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Abstract:

Observations of surface-mined areas at Colstrip, located in southeastern Montana, indicate that there is
a potential for severe erosion on minesoils lacking vegetative cover. Quantitative data are unavailable
on the erodibility of these minesoils.

The purpose of this study was to set up an effective mathemetical model, based on physical processes
of rainfall and runoff to predict soil loss or sediment yield generated from these mined areas. The
mathematical relationships of the model were used to describe the dynamics of the erosion
subprocesses, such as soil detachment and transport by rainfall and runoff.

Soil erosion was simulated for several combinations of slope gradient, simulated rainfall intensity,
runoff rate, and soil texture. Results were presented graphically. An interactive statistical analysis
package was used to analyze data collected in the laboratory. A rainfall simulator with 827 tubing tips
was coupled to a specially designed erosion plot (61 X 61 X 10 cm) with slope adjustable from one to
sixty percent. Currently-available empirical equations like the Universal Soil Loss Equation cannot
provide such descriptive simulation of this complex process. However, the proposed erosion model will
also require modification of its mathematical relationships and introduction of some other components
related to the simulated erosion process to adequately predict soil loss. This model lends itself to
expansion into a more comprehensive model if the soil loss data are made available.

It is expected that this study will provide an effective erosion model that can be utilized to improve
future erosion research for surface-mined areas and other disturbed lands, and to predict sediment yield
more accurately for reclamation planning.



