






Thoughtful location of mining Hischarges within a watershed is also a mitigative

"tool. If a sUfficiently large upstream \'latershed is coosen, it ensures suf-

ficient dilutional flow. It also protects aqainst the effects of an accidental

release if routine treatment or containment ~cedures of a mine fail.

4.7.7.2 Treatment of Aqueous Mine Waste for Trace Metal Rerroval. Treatment

methods discussed are based on information from Iwasaki et al. (1975), EPA

(1975), Huck and leClair (1978), and Cott (1978) on treabnent of mining waste ..

water. '!he metmds presented are: lime precipitation: 1 ime precipitation arrl

'ef~Iuent"p:>lishing: xanthate precipitation: cementation: and activated carron
...... "

adoorption. , Additiqnal ,trace metal rerroval methods are available and are

discussed in the', aforementioned sources.

."

.' ,",,

Lime treatment to increase 'pH is effective largely due to the decrease in metal

hydroxide s:::>lubility \vi th increasing pH (Iwasaki et al. 1976). Field results

indicate the feasibility of industrial application of the technique. Based on

published s:::>urces, industry data, and analysis of samples, it appears that the

concentrations given in the tabulation below may be routinely and reliably

attained by hydroxide precipitation in the ferro alloy-ore mining and milling

industry (EPA 1975).

Metal

Cu
Ni
Zn

Cbncentration (mq/l)

0.03
0.05
0.15

Cbmhined, these concentrations \'Puld yield a CEU of 50 ug/l, less than r-bdel C's

CF,U and easily handleable by dilution. SUPrortive data from copper mining

operations have been obtained (<btt 1978: EPA 1975).
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Secondary treatment or p:>lishing can be incoqnrated in crldition to lime preci-

pitation, as was dem:mstrated by a pilot plant for treatment of acid mine

drainage. It employed lime and p:>lymer addition, flocculation, clarification,

filtration, and sludge recycle. Results are presented below (Huck and LeClair

1978) :

Extractable Metal Concentration in mg/l
Cu Zn

Input
Clarifier overflow
Sand filtration

5-76
0.05
0.04

22-1590
0.36
0.19

The Climax M:>lybdenum Company conducted pilot plant studies in which lime preci-

pitate was conditioned in an electrocoagulation cell, then mixed with a JX)lymer

flocculant, and finally floated in an electroflotation basin by "microbubbles."

Feed concentrations of copper and zinc ~re reduced from 0.19 and 0.29 rrq/l,

respectively to 0.050 mg/l (Gatt 1978).

Iwasaki et ai. (197(1) investigated the feasibility of copper and nickel rerroval

by metal-xanthate precipitation, cementation, and adsorption onto activated car-

bon. Results indicate that a:mcentrations of free copper and nickel can be

significantly reduced by metal-xanthate precipitation.

Cementation of copper and nickel onto sJX)nge iron appears to be the rrost effee-

tive of the three methods tested, capable of reducing initial Iretal cnn-

centrations of 10 mg/l to less than 0.01 mg/I. Arother p:>ssible technique is

activated carbon adrorbtion of cnpper and nickel, but this may fit be feasible in

field application due to the arrount of carbon required (Iwasaki et ale 1976).
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