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Date of Event

April 1999

February 2001
July 2011
November 2011

Site Conditions

Evaporation system overflow
Spring flow conditions
Treatment system discharge
Fall flow conditions
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* Acute Lethality (96 hr) — Oncorhynchus mykiss (Rainbow Trout)

» Acute Lethality (48 hr) — Ceriodaphnia dubia (C. Dubia)

e Chronic Lethality and Reproductive Effects — C. Dubia
« Standard test organisms

» Estimate the safe or “no effect” concentration - concentration which permits
normal propagation of aquatic life.

* Results used to assess injury to aquatic resources caused by releases.

Analytical Chemistry and Water Quality Parameters
 pH, DO, Specific Conductivity, DOC, TOC, Alkalinity, Chloride, Sulfate

« Al As, B, Cd, Ca, Cr, Co, Cu, Fe, Mg, Mn, Hg, Pb, Ni, K, Se, Na, Sr, Tl, Zn




« Short life cycle.
» Sensitive to broad range of contaminants.

« Widely used as test organism for evaluating toxicity of chemicals.




» Extensive toxicological database.

« Ubiquitous in montaine stream ecosystems

* Proven sensitivity to aquatic toxicants.

* Relevant due to commercial and recreational value.

Widespread availability.




 Number of live organisms adetermined.

* The resulting survival data analyzed to evaluate impairment due to
the surface water samples.

Chronic (three brood) survival & reproduction test with C. Dubia

» Short-term chronic test - Expose females to dilutions for the length of
time to produce 3 broods (typically 6-8 days).

 Survival of female monitored during chronic exposure.

« Mean # of offspring born during test duration determined.







« Est. 8 million gallons of AMD were released from the ponds.

» Field collections on April 5, 1999.




Station Description

Aspen Creek, upstream of Leviathan Mine

Leviathan Creek below confluence with Aspen

Leviathan Creek above confluence with Mountaineer

Mountaineer Creek above confluence with Leviathan

Bryant Creek below confluence with Mountaineer

9 Bryant Creek above Doud Springs 100 % NA NA
10 Bryant Creek upstream of confluence with East Carson 100 % NA NA
11 East Fork Carson upstream of Bryant Creek 100 % NA NA
12 East Fork Carson downstream of Bryant 100 % NA NA
13 East Fork Carson upstream of Ruhenstroth Dam 100 % NA NA
Acute Toxicity Test — Daphnia Survival

Station Station Description NOEC LOEC LC50
1 Aspen Creek, upstream of Leviathan Mine 100 % NA NA
17 Leviathan Creek below confluence with Aspen 12.5 % 25 % 14 %
5 Leviathan Creek above confluence with Mountaineer 12.5% 25 % 16 %
6 Mountaineer Creek above confluence with Leviathan 100 % NA NA
7 Bryant Creek below confluence with Mountaineer 50 % 100 % 68 %
9 Bryant Creek above Doud Springs 100 % NA NA
10 Bryant Creek upstream of confluence with East Carson 100 % NA NA
11 East Fork Carson upstream of Bryant Creek 100 % NA NA

East Fork Carson downstream of Bryant

100 %

East Fork Carson upstream of Ruhenstroth Dam

100 %




Station Description

Aspen Creek, upstream of Leviathan Mine

100 %

Leviathan Creek below confluence with Aspen

<6.25 %

5 Leviathan Creek above confluence with Mountaineer <6.25 % 6.25 % 5%
6 Mountaineer Creek above confluence with Leviathan 100 % NA NA

7 Bryant Creek below confluence with Mountaineer 25 % 50 % 11%
9 Bryant Creek above Doud Springs 25 % 50 % 36 %
10 Bryant Creek upstream of confluence with East Carson 25 % 50 % 24 %
11 East Fork Carson upstream of Bryant Creek 100 % NA NA

12 East Fork Carson downstream of Bryant

13 East Fork Carson upstream of Ruhenstroth Dam 100 % NA NA







Acute Toxicity Observed
— Trout and Daphnia
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Water collected directly from output streams from each
treatment process — Biphasic Treatment, HDS, Aspen
Bioreactor.
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Total Aluminum - Across Years

Dissolved Iron - Across Years
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« \We observed no toxicity and metal concentrations

were not elevated in reference sites.

o All toxicity was associated with sites with increased
metal mixtures or altered water quality parameters.

e Toxicity observed in Treatment Stream waters is of concern.




Maurer, Harry Kahler.

CDFG — Randy Imai, Robert Todd, Janna White, Jeff
Berliner, Jose Boria.

Pacific Eco-Risk Laboratories

Columbia Analytical Services

TestAmerica







Station Description

Aspen Creek, upstream of Leviathan Mine

NOEC

100 %

LOEC

LC50

Leviathan Creek below confluence with Aspen

25%

Leviathan Creek above confluence with Mountaineer

25 %

Mountaineer Creek above confluence with Leviathan

100 %

Bryant Creek below confluence with Mountaineer

50 %

Bryant Creek above Doud Springs

100 %

10

Bryant Creek upstream of confluence with East Carson

100 %

NA

NA

11 East Fork Carson upstream of Bryant Creek 100 % NA NA
12 East Fork Carson downstream of Bryant 100 % NA NA
13 East Fork Carson upstream of Ruhenstroth Dam 100 % NA NA
Acute Toxicity Test — Ceriodaphnia Survival

Station [ Station Description NOEC LOEC LC50
1 Aspen Creek, upstream of Leviathan Mine 100 % NA NA
17 Leviathan Creek below confluence with Aspen 12.5% 25 % 14 %
5 Leviathan Creek above confluence with Mountaineer 12.5% 25 % 16 %
6 Mountaineer Creek above confluence with Leviathan 100 % NA NA
7 Bryant Creek below confluence with Mountaineer 50 % 100 % 68 %
9 Bryant Creek above Doud Springs 100 % NA NA
10 Bryant Creek upstream of confluence with East Carson 100 % NA NA
11 East Fork Carson upstream of Bryant Creek 100 % NA NA

12

East Fork Carson downstream of Bryant

100 %

NA

NA

East Fork Carson upstream of Ruhenstroth Dam

100 %




Aspen Creek, upstream of Leviathan Mine 100 %
Leviathan Creek below confluence with Aspen <6.25 %
Leviathan Creek above confluence with Mountaineer <6.25 %
6 Mountaineer Creek above confluence with Leviathan 100 % NA NA
Bryant Creek below confluence with Mountaineer 25 % 50 % 11 %
Bryant Creek above Doud Springs 25 % 50 % 36 %
10 Bryant Creek upstream of confluence with East Carson 25 % 50 % 24 %
11 East Fork Carson upstream of Bryant Creek 100 % NA NA
12 East Fork Carson downstream of Bryant
13 East Fork Carson upstream of Ruhenstroth Dam 100 % NA NA




Station Description

Aspen Creek, upstream of Leviathan Mine

Leviathan Creek below confluence with Aspen

Leviathan Creek above confluence with Mountaineer

Mountaineer Creek above confluence with Leviathan

Bryant Creek below confluence with Mountaineer

Bryant Creek above Doud Springs

Bryant Creek upstream of confluence with East Carson

11 East Fork Carson upstream of Bryant Creek 100 % NA NA
12 East Fork Carson downstream of Bryant 100 % NA NA
13 East Fork Carson upstream of Ruhenstroth Dam 100 % NA NA
Acute Toxicity Test — Ceriodaphnia Survival
Station [ Station Description NOEC LOEC LC50

1 Aspen Creek, upstream of Leviathan Mine 100 % NA NA
17 Leviathan Creek below confluence with Aspen 25 % 50 % 35%
5 Leviathan Creek above confluence with Mountaineer 100 % NA NA
6 Mountaineer Creek above confluence with Leviathan 100 % NA NA

Bryant Creek below confluence with Mountaineer 100 % NA NA

Bryant Creek above Doud Springs 100 % NA NA
10 Bryant Creek upstream of confluence with East Carson 100 % NA NA
11 East Fork Carson upstream of Bryant Creek 100 % NA NA

East Fork Carson downstream of Bryant

100 %

East Fork Carson upstream of Ruhenstroth Dam

100 %




Station Description

Aspen Creek, upstream of Leviathan Mine

NOEC

100 %

LOEC

1C50

Leviathan Creek below confluence with Aspen

<6.25 %

Leviathan Creek above confluence with Mountaineer

100 %

Mountaineer Creek above confluence with Leviathan

100 %

Bryant Creek below confluence with Mountaineer 50 % 100% | 12.3%

Bryant Creek above Doud Springs 100 % NA NA
10 Bryant Creek upstream of confluence with East Carson 100 % NA NA
11 East Fork Carson upstream of Bryant Creek 100 % NA NA
12 East Fork Carson downstream of Bryant 100 % NA NA
13 East Fork Carson upstream of Ruhenstroth Dam 100 NA NA




Station Description

Upper Leviathan Creek above mine and AMD seeps

100 %

Mountaineer Creek above confluence with Leviathan

100 %

Biphasic Treatment Stream

100 %

High-Density Sludge Stream

100 %

Aspen Creek Bioreactor Stream

100 %

Leviathan Creek above Beaver Pond

100 %

17 Leviathan Creek below confluence with Aspen 100 % NA NA
5 Leviathan Creek above confluence with Mountaineer 100 % NA NA
7 Bryant Creek below confluence with Mountaineer 100 NA NA
23 Bryant Creek at CA state line 100 NA NA
Acute Toxicity Test — Ceriodaphnia Survival
Station | Station Description NOEC LOEC LC50
2 Upper Leviathan Creek above mine and AMD seeps 100 % NA NA
6 Mountaineer Creek above confluence with Leviathan 100 % NA NA
18 Biphasic Treatment Stream 100 % NA NA
19 High-Density Sludge Stream 50 % 100% | >100%
20 Aspen Creek Bioreactor Stream 100 % NA NA
21 Leviathan Creek above Beaver Pond 50 % 100% | >100%
17 Leviathan Creek below confluence with Aspen 50 % 100% 82%
Leviathan Creek above confluence with Mountaineer 100 % NA NA
Bryant Creek below confluence with Mountaineer 100 NA NA
23 Bryant Creek at CA state line 100 NA NA




Station Station Description NOEC LOEC LC50

2 Upper Leviathan Creek above mine and AMD seeps 100 % NA NA

6 Mountaineer Creek above confluence with Leviathan 100 % NA NA

18 Biphasic Treatment Stream 100 % NA NA

19 High-Density Sludge Stream 100 % NA NA

20 Aspen Creek Bioreactor Stream 100 % NA NA

21 Leviathan Creek above Beaver Pond 100 % NA NA

17 Leviathan Creek below confluence with Aspen 100 % NA NA

Leviathan Creek above confluence with Mountaineer 100 % NA NA

Bryant Creek below confluence with Mountaineer 100 NA NA

23 Bryant Creek at CA state line 100 NA NA

Chronic Toxicity Test — Ceriodaphnia Reproduction

Station Station Description NOEC |LOEC LC50
2 Upper Leviathan Creek above mine and AMD seeps 100 % NA NA
6 Mountaineer Creek above confluence with Leviathan 100 % NA NA
18 Biphasic Treatment Stream 25% 50% 49%
19 High-Density Sludge Stream >6.25% | 6.25% 25%
20 Aspen Creek Bioreactor Stream >6.25% | 6.25% 63%
21 Leviathan Creek above Beaver Pond 12.5% 25% 17%
17 Leviathan Creek below confluence with Aspen 100 % NA NA
5 Leviathan Creek above confluence with Mountaineer 100 % NA NA
7 Bryant Creek below confluence with Mountaineer 100 NA NA
23 Bryant Creek at CA state line 100 NA NA




Station Station Description

Upper Leviathan Creek above mine and AMD seeps

Mountaineer Creek above confluence with Leviathan

Aspen Creek above confluence with Leviathan

Leviathan Creek above Beaver Pond

Leviathan Creek below confluence with Aspen

5 Leviathan Creek above confluence with Mountaineer 100 % NA NA
7 Bryant Creek below confluence with Mountaineer 100 NA NA
23 Bryant Creek at CA state line 100 NA NA

Acute Toxicity Test — Ceriodaphnia Survival

Station Station Description NOEC LOEC LC50
2 Upper Leviathan Creek above mine and AMD seeps 100 % NA NA
6 Mountaineer Creek above confluence with Leviathan 100 % NA NA
22 Aspen Creek above confluence with Leviathan 100 % NA NA
21 Leviathan Creek above Beaver Pond 50 % 100 % 68 %
17 Leviathan Creek below confluence with Aspen 50 % 100% |>100%
5 Leviathan Creek above confluence with Mountaineer 100 % NA NA
7 Bryant Creek below confluence with Mountaineer 100 NA NA
23 Bryant Creek at CA state line 100 NA NA




Station

Station Description

2

Upper Leviathan Creek above mine and AMD seeps

6

Mountaineer Creek above confluence with Leviathan

22

Aspen Creek above confluence with Leviathan

21

Leviathan Creek above Beaver Pond

17 Leviathan Creek below confluence with Aspen 100 % NA NA

5 Leviathan Creek above confluence with Mountaineer 100 % NA NA

7 Bryant Creek below confluence with Mountaineer 100 NA NA

23 Bryant Creek at CA state line 100 NA NA

Chronic Toxicity Test — Ceriodaphnia Reproduction
Station Station Description NOEC LOEC LC50

2 Upper Leviathan Creek above mine and AMD seeps 100 % NA NA

6 Mountaineer Creek above confluence with Leviathan 100 % NA NA
22 Aspen Creek above confluence with Leviathan 100 % NA NA
21 Leviathan Creek above Beaver Pond >6.25 % 6.25% 5.20 %
17 Leviathan Creek below confluence with Aspen 50 % 100% >100%
5 Leviathan Creek above confluence with Mountaineer 50 % 100% >100%
7 Bryant Creek below confluence with Mountaineer 100 NA NA
23 Bryant Creek at CA state line 100 NA NA







