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Abstract:
Surface coal mines in the western United States are required to sample regraded spoils to determine if
spoil handling procedures have been effective, to screen the material for adverse physicochemical
properties, and to determine how adequately premining overburden information can predict the nature
of this spoil material. At the Absaloka Mine in southeast Montana the surface 2.44 meters of regraded
spoils were sampled in two depth increments, 0-1.22 meters and 1.22-2.44 meters, and at a sampling
interval of approximately 69 meters as required by the Montana Department of State Lands.
Geostatistical procedures were used to more objectively characterize the spoil material. The purpose of
this study is to show how geostatistical techniques can be used to develop a more efficient approach to
sampling regraded spoil.

The objectives of this study were to determine if significant differences in physicochemical properties
exist between the two spoil sampling zones, to quantify the spatial aspects of spoil physicochemical
properties using the semi-variogram, and demonstrate how geostatistical techniques can be used to
develop sampling strategies for characterization of the regraded spoil.

Semi-variograms were computed from 240 samples for pH, EC (mmhos/cm), saturation percentage,
SAR, ESP, and percent clay and sand. The semi-variograms had large nugget variances and ranges of
influence that varied between 244 meters and 366 meters. Semi-variograms were fitted with spherical
models and validated using jackknifing techniques. Block kriging was used to map the spoil properties
and delineate areas of spoil that are potentially phytotoxic.

To characterize the spoils a two phase sampling strategy is proposed. Spoils are first sampled at a fixed
sample spacing based on semi-variogram properties and kriging techniques. At a square grid sample
spacing of 140 meters, kriging estimates could be made anywhere within the sample region for all the
spoil properties investigated. Second phase sampling is implemented if problem areas of spoil are
found during first phase sampling. To better characterize problem areas of spoil, the sample intensity is
increased over the 140 meter sample intensity set during phase one sampling. Second phase sampling is
based on the average estimation variance associated with a particular sample spacing. Curves were
developed to help guide this additional sampling. 
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