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Abstract
The ACRU agrohydrological model, in the form of ACRU2000 and its salinity module, ACRUSalinity, was employed in
catchment-scale assessment of widespread irrigation with low quality mine-water in undisturbed (un-mined) and rehabilitated soils in the Upper Olifants basin of South Africa. The study area comprised a small catchment of 4.7 km 2 located
in a coal-mine environment, known as the Tweefontein Pan catchment. The catchment drained to a surface reservoir
(Tweefontein Reservoir) of maximum capacity and surface area 4 000 Mℓ and 1.5 km 2, respectively. The catchment was
instrumented to measure hydrodynamic responses and simulated as a hydrological system. Consideration was given to runoff, groundwater storage, evapotranspiration, baseflow, interception, irrigation water supply and rainfall, thereby accounting for all the dominant hydrological components of the system. Three scenarios were simulated using the available records
for 5 years (1999 to 2004). The first was a baseline scenario representing the prevailing condition in the study area and the
other 2 scenarios represented widespread irrigation with the mine-water on undisturbed and rehabilitated soils. In simulating the widespread irrigation on rehabilitated soils, a distinction was made between a rehabilitated irrigated area before and
after the re-establishment of the equilibrium water table. Comparison of the results from the simulated scenarios indicated
that a greater undisturbed area (max of 160 ha) than rehabilitated area (max of 120 ha) could be irrigated with mine-water
from the Tweefontein Reservoir. Irrigation on rehabilitated soils depleted the water in the reservoir more rapidly than irrigation on undisturbed soils, due to lower runoff and higher ingress to groundwater in rehabilitated areas.
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Introduction
A large amount of low quality mine-water is generated by the
coal mines in South Africa. In the Mpumalanga coalfields and
the Olifants Basin, for example, estimates of 360 Mℓ/d and
170 Mℓ/d, respectively, may be generated after the closure of
the mines there (Grobbelaar et al., 2004). The general problem
of the disposal of the generated low quality mine-water has
been well recognised in South Africa (DWAF, 1993; Pulles
et al., 1995; Bell et al., 2001; Younger, 2002; Coleman et al.,
2003; Heath et al., 2004). The need for a cost-effective as well
as environmentally sustainable means of mine-water disposal
has fostered interest in the possibility of utilising mine-water
for irrigation in suitable soils, which could include rehabilitated
mined land. The potential offered by such mine-water utilisation will, however, depend on the availability of the water in
proximity to a suitable soil (Tanner et al., 1999). Other factors
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that need to be considered are the resultant soil water and salt
balance for different cropping systems, the choice of irrigation
management strategies (Jovanovic et al., 2001), and the impact
of the irrigation drainage water on water resources. The focus
of this study was the impact of mine-water irrigation on water
resources.
The use of wastewater from collieries for irrigation of
agricultural crops on both undisturbed (i.e. un-mined) and
rehabilitated soils has been investigated in some detail in South
Africa (Du Plessis, 1983; Barnard et al., 1998; Annandale et al.,
1999; Annandale et al., 2001; Annandale et al., 2002; Jovanovic
et al., 2002). These investigations focused on field assessments
(at centre pivot scale) of the impacts of irrigation with minewater on crop production, soil characteristics and the quantity
and quality of drainage water. Rehabilitated soils are different
from normal agricultural soils (Viljoen, 1992; Schoeman et
al., 2002). Rehabilitation is carried out after complete removal
of the overburden and the coal. The material from an adjacent strip (a mixture of broken rock and soft overburden) is
back-filled into the void and graded to form a new surface
topography. Usable topsoil, stripped ahead of the mining, is
then replaced on the new surface. Because of the large soil
volumes involved, heavy machinery is required and this exerts
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