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Introduction

Acid mine drainage (AMD) is a low pH, sulfate-rich
solution with high acidity and iron concentrations. It results
fromthe oxidation of metal disulfide minerals upon exposure
to air and water. Coal and metal mining operations
throughout the world are plagued by the generation of AMD
and its potential to pollute water resources. Laws and
regulations require that water contaminated by AMD must
be treated to remove metals and neutralize acidity before
discharging into ground or surface waters.

Chemical treatment of AMD is primarily designed to
neutralize acidity, raise pH, and to precipitate metals
dissolved inthe water. Four chemicals (calcium hydroxide,
sodium hydroxide, sodium carbonate, and ammonia) are
predominately used to treat AMD, and costs of treating
various amounts of AMD with these chemicals have been
outlined (Skousen et al. 1990).

After chemical treatment, the treated water flows into
sedimentation ponds so metals inthe water can precipitate.
Residence time of the water, which is dictated by pond size
and depth, is important for adequate metal precipitation.
Hilton (1993) found pond size to be too small on most AMD
treatment sites to result in complete treatment of the water
and precipitation of dissolved metals, and encouraged
adequate sizing for AMD treatment. Sometimes when
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pond size is inadequate, special chemicals such as
coagulants, flocculants, or oxidants are needed to
improve the removal of metals in AMD (Skousen et al.
1993).

Dissolved metal ions are precipitated from AMD as a
loose, open-structured mass of tiny grains called “floc”.
The amount of metal floc generated by AMD
neutralization depends on the quality and quantity of
water being treated. Large quantities of highly acidic
AMD are treated with chemicals in West Virginia and
other Appalachian states thereby creating vast amounts
of AMD floc.

Inorderto maintain adequate water-holding volumes,
floc must be periodically removed from AMD treatment
ponds to provide sufficient residence time for metal
precipitation. Costs of removing floc from AMD ponds
and hauling the floc to disposal sites are estimatedto be
almost equal to the costs of chemically treating the
water. Locations commonly used for disposal of AMD
pondflocinclude abandoneddeep mines, pitsonsurface
mines, and refuse piles. Because of the large amount
of pond floc being generated, concern for adequate
disposal of this material is growing. In addition, little is
known about the stability of these flocs once they are
removed from AMD ponds.






