and mill
were used for processing the ores from the Meadow Creek Mine and the Yellow Pine Mine. In 1945 an in-
pit crushing plant was constructed in the Yellow Pine Mine open pit, and most of the grinding equipment
was moved from the mill at the Meadow Creek Camp to the new crushing plant.

The milling processes were modified several times throughout the life of the mine in order to improve
recovery rates and also to provide for the tungsten production. Due to the lower antimony content of the
Yellow Pine Mine ore body, the cyanide circuit could be used for the recovery of gold and silver. In
addition to the process changes, the mill was expanded several times, increasing its capacity to
approximately 2,500 tons per day by 1946. One of the flow diagrams generated by the Bradley Mining
Company describing the milling process states that the reagents added during the milling included copper
sulfate, lead acetate, caustic soda, soda ash, chlorine, cresylic acid, oleic acid, xanthate, and sodium

silicate.

The tailing waste generated from the Yellow Pine Mine was disposed of in the Meadow Creek Valley.
Prior to 1942, approximately 1,000 feet of lower Meadow Creek were diverted to provide additional room
for the tailing impoundment. Through 1946 the tailing was deposited throughout the Meadow Creek
Valley to just below its confluence with the EFSFSR. The tailing reached a thickness of up to 10 feet.
During the winter months, the tailing was reportedly pumped directly into Meadow Creek (Mitchell, 1995).

Much of these tailing deposits are visible along Meadow Creek in Figures 3-2 and 3-3.

In September 1946, a large tailing impoundment was constructed in the upper Meadow Creek Valley
upstream of Blowout Creek (see Figure 3-3). Bradley Mining Company constructed a dike across the
valley to contain the tailing and dug a diversion channel nearly a mile long to divert Meadow Creek around -
the tailing impoundment. The diversion channel was constructed along the south side of the valley and
joined Blowout Creek. Tailing was deposited in the upper Meadow Creek Valley from late 1946 until
mining operations ceased in 1952. The tailing filled the original Meadow Creek streambed. By 1952, the
Bradley tailing deposit in the impoundment was approximately 1,400 feet wide by 2,000 feet long and up
to 45 feet thick. There are an estimated 3.7 to 4.2 million cubic yards of Bradley tailing in the

impoundment.

There are numerous springs from the north and south hillsides in the tailing impoundment area. Because
the Bradley tailing blocked the original Meadow Creek channel, water from the springs formed the
Meadow Creek Pond behind the tailing impoundment. Bradley Mining Company installed a culvert pipe
to decant the water from the pond and carry it paraliel to the diversion channel to enter Meadow Creek
below the impoundment (Mitchell, 1995).

In May 1948, the Bradley Mining Company began construction of a gold-antimony smelter next to the mill
at the Meadow Creek Camp. The exhaust stack was constructed on the hillside northwest of the smelter.
The smelter was completed in July 1949 and was considered state-of-the-art for the time. Due to
metallurgical problems, the smelter operated only intermittently from 1949 through 1952 and briefly again
in 1956 to 1957. The difficulties due to the complex metallurgy of the ore were not ﬁnally' solved until
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June 1951. When operating properly, slag was tapped at a rate of about 1 ton per minute. The granulated

slag was pumped to a disposal area west of the smelter.

Mining operations ceased in the Yellow Pine Pit in 1952 with the collapse of the antimony market after the
government withdrew price supports. When the mine closed, the pit measured approximately 1,500 by
2,500 feet and was over 450 feet deep. Most of the underground workings were removed during the
mining of the pit. During its operation, the mine was the nation’s leading producer of antimony. It was
also the nation’s leading producer of tungsten between 1941 and 1945. Approximately 30 percent of the
total tungsten and 90 percent of the antimony for the nation’s wartime needs were mined from the Stibnite
Site. The mine was also one of the largest producing gold mines in Idaho. According to U.S. Bureau of
Mines records, the Yellow Pine Mine produced 4,344,459 tons of ore and reprocessed 74,570 tons of old
tailing between 1939 and 1952. This material yielded 256,443 ounces of gold; 1,497,223 ounces of silver;
25,514 pounds of copper; and 7,211 pounds of lead. In addition, the property produced 59,341,502 pounds
of antimony and 844,779 units of tungsten (a unit of tungsten is equivalent to 20 pounds of tungsten
trioxide). The Yellow Pine Mine had supported a local community at the Stibnite Site that had a
population as high as 1,500 residents. The town at the Stibnite Site had approximately 160 homes, a school
house, service station, hospital, general store, and a large recreation hall with a bowling alley, restaurant,

and auditorium.

3.2.3 SPORADIC ACTIVITY ORIDLE, 1953 TO 1978

The mill and smelter were shut down by August 1952, after operations in the Yellow Pine Mine were
suspended. Bradley Mining Company performed exploration activities through 1955 under the Strategic
Minerals Act, but there was no additional mining. Between 1956 and 1957 about 2,000 tons of cathode
antimony that the Bradley Mining Company purchased from Sunshine Mining Company were refined in
the smelter and sold to the U.S. government. After the cathode antimony was processed, the smelter was
dismantled and moved to another site. In 1958 the property was placed on a caretaker basis and was
essentially a ghost town. By 1960, Bradley Mining Company was no longer maintaining a caretaker at the
mine. For the next decade the property remained idle. All but five houses from the town of Stibnite had
been moved to other Idaho towns by 1964. '

In 1955, after 12 years of carrying the EFSFSR around the Yellow Pine Mine pit, the Bailey Tunnel was
reportedly abandoned, and the EFSFSR was allowed to flow into the open pit creating a small lake (now
referred to as the Glory Hole). In 1999, the depth of water in the Glory Hole was 44 feet at its deepest
point. The EFSFSR flows through the mining area, adjacent to the Northwest Bradley waste rock dump,

until it joins the original channel near the confluence with Shgar Creek.

At some point during this time, the Meadow Creek Pond ceased to drain through the culvert pipe and pond
overflow eventually eroded a channel through the tailing along the south side of the valley. Aerial photos
from the 1960s and 1970s show that both of the diversion channels in upper and lower Meadow Creek
constructed by Bradley Mining Company failed after mining operations ceased. The failure of the upper

Meadow Creek diversion channel around the south side of the Bradley tailing impoundment allowed the -
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stream to flow through the channel that the pond overflow had eroded through the tailing. Prior to 1962,
the diverted section of lower Meadow Creek returned to its natural channel by eroding through the tailing.
Between 1952 and 1979, an estimated volume of 10,000 cubic yards of tailing was eroded into the EFSFSR
from the Bradley tailing impoundment (JMM, 1981).

In 1958, the dam on Blowout Creek was breached by Bradley Mining Company after an inspection by
Forest Service engineers. The breach was reported to be 60 feet wide at the top and 20 feet wide at the
base. The remaining depth of the reservoir was 8 feet and the threat of a catastrophic failure was reported
to have been removed. On June 10, 1965, the dam failed as a result of record snow melt and runoff rates.
The surge of flood water scoured the stream channel to a depth of 100 feet in the area below the dam and
deposited a debris flow at the confluence with Meadow Creek. Large volumes of tailing and sediment
were carried into Meadow Creek, the EFSFSR, and to the Glory Hole. The effects of the surge on top of
the record runoff caused damage in the EFSFSR as far downstream as Yellow Pine (approximately 14
miles downstream). It was estimated that about 5 miles of the Forest Service road were destroyed, along
with several bridges (KK Consulting, 1997).

In 1970, Bradley Mining Company’s property was leased by Ranchers Exploration and Development
Company. Exploration drilling for antimony was conducted, and the deposit was said to be one of the
largest in the world. Plans were made to put the property into production, but nothing came of them.

3.2.4 GOLD MINING AND RECLAMATION, 1978 TO 1999

In 1978 and 1979, Canadian Superior Mining Company (Superior), a former subsidiary of Mobil
Corporation and since dissolved, conducted a pilot-scale operation for extracting gold from low-grade
oxide ore. Before mining began, and as part of the EIS required by the Forest Service, several baseline
studies were done by Superior (JMM, 1979; 1981). These studies and the EIS issued in 1981 document the
pre-existing contamination and other impacts resulting from the Bradiey operations. The studies included
soil, groundwater, and surface water sampling, and evaluation of effects on vegetation, aquatic condition,
and benthic macroinvertebrates. The operating permit issued by the Forest Service required that extensive
remedial efforts be undertaken by Superior to mitigate the environmental effects and threats of releases

from the Bradley milling operation and tailing deposits.

In 1982, Superior and Twin River Developments (TRD) formed a joint venture to commence open pit
mining with ore from the West End Mine located near the ridge top in the West End Creek drainage. Due
to the difficulties with accessing the site and harsh winter climate, mining was performed on a seasonal
basis. Superior and TRD constructed a five-celled lined leach pad, ponds, plant, and refinery in the
Meadow Creek Valley. The leach pads were constructed over a portion of the old runwéy that had served
the Bradley Mining Company. The ore was typically crushed to minus 2-inches and loaded onto the heap
leach pads. Gold was extracted from the ore with a dilute sodium cyanide solution. The gold-laden
solution was piped to thé processing plant next to the leach pads and collected in a lined pond. The
solution was pumped through a series of carbon columns that extract the gold-cyanide complex. The
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barren solution was then pumped back onto the leach pad to complete the circuit. When the ore was
adequately leached, the cyanide was neutralized with either hypochlorite or a peroxide solution.

Superior and TRD were granted permission to operate from the Forest Service by incorporating
reclamation of some of the historic Bradley mining disturbances into the mine plans. As outlined in the
1981 EIS (JMM, 1981), which was produced under the direction of the Forest Service, the reclamation
plan provides for an overall reclamation program for the mine sites, disturbed areas, and the existing
Bradley tailing pile in order to reduce surface wind erosion, total suspended particulate concentrations, and
sediment production. The on/off leach pad system was employed so that the neutralized ore could be used
to stabilize and encapsulate the Bradley tailing that had been deposited in the upper Meadow Creek Valley
by the Bradley Mining Company.

Superior operated at Stibnite from 1982 through the 1984 season, with all mining occurring in the West
End Pit. There was no mining during the 1985 season due to Superior being acquired by Mobil. The

major reclamation activities completed by Superior during their two years of operations included:

* Reconstruction of and upgrades to the Meadow Creek Diversion Channel around the Bradley
tailing impoundment upstream of Blowout Creek;

e Construction of the Keyway at the base of the Bradley tailing impoundment to prevent potential
mass failure of the partially saturated tailing pile;

e Realignment of the lower Meadow Creek Channel that was meandering through the Bradley
tailing adjacent to the old runway;

e  Encapsulation of Bradley tailing adjacent to the old runway with waste rock material;

e Construction of the leach pads, processing facilities, and new runway;

J Construction. of the Primary and Secondary camps and ancillary facilities;

e  Construction of the Upper West End waste dump (including initial reclamation activities);

e  Construction of the West End Creek diversion (french drain) beneath the Upper and Lower West
End dumps (the lower dump was not actually constructed at this time); and

e The encapsulation of a majority of the Bradley tailing impoundment on upper Meadow Creek

with neutralized ore material.

Pioneer Metals Corporation bought Superior’s interest in the Stibnite site in 1985 and resumed mining
operations during the 1986 season using the same facilities (on/off leach pad system and neutralized ore
disposal at the upper Bradley tailing impoundment). Pioneer subsequently sold 50 percent of its interest to
Barrier Reef, Inc. Pioneer continued mining operations through-the 1990 season. During their period of
operation, Pioneer mined ore from the West End Pit, the West End Extension Pit, and the Splay Pit, which
was located on the ridge top adjacent to the West End Pit. The major activities completed by Pioneer

included:

e Construction of the Lower West End dump;

e  Backfilling of the West End Pit; and

+ Encapsulation of the rémaining exposed Bradley tailing impoundment with neutralized ore, up to
the edge of the Meadow Creek Pond.
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In 1990, Pioneer received a Notice of Violation from IDEQ for cyanide concentrations in Meadow Creek.
The cyanide releases were the result of placing neutralized ore with residual cyanide in it directly into the
Meadow Creek Pond during the 1989 season in an attempt to corral the Bradley tailing slimes that were
displacing into the pond as the neutralized ore was being spread out to cover the tailing. Mitigation efforts
were undertaken, and water quality analyses performed by the IDEQ laboratory indicated that cyanide
concentrations in Meadow Creek and the pond declined to below the acute water quality standard within
several months. However, detectable concentrations of cyanide were present in the Meadow Creek Pond

for several years.

Pegasus Gold, Inc., a wholly owned subsidiary of MinVen Gold Corporation, took over Pioneer’s interests
in early 1991. Dakota Mining Corp., formerly MinVen, mined gold in the Stibnite Site, via its subsidiary
SMI, noncontinuously from 1991 through the 1997 season. SMI used the same facilities as Pioneer and
Superior (on/off leach pads and neutralized ore disposal at the Bradley tailing impoundment). During their
period of operation, SMI mined ore from the West End Pit, the Midnight Pit, the Northeast Pit, the West
End Extension Pit (Stibnite Pit), and the Garnet Creek Pit. SMI was shut down after a shortened 1993
season due in part to the listing of the chinook salmon as a threatened species. The property remained idle

during the 1994 season.

Mining operations resumed in 1995 after a Biological Assessment was performed and a Reasonable and

. Prudent Alternatives package was prepared by the Forest Service outlining reclamation actions to be

undertaken to counter the potential adverse impacts to the salmon caused by continued mining activities.
SMI also was required to obtain a new cyanidation permit. SMI continued to operate through the 1997
season, when operations were suspended due to a depressed gold market. By 1998, SMI decided to initiate
final closure of the mine operations, based on the depressed gold market, remaining oxide gold reserves,
permitting requirements, and associated economics. The major activities completed by SMI during their

operation included:

e  Construction of the DMEA dump in the West End area;

e Replacement of the liners on the leach pads and ponds in the processing facility; -

e Remediation of diesel contamination from leaking underground storage tanks;

e Backfilling of the Splay Pit, West End Pit, Midnight Pit, Northeast Pit, and Garnet Creek Pit;

e Reshaping and armoring of the Lower West End dump and DMEA dump;

¢ Stabilization of Bradley tailing and establishment of vegetation within the flood plain of Meadow
Creek downstream of the Keyway;

e  Reclamation activities and establishment of long-term water management in the West End area.

Hecla mined. oxide gold ore from the Homestake ore body, east of the Yellow Pine Mine, between 1988
and 1992. The Homestake deposit was discovered by the U.S. Bureau of Mines during its strategic
minerals investigations in 1939. The ore was said to resemble that of Bradley’s East Quarry of the Yellow
Pine Mine. During 1988, Hecla’s ore was leached using Pioneer/Barrier Reef’s facilities, and neutralized
ore was placed at the disposal area at the Bradley tailing impoundment. During the 1989 season, Hecla
prepared the area west of the Pioneer/Barrier Reef leach pads for construction of a permanent heap. The
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new leach pad was constructed near the entrance of the old Meadow Creek Mine, on top of the Bradley
milling facilities. Hecla encapsulated the remains of the smelter site and Meadow Creek Camp ruins with
neutralized ore, waste rock, and alluvial fill while constructing their facilities. A french drain was
constructed beneath the permanent heap leach pad to divert water from the springs in the north hillside
away from the pad liner.

The ore from the Homestake Pit was hauled to a crusher located next to the Glory Hole where it was
crushed to minus 2-inches. The crushed ore was then hauled to the agglomerator where it was mixed with
cement and loaded onto the leach pad using a conveyor. Gold was extracted from the ore with a dilute
sodium cyanide solution. The gold-laden solution drained from the heap into a lined pond. The solution
was pumped through a series of carbon columns that adsorbed the gold-cyanide complex. The barren

solution was then pumped back onto the leach pad to complete the circuit.

In 1995, SMI entered into an AOC with the USEPA Region 10 to mitigate environmental problems
associated with the historic Bradley tailing in the upper Meadow Creek Valley.. The AOC required SMI to
stabilize the upper Meadow Creek Diversion Channel and to treat the flow exiting the Keyway to meet
water quality standards. In accordance with approved plans, SMI used overburden from the Garnet Creek
Pit to stabilize the remaining Bradley tailing around the tailing impoundment and to stabilize the upper
Meadow Creek diversion channel. A dike was constructed across the Meadow Creek Pond near the
upgradient extent of the Bradley tailing, creating an upper and lower pond. The dike was constructed to
prevent migration of the tailing in the pond so the lower pond could be backfilled and the remainder of the
Bradley tailing could be encapsulated. After building the dike, the pond outlet channel that had eroded
through the Bradley tailing was backfilled with overburden.

The backfilling of the pond outlet channel resulted in the pond level rising to an all-time high during the
spring of 1996. This resulted in additional saturation of the Bradley tailing and of the neutralized ore
material on top of the tailing and an increase in metals release to Meadow Creek. In 1996, SMI
constructed a temporary channel through the backfill that helped lower the pond level and continued with
the expansion and reinforcement of the upper Meadow Creek diversion channel to meet the 500-year flood

design.

During the 1997 season, SMI began construction of a new diversion channel in the same location as the
temporary channel that was constructed in 1996. This channel was excavated through the historic Bradley
tailing and into the native alluvium. The plan was to construct the channel deep enough to drain the
Meadow Creek Pond, lower the water table in the BT/NO disposal area, and reduce flow exiting the
Keyway. However, due to adverse conditions encountered during construction and financial limitations
placed on SMI by the depressed gold market, the new diversion channel was not completed, nor was the
Keyway treatment system constructed. USEPA terminated the AOC with SMI in December 1997. A new
diversion channel was completed by Mobil in 1998 under a new AOC (described at the end of this section).

Hecla finished mining ore from the Homestake Pit in 1991. The permanent heap was finished with a
height of about 110 feet and covered about 12 acres. The heap also included about 200,000 tons of oxide
ore stockpiled from the Bradley operations. Hecla began neutralization of the heap in 1992 using a bio-
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neutralization process. The heap leach operation is now undergoing reclamation activities in order to
complete closure of the area. The major activities completed by Hecla during their operations included:

®  Reclamation of the historic Bradley milling facilities and smelter site;

® Reclamation of the original Bradley tailing pond located adjacent to the smelter;

e Reclamation of much of the Yellow Pine Mine’s West Quarry located downstream of the Glory
Hole; '

¢ Partial reclamation of the Northwest Bradley waste rock dump sites near Sugar Creek;

e Reclamation of the Homestake Pit area; and

e Stabilization and resloping along the EFSFSR near Hecla’s fuel storage facilities.

In May 1998, a new AOC was signed between Mobil Oil Corporation, USEPA, and the Forest Service to
stabilize and reclaim the BT/NO disposal area and minimize surface water contamination of Meadow
Creek. The Bradley Tailing Diversion and Reclamation Project, implemented by Mobil in 1998, included
constructing a new 4,575-foot-long Meadow Creek on the south side of the BT/NO disposal area; building
a new drainage channel on the north side; lining the old Meadow Creek diversion channel to reduce
seepage; closing the pond, covering about 5 acres of exposed tailing at the upper end of the BT/NO
disposal area, and restoring the flow of Meadow Creek through the wetland above the dispbsal area;
regrading and revegetating the 100-acre BT/NO disposal area; and revegetating the banks of the diversion
channel and installing voluntary stream restoration features such as channel pools and large boulders. The
construction work was completed in 1998, and revegetation continued in 1999. The reclamation project
will reduce infiltration of water into the BT/NO disposal area, reduce migration of particulates from the
tailing, and has already improved water quality in Meadow Creek. Long-term water quality monitoring is

continuing.

By the end of 1999, most of the SMI facilities and haul roads had been reclaimed under a reclamation plan
approved by IDEQ, Idaho Department of Lands, and the Forest Service and implemented by the
Department of Lands. Reclaimed areas included the leach pads and ponds, SMI office area, crusher site,
pilot plant, former camps, and about 90 percent of the haul roads and exploration roads. A few remaining

areas are expected to be closed and reclaimed in 2000.
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4. SUMMARY OF SITE CHARACTERIZATION PROGRAM AND FINDINGS

This section summarizes the results of the 1997 and 1999 Site Characterization field investigations and
characterization of aquatic terrestrial, and riparian habitats. More detail regarding the sampling, analysis,
and results is available in the SCR (Stibnite Group, 2000).

For the Site Characterization investigation, the Site was divided into three areas based on geography and
operational history. Area 1 is the Meadow Creek Valley beginning about one-half mile upstream of the
new Meadow Creek Diversion Channel and extending down to the confluence with the EFSFSR. Area 2 is
the EFSFSR from the eastern Site boundary to the confluence with Midnight Creek. Area 3, referred to as
the Glory Hole, includes the EFSFSR from Midnight Creek to the northern site boundary as well as the

lower reaches of Sugar Creek.

Potential sources of chemical or physical stressors in each investigation area are listed below.

Area 1: Meadow Creek Valley

¢ Historic Meadow Creek Mine

¢ Historic Meadow Creek Mine processing facilities (now dismantled and removed or buried)
* Historic Bradley tailing impoundments and deposits in Meadow Creek Valley

* Meadow Creek Mine hillside behind the historic Bradley facilities

e Neutralized ore at neutralized ore disposal area

e  Waste rock in valley floor

e SMI leach pads and cyanide plant

e  Hecla heap leach operations

¢  Smelter stack ruins above the historic Bradley facilities

Area 2: EFSFSR

e Historic Bradley tailing

e Primary and Secondary Camps (now dismantled and regraded)
¢  Garnet Creek Pit

¢ DMEA dump

Area 3: Glory HoleA

e Historic Yellow Pine Mine (Glory Hole)

* Historic Bradley waste rock dumps on the EFSFSR above and below the Glory Hole and on Sugar
Creek

e West End, Homestake, and Midnight Pits

e  Historic BTO on Sugar Creek
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Primary chemical stressors of concern are metals (especially antimony and arsenic) and weak acid dissociable
(WAD) cyanide. Chloride and nitrates/nitriteshave also been associated with mineral processing and mining
activities. Physical stressors of concern are sediment release to surface water, including the potential for
erosion of mine waste material along stream banks and resuspension of Glory Hole sediments, and loss or

severe impairment of aquatic or terrestrial habitat

Environmental samples were collected and analyzed in accordance with procedures outlined in the Site
Characterization Field Sampling Plan (FSP) and Quality Assurance Project Plan (QAPP), which are part of
the 1997 Work Plan (Stibnite Group, 1997a), and corresponding addenda in the 1999 Work Plan
Addendum (Stibnite Group, 1999). Chemical analytical data collected under the VCO underwent data
quality review using guidance from the USEPA Contract Laboratory Program (CLP) Functional
Guidelines. In addition, usability of historic data and compliance monitoring data in site characterization
was confirmed based on split sample evaluation and review of laboratory certification and quality

assurance prograimns.

4.1  SURFACE WATER SAMPLING

Three rounds of surface water sampling were performed in 1997 and four rounds were performed in 1999
for the Site Characterization. In 1997, 29 stations were sampled on June 28-July 8, August 21, and
October 28-31. Two storm events were also sampled in 1997, one by the Forest Service and one by the
Stibnite Group. In 1999, 24 stream stations were sampled on June 10-12, June 22-25, July 16-18, and
September 15-25. Water in the Glory Hole also was sampled in July and September 1999 at three
locations and 2 to 3 depths at each location. Flow measurements in 1999 from the stream sampling

locations were used to calculate metals loadings to support source identification.

Many of the surface water sampling stations also were sampled under other monitoring programs
conducted by SMI, Hecla, Mobil, and IDEQ. Tables showing all of the surface water data for the Site from
1996, 1997, and 1999 are included in Appendix B of the Draft SCR (Stibnite Group, 2000).

Surface water quality was evaluated by comparing chemical analytical results from the 1999 sampling with
Idaho and USEPA water quality criteria, adjusted, if necessary, for an estimated average site-specific hardness
of 36 milligrams per liter (mg/L). Results for antimony were compared with proposed USEPA water quality
criteria. The USEPA has not promulgated water quality criteria for antimony. Criteria for most metals are
based on dissolved concentrations, with the exception of aluminum, antimony, iron, mercury, and selenjum.

The water quality criteria used are listed in Table 7-7.

The evaluation of surface water quality focused primarily on antimony, arsenic, mercury, and WAD
cyanide because these constituents were most indicative of constituents attributable to historic or recent
mining activities. Other trace metals were either detected much less frequently or not at all, or occurred at
comparable levels at reference stations. Aluminum, for example, was frequently detected at all stations,
‘including reference locations, at levels above the chronic USEPA freshwater quality criterion of 87 ug/L.
Elevated levels of antimony and arsenic occurred in Meadow Creek and the EFSFSR prior to recent mining
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activities, as indicated in the Environmental Background Report and Final EIS (JMM, 1979; 1981) and in
surface water data for the period 1973 to 1981.

In 1997, individual sample resuits at all main stream stations on Meadow Creek and the EFSFSR ranged
from 4 to 135 pg/L for total antimony and 7.3 to 101 pg/L for dissolved arsenic. The arsenic
concentrations were all below the USEPA chronic water quality criterion for the protection of freshwater
aquatic life of 150 pg/L dissolved arsenic. The 1997 mean concentrations ranged from 28 to 74 pg/L for
total antimony and from 43 to 99 ng/L for total arsenic.

In 1999, following implementation of the Bradley Tailing Diversion and Reclamation Project,
concentrations of antimony and arsenic at each Meadow Creek and EFSFSR station were one-third to two-
thirds lower than 1997 levels. Mean concentrations ranged from 7 to 26 pg/L for total antimony and from
32 to 60 pg/L for total arsenic. The greatest improvement was seen at Stations 322, 319, and 313 on
Meadow Creek and the EFSFSR below Meadow Creek. For example, at Station 322 below the Meadow
Creek Diversion Channel and the BT/NO disposal area, total antimony and dissolved arsenic decreased by
85 percent and 50 percent, respectively, between 1997 and 1999. All sample results for dissolved arsenic
(<7 to 96 pg/L) were below the USEPA chronic criterion of 150 pg/L dissolved arsenic. Additionally, all
but two results for total antimony, which ranged from <5.3 to 35 pg/L, were below the USEPA proposed
chronic freshwater quality criterion of 30 pg/L.

Surface water concentrations of antimony and arsenic were highest at Meadow Creek Stations MC-2B and
319 (below the historic Bradley features and tailing deposits in lower Meadow Creek Valley), in the
EFSFSR at Station 308 below the Glory Hole and Northwest Bradley waste rock dump, and in Midnight
Creek Station 321.

Antimony and dissolved arsenic concentrations were somewhat higher in sample UW-1 from the Upgradient
Wetland above the BT/NO disposal area, at Station KW-1 below the Keyway, and (for. antimony) at Station
BTO (Bailey Tunnel Outlet on Sugar Creek). However, flows at these locations were very low, and the small
loading from these sources does not result in significant effects on stream water quality. For example, the
discharge from the Upgradient Wetland (Station MC-1A) is comparable in quality to that at the Meadow

Creek reference Station 320.

Trace levels of WAD cyanide were reported in a few Meadow Creek and EFSFSR samples in 1997 (in 4 of
53 samples). In 1999, reported results were estimated values less than 3 pg/L or were non-detectable. The

chronic water quality criterion for WAD cyanide is 5.2 ug/L.

Individual results for mercury (total) were greater than the Idaho water quality criterion (0.012 pg/L) in
Meadow Creek, in the EFSFSR, and in Sugar Creek in 1996 and 1997. Concentrations of mercury were
consistently elevated in Sugar Creek due to sources upstream of the Site. Of the 35 samples analyzed for
total mercury in 1999, only three samples had detected concentrations of mercury. Dissolved mercury was
not detected above its USEPA recommended chronic criterion of 0.77 ug/L in any sample.
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Overall, surface water quality in the Meadow Creek and EFSFSR improved substantially between 1997
and 1999, following implementation of the Bradley Tailing Diversion and Reclamation Project. For

example,

e At Meadow Creek Station 322 below the new Diversion Channel and Keyway Wetland, total
antimony concentrations were reduced by 85 percent and arsenic by 50 percent in 1999 compared
to 1997.

e At all stations in main streams of Meadow Creek and the EFSFSR, average concentrations of total
antimony and arsenic were one-third to two-thirds lower than in 1997.

¢ Individual results for arsenic in 1999 were below Idaho and USEPA chronic water quality criteria
for protection of freshwater aquatic. All but a few results for total antimony (maximum = 35
ng/L) were below the USEPA proposed criterion of 30 pug/L. When detected (infrequently),
mercury concentrations exceeded the Idaho numeric criterion of 0.012 pg/L total mercury but
were lower than the USEPA criterion of 0.77 pg/L dissolved mercury.

In the Glory Hole, water samples were collected from two or three depths at three locations in the Glory
Hole in July, August, and September, 1999. All metals results were lower than applicable water quality
criteria for protection of freshwater aquatic life. However, five samples collected in September had
antimony concentrations between 31 and 33 ug/L, slightly greater than the proposed USEPA: chronic
criterion of 30 ug/L.

Loadings were calculated for total antimony, dissolved arsenic, and sulfate based on 1999 surface water
quality data and flow measurements. The principal increases in loading were seen in lower Meadow
Creek, the Glbry Hole, and the EFSFSR between Stations 308 and 314 (especially sulfate). Evaluation of
all environmental data suggests that the chief sources of loading are Bradley tailing deposits throughout
lower Meadow Creek Valley, natural mineralization at and near the Glory Hole, and a variety of sources
including the Bradley waste rock dumps, Hennessey Creek, and Sugar Creek below Station 308.

4.2  GROUNDWATER SAMPLING

The groundwater investigation for the Site Characterization focused on Meadow Creek Valley because this
is the area where the mill and smelter operations and recent heap leach operations are most likely to have
impacted the groundwater quality. In Area 1, 27 monitoring wells were sampled for the 1997 investigation
(3 rounds) and most were resampled in 1999 (2 rounds). Of these, 10 wells are located in the BT/NO
disposal area and 17 are in the area of the Hecla and former SMI processing facilities. Limited
groundwater characterization was also performed in other portions of the Stibnite Site: in Area 2, eight
wells along the EFSFSR were sampled in 1997, including wells in the former Primary and Secondary
Camps; and in Area 3, three wells were sampled in 1997, one in the West End Creek drainage and two in
the Midnight Creek drainage.

Analytical data from the VCO site characterization, compliance monitoring performed by Hecla, SMI, and
IDEQ, as well as previous monitoring results (primarily from the period 1994 to 1996) are included in
Appendix B of the SCR (Stibnite Group, 2000). Monitoring well locations are shown on Plate 1.
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Arsenic and antimony were the chief constituents that were associated with groundwater that is impacted
by historic Bradley tailing in the Meadow Creek area. Bradley tailing material is present in the BT/NO
dispoéal area and throughout the lower portion of Meadow Creek Valley, where it has been covered with
several feet of waste rock, alluvial fill, and neutralized ore material. The static water levels that were
measured in 1997 and 1999 indicated that the groundwater table rose high en'ough to contact the bottom of
the historic tailing throughout most of the Meadow Creek Valley.

Dissolved arsenic levels over 12,000 pg/L and dissolved antimony over 1,000 pg/L were associated with
wells screened totally or partially in tailing or just beneath tailing. Concentration ranges for dissolved

antimony and arsenic for different portions of the Site are listed below.

e BT/NO disposal area: dissolved antimony (2 to 1,160 pg/L), dissolved arsenic (3 to 12,700 pg/L);

* Lower Meadow Creek Valley: dissolved antimony (3 to 3,070 ng/L), dissolved arsenic (7 to
13,800 pg/L);

e EFSFSR (Area 2): dissolved antimony (2 to 138 pg/L), dissolved arsenic (4 to 266 ug/L);

e West End and Midnight Creek watersheds (Area 3): dissolved antjmony (10 to 39 pg/L),
dissolved arsenic (76 to 154 pg/L).

High levels of dissolved arsenic (up to about 1,000 pg/L) were found in groundwater near the highly
mineralized Meadow Creek Fault Zone, as evidenced by samples from upgradient well UG-2 (above the
SMI leach pads) and spring SPMC-5, which emerges at the surface expression of the Meadow Creek Fault

Zone near the Meadow Creek Mine adits.

Mercury was rarely detected in filtered groundwater samples, but mercury was detected in unfiltered
samples. Total mercury concentrations ranged from 0.2 to 76.5 pg/L in wells in Area 1 (Meadow Creek
Valley, including the BT/NO disposal area), 0.2 to 8.2 ug/L in wells in Area 2 (along the EFSFSR), and 0.2
to 11.4 pug/L in wells in the West End Creek and Midnight Creek drainages in Area 3.

Groundwater quality in most of the EFSFSR below Meadow Creek and in the West End Creek and
Midnight Creek drainages appears consistent with natural mineralization, based on comparison to local pre-
mining constituent levels in surface water in West End Creek, and to levels in an upgradient reference well
in the Midnight Creek drainage. One possible exception is well LA-2, near the EFSFSR and the Thunder
Mountain Road, where concentrations of dissolved arsenic levels (200 pg/L) were somewhat elevated
above reference levels, possibly due to impacts from tailing that was deposited in this area during the

Bradley operations.

In conclusion, the greatest impacts to groundwater quality are seen in areas in Meadow Creek Valley where
the Bradley tailing is saturated or intermittently in contact with the water table. Groundwater quality in this
area appears to affect surface water quality in lower Meadow Creek, ‘as indicated by increased
concentrations and loading of arsenic and antimony among surface water stations MC-2A, MC-2B and
319.
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4.3  SEEPS AND SPRINGS SAMPLING

In 1997, 16 seeps were sampled, most of them located on the hillside above Meadow Creek, in lower
Meadow Creek Valley, and near the Glory Hole. In 1999, 11 seeps near the Glory Hole and Bradley waste
rock dumps and seep SPMC-8 in lower Meadow Creek Valley were sampled. Locations of seeps and

springs are shown on Plate 1.

Anﬁmony and arsenic concentrations are highest in seeps and springs in contact with Bradley tailing in
Meadow Creek Valley, but relatively high naturally occurring levels can also be seen in water in highly
mineralized zones such as the Meadow Creek Fault Zone. For example, three seeps that emerge from areas
with Bradley tailing deposits had maximum concentrations of dissolved antimony and arsenic of over
2,000 pg/L, and spring SPMC-5 at the Meadow Creek Fault Zone had the highest concentrations of
dissolved arsenic (443 t0 2,600 pg/L) of the springs not influenced by Bradley tailing.

Trace metals other than antimony and arsenic (i.e., cadmium, chromium, copper, lead, mercury, nickel,
selenium, silver, and zinc) were detected sporadically or not at all in filtered samples; these metals are not

considered indicative of mining-related impacts to shallow groundwater or seeps.

Seeps and springs in Bradley tailing-impacted areas of the Meadow Creek Valley may transport dissolved
or suspended constituents to surface water in Meadow Creek. However, flow rates are low in comparison
to stream volume, and many springs are intermittent. Therefore, in themselves the seeps and springs are

not likely to be a significant source of constituent loading to Meadow Creek.

Water quality was similar in many springs near the Meadow Creek Fault Zone and at the Glory Hole,
Homestake Pit, and Garnet Creek. Water in these springs does not flow through mine waste material but
rather through native ore bodies. Water quality in these springs was therefore concluded to be
characteristic of mineralized zones. For example, concentrations of dissolved antimony (7 to 261 pg/L),
arsenic (9 to 278 ug/L), and other trace metals are fairly similar in springs SPMC-4, SPMC-7, and SPMC-
10 in the Meadow Creek Valley, SPEF-3 and SPGC-1 in the middle portion of the EFSFSR, and SPGH-1
through SPGH-9 at the Glory Hole.

Only two seeps were identified that flow through mine waste rock: SPNW-1 and SPNW-2 at the base of
northwest Bradley waste rock dump above the EFSFSR, about 150 feet downstream from the bridge at the
main-access road. Samples from these seep areas had somewhat higher levels of dissolved antimony (202
to 257 pg/L) and arsenic (231 to 647 pg/L) than seeps SPGH-1 through SPGH-9 at the Glory Hole.

Sulfate levels were variable, ranging from 4 to 136 mg/L in the 1999 samples. The pH levels in all seeps
ranged from 6.3 to 8.1, with most occurring between 7 and 8. Therefore, acid leachate is not characteristic

of seeps in the Stibnite mining area.
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44  SURFACE SOIL SAMPLING

The surface soil sampling program focused on the following areas of potential concern:

e  Meadow Creek Mine hillside behind the former Bradley smelter;

e  Smelter stack ruins on the Meadow Creek Mine hillside;

e  Wetlands in upper and lower Meadow Creek Valley;

e Meadow Creek Valley soils, which may contain Bradley tailing, neutralized ore, and waste rock;
e  BT/NO disposal area;

e Former Primary and Secondary Camps;

e DMEA dump; and

* Historic Bradley waste rock dumps along the EFSFSR above and below the Glory Hole and above

Sugar Creek.

During the 1997 Site Characterization, 52 site samples were collected from six areas affected by mining
activities and 21 reference samples were collected from mineralized and non-mineralized zones in
upgradient areas away from the direct influence of mining activities. In 1999, 46 samples were collected at
the Bradley waste rock dumps and in wetlands. At each sample location, the surface cover, terrain,
physical features, soil type, and characteristics were recorded in field notes. The soil sample locations are

shown on Plate 1 and Figure 1-3.

The areas targeted for soil sampling were characterized by higher concentrations of arsenic, antimony, and
mercury than occurred in reference samples from non-mining areas. For example, mean arsenic
concentrations ranged from about 1200 mg/kg to 4300 mg/kg in the Bradley waste rock dumps, Bradley
tailing, neutralized ore, and soil near the smelter stack ruins. Mean arsenic levels were lower (273 to 717
mg/kg) in Meadow Creek Valley, Meadow Creek Mine hillside, and Meadow Creek wetlands, where

surficial materials include both mineralized and non-mineralized materials.

Mean antimony levels were highest (790 to 1400 mg/kg) in Bradley tailing samples from the BT/NO
disposal area and lower Meadow Creek Valley. Mean antimony levels were much lower (54 to 124 mg/kg)
in neutralized ore, the former camps, and soil at the smelter stack ruins. Mean antimony levels were
variable in the Bradley waste rock dumps, ranging between 1 and 329 mg/kg, depending on the dump area

sampled.

Mean mercury levels were between 0.2 and 2 mg/kg in all areas sampled, except the DMEA dump (mean

mercury = 6 mg/kg) and soil at the smelter stack ruins (mean mercury = 126 mg/kg).

Analytes other than antimony, arsenic, and mercury generally occurred in concentrations comparable to
concentrations in reference samples. The few exceptions include relatively higher concentrations of
chloride, chromium, copper, lead, and nickel in tailing samples at the BT/NO disposal area and some

affected samples in lower Meadow Creek Valley.

Most soils (except for the historic Bradley waste rock dump samples) were alkaline compared to the
reference value of 100 mg/kg CaCO;. The pH levels were slightly alkaline (8 to 9) for some samples from
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the neutralized ore in the BT/NO disposal area. The pH levels were relatively low (4 to 5) in the Bradley

waste rock dump samples. The pH in samples from other areas was generally near 7.

The Meadow Creek Mine hillside behind the former Bradley smelter site was sampled to evaluate possible
impacts from deposition of past smelter emissions. The Meadow Creek Fault Zone passes through the
Meadow Creek Mine hillside and parts of the hillside are disturbed by past exploration and mining
activities. Average concentrations of antimony (7.5 mg/kg) and arsenic (386 mg/kg) from sample locations
on the Meadow Creek Mine hillside are comparable to the concentrations in samples from the mineralized
reference stations in upper Midnight Creek in Area 3 (average antimony = 6.5 mg/kg; average arsenic =
200 mg/kg). The distribution of metal concentrations across the hillside does not exhibit a gradient such as
might be anticipated if former smelter emissions were a source of significant impact to the hillside, but

rather appears to be a function of proximity to the Meadow Creek Mine and fault zone.

Wetland soil sample locations were well-vegetated with expected species, even where tailing was present,
with the exception of one location in remnant tailing above the BT/NO disposal area where vegetation has
not yet re-established itself after the 1998 improvements to the drainage through the wetland.

All the Bradley waste rock dumps appear to be comprised of similar material and no significant differences

in chemical composition were noted (although antimony levels were variable). Samples from gullies, and
the field mapping of soil types and erosional features, did not suggest that different types of materials
would be subject to future erosion. The dumps are typically barren or sparsely vegetated, with a high
fraction of cobble and boulders. The pH at the dumps was relatively low (between 4 and 5) compared to
most other areas at the site (pH typically between 5.8 and 9).

Special areas targeted in the 1999 investigation were the DMEA dump and Smelter Stack remains, including
ash. The DMEA dump samples contained the highest levels of arsenic (up to 9460 mg/kg) and ash-impacted
soil near the concrete base of the smelter stack contained the highest levels of mercury (up to 471 mg/kg) and
among the highest arsenic levels (up to 3750 mg/kg) observed in soil sampling at the Stibnite Site.

In summary, nearly all areas sampled in the soil investigation had average concentrations of antimony,
arsenic, and mercury in excess of levels in non-mining areas. This is not unexpected because areas were
targeted for sampling that were known or suspected of containing Bradley tailing, waste rock, neutralized
ore, or native ore. These materials derive from highly mineralized native rock in the Stibnite mining area.

4.5  SEDIMENT AND BENTHIC MACROINVERTEBRATE SAMPLES

The Forest Service and IDEQ sampled sediment and benthic macroinvertebrates (for community and tissue
analysis) at 8 to 10 stations in 1996 and 1997. Benthic macroinvertebrates were collected by IDEQ and the
Forest Service from 12 stations in 1999. Results from all stations indiéate moderate to high biotic
complexity/habitat integrity. In addition, benthic samples were collected from four locations (three
replicates at each location) in the Glory Hole in 1999. Benthic macroinvertebrate densities in the Glory
Hole samples were high, and the number of taxa were typical for the soft sediment habitat. Further
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descriptions of sediment and benthic macroinvertebrate sampling results are provided in Section 7.3;
details are provided in Section 8.5 of Stibnite Group (2000).

4.6  FISH TISSUE SAMPLES AND BULL TROUT SURVEY IN GLORY HOLE

The Forest Service, with assistance from the Stibnite Group, collected fish for chemical analysis at five
stations in 1997. Results of the whole body analysis are compared with toxicity screening benchmarks

compiled by Jarvinen and Ankley (1999) in Section 7.7.

In 1999, a total of 229 bull trout were collected from the EFSFSR drainage in a population study sponsored
by The Payette National Forest, Idaho Department of Fish and Game, and the University of Idaho. Over
half (125) were caught in the Glory Hole. Steelhead/rainbow trout, cutthroat, and mountain whitefish aiso
were noted in the Glory Hole.

4.7  AQUATIC HABITAT CHARACTERIZATION

Physical habitat in streams was characterized at 10 aquatic stations in 1997 and at two additional stations in
1999 (MC-1C in the Meadow Creek Diversion Channel and EF-7 in the EFSFSR below the Glory Hole).
Qualitative characterizations also were performed for the stream reaches between stations. Detailed
descriptions of aquatic habitat are provided in Section 8.5 of Stibnite Group (2000) and are summarized in

Sections 7.3 and 7.7 and Figure 7-2 of this report.

Physical stream habitat was found to be impaired primarily in lower Meadow Creek Valley (Stations
MC-1C and 322) and the EFSFSR immediately above and below the bridge on the main access road to the
site (including Stations EF-7 and 308). The lower-quality habitat is primarily a function of sparse instream

and riparian cover and erodible streambanks.

In Meadow Creek, unstable banks were found along three sections of the creek. Overall, approximately
700 feet on the south-east bank and 400 feet on the north-west bank were considered unstable, although
most of these unstable reaches were vegetated. Half of the areas are adjacent to tailing deposits. In most of
Lower EFSFSR, the streambanks have limited riparian cover. Steep, erodible banks occur along about 800
feet of the west bank above the bridge at the main access road. In Sugar Creek, the average percent surface
fines at Station 316 was 36 percent, which is in the range of fines that may lead to a loss of viable
spawning habitat; however, suitable gravel spawning areas are present in lower Sugar Creek. Downstream
of Station 316, riparian vegetation provides only limited cover. Upstream of the station, the stream banks

are only moderately stable, due in part to a road cut directly adjacent to the stream.

4.8 GLORY HOLE CHARACTERIZATION

The Glory Hole investigation conducted in 1999 included bathymetry, velocity measurements, and bank
stability mapping, as well as sampling and analysis of surface water, seep water, sediment, and benthic

macroinvertebrate community structure. The objectives of the study were to:
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¢ Describe physical characteristics of the Glory Hole,

s  Evaluate the potential for mobilization of sediments under various flow events, including seasonal
turnover, if present;

» Assess whether erosional features and seeps are significant sources of loading that may result in
impairment of the aquatic system in the Glory Hole; and

e Collect data to evaluate the potential risk to in-situ aquatic life posed by water and sediment in the
Glory Hole and the potential for unacceptable risk to downstream aquatic receptors if

resuspension of Glory Hole sediments may occur.

4.8.1 PHYSICAL DESCRIPTION

Water in the Glory Hole was 44 feet deep at the deepest point (measured on July 13-16, 1999). The
majority of the Glory Hole pool is over 20 feet deep, with a central area over 40 feet in depth occupying
about 0.7 acres. Alluvial fans exist on the eastern and southern margins of the pool, the highwall of the
Yellow Pine Pit is on the west side, and the Glory Hole outlet flows over a rocky shelf that controls water

levels in the lake. Woody debris is a significant component of the bottom sediments.

Current moves clockwise from the inlet toward the west wall of the Glory Hole, with a significant
backcurrent or eddy flow in the eastern half of the pool. Most current is found in the upper 15 feet of water

column, and the average current velocity on the bottom was estimated to be 0.05 feet per second.

4.8.2 SEDIMENT RESUSPENSION POTENTIAL

The potential for resuspension of sediments is described in Section 7.10 and discussed in detail in Section
8.8 of Stibnite Group (2000).

4.8.3 SOURCES OF LOADING TO THE GLORY HOLE

Erosional areas and seeps were evaluated as potential sources of metals loading to the Glory Hole.
Although the Yellow Pine Pit contains areas of evident erosion, it does not have erosional features that are
likely to deliver significant amounts of sedimeht directly to the Glory Hole lake. Steep and erosive areas
mostly occur on the upper slopes of the Yellow Pine Pit. None connect directly to the water surface, but
rather are separated from the aquatic habitat of the Glory Hole by more stable areas such as mine
excavation terraces and alluvial fans. The shoreline of the Glory Hole lake is considered mostly stable,
consisting of rock outcrop, wetlands, mostly stable alluvial fans and mine terraces on bedrock and

moderately stable flat to gentle slopes.

The seeps that emerge from the highwalls above the Glory Hole do not appear to contribute significantly to
exceedances of water criteria in the Glory Hole, because water quality criteria were met for all constituents
in all Glory Hole samples, except for some total antimony results (maximum = 33 pg/L) that slightly
exceeded the proposed USEPA chronic criterion of 30 pg/l. The seep water concentrations were
consistent with the natural mineralization of ores in this reach of the EFSFSR, through which the seeps

flow.
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Additional descriptions of erosional areas and seeps around the Glory Hole are provided in Section 8.8 of
the Draft SCR (Stibnite Group, 2000).

4.9 WILDLIFE AND TERRESTRIAL HABITAT CHARACTERIZATION

Terrestrial studies conducted in 1997 and 1999 included characterization of soils, vegetation (habitat), and
wildlife, and identification of rare or sensitive plant and animal species. The scope of work for the original
site characterization studies of terrestrial and riparian habitats was described in the Stibnite Area Site
Characterization Field Mapping Plan, which was attached as Appendix C to the Work Plan (Stibnite Group,
1997a). The 1997-1998 site characterization studies included mapping and characterization of soils and
vegetation (habitat) based on field studies and aerial photograph interpretation. Characterization of
wildlife and special status species was based on literature review and limited field observations. The study
area for soils and vegetation studies included all areas known or suspected to be affected by mining
activities, plus a 200-foot buffer zone and some adjacent areas such as Blowout Creek, and slightly
exceeded the designated boundaries of the Stibnite Site. The products of the study included maps, data

sheets, descriptions of soil and habitat types, and assessment of ecological conditions.

The scope of work for the 1999 studies was described in the Work Plan Addendum (Stibnite Group, 1999).

Specifically, the scope covered the following:

e Additional or more detailed field mapping and characterization of erosional features, soils,
vegetation, and habitat condition (Glory Hole, Bradley Waste Rock Dumps, wetland upgradient
from Bradley Tailings Impoundment).

® Location and description of any Bradley tailing deposits between the northeast and southeast
dumps.

¢ Habitat condition and description of reclamation on the Bradley tailing impoundment, which has
been recontoured and reclaimed since the original site characterization.

* Mapping of historic facilities and tailing depositional areas in Lower Meadow Creek Valley.

e Description of bank materials and stability in Lower Meadow Creek.
The results of these studies are presented in detail in Section 8.6 of the Draft SCR (Stibnite Group, 2000).

Information on wildlife was assembled from the literature and limited field observations. Over 150
different wildlife species have been identified as potentially occurring in the Stibnite Site (see Table 8.6-9
in the Draft SCR). Of this total, 17 species were observed during various field surveys. Big game,
including elk, mule deer, and moose are commonly observed in the area. Fifteen species of raptors
potentially occur, and seven species of water-dependent birds may be present. Wildlife expected includes

several amphibians, one reptile, numerous migratory birds, predatory mammals, small game, and bats.

No endangered or threatened wildlife species are known or expected to occur. However, suitable habitat
for ten rare or sensitive species occurs within the study area, although none of the species are known to
occur. These species inciude five raptors, two woodpeckers, a bat, wolverine, and wolf.
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A summary of habitats by location is provided in Table 4-1. Details of habitats, soils, and wildlife are
provided in Section 8.6 of the Draft SCR (Stibnite Group, 2000) and are summarized below.

Terrestrial habitat in Meadow Creek Valley has been affected by mining operations, primarily the riparian
habitats located in the valley bottom. About 15 acres of lower Meadow Creek Valley have historic tailing
deposits on the soil surface, but nearly all of this area is good condition wetlands, meadow and forest, with
the exception of about 1.1 acres of unvegetated tailing. About 360 feet (6 percent) of the right bank of
lower Meadow Creek and 230 feet (4 percent) of the left bank are unstable and in tailing, and other
discontinuous portions of streambank with tailing are currently stable but susceptible to erosion. In the
vicinity of the confluence with Blowout Creek, Meadow Creek flows through alluvium deposited by the
Blowout Creek dam failure, and there are some areas of bank instability in'the alluvium. Most other
portions of the valley bottom are permitted reclamation or operational areas. The hillside north of the
Hecla and former SMI leach pads, Meadow Creek Mine area, and smelter stack area on the north side of
the valley also is in poor to fair condition, associated with cuts and fills, steep slopes, erosion, and heavy

big game use.

The DMEA dump, which occupies less than 1 acre, provides poor habitat, largely because it is barren.
Much of the valley slopes is undisturbed, but some areas along this reach of the EFSFSR are in poor to fair
condition due to historic activities such as vegetation clearing for operational areas, cuts and fills, and

erosion and deposition in riparian areas along the EFSFSR.

The Bradley waste rock dumps and Glory Hole occupy about 110 acres. Soils are mainly derived from
mining, including mine excavations, mine waste rock, and reclaimed mine waste rock. Vegetation is
sparse or absent in many areas, but reclaimed portions have varying amounts of vegetation cover. About
23 acres have erosive soils and 38.5 acres have moderately erosive soils. However, as noted previously,
steep erosive slopes that are adjacent to the EFSFSR occur only along 800 feet of the west bank of the
EFSFSR above the bridge at the main access road, along about 100 feet of shoreline on the southeast side
of the Glory Hole, and along about 450 feet on the west bank of the EFSFSR between Midnight Creek and
the Glory Hole. In total, the steep erodible slopes immediately adjacent to the EFSFSR occupy about 15
percent of the shoreline from Midnight Creek to Station 314, including the Glory Hole perimeter.

The riparian habitat along the EFSFSR above and below the Bradley dumps and Glory Hole is in poor to

fair condition because of past scouring and deposition.

4.10 SUMMARY OF SITE CHARACTERIZATION FINDINGS

1. Surface water quality in the Meadow Creek and EFSFSR drainage improved substantially between
1997 and 1999 following implementation of the Bradley Tailing Diversion and Reclamation Project.
This conclusion is based on significantly reduced levels (by 35% to 85%) of antimony and arsenic, the
two constituents most characteristic of the site. Individual results for arsenic in 1999 were below
Idaho and USEPA chronic water quality criteria for the protection of freshwater aquatic life. All but a
few results for total antimony (maximum = 35 pg/l) were below the USEPA proposed chronic

criterion of 30 pg/L.
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2. Meadow Creek Valley:

W

WDENBEIR

The physical aquatic habitat in the Diversion Channel and lower Meadow Creek is reflected in
limited riparian cover and reduced instream cover. Although Bradley tailing deposits occur at or
below the surface in most of lower Meadow Creek Valley, only small portions of the streambank
are comprised of unstable tailing. These patches represent 4 to 6 percent of the length of lower
Meadow Creek (Figure 7-2).

Concentrations and loading of antimony in surface water increase, particularly between Stations
MC-2A and MC-2B. These stations are downgradient of most of the historic Bradley facilities
and are in an area of Bradley tailing deposits that are often in contact with the water table.

Groundwater is the probably source of increased loadings in surface water.

In spite of elevated levels of antimony and arsenic in groundwater, arsenic concentrations in
Meadow Creek surface water were below ambient water quality criteria, and all but two results
for antimony were below the USEPA proposed chronic criterion of 30 ug/L. Occasional
detections of mercury were above the Idaho numeric chronic criterion of 0.012 pg/L total
mercury, but were below the USEPA chronic criterion of 0.77 pg/L dissolved mercury.

Wetlands and other valley bottom plant communities in Meadow Creek Valley are in good
condition, although tailing is present to a greater or lesser degree in all three wetlands
investigated. Wetland vegetation in tailing areas were largely indistinguishable from non-tailing

areas.

Glory Hole:

The Glory Hole aquatic habitat is not significantly impaired, based on environmental sampling

and aquatic and riparian characterization performed in 1999.

The sediments and water quality in the Glory Hole do not pose an unacceptable risk to the
indigenous biota because there is a vigorous benthic community and abundant fish; with minor
exceptions, water quality results were below relevant water quality criteria for the protection of
freshwater aquatic life; and average sediment concentrations of metals other than arsenic meet

most freshwater sediment quality guidelines.

Most of the slopes around the Glory Hole are stable or moderately stable and are not expected to
be significant sources of sediment to the Glory Hole; steep slopes susceptible to erosion occur

‘ along about 425 feet the EFSFSR above the Glory Hole.

Seeps discharging into the Glory Hole flow through native mineralized zones and in themselves

are not a signiﬁdant source of loading to the Glory Hole.
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4. The Glory Hole is primarily a sediment trap. The potential for sediment resuspension in the Glory
Hole is low, as is the potential for adverse effects downstream were resuspension to occur.

a. The estimated bottom velocities under the 2-year and 100-year events are lower than the velocity
required to resuspend unconsolidated fine-grained sediments and the average grain size sediment
in the Glory Hole. The potential for resuspension is considered low to moderate under a 500-

year flow event.

b.  Although seasonal turnover could occur during isothermal conditions (expected to be of short
duration), turnover is not expected to produce the bottom current velocities needed to suspend

sediments.

c.  The potential for significant adverse effects downstream is low because resuspension potential is
low, in-place sediments do not appear to be toxic to the indigenous fauna, and velocities
necessary to resuspend sediment would resuit in long-distance transport and mixing of fine-

grained material prior to settling in a low-velocity environment.

5. Evidence of current impairment of aquatic or riparian habitat by historic mining activities was
observed primarily in Meadow Creek Valley and in a portion of the EFSFSR above and below the
bridge at the main access road. Some of the highest quality aquatic habitat on the Stibnite Site is found
in the EFSFSR downstream of Meadow Creek and upstream of the Glory Hole.

6. EFSFSR below the Glory Hole:

a.  Satisfactory aquatic habitat in terms of the variety of instream habitat and substrate condition is
present in the EFSFSR below the Glory Hole to the main access road. However, the riparian
habitat is poor to fair along much of the reach, due to limited vegetation. Steep, erodible banks
occur along about 800 feet of the west side of the stream above the main access road.

b. Below the main access road bridge, in the stream segment represented by Station 308, the
EFSFSR flows through an open, apparently disturbed area below the Northwest Bradley waste

rock dump. Substrate is primarily cobble and small boulders. Riparian cover is limited.

¢. Metals concentrations in surface water, sediment, and benthic macroinvertebrate tissue were
higher in the EFSFSR below the Glory Hole (Stations EF-7 and 308) than in other portions of the
EFSFSR. However, 1999 levels of arsenic in surface water were below Idaho and USEPA water
quality criteria; a few results for total antimony slightly exceeded the USEPA proposed chronic
criterion of 30 pg/L. Mercury was detected in this reach of the EFSFSR only below the

confluence with Sugar Creek.

7. Mercury levels in surface water and sediment of Sugar Creek and the EFSFSR below Sugar Creek
were substantially higher than elsewhere on site, due to off-site sources of mercury in the Sugar Creek

watershed.
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10.

11.

In groundwater, the highest concentrations of dissolved antimony (about 200 to 2000 pg/l.) and
arsenic (about 500 to 13,800 ug/L) were observed in samples collected within or in proximity to
saturated Bradley tailing. Lower levels elsewhere (e.g., about 20 to 50 ug/L dissolved antimony and
30 to 150 pg/L dissolved arsenic) reflect the natural mineralization of ore bodies in the EFSFSR valley
above and below the Glory Hole. However, concentrations over 1,000 pg/L. dissolved arsenic were
observed in groundwater and seeps near the Meadow Creek Fault Zone on the Meadow Creek Mine
hillside.

Concentrations in seep samples were consistent with the groundwater results, depending on sampling
location. Sulfate concentrations above 100 mg/L were observed in several seeps in mineralized zones
(Glory Hole, Meadow Creek Fault Zone) and near Bradley tailing. The pH levels in all seeps ranged
from 6.3 to 8.1. Therefore, acidic seepage is not characteristic of the Stibnite mining area.

In soil, levels of antimony and arsenic were highest in native ores or material derived from the ores.
Mean arsenic concentrations were about 1,350 mg/kg in samples at the Meadow Creek Fault zone,
1,200 mg/kg in Bradley tailing, 1,400 mg/kg in neutralized ore, and 1,900 mg/kg to 4,300 mg/kg in
Bradley waste rock. Soil sampling at the Meadow Creek Mine Hillside did not yield conclusive
evidence of impacts from historic smelter emissions; rather the variations in metals levels appear to be
associated with the proximity to the Meadow Creek Fault Zone and mine exploration areas.

All the Bradley waste rock dumps appear to be of similar composition (although antimony levels were
variable). Much of the Bradley waste rock dumps and Glory Hole area is sparsely vegetated, and
about 23 acres have steep slopes and evident erosional features. However, only portions of the steep
erodible slopes are directly on the shoreline of the EFSFSR. The poor vegetation is likely due to the
adverse physical characteristics of the substrate and a combination of high metals and low pH. Two
seeps were identified at the Northwest Bradley waste rock dump in June 1999; these seeps had
somewhat higher levels of dissolved antimony and arsenic than most seeps near the Glory Hole, but in
themselves are not considered a significant source of loading to the EFSFSR.

WDENBIEIR\Proj 343_Stibnite_Si _01\12.0_Word_Proc\RE-Final\R14-RE2.doc (8/2/00 11:12 PM)




v 301 199Y4S

0P [-p Ly L VRUL-THE0IG T PIOMTO TINH) TYNSNS OGNS TEPEPZRNS D01V M

wnIpos ‘I9A[IS
‘WInIuRJas ‘[ayoIu

(3991 mopesA Jo

‘9661 ‘LIndlow ‘pes| ‘uon €1 001 91seM oulw AJIsoul yuiou ‘KemA93] Mmo[aq)
pue €661 ‘T661 Ul popaos pue  (sapdures [10s) ‘1oddoo ‘winqwoayd -f1 ‘Z-] ADN  SI BIpaU YImoin) /(eole SBOIY UOHBWIBIOOY
POINOjUODAI DJoMm SBAIE 9SOy ], 880109 ‘otuesie ‘Auownuy  sojdwes 10§ uoneWIR[O91) Pajel JON 9z AMN | K9[[B A 991D MOPRON

48/d
(33ed Jaddn) ‘nas
uoisols ‘ssoudomig *(1red ‘na
‘oses[al  (uonels proyy) Jomol) Justudojarap “NAqas ND UOJSOIF pue ue
euURIUOD £q pajoajye 10N 99 -- -- [10s JooJ/ae} 0 1004 €T AdgA ‘A ‘d suqe( el Inomolg
IOA[IS
‘WN[U?[3s “‘joyoIu
‘fInazout ‘pea| vI-1 dLS
‘8661  (sojdwes [108) ‘1oddos ‘wnwoyo ¢-1 A0S BAIR UOTIBWER[D]
JO Iouiins uj powIe[o9y 06019 ‘otuasie ‘Auowrnuy  sa[dwes [10g WALND/PABION €01 Ad Y-YMIN  eary [esodsiq ON/LE
(z- pue 1-MOIN)
IOAIS ‘WnIUQ[os AS/NA
‘KinoJout ‘peaj Suismouq ‘A1 A9IreA
‘roddoo ‘wintwpes €-1 MDOIN swes 319 Aaeay ‘syusodop -1 IM 991D MOPEAA oMo'
Yool ‘otuesie ‘Auownuy  sojdures [10g Buiie) eoejIng/poon ol EAR ‘WA ‘N ur 3uijie) pajerodop
91BJINS “JOA[IS

‘wniusjes ‘Anosour juswdojaaap
(sojdwes [108) ‘peal ‘daddos  91-4] ADIN [10s ou ‘syueld 10} 3931 MOPBIIA] Jomo']
0LNEE ‘oruesie ‘Auownuy - sojdwes j10§  vIpow yImoid 100471004 'l ALA dq JeoN Burpie], pasodxyg

ssoudso)s

uoIS0I2 ‘s|{1j pue
‘syoequoNms prol  (odwes [10s) JOA[IS ‘AInorowr S-INDIN  sIno Aq S[10s JO [eaowal BalY
PO pue Bale sunu sapnjouj 69 ‘oludsie ‘Auowpuy  ojdwes [I0S 10 UOEIANY/IIE) 0} 100 $'9 asd H/A SUIIA 991D MOPES

'SeaIE 10y}0 pue sfejour  (SUONEIS Plaly)

paIBAS[S JO Seale usomiaq G'9 0] 'S 01-9 awesd 819
uonipuod pue uonisodwoo  (sordwes [10s) JOATIS ‘Koo ‘b-1 INDIN  Aq asn £aeay ‘ssoudos)s Ad-m spedyoea]
Ui 93UI9JJIp OU 10 JNI] €L0179 ‘otuasie ‘Kuownuy  sojduwes [10§ ‘uoIsolg/ire} 03 1004 611 o0 ‘dDD ‘A4 °‘H JO YLION 9pIs|IIH
, 1 Bday uonpednsasuy

sjusWIWo)D Hd pos sjlos ui pejosjjion siossang (saioe) sadAy ,SadA} uoneosoealy
sjelaly palenasalg  sojdwes |eaibojoog pue 9zIS 108 1enqeH
|esisAyd/uonipuoy  -xouddy
saIAnoy buiuiy Aq payoayy Ajlenusiod sienqeq uepediy pue puejdn jo Atewwing
I-v 3lqel
- N



307 ys 20p° | -p.Lp L ANEULE-FUNO0I PIOM 0TI ANSIONS ONIANS ™€ 129001V M
///l\ . //I\ (\

£-1 NVIN (sdure) L1epuooeg

(sordures jros)  Joapss ‘pes) ‘raddod  ‘g-1 LOOH pue Lrewld)

1'8 0109 ‘otuosie ‘Kuowruy  sojdwes 10§ 1e31qRY ON/PaRl JON L o) o) SBaly [eNUapISay
(suoness piaty) YSSAH pue y231)
L0189 JOA[IS ‘WINTUQ[OS MOPBOA JO 20UAN[JUOD
sed oy (sopduwes [10s) ‘Kmorow ‘ped]  GI-LI ADIN AdgA mojog Suyjre,
Ul papassal usaq aaey Key LLOTL ‘olusste ‘Auownuy  sojdutes [log Suismouq swed Sig/poon g€ ‘LN M ‘N Korpeag ou0ISIH
7 ©aay uonesnsoauy
(T- pue 1-m0)
JOA[IS ‘[oo1u
‘KInosowr ‘pes| Surpre)
‘19ddoo ‘winnuolyo €1 MN paung jo 1ed jjews AS/NA
8901L9 ‘oueste ‘Auowmuy - sojdues [108 ‘3uIpooy L661/p0oD [4! MEA ‘A 'd'WH pueiop Juatpei3dn
TM e
"PUB]IOM 9U) JO 98po yuiou  (UoneIs pory)  IeA[Is ‘KInoloul ‘pesy €-1 MM Suipie pornq ‘Suismoiq KemAoy
9y} uo pajeso] st Z-DNJS oL ‘otussie ‘Kuowmuy  sojdwes 10 swes Sig/poon 6T MAA WA mojog pueflop
IOA[IS
‘winiusfes ‘Aamdrow G ‘g-1 LSS SI[Y pue sino ‘yse ‘suqap
86016¢ ‘otueste ‘Auowrnuy  sojdues jlog pue poom IeIS/HE] €0 9]0 nas yorlg Jojomg
(sanianoe
Surugur Juooalr)
S[[1} pue S31BSOJA 90UBQINISI(]
‘seale jeuonesado sino ‘Guires|o uonelafoa q ‘da/d pue uonejafop
01 Jusoelpe fpurejy -- -- - I1sed/Itej 0} 100J 9 do ‘0D ‘na [euoissasong
(suoness pioty)
890129 IA[IS (wnianje
(sordures [10s) ‘Kmosout ‘yoddoo  1-8 ADIN Suismouq dT4d ‘Wa palenuaIaljIpun)
99 ‘oluesie ‘Auownuy  sojdwes jlog  owed §i1q Aavsp/poon 6 MAA ‘A IM N £9]BA Yo31D MOpBII
(panunuo)) | eday uonesnsasug
sjuswwo?) Hd 1o sjiog ui pajosyi0n slossansg (saaoe) SodAL _moﬂ; 1 uoneoso-jealy
s|elo|y pajena)g  sojdweg [eaibojooag pue azig l1os 1eligeH
[esisAydyuonipuoy -xoiddy

saiiAndY bujuiy Aq paroayy Ajjenualod sieliqeH uenediy pue puejdn jo AJewiwing

I-v 9lgel



¥ 30 £ 199y

20D 1-p Ly ALULE-THO0I PO TOTIND YNS\INS TONUANSTEPEPZRINSINAOIGN M

(dwep S[10S JO 9oudsqe
Kepuojp 1e ‘uoisols ‘sadojs daays nda dwe) Aepuopy
uone)s poy) 9 -- -- 1001paq pasodxg/100d gs AMIW A ‘NAS ‘g pue SUIA Suld MOJ[DX
(suoness pjay)
£9016°¢ (sopdwes gg61)
(sordures f1os IOAJIS ‘AInd1aw
6661) 8 01 5°¢ ‘ouasie (sojdures Rl
(St'p o3er0ne L661) ‘whipos  gS ‘g-1 AN‘T uoIs019 pue sadojs
‘sojdwes ‘IOAYIS ‘wNuopes -] 1.9 ‘PI-1 doas uowdojoaap O-dMIN A “¥d (3s ‘MmN
1105 L661) ‘Kmosoui ‘ped]  MN ‘01-1 A9 J10s ou ‘erpaur AIMIN ¥S N ‘AN) sdun(g Y00y
790 6¢ ‘otuasie ‘Kuownuy  sojduies j1og  tmoas juepd 1004/1004 LT MM ‘NAS ‘g sep Lspelg oLOISIH
€ eaay uonesdnsasuyg
‘PIRY quBy
ondas pue ‘14 10uIED) ‘201j0
1AS ‘eory doyg ‘sdwien) (sananoe
A1epuooag pue Krewitig S[I1J pue 20 g 9a Surunw yue0a)
se yons ‘seaJe [euonelodo  (uonels pjoy) sino ‘Juirea]d uoneyagoa ‘AA ‘LD ‘Nd ‘’/a SBOIY [BUOISSOOONS
01 Judoelpe Ajurepy L -~ -- 1sed/i1e} 0) 1004 [43 UMW ‘d1d pue pagImsi(]
‘duing
VANQ Tesu pue ‘due) S[j1} pue (samAnoe
Arewd mo[aq YSISIe Jesu sino ‘Suirea)o uoneogoa aA g‘Nd  Sumuu o110)s1Y) seary
{9317 91ppl] Jeau Ajutey VN - -- 1sed/1ej 03 1004 9¢ ‘alo oo drd paqumsi(] A[[ented
2Injie} uiep S1I0ISIY U0y
‘€ BaIy Ojul Yiiou ‘uonisodap ‘umnoumop JAd9A durep L1ewinig mojog
‘dwe)y Lrewnig woiy Spualxyg VN. -- - ‘BurIoogyirej 03 1004 Ty ‘A Aa duoz uenedny YSASHd
'sanIAndR  (Uonels prey) Suismoiq owes duing yHNQ 2A0qy
Sutuiw ouoysiy woyy odoysdpn 79 -- -- 81q ‘uorsorgyire] 03 1004 L'l 00 H MOPRIJA SPIS[[[IH
ssoudsa)s
IOAIS ‘uoisouto “quawdojoaap
PLOVI'E ‘Kmojous ‘oesly  ¢-] VAN [10$ .1004/1004 Lo dJMIN q dung vAWQ
(panunuo)) 7 vary uonesdnsasuj
sjuswwo) Hd pos sjios ul pa1o9lj0) sl0ssans (sesoe) sadA) ,sadAy uoneoso/ealy
: s|ejo|y pojendjg  ssjdweg |ea1Bojooq pue az1g jos 1eliqey
jesdisAydsuonipuos . “xoiddy
sanAnoy buiuiy Aq paloayy Kjjenuajod sielqeH uepiediy pue puejdn jo Arewwing
I-b alqel
,,/ W N - Y



,//u\ g

winiAn{[e mO[J S1IGIp 33310 MOMO]g 996 WOIJ POULIO) ‘SJIOS Wonoq Aof[eA - AdGA

seaJe pueiom ‘s[ios wionoq As[jeA - gA

(sdoxoyno yoo1 pue sadojs sne)) spue| y001 pue S[qqny - Y
Paisalo] ‘s[ios jeian|joo anzienp) - DO

seale [euonerdQ - O

POUAIR[OAE 001 dseM SUIIA - Y-AMIN

UOpINGIOAO [[1} [B10B]S Y001 a1seMm SUIN — D-YMIN

Y001 a15eM JUIA - YMIN

Burpre) suri - ALIN

SaNIANOE porejaI-Sutull AQ paqInISIP ‘S|IOS [I1) [RIOR[D - QLD
SJ10S [|11 jeIoR]D) - LD

P21s310}-UOu ‘S[I0S [BIAN[[0D J1}IURID) - D0

P21s310] ‘S[I0S [eIAN[]0d d1IURID) - DO

111} puUe UOIIBARIXd JUIIA -

0P [-p LY T YPULE-THV0I T PIOM (T INOTYNS\US oINS gD Wfosdvm

pueqniys (1op[e pue) MOfJIM - IM

pue[poom 11J-se[3no(] - Ad-M

uoneafaa jeuolsseoons puedn (10409 g,67-¢) asseds - NS
uone)adoa jeuoisseoons uenedlr osieds - YAs

seate [euoneladQ - O

mopeaut (Kaj[eA) OISO - I

(sadojs doals 01 ajeIopow) mopeaw apIS[[IE - H

Jueurwop sonids uueweguy to/pue 11y surdpeqng - 15910 S~
weurwop suid sjodagpo - 15910 JT-4

JuRUIWOP 1J-SB[3NO(T - 15010, (]~

(mopeow 19m) puepiem juagiowsy - NH

uonelodoa Jeuolssaoons puerdn - NA

uone)agoa [euolssaoons ueriedry -

(19400 94, 6>) uatreq - g

adAg, 1ios, adfj, 1eNqey,
H/A
‘d1a (samanoe
. S[]1} pue SUOHBABIXD ‘d‘na Suruu Juodar)
's3[id 001 9isEM pUE Iayjo ‘speol uopelojdxyg ‘AS/a SBaIY [BUOISSAIING
snd autu JNS punoze Ajutepy - - - /p003 0} 100 9¢ 4400  da/a pue paqimsi(q
SUOIIBABOXD I1J10 (senianoe
Nd pue s1no peol pjo/poos 20 ‘ado - da/a Suiujur ou0ISIY) SEAY
auid MOJ[oX punole AjuteA -- - - pue Jre] Jo OISO 6C ‘aro ‘d1d paqimsiq AJjensed
sainjiej wep

R i) JL10)S1Y WO} wnlAnge 11d duld MOJ[d X
ltegng jo souonjuos oY) (uoiels pIoL) as1e09 jo uonisodap qgA AS/a Mmopag pue sA0qy
0] Y)iou 7 voly WoJJ Spudlxyg 09 -- - pue Sulnoog/ite} 01 1004 S'6 ‘AdgA  IM A eery uenedry YSASHH
(panunuo))) ¢ vaay uonessaAuy

sjuaULIID Hd j108 sjlos ui pajoajion s10Ssal)g (sa1oe) SodAL ,SadAL uopeso-/easy

sjelo|y paleas|g  sajdweg |esifojoa3 pue azIg jios 1elqeH
[eaisAyd/uontpuos  -xoiddy

samAnay buiuy Aq payoayy Ajenualod sienqey uepediy pue puejdn jo Atewwng

I-v siqelL



Stibnite Area Risk Evaluation Report

Document Version: 2 August 2, 2000 Page No. 5-1

S. DATA USED IN RISK EVALUATIONS

The following describes the data for exposure media that are used in the Stibnite Site ecological and human

health risk evaluations (Sections 7, 8, and 9).

5.1 SOURCES AND TYPES OF DATA

Table 5-1 summarizes the sources of data used in the risk evaluations. The chemical data include 1999 site
characterization data for surface water and sediment samples; 1997 and 1999 site characterization data for
groundwater, seeps and springs, and soil; and Forest Service data for sediment, benthic macroinvertebrates,
and fish. Aquatic habitat and terrestrial and riparian habitat characterization data also are used in
developing the ecological risk assessments. Chemical data summary tables are provided in subsequent
sections or relevant appendixes of this report to support the Aquatic Risk Evaluation (Section 7), Terrestrial
and Riparian Risk Evaluation (Section 8), and Human Health Risk Evaluation (Section 9).

5.2 CHEMICAL DATA EVALUATION AND USABILITY

Table 5-2 lists the inorganic constituents and other parameters that were analyzed in soil, Glory Hole
sediment, and water samples collected during the 1997 and 1999 Site Characterization. These were
identified in the Work Plan (Stibnite Group, 1997a) and Work Plan Addendum (Stibnite Group, 1999) as
being potentially associated with ores, waste rock, tailing, or mineral processing at the Site. The analyte
lists for soil and water included metals (aluminum, antimony, arsenic, cadmium, chromium, copper, iron,
lead, magnesium, manganese, mercury, nickel, selenium, silver, and zinc); inorganics associated with
mineral processing reagents (sodium, cyanide, and chloride); selected major ions and nutrients; total and

dissolved solids in water; pH; and field parameters.

Environmental samples collected for the 1997 and 1999 Site Characterization were collected and analyzed
in accordance with procedures outlined in the Site Characterization FSP and QAPP, which are part of the
Work Plan and Work Plan Addendum (Stibnite Group, 1997a; 1999). Chemical analytical data collected
under the VCO underwent data quality review using guidance from the USEPA CLP Functional

Guidelines.

Field sampling protocols, analytical methods, data validation, and the data usability review were presented
in the Draft SCR, Section 7 (Data Validation and Usability), and data validation reports were included as
Appendix C of the Draft SCR (Stibnite Group, 2000). A brief summary of data quality and usability is

presented here.

Data validation - During validation of the 1997 and 1999 Site Characterization data, only seven results
were qualified as unusable, namely, the total selenium results for seven September 1999 groundwater
samples. All other analytiéal data were found to be fully usable for the purposes of site characterization
and risk evaluation, although some results were qualified as nondetect or estimated, which did not affect
data usability.

WDENBEIR\Proji 43_Stibnite_Sif _01112.0_Word_Proc\RE-Final\R14-RE2.doc (8/2/00 11:12 PM)



Stibnite Area Risk Evaluation Report

Document Version: 2 August 3, 2000 Page No. 5-2

Precision, accuracy, completeness, and representativeness - These indicators of data quality were
evaluated for the 1997 and 1999 Site Characterization data and were found to be acceptable, following
criteria contained in the project QAPP.

Detection limits - The reporting limits for the 1997 Site Characterization data met the requirements
specified in the QAPP. However, reporting limits for some samples were elevated, due either to sample
dilution to reduce matrix interference or to substitution of the blank concentration as the reporting limit for
results qualified as nondetect based on blank contamination. Detection limits for trace metals in surface
water and groundwater were also compared to water quality criteria (Draft SCR, Section 7.4.3). Only
mercury had detection limits (0.1 pg/L to 0.5 ug/L in 1997 and 1999 groundwater samples, and typically
0.042 pg/L in the 1999 surface water samples) that were above the Idaho chronic water quality criterion
(0.012 pg/L)). The lower detection limits obtained in the 1999 surface water samples are considered

adequate for characterizing mercury impacts to surface water quality.

Compliance monitoring data usability - Usability of non-VCO chemical analytical data was evaluated
through a process of corroboration and evaluation of quality assurance measures and indicators. This
process considered split sample results analyzed in different laboratories, laboratory certification, analytical
methods, and quality assurance/quality control (QA/QC) programs; and detection limits for water samples
compared to water quality standards. The usability review (Draft SCR, Section 7.4) concluded that the
a_nélytical data provided by various laboratories who performed analyses are of adequate quality to be used

in site characterization and risk evaluation.

5.3 DATA AGGREGATION FOR RISK ASSESSMENT

Chemical analytical data were aggregated for the aquatic, terrestrial, and human health risk assessments
consistent with the exposure areas outlined below. In contrast to the exposure areas described below, the
Stibnite Site was divided into three investigation areas for the purpose of reported results of site
characterization in the Draft SCR (Stibnite Group, 2000). Table 5-3 summarizes each exposure area and

the samples used in risk assessment.

5.3.1 EXPOSURE AREAS - HUMAN HEALTH AND TERRESTRIAL RISK ASSESSMENTS

The terrestrial and human health risk assessments evaluate the following exposure areas:

Meadow Creek Valley

e  Bradley Tailing Impoundment and Neutralized Ore Disposal Area

e Meadow Creek Mine Hillside

e Lower Meadow Creek Valley @ S
¢ Meadow Creek Upgradient Wetland (excluding location UW-1)

e Keyway Wetland

e  Meadow Creek Forested Wetland
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EFSEFSR

e EFSFSR, Southeast Bradley Waste Rock Dump, and Midnight Creek
*  Glory Hole, EFSFSR, Northwest Bradley Waste Rock Dump, and Hennessey Creek
e Northeast Bradley Waste Rock Dump and Sugar Creek

Miscellaneous Small Areas of Concern

e  Location UW-1, Upgradient Wetland
e  Smelter Stack (soil, ash, wood)

e DMEA Dump

e Location BD-6, Northwest Dump

s BTO

5.3.2 EXPOSURE AREAS AND AQUATIC STATIONS — AQUATIC RISK ASSESSMENT

The aquatic risk assessment evaluates both exposure areas and individual aquatic stations. Water quality
data from 1999 are aggregated into four aquatic exposure areas:

e Meadow Creek (including Blowout Creek)

e Upper EFSFSR (including Midnight Creek)

e Lower EFSFSR (including the Glory Hole and Hennessey Creek)
e  Sugar Creek

In addition, the physical habitat (1997 and 1999) and fish tissue residue levels of metals (1997) are
evaluated for each exposure area.

Water quality data (1999) and sediment quality data (1996, 1997, and 1999) are compiled for ten on-site
aquatic stations (from upstream Meadow Creek to downstream EFSFSR):

e MC-1C

e 322

e 319

e 365

e 310

e  QGlory Hole
e EF-7

e 308

e 316

e 314

In addition, the physical habitat (1997 and 1999), benthic community (1999), and benthic invertebrate and
fish tissue residue levels (1997) of metals are evaluated for each station.
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53.3 GROUNDWATER

Groundwater data collected in 1997 and 1999 from monitoring wells in Meadow Creek Valley and
elsewhere are evaluated in the human health risk evaluation to indicate suitability of groundwater as an
untreated source of drinking water. The data are presented in detail in the Draft SCR; results are presented

as ranges for selected well groups in the health risk assessment.

5.3.4 SEEPS

Numerous seeps and springs were sampled in the 1997 and 1999 Site Characterization, some of which
appear to exhibit impacts from mining activities and others of which appear to reflect natural
mineralization of ore bodies through which they flow (see Draft SCR, Section 8.3). Seeps that appear to
reflect mining impacts were evaluated quantitatively in the terrestrial risk assessment and qualitatively in
the human health risk assessment. Seeps that appear to represent effects of natural mineralization of the

ore bodies through which they flow were not evaluated in the risk assessment.

Table 5-4 lists all the seeps sampled and observed concentrations of dissolved antimony, arsenic, sulfate,
and pH, and highlights those used in the risk evaluations. Antimony and arsenic are the primary
constituents of potential concern associated with ore bodies and mining impacts at the site, as indicated in
the Draft SCR (Stibnite Group, 2000). Therefore concentrations of these constituents, combined with seep
location in relation to potential sources, provide a useful guide in identifying seeps that may be affected by
mining-related sources for evaluation in the risk assessment. Results from filtered samples were used to
evaluate relative concentrations among seeps, because dissolved-phase metals were considered more
representative of release and transport of metals in infiltrating water. However, results from unfiltered

samples (total metals) were used in the risk assessments.
The following seeps were evaluated in the risk assessment:

e Lower Meadow Creek Valley: SPMC-2, SPMC-8, and SPMC-9 (affected by proximity to
Bradley tailing deposits)

e Glory Hole: SPGH-5 and SPGH-6 (may or may not exhibit historic mining impacts; mining
sources undetermined)

e  Northwest Bradley Waste Rock Dump: SPNW-1 and SPNW-2 (probably affected by waste rock)

Other seeps that were not included in the risk assessment were either

e upgradient of or unaffected by mining activities (SPMC-1, SPMC-3, SPMC-10, SPGH-1,
SPGH-2);

e at the surface expression of the Meadow Creek fault zone (SPMC-5) or in ore bodies near the
Glory Hole (SPGH-3, SPGH-4, SPGH-7, SPGH-8, SPGH-9, SPHP-1); or

e in proximity to both mineralized zones and mined areas and have constituent levels that are
consistent with seeps emerging from ore bodies (SPMC-4, SPMC-7, SPEF-3, SPGC-1).

Detailed descriptions of each seep are presented in Section 8.3 of the Draft SCR.
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5.4 SEDIMENT

Limited sediment sampling has been conducted previously by the Forest Service, IDEQ, and the USFWS.
Several sediment samples were collected in 1993 from locations throughout the Site and results were
presented in the PA/SI prepared by the Forest Service, Payette National Forest (Forest Service, 1993).
Samples collected by the USFWS were limited to the Bradley tailing impoundment area in upper Meadow
Creek and were published in the 1993 USFWS Report (Burch and Mullins, 1993). However, the stream
channel where those samples were collected has been significantly altered since 1993, and these data were
not used in Site Characterization. Sediment samples were also collected from eight of the STORET
locations in 1996 and 1997 by the Forest Service and IDEQ. The sediment samples were collected from
the same locations as the benthic macroinvertebrate samples. Results of these samples were used in the

aquatic habitat evaluation described in Section 8.5.

5.5 So1iL

Numerous samples of the historic Bradley tailing have been collected over the years. Samples have also
been collected from neutralized ore and from surface soil. The results for several of the samples were
provided in the Preliminary Assessment/Site Investigation (PA/SI) (Forest Service, 1993). For the PA/SI,
one surface soil sample was collected from near the top of the old Meadow Creek Diversion Channel that
diverted upper Meadow Creek around the Bradley tailing impoundment. A comparison between the soil
sample and the tailing samples showed that the Bradley tailing had higher concentrations of antimony,
arsenic, cadmium, copper, lead, selenium, and silver, and the soil sample had higher concentrations of
aluminum, chromium, iron, nickel, and zinc. The mercury concentrations were very similar but were
slightly higher in the tailing samples. A comparison between the soil sample and the neutralized ore
showed that the ore contained higher levels of antimony, arsenic, cadmium, chromium, copper, iron,
mercury, nickel, and silver, and the soil sample was higher in lead and zinc. These marked differences in
composition reflect differences in source material (i.e., mineralized and non-mineralized). These data were
not included in the soils evaluation performed for the Site Characterization because they were not needed

to supplement the larger data set collected in the Site Characterization investigation.

5.6 MACROINVERTEBRATES

Benthic macroinvertebrate sampling has been conducted nearly every year since 1978 and continues to be
performed annually by the Forest Service. A benthic invertebrate injuries study (ABA, 1996) was
completed in June 1996 for the Forest Service that evaluated all of the existing data from the Stibnite Site.
The results of the previous sampling have shown that the benthic macroinvertebrate communities have
improved since 1983, when the Meadow Creek Diversion Channel was reconstructed around the Bradley
tailing impoundment. An additional study was performed as part of the Watershed Analysis of the Upper
EFSFSR (KK Consulting, 1997). Results of these previous studies are discussed in Section 8.5, Aquatic

Characterization.
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5.7 FISH

Limited fish tissue analysis has been performed on fish from the area. The results from baseline analyses
to determine pre-existing conditions associated with effects of Bradley mining and milling operations are
presented in the 1981 EIS (JMM, 1981). The Draft Fishery Resources Technical Report (Rich and
Associates, 1997) was prepared for the Payette National Forest to help evaluate the potential impacts
associated with Stibnite Mine Expansion previously proposed by SMI before it ceased operations. The
Watershed Analysis report (KK Consulting, 1997) also contains technical reports related to fishery
resources. Fish sampling and tissue analyses were performed in 1997 by the Forest Service, with
assistance from the Stibnite Group. These 1997 data were used in the Draft SCR (Section 8.5, Aquatic

Characterization).
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Table 5-2

Analytes for 1997 and 1999 Stibnite Site Characterization

Matrices
Surface Glory
Analyses Methods Water and Ground Hole
Seeps water Soil Sediment
Mietals Suite (1,2) 6010/6020/7000 1997, 1999 | 1997, 1999 | 1997, 1999 1999
Total Cyanide (3) 3352 0r3354 1997, 1999 | 1997, 1999 1999
WAD Cyanide (3) ASTM D4374 or 1997, 1999 | 1997, 1999
SM-4500-1

Total Organic Carbon (TOC) 415.1 1997, 1999
Alkalinity 310.1 1997, 1999 1997
Chloride 300.0 1997, 1999 | 1997, 1999
Hardness 130.2 1997, 1999 1997
Nitrate/Nitrite 3532 1997, 1999. | 1997, 1999
Ammonia Nitrogen 350.1 1997
Ortho-Phosphate 300.0 1997
Sulfate 300.0 1997,1999 | 1997, 1999 1997
Total Dissolved Solids (TDS) 160.1 1997, 1999 | 1997, 1999
Total Suspended Solids 160.2 1997, 1999 | 1997, 1999
(TSS)
pH 150.1 1997, 1999 | 1997, 1999 | 1997, 1999
Dissolved Oxygen Field 1997,1999 | 1997, 1999
Specific Conductivity Field 1997, 1999 | 1997, 1999
Temperature Field 1997, 1999 | 1997, 1999
Turbidity Field 1997, 1999

(1) Metals Suite: aluminum, antimony, arsenic, cadmium, chromium, copper, iron, lead, magnesium,
manganese, mercury, nickel, selenium, silver, and zinc.
(2) Conducted on unfiltered (total metals) and filtered samples (dissolved metals) for surface water, seeps,.

and groundwater.
(3) Areal samples only.
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Table 5-3

Data Aggregation and Exposuré Areas for Risk Assessment

Human Health and Terrestrial Ecological Risk Assessment

Exposure Area | Media | Sample Locations | Data Used
Meadow Creek Valley
Bradley Tailings Impoundment/ | Surface Soil SOD-1, SOD-2, SOD-3 and STP-1- STP-12 1997, 1999
Neutralized Ore Disposal Area
Meadow Creek Mine Hillside Surface Soil MCM-1 - MCM-12 1997
Lower Meadow Creek Valley Surface Soil MCV-1 -MCV-19 1997
Surface Water | 368, 322, MC-2A, MC-2B, 319, MC-1A, BL-1 | 1999
Sediment 322,319 1997
Fish 322-1, 322-2, 322-3, 310-1, 310-2, 310-3 1997
Upgradient Wetland, excl. Surface Soil UW-2, UW-3 1999
location UW-1 Surface Water | MC-1A 1999
Keyway Wetland Surface Soil KW-1, KW-2, KW-3 1999
Surface Water | KW-1 1999
Meadow Creek Forested Surface Soil MCW-1, MCW-2, MCW-3 1999
Wetland
EFSFSR, Southeast Dump, and Midnight Creek
EFSFSR and Midnight Creek Surface Water | 313, 324, 321 1999
. Sediment 310, 365 1997
Fish 322-1, 322-2, 322-3, 310-1, 310-2, 310-3 1997
SE Bradley Waste Rock Dumps | Surface Soil SE-1-SE-4 1999
Glory Hole, EFSFSR, Northwest Dump, Hennessey Creek
NW Bradley Waste Rock Surface Soil BD-1 - BD-5, BD-7 - BD-10, NW-1 - NW-14 | 1997, 1999
Dumps
Glory Hole, EFSFSR, . Surface Water | GH1-A, GH1-B, GH2-A, GH2-B, GH2-C, 1999
Hennessey Cr. GH3-A, GH3-B, 369, EF-7, 308, 314, HC-2
Sediment 308, 314, EF7, GH4, 369a, 369b 1997, 1999
Fish 308-1, 308-2, 308-3, 314-1, 314-2, 314-3 1997
Northeast Dump and Sugar Creek
NE Bradley Waste Rock Surface Soil BT-1S, BT-2G, and NE-1 — NE-8 1999
Dumps
Sugar Creek Surface Water | SC-3, 316 1999
Sediment 307, 316 1997
Miscellaneous Small Areas of Concern
Upgradient Wetland, Location Surface Soil UW-1, SOD-5 1999
UW-1 Surface Water | UW-1 1999
Smelter Stack Ash SMST-4 1999
Wood SMST-6 1999
Surface Soil SMST-1, SMST-2, SMST-3, SMST-5 1999
DMEA Dump Surface Soil DMEA-1, DMEA-2, DMEA-3 1999
NW Dump, Location BD-6 Surface Soil BD-6 1997
Bailey Tunnel Portal Surface Water | BTO 1999
No Exposure
Diversion Channel (constructed | Surface Water | MC-1C
in 1998 with boulder and large | Sediment MC-1C
cobble substrate)
Former Primary and Secondary | Surface Soil HOOT1-HOOT3 and MAN1-MAN3
Camps (Demolished and
_regraded during reclamation)
Sheet 1 of 2
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Table 5-3

Data Aggregation and Exposure Areas for Risk Assessment
Aquatic Risk Assessment
Meadow Creek (Meadow Creek | Surface Water | MC-1A, MC-1C, 368, 322, MC-2A, MC-2B, 1999
Valley and Lower Blowout 319, BL-1
Creek) Sediment MC-1C, 322, 319 1997, 1999
Fish 322-1, 322-2, 322-3 1997
Benthics MC-1C, 322, 319 1999
Upper EFSFSR (Upper Surface Water | 313, 324, 321 1999
EFSFSR and Midnight Creek) Sediment 365, 310 1997
Fish 310-1, 310-2, 310-3 1997
Benthics 365,310 1999
Lower EFSFSR (Glory Hole, Surface Water | 369, GH1-A, GH1-B, GH2-A, GH2-B, GH2-C, | 1999
Lower EFSFSR, and Hennessey GH3-A, GH3-B, EF-7, 308, HC-2, 314
Creek) Sediment GH1, GH2, GH3, GH4, EF-7, 308, 314 1997, 1999
Fish 308-1, 308-2, 308-3, 314-1, 314-2, 314-3 1997
Benthics GH1, GH2, GH3, GH4, EF-7, 308, 314 1999
Sugar Creek Surface Water | SC-3, 316 1999
Sediment 307, 316 1997
Fish 309 1997
Benthics 307,316 1999
Sheet 2 of 2

‘W:\Projecis\6824343_Stibnite_Sitc\Sub_01\12.0_Word_Proc\RE-Final\R 14T5-3.doc 08/01/00 3:25 PM

TN



Dissolved Antimony, Arsenic, Sulfate, and pH in Seeps and Springs

Table 54

Location | Date | Antimony,ug/L | Armenicugl | Sulfate,mgil. | pH
Meadow Creek Valley Area

SPMC-1  Hillside above BT/NO Disposal 08/11/97 2.1 U<4 2.48 6.78

Area 08/22/97 - 72 U<3 1.76 6.81

10/27/97 Ur<3 U<3 1.88 7.23

"0.82

SPMC-3  Hillside above former Bradley Mill, 08/08/97 137
upgradient of Meadow Cr. fault zone 10/31/97 1.25 7.41

SPMC-4  Hillside above Hecla heap, rerouted 08/08/97 33.6 16.2 12.10 7.12
to west side of heap. 10/27/97 93.4 73 57.8 24.10 7.97

SPMC-5  Above NE comer of Hecla heap, at 08/08/97 115 443 273 8.08
surface expression of Meadow Cr. 08/22/97 67.6 2600 256 7.09

fault zone. 10/31/97 23.7 621 68.70 7.89

SPMC-7  Above former SMI leach pads. 08/08/97 79.9 120 0.18 7.09
10/31/97 83.3 48.8 1.51 7.13

Meadow Creek alluvium

SPMC-10 08/08/97 1.7 117 0.09 7.02
08/22/97 7 80.6 0.05 7
10/31/97 15.6 343 0.35 6.83
EFSFSR Above Glory Hole
SPEF-3  Below DMEA Dump 08/08/97 . 18 156 1M 7.64
08/22/97 18.7 165 196 7.77
10/31/97 38.9 174 433 777
SPGC-1  Below Garnet Cr. Pit 08/08/97 33.7 250 4.71 8.11
08/29/97 272 200 5.63 7.6
10/31/97 28.5 187 6.02 7.7
Glory Hole Area - West Side
SPGH-1  West and south of Glory Hole 08/29/97 22.4 34.7 5.79 7.8
hillside near former Monday Camp 10/30/97 432 50.7 6.14 177
7/19/99 13 45 47 7.14
9/18/99 41 51 NA 6.99
SPGH-2  South of Glory Hole above former 08/29/97 56.8 51.8 133 7.62
Monday Camp 10/30/97 64.2 51.5 127 7.66
7/19/99 7.1 23 6.17J 727
9/18/99 U<53 27 417 6.68
SPGH-4  West side Glory Hole on bench 08/29/97 152 79.8 19.6 7.49
10/30/97 160 63.6 20.2 7.63
7/18/99 157 71 2127 7.59
9/18/99 154 65 21.7 ] 7.22
SPGH-5 West side Glory Hole below old 6/25/99 261 8617 NA 7.02
Bradley mill building 7/19/99 138 14 120 ) 7.11
9/18/99 178 147J 101 J 7.15

SPGH-8  West side of Glory Hole - third lift 7/18/99 163 21 11.17J 7.97
9/17/99 156 20 J 11.0J 7.92
U=Not detected. ~ J=Estimated.  Qual = Qualifier.
Seep was evaluated in human health and terrestrial ecological risk assessments,
Sheet 1 of 2
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Table 5-4

Dissolved Antimony, Arsenic, Sulfate, and pH ‘in Seeps and Springs

Location | Date T Antimony,ug/L | Arsenic,ug/L | Suifate, mg/L | pH
Glory Hole Area - East Side

SPGH-3  East side Glory Hole 08/29/97 57.5 142 5.85 7.68

10/30/97 55 133 14.7 7.92

7/18/99 62 129 797 7.54

9/17/99 66 136 92173 7.29

SPGH-7 East side of Glory Hole - Northeast 7/18/99 17 128 136 J 8.12

highwall 9/18/99 17 129 110 J 8.07

SPGH-9  East side of Glory Hole - southeast 7/18/99 64 149 1347 8.08

edge of pit lake 9/17/99 68 153 137J 7.99

Northwest Bradley Waste Rock Dump

Homestake Pit
SPHP-1  Highwall above Homestake Pite 08/08/97 33.2 398 1180 6.69
08/22/97 29 60.1 1140 6.70
10/31/97 4 U<14 136 7.22
U =Not detected.  J=Estimated. NA = Not analyzed.
: eep was evaluated in human health and terrestrial ecological risk assessments.
Sheet 2 of 2
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6. CONSTITUENTS EVALUATED IN RISK EVALUATIONS

Criteria for selecting chemical constituents for quantitative risk evaluation were limited to essential nutrient
status, major cations and anions, and background reference values in soil, surface water, and sediment.
These criteria are discussed below. Table 6-1 summarizes the analytes that were evaluated in the risk

assessments.

6.1  SELECTION CRITERIA

Essential nutrient status: Soil concentrations of iron and magnesium are not included in the quantitative
risk evaluations because they are essential nutrients, they are naturally occurring in relatively high
concentrations, they are abundant rock-forming minerals, and they are generally non-toxic.

Major cations and ions: Ammonia, chloride, nitrates/nitrites, sodium, and sulfate are not included in the
quantitative risk evaluations but are considered in the terrestrial ecological risk evaluation.

Background comparison for soil: A background comparison for constituents in soil was performed for
the terrestrial ecological assessment. This screening step was performed for three reasons. First, many
ecological toxicity reference soil values are near or below regional or site-specific background levels.
Therefore, excluding constituents that are within background range is important so that estimates of site-
related risk are not artificially elevated or more difficult to interpret. Second, the terrestrial ecological risk
calculations are quite voluminous because multiple receptors and food chain effects are evaluated for each
chemical at each exposure area. Therefore, eliminating constituents that are within background range
reduces unnecessary calculations. Third, and most important, chemicals in soil that are above toxicity
reference concentrations but are not above background would not drive remedial decisions. The
background comparison for soil is discussed below in Section 6.2.

Background levels were not used to select constituents for the human health risk assessment because most
metals at background levels are not potential risk drivers for human health, they do not have a measurable
effect on the results or conclusions of the risk assessment, and including all constituents in the calculations

does not result in overly voluminous spreadsheets.

Background comparison for surface water and sediment: In the aquatic risk assessment, comparisons
are made with background concentrations of metals in surface water and sediment for those metals that had
concentrations greater than water quality criteria or sediment screening values. These comparisons are

shown in Section 7.7.

Frequency of detection: Low frequency of detection was not used to eliminate constituents from risk
assessment for any medium except seeps (see below). However, rarely detected constituents usually do not
pose a significant ecological or human health risk because exposure potential is minimal and usually they
are not a good basis for developing site remediation goals due to infrequency of occurrence. If appropriate,
detection frequency was considered in interpreting the risk evaluation results.
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6.2 BACKGROUND EVALUATION FOR SOIL

The background evaluation for soil consisted of comparing maximum detected concentrations of metals in
each exposure area to site-specific reference levels. The reference levels were equivalent to two times the
mean concentration at a relevant reference area. For chemicals not detected in reference areas, the
maximum detection limit (equivalent to half the maximum detection limit m