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Abstract

The Salmon River in Idaho is the largest un-dammed tributary to the Columbia River
drainage; it contains the most stream habitat for anadromous salmonids of all the tributary
watersheds that make up the Columbia River drainage. Panther Creek, a major tmbutary
to the Salmon, receives metals contaminated mine drainage from the Blackbird Mine.
This survey was conducted to: (1) make a reconnaissance of the distribution of metals
contamination in Panther Creek sediments, (2) determine whether sediments collected
from Panther Creek were toxic to aquatic invertebrates, and (3) assemble other data
relating to the exposure potential and effects of contaminants of concern to natural
resources for which NOAA has trustee responsibilities (anadromous salmon and trout).
Data on mine effluents from headwaters areas, contamination in downstream surface
water and sediments and sediment-water partitioning are compiled. These are compared
to accompanying benthic communities and fish populations in Panther Creek.

Arsenic, cobalt and copper concentrations in sediments downstream of the mine effluents
were elevated up to 300 times the upstream concentrations while only cobalt and copper
were elevated in surface water. Cobalt and copper but not arsenic were readily released
from sediments in leaching tests. Toxicity of metals in Panther Creek sediments was
estimated through laboratory growth and survival testing with the amphipod Hyalella
azteca. Cobalt and copper but not arsenic concentrations in sediment were strongly
correlated with Hyalella toxicity. Normalizing metals concentrations to the amount of
organic carbon in the sediment significantly increased the strength of the correlations,
suggesting that the organic carbon content may moderate the bioavailability of copper
and cobalt in sediments. Surface water and sediment contamination patterns
corresponded to altered benthic community structure and reduced fish populations. The
effects of copper and cobalt to invertebrates and salmonids from controlled experiments
reported in the literature and those observed in Panther Creek are similar. Additionally,
studies from other areas with similar metals contamination strongly suggest that

(1) copper contamination impedes homing and downstream migratory behavior in
anadromous salmonids, and (2) metals in the food chain are an important factor in
reducing the survival and growth of juvenife salmonids.
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1.

Site Description and History

The Blackbird Mine, on a high divide in the Salmon River Mountains at the edge of the
River of No Return Wilderness in east-central Idaho, is about 36 km southwest of the town
of Salmon. Two streams, Big Deer Creek to the North, and Blackbird Creek to the south,
drain the mining area. Both streams flow east into Panther Creek which then flows north to
the mainstem of the Salmon River (Figure 1). Panther Creek is one of the seven major
tributaries of the Salmon River, which, in turn, is the largest sub-basin of the Columbia
River, excluding the Snake River, and has the most stream habitat available for anadromous
salmonids. Panther Creek, 71 km long with a drainage area of about 1380 kmZ2, makes up
about 10 percent of the overall Salmon River watershed by area. Panther Creek contributes
between about 8 percent (February) and 19 percent (May) of the mean Salmon River
flows!,

The Blackbird mine is one of the largest cobalt deposits in North America. The primary
sulfide ores are a cobalt-arsenic sulfide called cobaltite (CoAsS), chalcopyrite (CuFeS,),
pyrite (FeS,), and pyrrhotite (FeS). Mining gold and copper has continued intermittently
since the 1890s. The mine has been inactive since 1982. It has about 24 km of
underground workings (12 levels with 8 portals), a five-ha open pit, and about 34 ha of
exposed metals- contaminated mine waste (Bennett 1977; Reiser 1986).

Panther Creek formerly supported large anadromous chinook salmon and steelhead trout
runs. The loss of anadromous fish runs in the Panther Creek drainage has been linked
closely with mining activity and mine practices at the site. Some of the earliest reports
(ca. 1930) on mining in the area suggest that all mine tailings were channeled directly into
Blackbird Creek (Reiser 1986). Settling ponds and tailings pipelines were subsequently
constructed in the 1940s and 1950s. These containment methods frequently failed with
periodic spills of tailings going unchecked into Blackbird and, ultimately, Panther Creek?.
Open-pit mining began in about 1954 in the Big Deer drainage, resulting in contaminated
mine drainage entering Panther Creek via Big Deer and Bucktail creeks (Reiser 1986).

Welsh et al. (1965) described the mining activity as follows:

“Above Blackbird Creek, no stream pollution exists. From 1948 to 1961, a mine
located at the head of Blackbird Creck employed a floatation process for ore
separation. A number of reagents were used, including sodium sulfide, sulfuric
acid, and pine oil. The effluent was then run into a settling pond where the sediment
dropped out. During the winter the pond would freeze and sediment escaped into
Blackbird Creek and Panther Creek. Unless lime was added at the settling pond, the
water in Blackbird Creek was highly acidic. After entering Panther Creek, the
acidity was dissipated by neutral water and a heavy reddish precipitate which
persisted for about 10 miles formed on the bottom of the stream.”

In December 1983, the Idaho Attorney General filed suit for recovery of damages for injures
to natural resources caused by releases of hazardous substances from the Blackbird Mine
site against Noranda Mining Inc., Howmet Turbine Component Corporation, and the Hanna
Mining Company, alleging pollution damages to state surface and ground waters. The suit
and related claims are still unresolved. In May 1993, EPA proposed the Blackbird Mine for
inclusion on the Superfund National Priorities List (NPL).

! Gauged near the mouth of Panther Creck from 1945-1977 (CBFWA 1990)

2 Nelson et al. (1991) p. 443 includes a photo of this practice; Blackbird Creek flowed directly through
tailings piles.

1I. Pathway Characterization 1 PNRS: Blackbird Mine



Q\ivef
&
)
otfidor
_GQ\'\V et o N
Qv R )
Natipna\ Wild and S¢_ /" - 0 5 10
-~ Ao L S
— ~ NN
el e _ .C.;.‘ee _ kilometers
[
Q
¢
(2]
(b{?\'b
Q
/"’
Blackbird 1’{2,
-iMine Coe
/j es//;
- C
; s GQ
- =4 <, A
. o
e Q
- Q@
; +
"\ o
5 2,
o~ 0,
: %,
S
g
<
©
b LEGEND
=
-~ -
. / Mine bound
m:qm I‘IrgglzkiarzxsooAllas & Gfeneer, Delome /j i
f ,00 scale & 1 Sal f—— oy
Nahoplnr;lg‘ Forest Travel Maspc(Cobalrt,msolnm;u For:\,m " : 1 River of No Return
and Salmon Ranger Distncts) West Half, 1988. t....! Wilderness boundary
Cr.
0,7

Figure 1. Blackbird Mine study area in the Salmon National Forest, Lemhi County, Idaho.



II.

Pathway Characterization

The Blackbird and Big Deer Creek drainages are the pathways for contaminant migraton
from source areas at the mine to Panther Creek, the habitat of concem for NOAA trust
resources (anadromous fish). The Blackbird mine study area is located in an area of high
mountain ridges, and steep canyons varying in elevation from 2,370 m at the divide between
the two drainages to 990 m at the confluence of Panther Creek with the Salmon River
(Figures 1 and 2). A tributary to Blackbird Creek, Meadow Creek flows south through the
mine area before joining Blackbird Creek, then flowing about 10 km downstream from the
mine to join Panther Creek about 40 km above its confluence with the Salmon River.
Bucktail Creek has its hcadwaters in mine waste just below the open pit; it then joins the
South Fork of Big Deer, and then Big Deer Creek, before joining Panther Creek about 19
km above its confluence with the Salmon River.

Besides the Blackbird Mine, there are few likely sources of chemical contamination to the
Panther Creek watershed. The patented (privately owned) mine lands are surrounded by the
Salmon National Forest. The River of No Return Wilderness borders the Blackbird mining
district to the west, including upper Big Deer Creek. There are several comparatively small
mining sites on other Panther Creek tributaries, including the Blackpine Mine on Copper
Creek and the Copper King Mine on Beaver Creek. These other mines do not appear to
measurably contribute to Panther Creek metals contamination. This is discussed further in
Section I'V.

The Acid Mine Drainage Problem

Mining activities release metals both by breaking up previously impermeable rocks and
exposing them to water, and by exposing sulfide-containing rocks to oxygen, resulting in
rapid alteration and dissolution. Acid mine drainage (AMD) often results when sulfide
minerals are either in the ore or in the surrounding waste rock. Aided by bacterial
decomposition, acid is produced when metal sulfide ores react with oxygen-rich water,
forming metal ions, sulfate, and hydrogen ions. When these sulfide minerals, particularly
pyrite and pyrrhotite, are exposed to oxygen and water, they begin to oxidize almost
immediately. In the absence of calcareous materials, the initial chemical reactions produce
acid and liberate heavy metals associated with the waste deposit. As the reactions proceed,
temperature and acidity increase, resulting in an increased reaction rate. Between pH levels
of 2 and 4, bacteria and ferric iron catalyze the reactions, and rates can be five to six orders
of magnitude faster than the original inorganic rate. Once established, these reactions may
continue undiminished without oxygen and throughout the low temperatures of winter.
Spring snowmelt then flushes the metal salts and toxic solution from the interstices of the
waste rock into the downstream waters (Nordstrom 1982; Smith et al. 1992).

Surface Runoff Pathway

Infiltration and runoff provide the surface water pathway for transporting contaminants from
surface deposits at the site to the downstream aquatic habitats of concern result from.
Precipitation, mostly snowfall, liberates soluble metals from contaminated surface deposits
and transports them downstream through Meadow and Bucktail creeks (Figure 2). During
the stable low-flow conditions of late summer to late winter, acid mine drainage from mine
water, and contaminated springs and seeps at the bases of waste piles create surface runoff
pathways. During spring runoff, the amount of contaminants and the number of sources
greatly increase through the surface runoff pathway. Waste rock is eroded as: sheet runoff
removes thin layer containing metal evaporation salts from waste piles, tailings piles, and
road surfaces (constructed from waste rock and mill tailings); gully erosion of waste piles

I1. Pathway Characterization 3 PNRS: Blackbird Mine
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occurs; channel scour resuspends and increases contaminated stream sediment load; and
releases metals from snow containing contaminated dust layers (Reiser 1986). The
Blackbird Creek floodplain contains sulfidic tailings (Beltman et al. 1993). In semi-arid
areas of North America, metal sulfates precipitate in surface sediments as porewaters
carrying by-products of sulfide oxidation evaporate. The crusts will form on stream-side
tailings on the floodplain. The salts dissolve readily and release metals in water-soluble
forms (Nimick and Moore 1991).

Relationship of snowpack to acid mine drainage

Studies of snowpack chemical contamination, sources of snowpack contamination, snow
meltwater contamination, and streamflow contamination at the site have shown that the
snowpack was a major pollution sink and pathway for acid mine drainage. The steep, open-
pit walls and other windblown areas of the mine stay snow-free much of the winter. Highly
contaminated blowing "snowdust" from these areas settled and accumulated on the surface
of the snowpack. It contributed water-soluble oxidation products directly to runoff and
provided reactive material for further oxidation. Snow meltwater from the site was triply
contaminated: (1) contaminants from the snowdust probably concentrate on the surface of
ice crystals; (2) contaminants are wicked by capillary action into the snowpack base from the
ground surface; and (3) sheet flow surface water picks up soluble oxidation products on its
way to stream courses. These soluble oxidation products were quickly flushed from the
snowpack into streamflow at the first thaw, with a spike of greatly increased metals levels
occurring several weeks before peak spring runoff. Sampling later during the spring runoff
showed reduced metal concentrations due to dilution (Farmer and Richardson 1980).

Baldwin et al. (1978) reported a similar trend following extensive sampling over several
seasons. They reported that streamflow and metals concentrations in the surface water
pathways in the Blackbird mining area were closely interrelated. Metal concentrations were:
(1) low during winter months, (2) increase sharply during the initial spring runoff period,
(3) were very low during the latter part of the spring runoff, and (4) rise gradually during
later summer months. About 75% of the total annual metal productions occurred during
April and May.

A

Groundwater Pathway

Groundwater at the Blackbird area occurs in both fracture-controlled bedrock systems and in
alluvial (unconsolidated surficial) deposits. Near-surface bedrock groundwater is expressed
as seeps, springs, and mine portal discharges. Two major alluvial aquifer systems have
been identified at the site: (1) natural alluvial material containing groundwater, which is in
direct hydraulic contact with streams at the site, and (2) groundwater flow through the large
deposits of mine wastes in the Blackbird and Bucktail drainages (Baldwin et al. 1978).
Figure 3 shows potential groundwater flow patterns in the headwaters of Bucktail Creek
relating to the mine workings. Since the Baldwin study, Noranda has reportedly routed
most of the mine water that flows through the underground workings to the 6850 foot level
where they collect and treat the water although no as-built descriptions of the current mine
conditions were available (Reiser 1986).

11. Pathway Characterization S PNRS: Blackbird Mine
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III. Potentially Exposed Resources

Habitat Characterization

The habitats for anadromous fish at risk from contamination from the Blackbird Mine
include the entire length of Panther Creek and, potentially, the mainstem of the Salmon
River; the downstream limit of the chemical contamination signal from Blackbird has not
been delineated beyond its confluence with the Salmon River (discussed in Section IV).
Panther Creek and its tributaries, as part of the Middle Salmon-Panther hydrologic unit, are
designated as critical habitat for the threatened Snake River spring/summer chinook salmon
(Oncorhynchus tshawytscha3; NMFS 1993). Also, all surviving individuals of the
endangered Snake River sockeye salmon (Oncorhynchus nerka) must pass by Panther
Creek on their migratory pathway up the Salmon River to their last remaining spawning
grounds in Redfish Lake in the Salmon River Basin upstream from the Panther Creek
drainage (NMES 1991b, 1993). The loss of habitat in Panther Creek resulting from water
quality degradation from the Blackbird Mine was specifically cited as a contributing factor
leading to the decline of the Snake River spring/summer chinook salmon species (NMFS
1991a).

Essential features of critical habitat for both listed sockeye and chinook salmon species
include adequate substrate, water quality, water quantity, water temperature, water velocity,
cover/shelter, food, riparian vegetation space, and migration conditions. The water,
bottom, and adjacent riparian zone are included as critical habitat including river reaches that
are not presently inhabitated by them. Because of the contribution of essential habitat
elements such as food, water quality, gravel, and large woody debris, critical habitats were
designated on a hydrologic unit rather than an individual reach basis (NMFS 1993).

Habitats for the anadromous chinook salmon and steethead trout occur in Panther Creek
from its mouth for about 65 km upstream to the upstream limit of anadromous salmonid
habitats near Opal Creek, and in portions of seven tributary streams. Reiser (1986) made
detailed qualitative and quantitative survgys of salmon and steelhead spawning and rearing
habitats in the Panther Creek drainage to determine the limiting habitat component for
anadromous fish (i.e., rearing or spawning). He stratified Panther Creek into five discrete

salmonid habitat types (Table 1).

3 The reports referenced here generally refer to three forms of chinook salmon that enter the Snake River
{spring-, summer-, or fall-run). Based on evaluating reproductive isolation and genetic/ecological
diversity, the NMFS determined that under the Endangered Species Act, Snake River chinook salmon
consist of two species, the spring/summer and the fall "species.” In the Salmon River sub-basin including
Panther Creek, the spring/summer form is the only species occurring. All references to "chinook™ or
"salmon" in this report refer to Snake River spring/summer chinook salmon.

I1. Potcntuially Exposed Resources 7 PNRS: Blackbird Minc



Table 1: Panther Creek chinook salmon and steelhead trout habitat types(Reiser 1986).

Area of juvenile rearing [ Overall iength | Percent
Habitat Description habitat provided (m2) | of habitat type | of total
(km) length

Chinook Steelhead

A- Pool-Cascade-Boulder: Much suitable rearing 52,954 153,809 15.8 231
habitat, long deep pools with instream cover

B- Spawning (Class 1): Small substrate, shallow, slow NR NR 3.6 5.3
water, most suitable spawning habitat.

C- Spawning (Class 2) - larger substrate but still usable, | 36,348 91,412 10.7 15.6
shallow, slow water. Some rearing habitats present

D- Riffle-ripple-run: Predominantly fast, smooth water; 36,086 104,751 14.9 21.8
rearing habitats provided in backwater areas behind
boulders, undercut banks and instream woody debris.

E- Riffle-Ripple: Fast, broken water. Some rearing 34,511 89,264 23.4 34.2
habitat in slack waters by boulders and edge of stream

In the Panther Creek system, summer rearing habitat is the limiting factor for anadromous
fish production, rather than spawning areas. Unlike suitable spawning habitat, the majority
of habitat required for steelhead and chinook rearing occurs downstream from Big Deer and
Blackbird Creeks. For both, about 40% of the rearing habitat in the Panther Creek drainage
occurs between the mouth and Big Deer Creek and about 70% occurs between the mouth
and Blackbird Creek. These stream surveys emphasize the significance of the lower reaches
of Panther Creek below the mine influences for smolt rearing. Juvenile salmonids would
rear in lower Panther Creek for several months; water quality needs to be sufficient to not
harm juvenile salmonids during this length of exposure for rearing habitat to maintain
steelhead or chinook in the Panther Creek drainage. Metals concentrations that have been
shown to harm juvenile salmonids are compared to Panther Creek conditions in Section V.

Less than five percent of the of the habitat suitable for chinook salmon spawning in the
drainage is below Big Deer Creek, including available habitat in Clear Creek. For steelhead,
only 1.5 % of the spawning potential exists below Big Deer Creek (Reiser 1986). Thus for
successful reproduction in the Panther Creek system, water quality conditions in the lower
reaches must not interfere with the fishes' passage to the spawning habitat upstream of
Blackbird Creek. Studies linking copper concentratons with disrupted upstream passage of
adult salmon and downstream passage of juvenile salmon are also compared to Panther
Creek conditions in Section V. Figure 4 shows the approximate locations of chinook
salmon spawning habitats in the Panther Creek system.

Cascades in Big Deer Creek block passage to anadromous fish at about 1.0 km above the
confluence of Panther. Other than Blackbird Mine effluents, the Big Deer drainage 1s
currently a roadless, largely pristine area, although the Forest Service plans to build a bridge
across Panther Creek and a road up the Big Deer drainage in order to promote logging in the
drainage (USFS 1993). Blackbird Creek could potentially be habitat for anadromous and
resident fish. The drainage is currently uninhabitable by most aquatic life below the
confluence of mine effluent from Meadow Creek. The riparian zone in the Blackbird
floodplain is denuded of vegetation in areas where mine tailings are deposited near the
banks. However, Blackbird Creek has a similar size, gradient, and valley type as Musgrove
Creek, which does provide habitat for anadromous and resident fish.

II. Potentially Exposed Resources 8 PNRS: Blackbird Mine
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several tributaries (from Reiser 1986).




The substrates of salmonid streams are important habitats for incubating embryos and
aquatic invertebrates that provide much of the food of salmonids, and they provide cover for
fish in summer and winter. Silt and sand substrates have little or no value as cover for fish.
Larger substrate materials provide visual isolation and their interstitial spaces are often the
primary cover, along with depth and water turbulence, in some streams. Salmonids will
hide in the interstitial in stream substrates, particularly in winter when the voids are
accessible. The summer or winter carrying capacity of the stream for fish declines when
fine sediments fill the interstitial spaces of the substrate (Bjomn and Reiser 1991).

Reiser (1986) reported that stations in Panther Creek upstream of Blackbird Mine and in six
unaffected tributaries, fine sediments filled an average of 10% of the substrate interstitial
spaces (range of 0-15%, nine study stations). At the Panther Creek stations downstream of
the Blackbird Mine, fine sediments filled an average of 40% of the substrate interstitial
spaces (range 25-60%, five study stations).

Resource Utilization

The "spring/summer" chinook are the only chinook that are found in the Salmon River
drainage. Two groups of steelhead occur in the Salmon drainage. The "A-run" are fish that
pass over the Bonneville Dam by August 25; they are predominately 1-ocean fish? that are
about 63-70 cm long and average about 3 kg. The "B-run” fish that pass Bonneville later,
are predominantly 2-ocean fish, weighing 5-6 kg and are about 80-88 cm long. The Panther
Creek steelhead are all "A-run" (CBFWA 1990). Figures 5 and 6 show seasonal
distribution and the life history of chinook and steelhead in the Salmon River sub-basin.
Fish species occurring in the Panther Creek drainage and chinook salmon redd (gravel nest)
are listed in tables 2 and 3. Chinook salmon spawning counts are traditionally made from
their distinctive redds which may be counted from the air. No systematic counts of
steelhead spawning by stream have been made in Idaho since they spawn in the spring when
the water is sometimes turbid.

Life Stage @n ] Feb ] Mad Apr ]Maﬂ Jun [ Ju|iAugJ Sep TOct MOV LDec \

Spring/Summer Chinook Salmon
T

Adult (Migration/Spawning) e e

Sogs/tlevns -=— ‘

Juvenile Rearing Lt 1 [
1 1 1 A 1

Steethead Trout

Adult (Migration/Spawning)
Eggs/Alevins
Juvenile Rearing

Fish present s Spawning period

Figure 5. Freshwater life history stages of chinook salmon and steelhead trout in the middle-
Salmon River sub-basin (Everest and Chapman 1972, CBFWA 1990).

4 Refers 10 the number of years spent in the ocean: a 1-ocean fish has spent one year rearing in the ocean.
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Both Chinook and steelhead adults: Spend two-three years at sea before returning to their natal
streams. Once back in freshwater, homing is based on smell.

Chinook migration: Move into
idaho headwaters rivers in May-
June. Hold in deeper pools through
the summer. Steelhead: Migrate
into larger headwaters streams in

":{ October-November. Hold
overwinter in deeper pools.

Freshwater phase

. |chinook adults: Build gravel nests
. ‘land spawn in late Aug-Sep. Most

© . }(95%) of spawning sites in Panther
Cr. are above Big Deer. Steelhead:
ISpawn in May-June. Most (98%)
pawning sites are above Big Deer.

Chinook fry-juveniles: Rear in their natal streams
for 14-15 months before migrating to sea. Fry move
downstream from gravel-bottomed spawning areas

to rubble-rock bottomed pools with quiet water Chinook eggs: Fry primarily emerge in
offering refuge. Juvenite chinook grow for about 8 of| March of the following year (7-8 months in
the 15 months they spend in freshwater, with the stream gravel). Steelhead eggs: Most fry
rest spent overwintering burrowed into rubble emerge in July (3 months in stream gravels).

streambed. Juveniles migrate downstream (but not
out to sea) to sections of larger streams with large
rubble substrate. Smolts leave tributaries for sea in
May-early June. Steelhead fry-juveniles: Rearin
their natal streams for 3 years: about 14 months
growing and 21 overwintering in the substrate.
Smolts leave these tributaries for sea in late-May to
early June prior to their 4th summer. Most (70%)
rearing habitat in Panther Cr. for both species is
below Blackbird.

Figure 6. Life history and habitat needs for steelhead trout and chinook salmon in the Salmon River sub-basin
(Life history from Orcutt et al. 1968; Chapman and Bjornn 1969; Everest and Chapman 1972; and
Healey 1991; habitat needs from Reiser 1986 and Bjornn and Reiser 1991).



Table 2. Fish species occurring in the Salmon River and Panther Creek drainages.

Occurrence!
Common Names Scientific names Salmon Panther Big Deer Blackbird
River Creek Creek (2) Creek (3)
Anadromous_ fishes
Family Salmonidae
Snake River sockeye Oncorhynchus nerka L]
salmon (E)
Snake River spring/summer Oncorhynchus tshawytscha | = a
chinook salmon (T)
Steelhead trout Oncorhynchus mykiss | = a
Family Petromyzontidae
Pacific lamprey Entoaphenus tridentatus a
Resident Fishes
Family Salmonidae
Mountain whitefish Prosopium williamsoni u L] a
Cutthroat trout Oncorhynchus clarki u = @]
Rainbow trout Oncorhynchus mykiss ] | | a
Brook trout Salvelinus fontinalis a | a
Bull trout Salvelinus confluentus Q ] ]
Arctic grayling Thymallus arcticus Q Qa
Golden trout Oncorhynchus aguabonita a
Family Acipenseridae
White sturgeon Acipenser transmonlanus |
Family Cyprinidae
Chiselmouth Acrocheilus alutaceus | |
Northern squawtish Ptychocheilus oregonensis Q a
Longnose dace Rhinichthys cataractae [ | |
Speckled dace Rhinichthys osculus ] ]
Redside shiner Richardsonius b4lteatus = [ ]
Family Catostomidae
Suckers Catostomus spp. | ]
Family Cottidae
Sculpins Cottus spp. | = Q

Key: Q - Potential use - species could potentially occur in these habitats
M - Known use - species reported in these habitats.

E - Endangered species; T - Threatened species

1

Potentially occurring and Salmon river species from Sgro et al. (1981). Confirmed species from USFS 1992 -

snorkeling observations (Smith 1993), IDFG annual monitoring, or Cameron 1993 (Big Deer Creek).

2 Trout occurred in upper Big Deer Creek only. No fish were observed in snorkeling or electro-shocking in lower Big
Deer Creek below Blackbird Mine drainage.

3 Trout potentially occur in upper Blackbird Creek only (confirmed in upper West Fork Blackbird). No fish have
been observed in lower Blackbird Creek (Forster pers. comm. 1992). Potentially occurring species based on

their occurrence in Panther Creek tributanes with similar size and gradient.
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Table 3: Chinook salmon spawning observations (redd counts) and introductions in Panther Creek

Year Number of Redds Comments
<1945 1,000 IDF&G estimate for the entire Panther Creek drainage was 2000 adult spawners.
. Assumes two adults per redd. (a)

1951 83 (b)

1954 12 200 adutt spring chinook killed by sulfuric acid release from Blackbird Mine found
below town of Cobalt. Redds located near Beaver & Clear creeks. No live fish
seen. (c)

1955 25 (a)

1956 55 Majority of redds above Biackbird Creek (a)

1957 135 Panther Creek closed to fishing; most redds below Blackbird Creek (a)

1958 115 Maijority of redds below Blackbird Creek (a) '

1959 Turbid water from Blackbird Cr. prevented observations (a)

1960 - Water too turbid for observations due to placer mining (a)

1961 4 Redds were above Blackbird Creek between 4th of July and Porphyry Cr(d)

1962 10 Redds located below Blackbird Creek (a)

1963 0 (a)

1964 0 (a)

1965 0 (a)

1966 0 (a)

1967 0 (a)

1968 0 Spawning counts discontinued. Periodic field surveys were conducted between
1968 and 1977. No redds were observed (e)

1977 0 46,305 spring chinook fry from Rapid R. and 50,000 steelhead fry outplanted in
Panther Cr (e,f)

1978 25,000 steelhead fry released in Clear Creek (e)

1982 118,000 steethead fry outplanted in Panther Cr (e)

1983 - One pair adutt chinook salmon observed holding in Panther Cr. below the bridge at
Beaver Cr. (h). 379 steelhead adults released above Blackbird Creek (e)

1984 - 677 steelhead adults and 265,000 fry released above Blackbird Creek ; 40,000
steelhead fry released in Musgrove Creek (e)

1985 - 150 steelhead adylts, 238,000 smolts and 310,000 steelhead fry released in
Panther Cr. 175,000 fry released in Moyer Cr. (e,f)

1986 - 3,383 spring chinook adults from released at the mouth of Panther Cr. (e,f)

121 steelhead adults, 246,000 smolts and 177,500 steelhead fry released in

Panther Cr. 182,500 fry released in Moyer Cr. and 265,500 in Musgrove Cr. {e,f)

1987 - 137,000 chinook eggs buried in Panther Cr near the mouth of Clear Cr. (f,)

1987 - 299,700 steelhead smolts and 172,500 steelhead fry released in Panther Cr.
102,500 fry released in Moyer Cr. and 102,500 in Musgrove Cr. (e,f)

1988 - 237,000 steelhead smotlts released in Panther Creek (f)

1989 0 Steelhead observed spawning in lower reaches of Panther Creek at mouth of Clear
Creek. Chinook spawning counts resumed (g). 282,000 steelhead fry released
in Panther Cr. (f)

1990 2 Steelhead again observed spawning at mouth of Clear Creek. Chinook redds
observed below confluence of Beaver Cr. (g)

1991 2 Steelhead observed spawning in lower reaches of Panther Creek at mouth of Clear
Creek. Highest chinook redd again observed about 8 km above Salmon River
confluence. USFS field survey (g)

1992 2 Potential chinook redds observed at Fritzer Guich, about 1 km below Big Deer Cr.

confluence {g,i)

Sources: (a) Corley 1967; (b) Hauck 1952; (c) Pirtle and Keating 1955; (d) Bjornn 1961; (d) Platts et al.1979; (e)
CBFWA 1990; (1) Scully and Petrosky 1991; (g) Smith, pers. comm., 1992; (h) Petrosky and Holubetz 1985; (i} C.
Mebane pers. observation 10/16/92 )
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Figure 7. Comparison of chinook salmon redd counts in the Salmon River basin 1957-1992.
Panther Creeks runs were already affected by the Blackbird Mine when these counts

were started. (Source: Table 3; IDFG unpublished data 1992)




Anadromous fish populations throughout the Snake River drainage have precipitously
declined due to many factors (e.g., dams, habitat degradation, overfishing) the decline in
Panther Creek populations exceed that of nearby streams that also suffer the same
downstream factors. Figure 7 compares the numbers of chinook salmon redds from various
streams in the Salmon River drainage. Chinook spawning runs in Panther Creek began
clearly declining in the 1950s, long before major downstream dam effects, and were
completely eliminated by 1962 (Chapman et al. 1991). Efforts to reintroduce chinook and
steelhead into Panther Creek have had less success than stocking efforts in other Salmon
River streams (Table 3).

ommercial an reation isheri

Based on interviews of senior residents on anadromous fish catches in Lembhi county in the
mid 1960s, the Idaho Depariment of Fish and Game (IDFG) estimated that, prior to 1945,
salmon and steelhead returns in Panther Creek were similar to the Lemhi River's returns.
From this the department estimated the annual return of adult chinook to Panther Creek to
about 2,000 adults prior to 1945 (Corley 1967). Recently, two independent estimates of
anadromous fish potential productions have been made. Reiser and coworkers estimated
salmon and steelhead production based on detailed habitat inventories of Panther Creek and
tributaries expected to support anadromous fish. Based on detailed field surveys of
available habitats, limiting factors, and estimates of survival at different life stages, they
estimated the smolt productions for Panther Creek and tributaries. The number of returning
adult salmon and steelhead were based on smolt-adult returns to the IDFG Pahsimeroi
hatchery, which is on a tributary of the Salmon further upstream from Panther Creek. For
their estimates Reiser (1986) (1) assumed that all habitats degraded by water quality
problems were restored and (2) used available habitat under different flow conditions. The
Columbia Basin Fish and Wildlife Authority's System Planning model methods used a
computer watershed database to estimate all accessible habitats mapped and did not involve
field surveys. They also included an estimate of potential re-established chinook and
steelhead in the Panther Creek drainage under existing degraded conditions. Both models
reportedly considered downstream effects in their capacity esimates. The IDFG maintains a
non-sustaining resident rainbow trout sport fishery on Panther Creek through annual "put
and take" stocking (IDFG 1993).
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Table 4: Estimated Panther Cr. salmonid smolt capacity and expected adult returns

Chinook Steelhead
Estimates Number Smolts  Returning Number Smolts Returning
Adults Adults
Based on rearing habitat
(limiting factor)
Minimum 215,539 1,078 36,609 366
Maximum 847,080 4,235 173,746 1,737
Median 531,309 2,657 105,178 1,051
Columbia Basin Fish and
Wildlife Authority Model
#f all available habitat were 471,518 2,170 106, 417 4,963
accessible and water quality
restored in Panther Creek
it all available habitat were 42,769 - 19 8,201 825
accessible, but under
existing water quality

(Reiser 1986; CBFWA 1990; NPPC 1991; Kiefer pers. comm. 1992)
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IV. Chemical Contaminants of Concern

The contaminants of primary concern to NOAA are trace elements that have been mobilized
by mining and enter the Panther Creck watershed at higher concentrations than would
naturally occur in an undisturbed highly mineralized drainage. Antimony, arsenic, cobalt,
copper, iron, manganese, nickel and zinc occur in the Big Deer and Blackbird drainages
above background levels (Beltman et al. 1993, Wai and Mok 1986). However, further
from the mine in the larger downstream waters that could support salmonids (Blackbird, Big
Deer, and Panther creeks), only copper, arsenic, and cobalt occur at levels of concern
(exceed water quality criteria or at concentrations in sediments predicted to be harmful).
This review focuses on the distribution of these three elements.

No studies of contamination at Blackbird Mine have been undertaken as part of the NPL
remedial process. However many others have collected data on mineralization, the sources,
extent, and fate and effects of the acid mine drainage at Blackbird Mine. The U.S.
Geological Survey, Forest Service, Bonneville Power Administration, University of Idaho,
State of Idaho, and Noranda have conducted studies at the site. Among the significant
studies on contaminants of concemn are those by Baldwin et al. (1978), Reiser (1986), and
Beltman et al. (1993) which describe sources of contaminants at the site. Wai and Mok
(1986) studied the effects of contaminated sediments on water quality and McHugh et al.
(1987) described background concentrations of metals in the Blackbird region.

Background concentrations of metals in the Blackbird region

Metal-rich wastes from the Blackbird source areas and downstream contamination need to
be evaluated in the context of natural background metals in the area. While dissolved copper
concentrations of 0.4 to 4 pg/l are typical in surface waters of the United States away from
the immediate influence of discharges (Stephan et al. 1994), ambient metals concentrations
in water resulting from natural weathering and leaching of mineralized areas may be above
national criteria levels. However, the natural background geochemistry may be obscured by
the overprint of the mining activities. Natural background concentrations in mineralized
districts need to be characterized to help devise realistic plans for remediation and
monitoring. Three methods are generally described for estimating natural background
geochemistry of water in mineralized areas that have been mined: examination of historical
documents, comparison to natural concentrations in undisturbed, similarly mineralized
areas, and predictive theoretical geochemical modeling (Runnells et al. 1992). In the
Blackbird mining area, information from two of the three methods is available. Pre-mining
disturbance geochemical surveys provide a historical record of metals levels. Natural metals
concentrations in undisturbed mineralized areas in the region are also available for
comparison.

Blackbird Mine deposit is part of a 50 km-long zone of mineralization with naturally
enriched levels of copper, arsenic, and cobalt. Lund et al. (1983) identified areas with
copper-cobalt mineralization similar to the Blackbird Mine based on (1) rock units similar to
the stratabound deposit at Blackbird mine; (2) similar form of cobalt mineralization along
Elkhorn Creek; (3) geochemical anoma