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Document Number U0127600 Results ana Discussion

It is possible that slag contributes to the high molybdenum concentration found in sample
0918-5 ft. At all other locations, the molybdenum concentrations decrease with depth.

Molybdenum has a relatively high geochemical mobility. Its low solubility allows it to enter into
solution in water under oxidizing conditions. Molybdenum will precipitate from reduced waters.
Solubility controls include precipitation with common metals as metal molybdates. The
effectiveness of this control depends on the solubility of the metal. Molybdenum can be adsorbed
by amorphous ferric oxyhydroxides. The solubility product for calcium molybdate suggests that
water with substantial Ca** concentrations should not have large dissolved molybdenum
concentrations. Molybdenum is an accessory element in many metal ores. Soluble molybdates
may be produced in oxidized areas of the deposits. As a result, molybdenum may appear in
detectible concentrations in stream water, sediments, ground water, and vegetation at
considerable distances from their source.

6.1.4 Selenium

Selenium concentrations are listed in Table 2 and shown in Figure 7. Concentrations range from
less than the detection limit of 0.35 mg/kg (in 4 samples) to 2.00 mg/kg (0918-5 ft). The mean
crustal concentration of selenium is 0.05 mg/kg. All samples exceed this mean.

Selenium concentrations in background samples exceed the mean crustal concentration and
range from 0.60 mg/kg (0930-AL), to 0.88 mg/kg (0931-COL). This suggests that selenium is a
natural constituent in soils. Significantly elevated selenium concentrations are related to milling
activities.

Selenium concentrations increase with depth at locations 0915, 0918, 0920, and 0921. The
selenium concentration in sample 0915-5 ft (0.49 mg/kg) is 1.2 times greater than in sample
0915-3 ft (0.41 mg/kg), 0918-5 ft (2.00 mg/kg) is 2.9 times greater than 0918-3 ft (0.68 mg/kg),
0920-5 ft (0.92 mg/kg) is 2.6 times greater than 0920-2 ft (0.35 mg/kg), and 0921-4 ft

(0.86 mg/kg) is 1.3 times greater than 0921-2 ft (0.64 mg/kg). The deeper sample from location
0918 has a different lithology than all other samples. Sample 0918-3 ft is similar to other shallow
samples; they are generally silt material. Sample 0918-5 ft contains slag in addition to the fill
material and silt that is common to other samples collected at a greater depth. All remaining
samples have selenium concentrations that decrease with depth.

In some respects selenium chemistry is similar to that of sulfur. Under oxidizing conditions
selenium occurs as selenate (SeO4>). Selenate is readily reduced to elemental and relatively
insoluble Se’. In the presence of iron, selenium may coprecipitate with iron sulfides under

reducing conditions. Selenium in oxidized form is weakly adsorbed to ferric oxyhydroxides.

6.1.5 Uranium

Uranium concentrations are listed in Table 2 and shown in Figure 8. Concentrations range from
0.30 mg/kg (0920-5 ft) to 42.4 mg/kg (0918-5 ft). Five samples (0919-2 ft, 0919-4 ft, 0917-2 ft,
0917-4 ft, and 0918-5 ft) have uranium concentrations that are greater than the earths mean
crustal concentration of 1.80 mg/kg.
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All samples show decreasing concentrations with depth, except samples from location 0918. The
uranium concentration increases about 120 times from sample 0918-3 ft (0.35 mg/kg) to

0918-5 ft (42.4 mg/kg). The presence of slag in sample 0918-5 ft is the only difference between
this and all other samples. The most important potential sorbent for uranium are iron
oxyhydroxides followed by organic matter.

Under oxidizing conditions, uraaium is soluble in ground water and mobile due to the presence
of aqueous carbonate, a strong complexing agent. Uranium is often sequestered by adsorption to
iron oxyhydroxides in soil. Under strongly reducing conditions, uranium can precipitate as
uraninite (UO,). :

6.1.6 Discussion

The three background samples, 0930—-AL, 0931-COL, and 0932-COL, generally have higher
constituent concentrations than most of the samples collected. Elevated cadmium, lead, and
selenium concentrations in background samples suggest the constituents are natural components
of the rocks and soil. Concentrations of molybdenum and uranium in background samples are
less than the mean crustal concentrations, which indicates that these constituents are not natural
rock and soil components. Significantly elevated concentrations of cadmium, lead, and selenium
and elevated concentrations (greater than the crustal mean) of molybdenum and uranium indicate
an anthropogenic source.

Elevated constituent concentrations at some locations (such as 0917) indicate that mill processes
may have influenced soil chemistry. While concentrations of cadmium, lead, and selenium
appear to be naturally greater than the crustal mean, significantly elevated constituent
concentrations, such as sample 0918-5 ft, appear to be limited to small, separate areas. Likewise,
elevated concentrations of molybdenum and uranium appear to be limited in area. Samples with
elevated concentrations are few and separate enough to suggest that the concentrations may not
be a significant, continuing source of contamination.

Increases in concentration from sample 0918-3 ft to 0918-5 ft occur in all measured constituents
(cadmium, lead, molybdenum, selenium, and uranium). The concentration increases range from
2.9 to 1175 times larger in the deeper sample (0918-5 ft). Slag was collected with soil in sample
0918-5 ft while no slag was collected in sample 0918-3 ft. The slag is associated with the
operation of the lead smelter and could be expected to contain high concentrations of lead. Due
to the presence of the slag, it is difficult to assess the nature of the elevated concentrations of
cadmium, molybdenum, selenium, and uranium. The chemical composition of the slag is
unknown. Cadmium, molybdenum, selenium, and uranium may have been present in the material
used for operation of the lead smelter. The high constituent concentrations in sample 0918-5 ft is
likely attributed to the presence of slag.

6.2 Raffinate Ponds Area

A total of 20 samples were collected from 9 locations. Two samples were collected from each
location, except the samples from location 0903. At location 0903, four background samples
were collected at depths of 4 ft, 14 ft, 23 ft, and 28 ft. Two samples, 0913-4 ft and 0914-3 ft were
rock core samples and were crushed to obtain the required less than 2 mm fraction.
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Appendix B

Environmental Sciences Laboratory Notes and Field Notes
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Appendix C

Electronic Data Deliverable for Inclusion in the
SEEPro Database
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