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ABSTRACT

Acid mine drainage (AMD) from both
abandoned surface and underground mines
is a serious problem. The flow of water and
changes in quality over time from abandoned
mines is important in determining remediation
strategies. Acid mine drainage from surface
mines is estimated to last for 10-20 years,
while estimates of acid drainage from under-
ground mines vary from 10-100s of years.

Twelve underground mine discharges in
West Virginia were studied to compare water
quality changes between 1968 and 1999 to
see if our data are consistent with other stud-
ies. Each of the discharges were categorized
into one of three groups: undisturbed since
1968, affected by surface mining since 1968,
and reclaimed. Comparing water quality be-
tween 1968 and 1999, the discharges in the
undisturbed category showed a 35 to 48%
improvement in acid concentration and a 34
to 92% reduction in iron concentration. The
discharges affected by surface mining
showed the most dramatic improvement. For
acidity, iron, and aluminum, the percent im-
provements were all above 50%, and in most
cases were above 90%.

In the reclaimed category, the three sites
showed improvements in acid concentration
ranging from 60 to 74% and a 61 to 94% re-
duction in iron concentration. The results of
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this study indicate that underground mine
water discharges improve over time. [f the
underground mine is remined or “daylighted,”
the acidity and metals in the water are greatly
reduced since the source of the acidity (the
pyrite in the coal) is removed.

INTRODUCTION

Coal was first mined in the United States
near Richmond, VA in 1750. Coal mining was
performed by small operators using only picks
and shovels on surface coal outcrops where
little soil cover occurred. During the 1800s
the demand for coal increased forcing the
development of underground mines. Paone
et al. (1978) estimated that about 1.5 million
acres of land in the United States had been
disturbed by coal mining operations by 1971.
No estimate has been made of the miles of
underground passages and areal extent where
coal has been removed by deep mining.

One of the environmental consequences
of surface and underground mining is the gen-
eration of acid mine drainage (AMD) where
high sulfur coal and associated rocks are dis-
turbed. According to the U.S. Environmental
Protection Agency (1995), approximately
10,000 km of streams have been affected by
acid mine drainage in the northeastern U.S.
(Pennsylvania, Maryland, Ohio, and West Vir-
ginia). Mines abandoned prior to 1977






