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Abstract
From South African and international experience, it is known that coal mining has a pronounced impact on surface and
groundwater quality and quantity. The influx of water may be as low as 1% of rainfall for underground mines to as much
as 20% for opencast mines. Such differences may influence the quantity and quality of surface water and groundwater resources at the local scale and further afield. The Waterberg coal reserves represent the only area with proven coal
reserves which are still available for development in South Africa. These reserves are targeted for large-scale mining in
the near future, and are situated in a relatively dry part of South Africa. In view of the low rainfall and limited surface
water resources, the necessary level of safeguard measures to ensure the quantity and quality of existing water resources
is unclear. Experience from other areas cannot necessarily be extrapolated directly. A scoping level study was performed
to consolidate the existing information on the geohydrology and pre-mining water quantity and quality of water resources
associated with the Waterberg coal reserves. New data regarding water quality and acid-base potential for the different geological areas (through field investigations) and geology and mining methods were obtained. Findings showed a significant
likely impact on groundwater resources, with a potential for generation of acid mine drainage, although low transmissivities
will in all probability prevent decant after back-filling is complete.

Keywords: Waterberg Coalfield, water quality, water quantity, recharge, acid-base accounting,
geohydrological modelling

Introduction

Objectives of the study

Local South African and international experience in the field
of coal mining has yielded the generally known fact that coal
mining has a pronounced impact on surface water and groundwater quality and quantity. The influx of water into the mines
may be as low as 1% of rainfall for deep board and pillar mines
with no subsidence, to as much as 20% for some opencast
mines (Hodgson et al., 2007). Such differences may influence
the quantity and quality of surface water and groundwater
resources at the local scale and further afield. The Waterberg
coal reserves represent the only large area with proven coal
resources remaining for development in South Africa. These
resources have been targeted for large-scale mining in the near
future.
The Waterberg coal resources are situated in a relatively
dry part of South Africa. In view of the low rainfall and limited surface-water resources, the necessary level of safeguard
measures to ensure the quantity and quality of existing water
resources is still unclear. Experience gained from other South
African mining areas cannot be extrapolated directly as the
area is unique in terms of the climatic setting and prevailing
local conditions.

The study aimed to investigate:
• The different aquifers in the study area and their geohydrological parameters
• Pre-mining water quantity and quality of water resources
associated with the Waterberg Coalfield
• The acid-generating potential of the geology found in the
study area and buffering capacity of country rock.
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This information will assist in:
• Detecting potential problem lithologies with regards to
higher acid generation potential
• Predicting the impact of additional mines in the area
• Determining whether the future mines would ever reach
decant level using geohydrological modelling methods
• Providing recommendations on future studies.

Study area
The study area is located in the Limpopo Province of South
Africa, and forms part of the Waterberg Coalfield. The
Limpopo province is South Africa’s northernmost province (see
Fig. 1). The study area covers an area of more than 2 300 km 2.
With regards to infrastructure there is presently 1 operational
colliery and 1 operational power station located in the study
area, with a second power station currently under construction.
The area has a low rainfall with a dry climate, receiving
only summer rainfall. The average annual rainfall for the area
varies between 285 mm and 560 mm (SA Weather Service,
2008). The area is drained by 2 rivers, namely the Mokolo,

531

