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Open-cut coal mining in Central Queensland involves the breaking up of overburden that overlies the coal seams
using explosives, followed by removal with draglines which results in the formation of extensive overburden
spoil-piles with steep slopes at the angle of repose (approximately 75 % or 37o). These spoil-piles are found in
long multiple rows, with heights of up to 60 or 70 m above the original landscapes. They are generally highly
saline and dispersive and hence highly erosive. Legislation requires that these spoil-piles be rehabilitated into a
stable self sustaining ecosystem with no off-site pollution.

The first stage in the rehabilitation of these landscapes is the lowering of slopes to create a landscape that
is stable against geotechnical failure and erosion. This is followed by revegetation generally with grasses as
pioneer vegetation to further reduce erosion and a mixture of native shrubs and trees. Minimizing erosion and
excessive on-site discharges of sediment into the working areas may result in the temporary cessation of mining
operation with significant financial consequences, while off site discharges may breach the mining lease condi-
tions. The average cost of rehabilitation is around $ 22,000 per ha. With more than 50,000 ha of such spoil-piles in
Queensland at present, the total cost of rehabilitation facing the industry is very high. Most of this comprised the
cost of reshaping the landscape, largely associated with the amount of material movement necessary to achieve
the desired landscape. Since soil and spoil-piles vary greatly in their erodibilities, a reliable and accurate method
is required to determine a cost effective combination of slope length, slope gradient and vegetation that will result
in acceptable rates of erosion.

A user friendly hillslope computer package MINErosion 3, was developed to predict potential erosion to
select suitable combinations of landscape design parameters (slope gradient, slope length and vegetation cover)
that will result in acceptable rates of erosion. Slope length and gradient can then be used by the mining companies
as inputs into their landscape design software to cost effectively construct suitable landscapes that will meet the
required erosion criteria. MINErosion 3 itself is a cost effective package as it used laboratory derived parameters
as inputs and predicts both the field annual average soil loss under the prevailing climatic conditions (using
RUSLE) as well as the potential erosion from individual storms with known recurrent intervals (using MUSLE).
MINErosion 3 is very simple and easy to use and the data requirements are small. A database of 34 soils and
spoils from Central Queensland are imbeded in the model.

This paper discusses the approach adopted for this model, its features and validation against data collected
using large field rainfall simulators as well as field runoff plots ranging from 20 to 120 m long at different slope
gradients from 10 to 75 %. The agreement between predicted (Y1) and measured (X1) annual average soil loss is
good with a regression equation of Y1 = 0.8 X1 + 0.005 and an R2 = 0.70; while predicted (Y2) and measured
(X2) rainstorm erosion events have a regression of Y2 = 0.867 X2 with an R2 of 0.68.


