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Introduction

The Surface Mining Control and Reclamation Act (SMCRA)
requires operators and regulators to predict the amount of acid
mine drainage (AMD) that may occur on a potential mine site
before disturbance. Accurate prediction of AMD before surface
mining requires a complete understanding of many components
at a mine site. Three of the most important factors are: 1)
overburden geochemical analyses, 2) the postmining hydrology
of the site, and 3) method and precision of overburden handling
and placement in the backfill during reclamation.

Overburden Analyses - Premining analyses of soils,
overburden, and the coal pavement are required by law to
ascertain the physical and chemical characteristics of the strata
above and immediately below the coal bed. Overburden analysis
and characterization provide important information about
overburden layers that are acid toxic, potentially acid-producing,
neutral, or alkaline. Overburden analysis for surface mining
begins with Acid-Base Accounting (ABA). This analytical
technique provides asimple, relatively inexpensive, and consistent
procedure to evaluate overburdens. It balances potential acidity
(based on total or pyritic sulfur content) against total neutralizers
(primarily carbonates) in an overburden sample. Samples
containing more acid potential than alkaline material are shown
to be deficient in neutralizing materials (“maximum needed”),
while the reverse situation is shown as “excess” neutralizing
materials.

Rock layers that are marginal (having about equal proportions
ofeachtype of material) can be subjected to leaching or weathering
analyses. Leaching/weathering procedures were devised to
predict the chemical responses of a rock to weathering. The
simulation tests are conducted over a predetermined length of
time to estimate the rate of reaction or breakdown of minerals in
the rock. Leaching methods consist of placing a rock sample
(ground to a specified particle size) into water-tight containers,
flushing or flooding the containers with water, and collecting and

analyzing the effluent for pH, acidity, alkalinity, iron, sulfate, etc.
Leaching equipment may be varied and solvents may be recycled
or heated during the leaching procedure. Several computer
software programs are also available to model hydro-geochemical
systems to predict AMD production. The models use overburden
geochemical data, chemical and biological oxidation rates,
anticipated water infiltration rates, and environmental conditions.
These additional analyses sometimes supplement information
given by ABA and can often help evaluate how a particular rock
type may react in a backfill. Identification of the chemical
production potential of overburden layers aids in developing
overburden handling and placement plans.

Postmining Hydrology - The hydrology of a backfill and its
effect on AMD are very complex, but research on the movement
of water into and through a mine backfill has provided some
information on preventing and controlling AMD. Generally, the
porosity and hydraulic conductivity of the materials in a backfill
are greater than those of the consolidated rock overburden that
existed before mining, and changes in flow patterns and rates
should be expected after mining (Caruccio and Geidel 1989).
Often, the fine-grained topsoil placed over the backfill conducts
water more slowly than the underlying coarse material, and thus
the topsoil may determine the amount and rate of water movement
into the backfill (Guebert and Gardner 1992). As water moves
into coarse materials in the backfill, it follows the path of least
resistance. Forexample, water will flow through more permeable
acid sandstones and around calcareous shales. The water continues
downward until it encounters a barrier, the coal pavement, or
other compacted or slowly permeable layer. Water does not
move uniformly through the backfill by a consistent wetting
front. The chemistry of the water emanating from the backfill
will reflect only the rock types encountered in the water flow
path, notto the geochemistry of the total overburden (Ziemkiewicz
and Skousen 1992).
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