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Abstract
Mining is exposed to geological uncertainty as well as to economic forces beyond its control, such as commodity prices
and exchange rates that govern profitability. Predictions of future scenarios in mining areas are thus inherently difficult
and unreliable. This uncertainty is exacerbated by the long time periods required for pro-active planning of post-mining
developments often spanning several decades. This paper presents examples from a gold mining area in the Far West Rand
(South Africa) illustrating the variance between predicted scenarios and reality. The facts are embedded in a historical
recount of events crucial for the design and approval of mine-closure plans, as well as post-mining development. It is argued
that historical arrangements and data need to be understood and preserved in order to avoid the repetition of (costly) mistakes made in the Far West Rand. Owing to the pivotal role of water in the semi-arid area and the fact that some of the most
important groundwater resources of South Africa were impacted on by deep-level mining, this paper in 3 parts adopted a
largely hydraulic perspective. The loss of ‘institutional memory’ and local expertise has been identified as the main threat
to planning. Part 3 presents an attempt to counteract such loss by providing an account of the events of 5 decades, as witnessed by the first author.
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Introduction
Part 3 of this paper follows on from Parts 1 and 2, addressing
the legacy inherited by, threats to, and opportunities for, future
development of an area heavily impacted on by mining (Winde
and Stoch, 2010a; b). In Parts 1 and 2 examples of the need to
preserve what is termed ‘institutional memory’ were provided, in
order to avoid repeating the mistakes of the past and to create a
sound base for decisions regarding mine closure. Part 3 attempts
to assess, in the case of the Far West Rand (FWR) goldfield, the
extent to which the anticipated scenarios and predicted developments match reality. To this end historical planning documents
have been analysed and compared with actual developments that
have taken place. Again the focus is on the effects of mining
on natural resources, with the emphasis on dolomitic groundwater. The approach acknowledges the particular challenges
of planning for areas largely controlled by a volatile and rather
unpredictable industry, which is not only subjected to geological uncertainty, but also exposed to global economic forces,
such as the gold price and ZAR/USD exchange rates, operating beyond its control. Furthermore, the occurrence of drastic
political changes in the recent past, at global and national scales,
further supports the fact that planning horizons which spanned
several decades are inherently plagued by uncertainty. However,
in identifying areas of significant variance between expectation
and reality, it is hoped that first approximations for quantifying
uncertainty in mining-dominated environments can be derived
and factored into current attempts to predict developments and
plan for a sustainable future.
* To whom all correspondence should be addressed.
 +2718 299 1582; fax: +2718 299 1582;
e-mail: frank.winde@nwu.ac.za
Received 5 August 2009; accepted in revised form 9 December 2009.

Available on website http://www.wrc.org.za
ISSN 0378-4738 (Print) = Water SA Vol. 36 No. 1 January 2010
ISSN 1816-7950 (On-line) = Water SA Vol. 36 No. 1 January 2010

Historical development of mining and water-related
issues in the FWR
The pre-mining period
The recent history of the FWR is a lesson about changes taking
place in many different fields – political, scientific, economic
and demographic. Unfortunately, a simplistic arrangement does
not apply to the FWR, where planning and serendipity appear
to be major role players in roughly equal proportion. To this
must be added the vagaries of politicians, industrialists, scientists and the community leaders involved, where the dominant
drivers seem to have been financial- and/or self-interest.
The 1st step to disturb what can be labelled an ‘agrarian
equilibrium’, based on successful irrigation farming in the
Wonderfonteinspruit (WFS) valley, was the indirect influence
of mining that led to the large-scale pumping of dolomitic
groundwater from the Zuurbekom Compartment – a major
karst aquifer straddling the southern boundary of the upper
WFS catchment. This water was supplied to Ferreira’s Camp,
a temporary mining site that grew in stature and size from
1886 to the present economic dynamo of global significance,
Johannesburg (Ramsden, 1985). The large volumes pumped
from the Zuurbekom Compartment soon led to the drying up
of the source of the Klip River. Furthermore, many springs in
the vicinity of the mining camp, for example Doornfontein and
Turffontein, were contaminated by the horse stables and washhouses placed adjacent to these water resources. These developments soon fuelled contention between the farmers dependent on the water and the Johannesburg Waterworks Estate and
Exploration Company (Ramsden, 1985).
Although gold reefs were known to exist in the FWR, the
Pullinger Brothers, using the technology available in 1910,
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