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Abstract

Coal companies mining in acid-producing areas of the
eastern United States control acid mine drainage primarily
by water treatment. However, they face the prospect of
long-term to indefinite water treatment and its attendant
liabilities. It is obvious that cost-effective methods which
prevent the formation of acid mine drainage would be
preferable.

Recent studies with Appalachian coal refuse have indi-
cated that certain types of alkaline amendments have the
potential to prevent acid mine drainage from pyritic coal
refuse. This paper discusses a research project in which
kiln dust, Fluidized Bed Combustion (FBC) ash, and rock
phosphate were mixed with various pyritic coal wastes and
subjected to intensive oxidation and leachingin the labora-
tory.

The results indicate that, at least under laboratory
conditions, a ratio of neutralization potential to maximum
alkaline leachate (NP:MPA) of 0.35 or greater resulted in
neutral to alkaline leachate. Trials are now underway to
evaluate the performance of these materials under large-
scale, controlled field conditions.

Background

Acid Base Accounting (ABA) was developedinthe early
1970'sby researchers at West Virginia University to identify
and classify geologic strata encountered during mining
(West Virginia University, 1971). A history of Acid Base
Account is provided by Skousen et al. (1990).

Since its development, ABA has been used extensively
inthe United States and several other countries forpremining
coal overburden analysis. Its popularity largely stems from
its simplicity. Howaever, it has been subject to criticism
since it does not account for the different rates of acid and
alkali-generating reactions in rock. Modifications to ABA
have been recommended (Smith and Brady, 1990; and
diPretoro, 1986). Other methods have developed which
accelerate or otherwise control the oxidation and leaching
process in rock samples. One such procedure, that of
Renton et al. (1988), was employedin this study to simulate
the rate of weathering of acid-producing rock samples
alone and in combination with alkaline amendments. The
results are compared with traditional ABA parameters.
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Recent Studies

diPretoro and Rauch (1988) found poor correlations
(reported R squared = 0.16) between a volume-weighted
acid base net neutralization potential (NP) and net drain-
age alkalinity near 30 mine sites in West Virginia. Erickson
and Hedin (1988) showed similar poor correlation between
maximum potential acidity (MPA), NP, net NP from ABA
and net alkalinity from drainage water. Both papers related
that factors other than overburden characteristics were
involved in predicting post-mininig water quality.

diPretoro and Rauch (1988) found that sites which had
greater than 3% calcium carbonate equivalent (NP) in
overburden produced alkaline drainages while at 1% or
less acidic drainage resulted. Erickson and Hedin's results
indicate that 2% calcium carbonate or less produced acidic
drainage while 8% or more produced alkaline drainage. (In
this later study there were no sampling points between 2%
and 8%).

O'Hagan and Caruccio (1 986) found that the addition of
calcium carbonate at 5% by weightto a coal refuse contain-
ing 1% S produced alkaline drainage. In Minnesota,
Lapakko (1988) found that 3% calcium carbonate neutral-
ized an overburden material with 1.17% S.

Hedin and Erickson (1988) compared water quality from
rocks weathered in humidity cells to ABA values. Cumula-
tive sulfate from humidity cells was strongly correlated with
total sulfur (R squared = 0.69), while cumulative acidity/
alkalinity was correlated with net NP ( R squared = 0.37).
They also showed sulfate from humidity cells was signifi-
cantly correlated to sulfate fromdrainage water (R squared
=0.17), butthe correlationwas not strong enoughto predict
post-mining drainage quality.

Bradham and Caruccio (1991) conducted several
overburden analytical tests on pyritic wastes from Canada.
They found water quality resulting from column leachings,
ABA projections, and soxhlets correctly predicted eightout
of ten sites where drainage was monitored from refuse
piles, with weathering cells predicting ten out of ten results.

There have been several modifications inusing ABAIN
predicting drainage quality. The PaDER (Smith and Brady,
1990) developed a spreadsheet which calculates mass-
weighted maximum potential acidity (MPA), NP and net
NP. The spreadsheet also summarizes the overburden






