THE WATER “BOMB”:
Pollution and mismanagement of the Wonderfonteinspruit.

PREAMBLE

The water “bomb” burst when the first report of pollution along the Wonderfonteinspruit was presented

to the Deputy Minister of Water Affairs, Herman Martins on the 3rd of November 1967.

Crop damage was noticed in a winter wheat crop in Welverdiend during 1964 and ascribed to a late
frost. When the problem occurred the following year, neighbours, fertilizer experts, plant pathologists,
soil scientists and agronomists were consulted. All were puzzled by the appearance of a white
efflorescence, which proved to be a combination of calcium and magnesium sulphates, a rather
innocuous combination as liming was practiced and the failure of seed to set. The penny dropped when
it was discovered that only the lower section of the irrigation scheme reliant on mine water was affected.

The upper section if the irrigation scheme still using spring flow had no similar problems.

A high level Inter-Departmental Committee was appointed by the Minister of Mines to investigate the
farmers’ concerns as animals were showing signs of distress, abortion and birth anomalies. The mining
houses were unimpressed and, inter alia, threatened with legal action. The possibility of radiation was
raised at the meeting with the Deputy Minister of Water Affairs who had supplied the mines with a copy
of the farmer’s memorandum and had invited them to participate at the meeting. After nearly four years
of research and investigation into the concerns of the farmers, the impact on agriculture could not be
refuted. They were less complimentary regarding the animals, but in 1993, a local Veterinarian who

was studying the impact of selenium deficiency, was able to solve one of the problems.

Although the mines denied any responsibility and produced some results that showed no radioactivity
beyond the background of the measuring instrument, the results obtained from the then Atomic Energy

Corporation found activity above the limit.
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Figure 1: The Witwatersrand Basin



Beurocrats who choose to ignore reality are now the hostages of vociferous alarmists with unlimited
media access. The media cannot escape blame as they appear to fan the flames of sensation which

increases circulation without establishing and confirming all the facts.

The Wonderfonteinspruit, wedged between Taung to the south-west and Mogale City in the north-east,
had a cascade of dolomitic springs that, from time immemorial, discharged copious volumes of pristine
water into the Spruit. The perennial supply of large volumes of water characterized an area rich in
anthropological artefacts that led Raymond Dart to support what had previously been suggested by

Charles Darwin, that this corner of the earth was “the cradle of mankind”.

The first South African “fossil human type” was found by a farmer at Boskop, close to
Gerhardminnebron, a dolomitic spring, in 1913. This was followed by the discovery of the Taung child,
an Australopithene, or man-ape, unearthed in the Buxton Lime Quarry in 1924. Our collective “grand
aunt”, Mrs Ples, or perhaps a “grand uncle”, resided at Sterkfontein, which evidence was uncovered by

Robert Broom in 1947 (Dart, 1953).

INTRODUCTION

The Wonderfonteinspruit is not only the most complex catchment in South Africa but also the most
studied: The Water Affairs weir, C2H001, at Potchefstroom, holds the longest continuous flow record
in South Africa; more than 500 significant scientific studies are available; as are the pumping records of
four dewatered dolomitic compartments plus the controlled water mining at Zuurbekom since 1904,
with a multiplicity of analytical data from an area that boasts a nearly fifty recorded boreholes per
square kilometre density in the some parts. It appears odd that given this scientific platform the
Wonderfonteinspruit Catchment should find itself under a sustained media attack and has become a

huge headache for the regulators with no solution on the horizon.

In 1891 the owners of Wonderfontein obtained a 50 year concession in respect of ‘their’ fountain. This
cession was acquired by George Goch who, in turn, sold it to the Rand Water Board. By 1942, as large
volumes of water had been encountered at Venterspost, closer to Johannesburg, the cession was allowed

to lapse.

After the water restrictions of the mid-1980s, looking back, it seemed odd that the Rand Water Board
would not have made use of the abundance of ground water from the Wonderfontein Catchment, which
was of a similar quality to that pumped at Zuurbekom. Dr. Ramsden, when asked why the Rand Water
Board had not used this water supply, answered: “We had too much water at the time”, which was true
as the mines, collectively, were to pump nearly 200 Ml/d from the affected dolomitic aquifers. The

problem, at the time, was indeed “too much water” - something which, today, is difficult to assimilate.

Stoch senior, with a fifty year “indigestion” from the intimidating “mountain” of Reports and data,
faced the option of preparing a technical presentation to inform and which, with respect, would soon be

forgotten, or a “stroll” through a past where the farmers in vain, so it happened, tried to protect their



irreplaceable water resource and lost to the muscle of financial heavyweights. Hopefully the two
extremes are balanced by a recall that is “incidental” rather than “judgemental”. The 20:20 vision of
hindsight is not used as a “club” to condemn those with different opinions and who were restricted by

zero foresight, or were obliged to dance to their masters’ tunes.

It should be borne in mind that those responsible for the current situation have long gone to rest leaving
the second and third generations to clean up a mess from which a variety of shareholders reaped
enormous profit and enabled the Government of the day, for a limited period, to sustain its discredited
political programme.

Baines (1854) visited Wonderfontein between 1842 and 1853, while Holub (1881) arrived in 1872 and
left in 1879. Both were independently impressed by the verdant vegetation. Holub mentioned the lush
gardens and well-kept orchards in an area that exported corn, meal, tobacco, skins, ostrich feathers and
meat (As quoted in Swart, et al, 2003).

Holub (1881) also noted a characteristic of fractured dolomite, that a river could disappear into the
ground, in places, to re-emerge downstream. Judge Jeppe (1924), in allocating the water rights, linked
the discharges of Oog van Wonderfontein and that of Wonderfontein giving effect to Holub’s

observation and the Wessels et al (1905) recommendation (As quoted in Swart, et al, 2003).
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Figure 2: Bovenste Oog Cave 19km surveyed after SASA —-Tvl. (1979 -82)

In 1904 the Inter-Colonial Irrigation Commission posed the question: “Is it quite right that when the
farmers came here (in reference to the Zuurbekom compartment and Klip River area) there was no
population, but that was owing to the Zulus who killed off everybody?” to which T. G. Trevor replied:
“that is so ...”. (Wessels et al, 1905)



Figure 3: Hut built in the Lepalong Caves at Kleinfontein by the Tswana
during the Difagane.

The Wonderfonteinspruit catchment had, previously, been settled by Ghoya and San tribes who had
come and gone for reasons unknown, long before the Tswana arrived in the area as the different tribes
migrated down Africa. The 1820s turbulence and flight of Mzilikazi resulted in the “difagane”, or

“calamity” that was left in its wake. (Personal Communication, Makoa, 2010)

The quality of the water in the area was described as “zuiver en kristalhelder drinkwater” in the Report
of the Water Committee to the Chairman and members of the Sanitary Committee, dated 29th
September, 1893. (Wessels et al, 1905) This was based on the results of samples taken in 1889 and
analysed by Babcock Hill who reported that the water was “well suited for drinking, domestic or

manufacturing purposes” (Ramsden, 1985).

The Rev. Burgers (1934), who noted the phenomenon reported by Holub, reached the prescient
conclusion that the water was disappearing into underground cavities in rock that had been ‘mined out’
by chemical dissolution (As quoted in Swart, et al, 2003). Hustinx (1934) described the
“Wonderfontein’ eye as one of the seven wonders of South Africa which he captured on film during his
visit (As quoted in Swart, et al, 2003).

HISTORICAL BACKROUND OF THE WATER QUESTION

According to de Kock (1967) stone-age implements were found at all the springs from Gemsbokfontein
to Gerhardminnebron. It appears that the logical result of “land claims”, if rolled back to the dawn of
time, would be that all humanity has a stake in its “cradle” and can demand the right to settle in this

“corner of the earth” (As quoted in Swart, et al, 2003).



Figure 4: Paeleo-sinkhole at Doornfontein

The ‘great trek’ from the south was inspired by dissatisfaction with the Government in the Cape and the
attraction of the north, as reported by the hunters and adventurers who left graphic descriptions of what

they had seen in the hinterland.

A pre-settler description of the area that became Johannesburg was left by Captain William Cornwallis
Harris who, in 1836 wrote that when “... we turned our faces southward and having crossed a small
range of hills which were all that divided us from the Vaal River, we entered at once a new region,
totally different in character from all we hitherto had traversed. Such has been the recent abundance of
water .... Boundless meads kept extending to the eye, covered with luxuriant herbage and enamelled
with rich parterres of brilliant flowers ... These were animated by droves of portly elands, moving in a

long procession across the silent and treeless landscape.” (As quoted by Ramsden, 1985)

A situation with which scientists are familiar was described by Dr. Pakes in evidence before the Inter-
Colonial Irrigation Commission when he discussed the quality of the water in the Wonderfonteinspruit:
“Whether they represent true averages of real samples or are only specimens I cannot say, because
unfortunately, I have not been able to make a sufficient number of analyses. That is owing to the small
amount of money which the Government has been able to place at my disposal” (As quoted by
Ramsden, 1985).

The target area for this discussion is the Wonderfonteinspruit catchment. Figure5 illustrates the position
of the full and ‘emptied’ dolomitic compartments that make up the Wonderfonteinspruit catchment and

the position of the mines that impact, or had impacted on the “Spruit”.
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Figure 5: The Wonderfonteinspruit Catchment after Winde (2008)

The catchment is circumscribed by a dotted line that shows the four contiguous dewatered
compartments and the impervious dykes that separated them. Given the number of mines that cluster
around the catchment and the nature of the geology, it is unsurprising that, sooner or later pollution, as
predicted by Stander (1963), would rear its ugly head.

The first fountain to succumb, due to gold mining, was that of the Venterspost compartment which ran
dry in 1947 and, finally, ceased flowing in 1949, as a direct result of the large volumes of water
extracted from the Venterspost compartment by a mine that started operating in 1934. The Mine
straddled the Wonderfonteinspruit and could augment the volume of water it pumped from two strategic

wells, seeing that the water table was close to the surface.

The Venterspostloop Irrigation Board members, dependent on the discharge of the spring, were initially
overjoyed as they were able to swap their water rights for the liberal volume of water discharged by the
Mine. But joy soon turned to sorrow as the water table dropped and sinkholes started forming, initially
in the river bed. An area, particularly prone to the formation of sinkholes was euphemistically referred

to as “sinkhole farm”.



The Oberholzer Irrigation Board history followed a different route. Blyvooruitzicht, which commenced
mining in 1937 was supplied with water by the Irrigation Board from 1939 to 1948. The payments for
the water supplied relieved the members of the Irrigation Board from the burden of paying rates, a
different “bonanza”. Although situated in dolomite, this Mine is positioned a distance from the Spruit in

a “compression” zone Which accounts for the fact that the Mine was relatively “water poor”.

When West Driefontein started up in the mid-1940s the Venterspost eye had lost much of its volume,
leaving the Oberholzer Irrigation Board members under the erroneous impression that the cementation
process also sealed the “cracks” that fed the springs.  The Irrigation Board Minutes record that these
concerns were passed on to the Secretary for Water Affairs who was asked to intercede (Kotzé, 1948).

POLLUTION: THE MINES VERSUS THE FARMERS

“Can the Wonderfonteinspruit experience be linked to fertilizer sales?” is a leading question when
dealing with the impact of pollution on agriculture and the environment. Whether the results are a spin-

off or fall-out is of no consequence as these are ephemeral. Fortunately, the lessons are fundamental.

The short answer depends on who wants to know what, in order to address a specific facet. The long
answer may take a cue from Kung Fu Tse, aka Confucius, whose axiom advised those who wish to
avoid repeating mistakes to learn from the past, a truism, echoed by Langenhoven, which leads to the

basic question: “What’s to learn from the past?” which answer this presentation attempts to provide.

Initially the ‘water wars’ were confined to arguments related to the increased water demands of farmers,
who according to the English Law had riparian rights to the river. Escalating conflict led to the Mooi
River Commission (1906), established to resolve the arguments about the use of water for farming,
milling and potable purposes in and around the original capital of the Transvaal, Potchefstroom, from
the springs Bovenste Oog, Turffontein and Gerhardminnebron. Higher up the valley conflict between
the farms Wonderfontein and Welverdiend had come to a head during the mid-1800s when Welverdiend

had to pay Wonderfontein for the right to use the surplus water.

These events coincided with what was unfolding in the eastern most compartment of the
Wonderfonteinspruit, Zuurbekom and environs, where “in 1885 gold was discovered in the
conglomerates of the Witwatersrand. Prospectors and miners arrived in large numbers to explore for
and exploit the ore. Practically, at once, a water supply that had been adequate for a pastoral
community became insufficient for the collection of tents that comprised the rapidly growing mining

camp, Ferreirastown.” (Ramsden, 1985)

Ramsden (1985) mentions the fact that what little water that was available from the many weak springs
soon became polluted. Stables, strategically placed near the water supply, were joined by “wash-
houses” which collectively “fouled” the water and expensive potable water had to be supplied by the

barrel.



Leyds, as quoted by Ramsden (1985) noted that the ‘discovery’ of the underground water at Zuurbekom
by Dr David Draper, a Consulting Geologist, in the mid-1890s, revised the situation. The rights to the
underground compartment were acquired by the Barnato Brothers on behalf of the Zuurbekom Water
Company Limited from the farm owner, Frederik Gerhardus Christiaan le Roux on the 24th March,
1896.

LEGISLATION

The current situation is nothing new, as conflicts concerning the allocation and use of spring water were
recorded in 1840, two years after water was first used for agriculture and milling. Pollution became an

issue in the mid-1880s, which explains the flurry of activity recorded at the turn of the Century.

The owner of the land forming the bank of a river or stream had the right to use water from the
waterway on the land, such as for drinking water or irrigation. Laws vary with regard to the extent of the
rights, controversy exists as to the extent of riparian rights for diversion of water to sell to others, for

industrial purposes, to mine the land under the water for gravel or minerals, or for docks and marinas.

A riparian owner may not act to deny riparian rights to the owners of downstream properties along the
waterway, meaning the water may not be dammed and channelled away from its natural course to the

extent that downstream riparian rights are denied.

The free flow of water in cavernous dolomite was confirmed by the members of the Inter-Colonial
Commission who went into caves at Wonderfontein and Welverdiend. Wessels et al (1905) recorded
that they had walked for miles along running water and that water in dolomitic geologic formations
flowed in defined channels. From this observation came the presumption that was included in the
Irrigation Act, Act No 8 of 1912, namely that water found in dolomitic geologic areas was deemed to
flow in “known and defined channels”. Thus, dolomitic groundwater, in terms of English Law, became

“public streams” and could be protected by legislation.

The 1912 Legislation had a loophole: When and where Mines were involved with water related issues,

the authority lay with the Governor General, for the balance, Parliament would decide.

This “non-sense” was rectified by the Water Act, Act No 54 of 1956, when all water related matters,
including pollution caused by mining, fell under the authority of a Minister of Water Affairs. The
discharge of water by a Mine required Ministerial sanction in the form of a “permit” in keeping with
what was known as the ‘Paul Kruger Law’: Water had to be kept within the original catchment and was

not permitted to flow over the original farm boundaries.

The National Water Act of 1998 was accompanied by much fanfare as a model to be adopted by the
more advanced countries. One of the selling points was the fact that water had been declared a national
“good”. Unfortunately the bar was raised too high and the Department is finding it difficult to service
all its “good intentions”. What is interesting is that if one interprets the provisions of the Water Act of

1956 correctly, only a relatively small volume of water fell outside the concept of “public” water, which



situation is not much different under the National Water Act where the small volumes of water used

remain unregulated.
List of some of the National Legislation that is applicable to the area in question:

¢ National Environment Management Act

e Environment Conservation Act

e National Environment Management: Biodiversity Act
¢ National Environment Management: Protected Areas Act
¢ National Environment Management: Air Quality Act
e National Environment Management: Waste Act

e Atmospheric Pollution Prevention Act

e Hazardous Substances act

e National Water Act

¢ National Heritage Resources Act

e World Heritage Resources Act

e World Heritage Conservation Act

e Mineral and Petroleum Resources Development Act
e Mine Health and Safety Act

o Disaster Management Act

¢ National Nuclear Regulator Act

e National Forrest and Veld Fire Act

GAUTENG ACTS/ REGULATIONS/ STRATEGIES /PLANS/ POLICIES
e Gauteng Planning and Development Act
e Gauteng Strategy for Sustainable Development
e Waste Information Regulations
e Gauteng Integrated Hazardous Waste Management Plan
e Gauteng Provincial Integrated Waste Management Policy

e Gauteng Air Quality Management Plan

Possibly the most important law to be used by the environmentalist is the common law of Nuisance.
This was used with great success by the author and other members of the Oberholzer Irrigation Board
during the “water wars” against the Gold Mines during the 1990°s. It enabled the “polluted” to tip the
scales and to initiate the campaign for fighting for clean water in the catchment and eventually to create
the necessity for public awareness and vigilance. The importance of clean water for the downstream
users had now become a newsworthy item, in this case, the irrigators of the Oberholzer Irrigation

Board, the communities of Khutsong and Welverdiend, and the Tlokwe Municipality’s citizens.



“COMPULSION AND COERCION” OR “CONCILIATION AND
COMPROMISE”.

From 1912, according to the appropriation rules of the time, all mining related water matters vested with
the Governor General, whereas everything else, water related, was decided by Parliament.

This skewed arrangement was only remedied in 1956 with the promulgation of the Water Act. All
underground water was deemed to flow in known and defined channels and therefore public water. The
burden of proof was on the applicant to prove otherwise.

One of the first acts by the then Minister of Water Affairs was to appoint an Inter-Departmental
Committee to resolve the difficulties West Driefontein had with disposing of the surplus water drawn

from the Oberholzer Compartment.

The Far West Rand Dolomitic Water Association (FWRDWA) and its sibling, the State Technical
Coordinating Committee (SCTC) were established as a result of illegal dewatering of the Venterspost

and Oberholzer Compartments and the consequent formation of catastrophic sinkholes.

The Bank Compartment flooded the West Driefontein Gold mine on the 26th October, 1968, two weeks

after the Deputy Minister of mines had been warned by Stoch senior of such a possibility.

The function of the FWRDWA was to manage all water related issues and compensate those suffering
losses resulting from dewatering of dolomitic compartments. The SCTC’s role was to provide a

scientific platform from which the FWRDWA could operate.

Water problems, in a mining context, should be about engineering challenges that transform difficulties
into manageable benefits. Providence, however, hid the gold reefs below large dolomitic aquifers in the
Far West Rand, where conflict soon arose between farmers, who used the water for irrigation, and

miners who regarded the surplus water as an expensive nuisance.

The media has given extensive exposure to the West Rand Basin ecological disaster that resulted from a
predicted rise in the mine void water table. As the water levels rise when mining ceases, pollution is
sure to follow. To apportion blame, one should take a step back to examine the relationship between

Man and Mining in order to reach a fair summation of the problem.

THE ECONOMICS OF OUR RESOURCES

With regard to the Wonderfonteinspruit catchment, it would appear that the pending revision of the
Irrigation Act (1908) in the mid-1950s, caused a ripple at the Chamber of Mines. The Venterspost
spring was lost despite the fact that mining took place in a Subterranean Water Controlled Area, so
proclaimed in 1913. (Enslin, 1964)



It is suggested that the Chamber of Mines, anticipated the fact that the “regal umbrella” of the Governor
General would soon be removed and decided to launch a pre-emptive investigation into the quality of
mine effluents in 1954. (Mrost, 1957)

The Departments of Water Affairs and Mines were made aware of the danger of pollution by the
National Institute for Water Research who warned Government that the impact of pollution would far
outweigh the water loss. (Stander, 1963) That this warning fell on deaf ears may well be due to the fact
that Government was spending more on defence in one year than the total that had been allocated for
water conservation in eighty years. The significant tax income from the Mines, no doubt, coloured the
logic applied at the time.

The Water Act (1956) allowed the Minister to specify the steps to be taken to prevent the pollution of
public and private water, which included underground water. Unfortunately, that which was specified

was not enforced by the Departments.

Rummaging through the past is an exact science and the luxury of looking back reveals the cosy
relationship between Government and the tax paying Gold Mines. This change of “allegiance” came at
the cost of subsidy dependent farmers whose right to use the water that issued from the springs had
become a serious obstacle. The data and information from that era which has recently became available
spells out a breath-taking duplicity that took more than forty years for the dust to settle and for
consensus to be obtained on how to resolve what is colloquially referred to as a “legacy” of the past

with regard to the water rights of the farmers.

As mentioned, the experience in the Oberholzer Compartment differed as chalk does from cheese with
that of the Venterspost Compartment, bearing in mind that the farmers within the Oberholzer irrigation
district had no knowledge of what impact the pumping of copious volumes of dolomitic water would
have on their water supply. How does one interpret the fact that the farmers’ water supply was
“guaranteed” by Government and the Mines as a condition for dewatering in 1964, only to have this

“nuisance” reversed by expropriation in 1998?

In 1969 an agreement was reached between the Minister and the Far West Rand Dolomitic Water
Association on the interpretation of the option the farmers had to be relocated, or to continue being
supplied with irrigation water. The small print was challenged by the Mines before the ink had properly
dried. The differences in approach between the Departments: Water Affairs and Mines at the time are
obvious from the content of Cabinet Meeting Minutes. The farmers, who had not been taken into the
confidence of Government, or of the Mines, had no knowledge of the malevolent machinations that

threatened them.

The Oberholzer farmers were unaware of the impact pumping at Zuurbekom had on the Klip River eye
and were not well informed as to what was happening immediately upstream where the Venterspostloop

Irrigation Board members had accepted Mine surplus water in exchange for their water rights.



The dissolution of the Venterspostloop Irrigation Board did not come about as a result of a lack of
water; nor did mention of “pollution” surface in correspondence and/or papers of that period. Ground
movement was the driver that led to the demise of the irrigation scheme and the fact that flood irrigation
on the Bank Compartment would lead to higher pumping costs for the down-stream mines that belonged
to the same parent company.

The “flaw” in the ointment that created waves was when members of the Oberholzer Irrigation Board
refused to accept agreements drafted by the mines that the surplus water decanted into the
Wonderfonteinspruit should be accepted, unconditionally, in lieu of the flow of the spring for two

reasons: The volumes were large and the consequences unknown.

The Oberholzer Irrigation Board appealed to the Department of Water Affairs for support, but this was
denied. The position, according to the Department was that the Irrigation Board was a “private” entity
which had to rely on its own resources. The sum support was to advise the Irrigation Board to appoint
its own legal support team. The result was a running battle with the Oberholzer Irrigation Board pitted
against the Department of Water Affairs on the one hand and the Mines on the other, a poor David
against two well-resourced Goliaths, in a manner of speaking.

The conditions under the Irrigation Board were appalling before Government and the Chamber of Mines
were obliged to accept responsibility, note not liability, for the drop in the water table and, more
grudgingly, the deterioration of water quality. Although this presentation should focus on pollution;
guality and quantity are Siamese twins, inexorably linked. For example; if the salinity increases, this
needs to be counter-balanced by increasing the “leaching factor” and with regard to the quality of the
mine decant, as the volume pumped decreased so the electrical conductivity increased. Toxicity,
however, provides an insidiously different challenge.

Both scenarios were encountered, simultaneously, at Welverdiend.

Figure 6: Sinkhole under pipe that was stolen



From the late 1950s to the early 1960s the flow of the Wonderfontein dropped. Sinkholes appeared in
the “Bank” irrigation canal that conveyed water from the Oog van Wonderfontein to the riparian
farmers on the Oberholzer and Turffontein Compartments. The rates paid by farmers riparian to
Wonderfontein, who had lost their natural water supply, were used to repair the Bank canal. Prior to
November 1964 there was no relief in sight for the damages suffered and for which no compensation

was offered by the mines, or obtained by those who suffered losses.

Figure 7: Circa 1990 Image of Blyvoor Farm

In figure 7 supra, a tailings dam at Blyvooruitzicht is shown with a “dent” on the top side. This is the
position of a sinkhole in the tailings dam. At the bottom of the tailings dam is a vegetable farm that was
employing a large number of labourers, mainly women. In figure 8 infra, the same tailings dam is
shown. The difference, however is that the vegetable farm is no longer in evidence and has been
replaced by an informal settlement. Note the proximity to the dump and the fact that there is a spill that

took place just above the shacks.

Figure 8: 2007 Image of Blyvoor Farm

The Municipality of Merafong has been engaged, but declines to assist in the relocation of this
community, despite the lurking danger. This is not an isolated incident and this type of problem
happens all over the gold mining areas. During interviews with the residents, the author was informed
that the local Councillor gives the people permission to build there so that the number of votes in the



ward can be increased. This was confirmed by a large number of residents and when confronted with

this evidence, the Councillor vehemently denied all allegations.

SOCIO-ECONOMIC PROBLEMS

Sinkholes can occur the world over where there is dolomite. The West Driefontein sinkhole that
occurred on the 12" December 1962 “swallowed” a crushing plant with the loss of 27 lives, followed by
the loss of the Oosthuizen family and their domestic worker in 1964. A High School was demolished
weeks before occupation, a complete Hospital was relocated, while houses in Carletonville were
declared unsafe for occupation and the whole Bank village was demolished. The only structures

remaining are a Mosque built on a circular brick dam and a water tower built for refilling steam engines.

Figure 9: West Driefontein Sinkhole (Photographer unknown)

Lack of capacity, poor management and apathy has led to disintegration of previously well-run
operations that monitored and maintained drainage systems. Officials do not appear concerned and
those who do, do not have the capacity to do the necessary. When the current threat of sinkholes was

brought to the attention of the Municipality, the FWRDWA was told to mind its own business.

Recent above average rainfall has led to a number of incidents, inter alia Merafong removing clay
linings of the green belt, incorrectly refilling and compacting trenches, which has led to subsidences and

road closures, sewage pipelines being damaged and a possibility of triggering sinkholes.

Khutsong is being relocated and despite repeated warnings, mistakes of the past are being repeated.
Schools and houses are being exposed to ground movement that could lead to the loss of life. There are
a number of sinkholes near a school in Khutsong. Despite numerous warnings, newspaper articles and

photographic evidence, the Merafong city council has to date done nothing to remediate the situation.

Raw sewerage is flowing out of manholes into the Wonderfonteinspruit which leads to the water supply
of the Tlokwe City Council. Once again the Merafong Council has not remedied the problem and to

date the sewerage flows into people’s houses in Khutsong and into the Mooi River’s catchment area.



Communities are forced to use unfit water for washing clothes and for other domestic use. This is not

only negligence, but a criminal act.

Figure 10: Community women washing clothes in the polluted
Wonderfonteinspruit

THE POLLUTED PAYS PRINCIPAL

The anticipated “pollution” reared its head a few years after legal dewatering commenced, when the

volume of water pumped declined and there was less dilution.

As far as can be established, the Memorandum presented by Stoch and Retief (1967) was the first
document pointing out that the polluted water, being discharged by Mines, had an impact on agriculture

and, obviously, on the environment as well.

The attitude of the authorities to farmers, who voiced concerns during the mid-1960s, appeared to be
that they were a “bunch of liars” keen to make a quick “buck” out of the Mines. The Inter-Departmental
Committee, on the other hand, appeared to hold the view that its brief was to disprove the farmers’
complaints. History suggests that had serious attention been paid to the incipient pollution, most of the

consequent agonies could have been avoided.

In this connection, the Minutes of the November 3, 1967 discussion with the Deputy Minister of Water
Affairs make interesting reading. Dr. Retief merely suggested that some of the symptoms observed in
animals could be explained by the presence of radioactive entities. But this appeared to rankle the
representatives of the Mines.

In 1963, Dr. Truter was the author of a Report, as Chairman of a “Joint Committee” representing
Government that promoted a dewatering strategy. In 1967 he appeared with a mine hat and claimed it
was dangerous and irresponsible to reach conclusions that radioactivity was present in the mine effluent.
This was followed by a statement that the type of analysis carried out by the Mines could detect

radioactivity. How this contradiction was reconciled escapes comprehension.



Figure 11: Sign warning the public about poisonous water running off the
property

The Chamber of Mines’ attempt to support Dr. Truter’s denial of radioactive elements in the mine water
fell apart when the Report it submitted to the Inter-Departmental Committee, stating that no
radioactivity could be detected in water above the background of the measuring apparatus, was
challenged by an Atomic Energy Board analysis of the same effluent that recorded elevated levels of
226Ra.

The first Dewatering Permit, issued in November, 1964, did not contain any reference to pollution. This
was, however, rectified by a 1967 amendment to the Permit. An amendment to the Water Act, was
introduced in 1967, whereby “any person who contravenes or fails to comply with any provision ... or
of any permit issued ... shall be guilty of an offence.” (Act No. 79, 1967) It is an open question

whether the two events were linked by coincidence, or the events at Oberholzer.

By mid-1960s the Oberholzer Irrigation Board previously dependant on two springs: Oog van
Wonderfontein, fed by the Bank Compartment, and Wonderfontein, fed by the Oberholzer
Compartment, was impacted on by mining. Oog van Wonderfontein was still flowing and farmers,

irrigating with this water supply, had no complaints.

By 1966 the wheat symptoms had changed: Plants, in full ear, growing on a recently irrigated field
wilted suddenly on a hot October day from the tips of youngest leaves and ears. Wilting, which was

noted on different fields, was again confined to areas irrigated with the mine water.

As there was no frost during the day, the obvious assumption was that one of a plant disease that could
be responsible. The plant pathologist consulted could find no pathogenic connection. The root systems

were, however, poorly developed.



Figure 12: Stunted root development of wheat 1967

During the chronic phase it was difficult to link cause with effect, given the wide range of variables that
apply to soils, farm management, seasons and irrigation practice. When the symptoms were confined
to fields irrigated with mine water and the area using spring flow remained normal, the identity of the
“culprit” was obvious to the farmers. It was only when these acute symptoms were observed that the
alarm bells started to ring. Typically, responsibility was denied by the Mines and the complaints treated

with scepticism by the Officials.

While the background soils displayed a Ca:Mg ratio of 2:1, a 1:3 ratio was found in soils that were
irrigated with mine discharge. This led to a Ca imbalance in the plants and classical Ca “hunger”
symptoms in animals, unusual for a dolomitic area. In 1992, two dairy herds were diagnosed as
selenium deficient, something missed by boffins from Onderstepoort between 1967 and 1971, which
deficiency was induced by the high sulphate load of the water.

By 1966 the symptoms had spread to oats, maize, rye, strawberries and cultivated grass species. It
became difficult to establish alfalfa, although the existing fields were less affected, which is typical of B

toxicity.

Approximately 150 farms and small holdings experienced problems with their heavier soils due to the
deteriorating structure caused by the increase in the dissolved solids. This phenomenon was noticed
within a few years after irrigating with mine water on fields that had been continuously irrigated for

nearly 150 years without any difficulty.

The “white” efflorescence which covered the fields contained 63.8% MgSO4 and 2 100 ppm Al
(Kynoch Analytical data, 1966) A prominent soil scientist claimed that the Al could have been from

implements used by the farmers. (du Plessis, 1966)



The leaves of crops started to display a different set of symptoms with the yellowing of the older leaves,
a symptom typical of a nitrogen deficiency on plants that did not respond to the addition nitrogen. The
upper leaves also showed classical symptoms of boron toxicity, “leaf tip firing”. When the wheat
tassels developed, die-back from the tip occurred, the ears turned white and started to degenerate. The
drought symptoms which occurred in plants rooted in moist soil were uncharacteristic, given the long

irrigation experience in the area.

Holes that appeared in maize leaves were explained to a farmer as an iron deficiency by a then recently
qualified expert, which problem was solved after the farmer dusted his crop with an insecticide. These
mixed messages simply added to the confusion.

A study of water quality data from samples taken over a 13 year period indicated that there was a large
fluctuation in the salinity of the water discharged by the Mines. This water was then pumped into the

midstream canal shown in Figure 12. The state of mismanagement is evident in this photograph.

Figure 13: Futile attempt to clean the Wonderfonteinspruit by the Far West
Rand Dolomitic Water Association.

The suggestion that boron toxicity may be one of the reasons why sensitive crops failed was met with
disbelief until a water analysis of 1.9 ppm B in mine water arrived and a visit down the Mine showed
that the water emanating from different areas of the Mine provided varying boron results. Tourmaline, a

mineral that contains boron, was associated with some of the ore bodies that were being mined.

It was discovered that one of the Mines was using a phytotoxin, Hyvar, to keep their drainage canals
clear of all plants. At first it was denied that the Hyvar contained boron till an investigation revealed
that two qualities of Hyvar had been imported into South Africa and that one of the batches contained

boron as the active agent.

A veterinarian, Dr. Retief, joined forces, as he was picking up increasing numbers of unexplained

anomalies in the animals he examined. The similarity of symptoms that affected different species was



confined to the area where animals had access to feed produced with and/or were consuming the
polluted water. Although infections could not be ruled out of the equation, the fact that the same
symptoms were observed in sheep, goats, pigs, horses and cattle suggested that the common
denominator was the use of the polluted water.

In the animals, as with the plants, a Ca imbalance appeared to be at the root of the problem as pigs
dosed with Ca recovered. It was suggested that a Ca:B imbalance could account for some of the

symptoms, as could the impact of a radio-isotope.

The Memorandum suggested further investigation as there was a distinct possibility that the problems
could be transferred to humans. At the time infants, where folk did not have ready access to medical
help and who were dependant on the mine water as their sole source of potable water, were prone to
attacks of diarrhoea. In most instances this was due to the high MgSO4 content of the water that led to
purging and dehydration. Parents were advised to boil the water as it was thought that a bacterial
vector was responsible. The net effect of administering more water, now boiled, was to aggravate the
already serious situation. The number of babies that succumbed was neither investigated, nor
established as the impact on humans was, apparently, not taken seriously.

Figure 14: Informal settlement on Council property next to tailings dam in the
Mogale City Area

An interesting episode occurred with a prime dairy herd that was under the care of a Veterinarian. The
animals were moved from one pasture to another on a particularly hot day. The field to which the
animals were moved was a newly established, lush pasture. The animal water supply was tapped from
an asbestos pipe connected to a dam containing Mine water. As the animals drank, so they dropped.
The Veterinarian was obliged to call on colleagues for assistance. The rate of recovery was remarkable

as the animals were able to stand, mid-treatment, and not a single animal was lost.

The owner of the property was linked to a senior official of one of the Mines. His response to an enquiry

from the Inter-Departmental Committee was illuminating:



10.

11.

Frost damage to the plants and/or nitrogen staggers in the animals.

This came as no surprise when the affected property became the first to be acquired by the Mines on the
Oberholzer canal. The property was not affected by sinkholes, had sufficient irrigation water and was a
purchase in which Government had a 66% “hidden” interest. It is believed that water pollution was

responsible for the incident and nothing else, a subtle fact that escaped mention at the time.

While the farmers disclosed all their analytical results and reports to the Government Departments and

the Mines, the same courtesy was never returned.

THE WAY BACKWARD

Despite water being a scarce commodity, the Department of Water Affairs and Forestry allows the gold
mines to pollute with impunity. Very little or nothing is done to enforce current legislation. The
Department does not look after its middle management and loses intellectual capital on a large scale to

private consulting firms and the mining industry.

Figure 13 infra depicts unpolluted fissure water from the Bank Compartment pumped by the mine
mixed with unsettled mine service water. This is tacit permission to pollute as permission may have
been granted for this action to take place. This water then flows into the Wonderfonteinspruit and into
the Mooi River, putting a number of communities at risk and finally ending up in the drinking water
system of the Tlokwe Municipality.

Figure 155: Clean water mixed with contaminated water flowing into the
Wonderfonteinspruit

CONCLUSION

Potable water is, currently a sensitive topic throughout the world. Many conversations lead to the
indication that the next “big” wars will be about water: water supply and water quality. In South
Africa, water was prominent in the negotiations leading up to the promulgation of the Bill of Rights and



a Constitution that guarantees a safe environment. New legislation has been enacted and the

Government took pride in the fact that this irreplaceable resource now belongs to the people.

It is however sad to note that the political will and the institutional capacity do not however walk hand
in hand. Many Government Departments no longer have access to their institutional histories, nor the
capacity to enforce regulations that are, internationally, considered to be in line with the best
environmental legislation, the National Water Act and the National Environment Management Act

being prominent examples.

Communities will need to become more involved at all levels and assist in all spheres to ensure that the
vision of our founding fathers is realised and to make sure that there is “some potable water for all, for

ever”.
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