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Abstract
Even though mining-related uranium (U) pollution in the Wonderfonteinspruit (WFS) has been an ongoing concern since
the mid-1960s, media attention has increased considerably recently, focusing on pollution-related health risks that unsettle
the general public. In view of recent findings that U might be more toxic than previously thought, such concerns need to be
addressed. This even more so as South Africa has embarked on a nuclear expansion programme aimed at, amongst others, extending mining and processing of U. This is Part 1 of a series of papers aimed at the quantification of the extent of U
pollution in the WFS, in order to provide a factual base for subsequent risk assessments. This paper provides an overview
of recent findings on U toxicity with specific reference to drinking water, together with a critical examination of related
international and South African guidelines. Based on a brief description of the study area and the impacts of mining over
the past decades, the origin of U from different auriferous ore bodies (reefs) is explored. Using secondary data on historic
gold and U production in the West Rand and the Far West Rand, tailings deposits in the 2 goldfields are estimated to contain
well over 100 000 tons of U constituting a large reservoir for ongoing future U pollution. Apart from tailings, underground
water in contact with uraniferous reefs constitutes another major source of waterborne U pollution. This applies to water
pumped from underground mine workings as part of the active de-watering of overlying karst aquifers as well as decanting
water from flooded mine voids. The discharge of U-polluted water together with largely uncontrolled outflow of uraniferous
seepage from tailings deposits are major sources of water pollution in the WFS catchment.
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Introduction: ‘Death in the water’
With the above headline on its front page, the South African
daily newspaper, the Sowetan, in July 2007, drew the attention of its readership to the radioactive water pollution of the
Wonderfonteinspruit (WFS) (Avni, 2007). Together with well
over 50 articles which appeared between 2007 and 2008 on
this topic alone, covering double, full and front pages of local
and national newspapers, the article illustrates the degree of
media attention that pollution of the WFS has received. Apart
from South African newspapers, the issue was also covered
by international media such as Al Jazeera, the UN Integrated
Regional Information Network (IRIN) and internet-based
sources, along with well- known South African TV shows
such as Carte Blanche, Special Assignment, Focus, 50:50 and
numerous radio broadcasts. Under headlines such as ‘Toxic
shock’ (Potchefstroom Herald, 8 February 2008), ‘Lives at
risk as mines coin in’ (Sowetan, 27 July 2007), ‘Uranium dust
kills cows’ (Saturday Star, 12 January 2008), ‘Living in fear
of a toxic tsunami’, ‘Far West Rand residents claim poisoning’
(Saturday Star, 12 April 2008) and ‘SA radioactive stream
– 400,000 at high risk’ (Stuijt, 2008), some of these articles,
often with a certain degree of sensationalism, linked water
pollution to a number of serious health effects, unsettling the
general public.
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On the political side, environmental activists prepared
special submissions to parliamentary portfolio committees
and Members of Parliament, directing enquiries on the WFS
issue to the ministers of several departments including Water
Affairs, Minerals and Energy, and Environmental Affairs and
Tourism (Liefferink, 2007; 2008). Mining-related pollution was
also at the heart of several legal actions taken or threatened to
be taken by local municipalities, land owners and environmental pressure groups against various gold mines operating in the
WFS catchment as well as against governmental authorities for
neglecting law enforcement (Van Heerden, 2003a; Bega, 2008).
A representative of the Public Environmental Arbiters (PEA),
as one of the environmental pressure groups, also approached
the Human Rights Commission of South Africa with regard to
the WFS issue (Stuijt, 2008).
Much of the initial media attention was triggered by the socalled WRC 1214 Report (Coetzee et al., 2006), summarising
the results of a research project funded by the Water Research
Commission (WRC) of South Africa on the nature and extent
of mining-related uranium (U) pollution in the WFS catchment
as well as associated risks. Disagreeing with the risk assessment methodology employed and published in the report, the
National Nuclear Regulator (NNR), which was represented
on the WRC Project No. 1214 Steering Committee, distanced
itself from the findings of the report, announcing its intention
to conduct its own investigations into the matter. After years of
delay this investigation finally took place in December 2006,
conducted by a member of the German consultancy Brenk
Systemplanung which, during the 1990s, oversaw the rehabilitation of the Wismut U mining area in East Germany. The final
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