At left - Open sandstone-
lined channel constructed by
NRCS at the Coval/Graceton
site in Indiana County, PA.

At right - Open limetone
channel constructed by
PADER at the Coval/Graceton
site in Bedford County, PA.
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Abstract

Acid mine drainage (AMD) is often associated with
mining of pyritic coal and metal deposits. AMD associated
withcoal mines inthe eastern U.S. can have acidity andiron
concentrations ranging from the teens to the thousands of
mg/l. Aluminum and manganese can be present in
concentrations ranging from zero to the low hundreds of
mg/l. Much attention has been devoted to developing
inexpensive, limestone (LS)-based systems for treating
AMD with little or no maintenance. However, LS tends to
coat with metal hydroxides when exposed to AMD in an
oxidized state, a process known as “armoring”. It is
generally assumed that once armored, LS ceases to
neutralize acid. Another problem is that the hydroxides
tend to settle into and plug the pore spaces in LS beds
forcing water to move around rather than through the LS.
While both promlems are caused by the precipitation of
metal hydroxides, armoring and plugging are two different
problems. Plugging of LS pores can be avoided by
maintaining a high flushing rate through the LS bed.
Armoring, however, occurs regardless of water velocity.

This study investigated the influence of armoring on LS
solubility and the implications of armoring and plugging on
the construction of open limestone channels (OLCs) for
treating AMD. We evaluated the AMD treatment
performance of armored and unarmored LS in oxidizing
environments both in laboratory and field studies. The
results showed ferricand aluminum hydroxide floc remained
suspended in solution until the LS was allowed to dry. As
the floc dried, the LS became armored. The laboratory
study treated AMD with armored LS (ALS) from two field
sites and unarmored LS (ULS). ALS dissolved 25 to 33%
more slowly than ULS. The field study surveyed 3- to 8-
year-old, rock-lined waterways constructed for erosion
control. One waterway was constructed of sandstone rip-
rap and seven others were constructed with LS. The
results indicated that OLC’s, though armored, continued to
reduce acidity at rates similar to those of the laboratory
study. The results were used to verify a dissolution kinetics
model that predicts the required dimensions of an OLC for
treatming a specific AMD flow and acidity.
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