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Abstract

Largely dependent on gold mines for their economic survival, many mining towns in the Far West Rand fear the effects of 
the inevitable impact of mine closure, not only on the economy but also on social stability. Large-scale environmental deg-
radation in the form of sinkholes and widespread radioactive pollution exacerbate such fears. Based on an analysis of min-
ing impacts and potential threats for post-mining developments provided in Part I, this 2nd  paper in a 3-part series aims to 
stimulate thought, through the discussion of potential opportunities centred on the rich water resources of the area. This is 
in full recognition of a subsequent need to assess the economic and technical feasibility of identified opportunities in more 
detail. Many opportunities are based on the concept that perceived mining liabilities may have the potential to be turned 
into assets. Examples include the restoration of dewatered karst aquifers and their use for storing large volumes of water, 
protected from evaporation losses, combined with artificial groundwater recharge and harvesting as well as underground 
generation of hydropower. This could well be complemented by other water-based developments such as aquaculture, agri-
culture and different forms of tourism relating to water, karst and mining. Possibilities for using waste land such as sinkhole 
areas and slimes dams include the establishment of a large game reserve on donated land as well as using tailings for biofuel 
production and generating solar- and wind-based electricity. Lastly, the re-establishment of a uranium-related industry is 
explored; this could capitalise on existing infrastructure and former expertise and benefit from the envisaged development 
of uranium as a strategic resource in SA. In view of the current media attention given to negative environmental and health 
effects, it is, however, questionable whether such development would be acceptable to local residents. 
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Introduction

Based on the analysis of century-old mining impacts relating to 
deep-level gold mining, and their potential to threaten sustain-
able post-mining developments (Winde and Stoch. 2010a), this 
paper aims mainly to stimulate ideas and concepts on how to 
meet the challenges associated with mine closure. Owing to the 
nature of such an approach it must be stressed that all concepts 
presented will need further investigation to establish technical 
and, more importantly, economic feasibility. 

Post-mining development opportunities

Research opportunities

In view of the serious repercussions that uncontrolled re-
watering may have on the environment, it is imperative to 
prevent worst-case scenarios by proactively addressing the 
issue in cooperation with the gold mines, while they are still 
operational. In order to achieve this, sufficient data and sci-
entific understanding must be obtained, as well as retained, 
which includes making use of access to underground facilities 

for as long as this is still possible. The process of obtaining 
sufficient knowledge on re-watering consequences simultane-
ously provides a unique opportunity to study karst hydrology, 
including analysing dynamics and consequences of dewatering, 
as one of the world’s largest karst field experiments, unprec-
edented in depth, magnitude and scale. In view of the fact that 
karst systems, worldwide, rank amongst the most important 
groundwater resources, many of which face increased threats 
of pollution, the current gaps in knowledge on karst hydrology, 
in general, and intra-karst contaminant transport, in particu-
lar, present a unique opportunity to place the Far West Rand 
(FWR) on the scientific world map. This is even more so in 
view of the unrivalled mass and density of available historical 
data generated over the past 60 or so years of active dewater-
ing, ranging from water quality records, flow gauging, pump-
ing volumes and borehole observations to hundreds of kilome-
tres of documented drilling cores, long time-series of monthly 
surface level monitoring records, karst tracer experiments and 
large-scale gravimetric surveys, to name but a few. In fact, the 
extent, density and quality of such data could only have been 
afforded by the contribution, at the time, of the world’s rich-
est gold mines. Efforts are currently underway at the Water 
Research Group of the NWU (Potchefstroom Campus) to tap 
into this wealth of data by retrieving, collating and archiving 
available data and information using Geographical Information 
Systems (GIS), electronic databases as well as a hard copy 
library currently containing some 4000 entries. 
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