












































is driven by concentrations of lead and zinc, with a moderate risk presented by arsenic and copper
concentrations in the effluent from Tailings Area 5. The risk to human health is low, except for the
Tailings Area 5 effluent. The human health risk presented by lead is high and by arsenic is moderate ,
according to the most stringent RMC.

All arsenic concentrations meet the Idaho toxic substance criterion of 50 ug/L. for recreational and
domestic uses (IDAPA 58.01.02.210.01). The much lower human health criterion of 0.018 ug/L applies
only to trivalent arsenic (IDAPA 58.01.02.201.02d), and is based on cancer risk (40 CFR 136(b)). In
oxygenated waters such as Jim Creek and Big Boulder Creek, arsenic is expected to be present primarily
in the pentavalent form. Arsenic concentrations exceed the most stringent BLM human risk criteria only
in the Tailings Area 5 eftfluent (W8 and W9). Zinc concentrations exceeded the Freshwater Criteria
Continuous Concentration (CCC) at the Jim Creek sites (W4, W5, W10 and W 12) and the Tailings Area 5
effluent (W8 and W9). The lead concentration exceeded the Freshwater CCC in the Tailings Area 5
effluent sample (W8, W9) and in the June 2002 samples from Jim Creek (W10 and W12) and upper Big
Boulder Creek (W11).

Zinc concentrations were generally about three times as high in June 2002 as in autumn 2001. Lead
concentrations were also somewhat higher, except in the Tailings Area 5 effluent. Arsenic, copper and
selenium concentrations do not exhibit a clear seasonal difference, perhaps because the concentrations are
generally low.

The Upper Big Boulder Creek samples (W6 and W11) were collected from upstream of both the mine
tailings and Jim Creek confluence. It can be considered to be representative of “background” conditions
in that stream. The metals of concern (copper, zinc, lead and arsenic) were notably absent during autumn
2001, but this water contained 5 ug/L. lead (moderate risk) during June 2002. The other seasonal
differences were that the pH value and hardness were lower in June 2002 than autumn 2001 by about 0.3
unit and 20 mg/L, respectively.

Samples W5 and W12 were collected from upper Jim Creek above Tailings Area 5, and can be considered
to be representative of conditions in Jim Creek below the mine adits but before the tailings deposits. This
water is slightly alkaline, with pH near 8.0 and June 2002 alkalinity of 47.8 mg/L.. However, it contained
zinc concentrations of 97 ug/LL and 410 ug/L during October 2001 and June 2002, respectively. Lead,
arsenic and selenium were also detected in one or both samples at concentrations ranging from the RL to
3 ug/L. The June 2002 lead concentration and both zinc concentrations upstream of Tailings Area 5
present a moderate relative risk to freshwater organisms.

The effluent from Tailings Area 5 contained the highest concentrations of the metals of concern in both
autumn 2001 and June 2002 samples. However, this effluent contained the lowest sulfate concentration
(1510 ug/L) during June 2002. Coupled with the 7.23 pH value and 38.5 mg/L alkalinity, this suggests
that acid generation is of less concern at Tailings Area 5 than at other areas. Sulfate, pH and alkalinity
data were not collected during autumn 2001.

Concentrations of most of the metals of concern at Jim Creek #1 (W4, W12 and W13) downstream of
Tailings Area 5 were comparable to those upstream of the tailings (W5 and W10). The exceptions were
lead and selenium. The lead concentration in Jim Creek increased from 2 ug/L upstream of the tailings to
11-13 ug/L. downstream of the tailings in June 2002. Selenium concentrations were below the RL
upstream, but just at the RL downstream in October 2001, and 3 ug/L both upstream and downstream of
the tailings in June 2002. Metals loads emanating from beneath Tailings Area 5 were diluted by Jim
Creek under both spring and late autumn flow conditions. This is consistent with the low flows estimated
below for the tailings effluent. Further dilution occurs at the confluence with Big Boulder Creek.
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Table 8. Composition of Unknown Materials

| Parameter M005 M008 M009
physical description partially cemented white powder blue crystals white-gray powder
corrosivity (pH) — 3.1 79
total sulfur — 11.8% 0.98%
calcium 29.2% 33.5 mg/kg 30.4%
magnesium — 7.7 mglkg 2750 mg/kg
sodium — <50 mg/kg 2490 mg/kg
potassium - <100 mg/kg 240 mg/kg

" arsenic 25.1 mg/kg 8.9 mg/kg 195 mg/kg
copper 5.8 mg/kg 23.9% 114 mg/kg
mercury — <0.033 mg/kg 0.422 mg/kg
lead 165 mg/kg 117 mg/kg 3240 mg/kg
selenium <1.0 mg/kg <1.0 mg/kg <1.0 mg/kg
zinc 210 mg/kg 41.4 mg/kg 5.99%
total cyanide 1.85 mg/kg <0.5 mg/kg 63.5 mg/kg
chloride — <200 mg/kg —
nitrate — <50 mg/kg —
sulfate — 35.0% —

The blue crystalline material (M0OO08) is copper sulfate. The distinctive blue color is typical of hydrated
cupric salts, and the copper and sulfate compositions are consistent with a 92% cupric sulfate. Cupric
sulfate is a sulfadizing agent used to improve the recovery of zinc sulfides (American Cyanamid 1976).

Results of Agronomic and Geotechnical Sampling

The detailed results of agronomic analyses of samples from Tailings Area 1 are presented in Appendix 4.
Some of the key results are discussed here. In general, they demonstrate that the mixed soils and tailings
from Tailings Area | are not suitable as a plant growth medium. The alluvial soils are probably usable,
with some soil amendments. It should be noted that the recommendations made by Western Laboratories
are based on generic agricultural practice in Southwestern Idaho, not to alpine habitat. Forest Service
botanists should review these results for their applicability to candidate vegetative cover species.

Soil hydrogen ion activity is reported as pH. Maximum availability of plant nutrients generally occurs
between pH 6.5 and 7.5. The SMP pH (named after Shoemaker, MacLean and Pratt; Marx, et al., 1999)
is the equilibrium pH observed after adding 20 mL of SMP buffer solution (pH 7.5) to ten grams of soil.
The SMP pH is used to estimate the amount of lime needed to neutralize the soil. The samples from
Tailings Area 1 (TIMIL, TIM2 and T1M4) were all strongly acidic, with SMP pH values ranging from 5.4
to 5.5. Based on these results, Western Laboratories recommended adding 13,000-22,000 pounds of lime
per acre to neutralize the soils. However, the alluvial soils (SOIL-1, SOIL-2, SOIL-3 and SOIL—4) were
slightly acidic to moderately basic, and Western Laboratories’ lime amendment recommendations ranged
from zero to 1,000 pounds per acre.

Electrical conductivity of the soil extract (ECe) in decisiemens per meter (dS/m) is a measure of the
amount of dissolved salts in the soil solution. High salt content can interfere with plant growth. The ECe
readings for both Tailings Area 1 samples and alluvial soil samples were in the range of no cropping
limitations (less than 0.4 dS/m) or negligible limitations (0.4-0.8 dS/m). Results were based on actual
measurements, rather than calculations from cation concentrations.
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Appendix 2, continued. Macroinvertebrate Metrics

Upper Big Boulder Cr.
Sample Lower Jim Creek Upper Jim Creek |Lower Big Boulder Cr.] Big Boulder Cr. (Duplicate)
Community Composition

% Ephemeroptera 2544 31.59 19.47 17.12 22.61

% Plecoptera 9.00 11.59 4.39 7.50 8.30
% Trichoptera 8.61 36.82 45.09 51.54 42.53
% EPT 43.05 80.00 68.95 76.15 73.44

% Coleoptera 0.78 0.00 0.00 0.19 0.21
% Diptera 45.40 15.00 27.02 14.81 19.09

% Oligochaeta 6.85 091 0.53 8.46 6.22

% Baetidae 1.76 17.73 1.58 8.27 7.88

% Brachycentridae 0.00 0.00 0.70 0.00 0.00
% Chironomidae 44.81 9.55 27.02 14.42 18.46

% Ephemerellidae 21.14 2.27 7.72 2.69 4.56

% Hydropsychidae 0.39 12.05 1.05 3.46 0.62

% Odonata 0.00 0.00 0.00 0.00 0.00

% Perlidae 0.00 0.00 0.00 0.19 0.00

% Pteronarcyidae 0.00 0.00 0.00 0.00 0.00

% Simuliidae 0.00 0.45 0.00 0.00 0.21

Diversity/Evenness Measures

Shannon-Weaver H' (log 10) 1.02 1.26 0.98 1.13 1.10
Shannon-Weaver H' (log 2) 3.40 4.20 3.24 3.75 3.66
Shannon-Weaver H' (log e) 2.35 291 2.25 2.60 2.54
Margalef's Richness 4.36 591 3.60 4.90 3.97
Pielou's J' 0.66 0.81 0.68 0.72 0.74
Simpson's Heterogeneity 0.82 0.92 0.84 0.87 0.88
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