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When combined this
new symbol means
“political order”
Implying that Man’s
mastery over Nature
is “desirable”
This is the
Chinese symbol
for a “river”
... And this is the
symbol for a
“dyke” on a river
Source: Priscoli, 2008
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The Chinese have a symbol for a river, and a separate symbol for a dyke that controls
flooding from that river. Put together, these two symbols combine into one new powerful
concept – political order. In this world view, nature is seen to be chaotic and destructive. The
power of Man, represented by the ability to construct an engineered barrier like a dyke, gives
control over Nature, and from this emerges political order.
(Slide # 2)
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I am a 12th generation African and I have grown up in times of great political disorder. My
father was an outdoorsman – a hunter and a fisherman – who grew up in what is today the
uMfolozi & Hluhluwe National Park. I learned much from him as he took me into rural
Africa, to places in the Okavango river basin that had never been penetrated before by
vehicle. Those were the best learning years of my life!
The oldest recollection I have of this amazement was the day I first discovered tadpoles
swimming in a stream.
(Slide # 3)
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I watched for hours as they wiggled about and I captured some in a glass jar, eager to share
this excitement with my father. Then while on safari in these remote parts of Africa, I learned
to observe Nature in its near pristine glory, and I recall always feeling humbled by the
magnificence of what was around me. Locked into a circle of light around the campfire, the
mournful hoot of the owl and the distant roar of the lion lulled me into a peaceful sleep, under
the indescribable beauty of the moon bathing the African savannah in liquid silver.
(Slide # 4)
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I was deeply content to be part of something far bigger than myself. Then, as I grew a bit
older I became aware of things happening around me. I recall with great awe that a man
called Dr. Chris Barnard was trying to do the first human heart transplant, and this grabbed
my attention. Then, at roughly the same time, I heard of NASA trying to land a man on the
moon and I was truly amazed. I used to lie on my back in the open veld at night, looking up
at the perfect glory of the moon and I recall the sense of amazement that human beings were
about to walk there.
(Slide # 5)
Planet Earth Rising over a Barren Lunar Landscape
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Then I heard those famous words on radio, “One small step for man ... one giant leap for
Mankind” and at that moment I decided that I wanted to be part of science. Thus began my
journey into inquisitive adulthood. A journey that was interrupted by a war that siphoned off
my entire generation, changing them from ordinary kids into combat soldiers.
(Slide # 6).
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A war that none of us understood and few of us wanted. This period of my life exposed me to
violence on an unprecedented scale. The violence of Man against Man, but through the fog of
war I also started to become aware of another form of violence – that of Man against Nature.
In lamenting the first form of violence, I resorted to the writing of poetry and short stories to
try and make sense of the madness (Turton, 2010).
(Slide # 7).
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But in lamenting the second I began to educate myself about philosophy and science, because
I was struck by the fact that our national economy is based on mining, and mining is an
extremely violent act, breaking rock and wrestling wealth from the depths of the Earth using
high explosives and expendable cheap labour.
It was during this phase of my life that I learned the philosophical foundation of modern
engineering is based on the work of Rene Descartes, a French philosopher who lived in the
1600’s. My favourite piece from his writing tells us the intention of all modern civil
engineering:
"[I] saw that one may reach conclusions of great usefulness in life, an[d] discover a practical
philosophy [i.e., the Natural Sciences] … which would show us the energy and action of fire,
air, and stars, the heavens, and all other bodies in our environment and [we] could apply them
… and thus make ourselves masters an[d] owners of nature" (emphasis added) (Anscombe
& Geach, 1954:46).
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(Slide # 8).

Man’s Control over Nature
Wagendrift Dam on the Bushmans River
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When I discovered this it resonated with me at a spiritual level, because the essence of my
wellbeing was defined by the recognition of my own relative insignificance when compared
to the vastness of Nature. By being smaller than a larger whole, I felt that I was part of
something truly magnificent. This is why the words of Descartes hit me so hard, like a bucket
of ice cold water, thrown on the face of a punch drunk boxer with cauliflower ears and an
intellect dulled by persistent concussions. Descartes spoke of being the master and owner of
Nature. To him, Nature was a problem - something to be “owned” and “tamed”. This is the
same sentiment captured by the Chinese symbol for “political order”, and so I began a
journey of discovery into the collective psyche of humankind. This voyage was forged by
fire, as I undertook a similar journey from combat soldier to peacemaker. These two journeys
were thus concurrent, running like the parallel tracks of a railway line, taking me from the
certainty of “here”, to the wonderfully exciting uncertainty of “there”, not knowing where
“there” might eventually be.
(Slide # 9).

Johannesburg 1950
Unplanned Dumping of Uraniferous Waste
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Part of that journey was into the mining areas of the Witwatersrand, once the richest gold
producer on the entire planet, but today a forlorn landscape of destitution and despair in the
post-mine closure phase of our national history. As that journey unfolded around me, I
became increasingly alarmed, and this alarm is what I wish to share today. In the process of
wrestling enormous gold wealth from the depths of the Earth – a total of 52 kilotonnes of
gold was extracted – but a far more insidious mineral was also present as waste. This “waste”
is called Uraninite and it had no real economic value, so a staggering 430 kilotonnes of low
grade Uranium has been discarded in the many mine dumps that now litter the landscape
along the Witwatersrand (Hartnady et al., 2011).
(Slide # 10).

Radioactivity Levels of Unaniferous
Tailings along the Witwatersrand
Drainage into the
Limpopo River
Basin

Continental
Watershed Divide

Drainage into the
Orange River Basin
Source: Van Deventer, 2009
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This is South Africa’s “Inconvenient Truth”; our own dirty little secret. This will become our
tsunami, but unlike the recent tragedy in Japan, it is a slow onset disaster, making it easy to
deny by those who wish to hide behind this ambiguity.
The Witwatersrand, named after the many springs and small streams that arose from a
dolomite aquifer system that lay beneath the surface, is also the continental watershed divide,
separating the headwaters of two major river basins in Africa – the Limpopo and the Orange.
This dolomitic aquifer is described by some karst geologists as being one of the largest
transboundary aquifer systems in the world (WRC, 2010), stretching from south of
Johannesburg, through the famous Kuruman Eye, into the sands of the Kalahari Desert in
Botswana. Parts of this dolomitic system were dewatered to make mining safe, and now that
sub-surface mining has ended, the vast manmade void has filled up with water that is flowing
to surface, emerging as a toxic cocktail of sulphuric acid, heavy metals and radioactivity,
collectively known by the benign name of acid mine drainage (AMD).
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(Slide # 11).

AMD decant from Rand Uranium
into the Tweeloopies Spruit
(Limpopo River basin) at
Krugersdorp Game Reserve
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You see, those 430 kilotonnes of low grade Uranium, along with vast quantities of pyrite, are
now leaching into the groundwater systems and flowing across our continental watershed
divide in menacing plumes, finding its way into our wetlands and rivers (Coetzee, 1995;
Coetzee et al., 2002a; 2002b; 2005; 2006; Kempster et al., 1996; van Deventer, 2009; Wade
et al., 2002; Winde et al., 2004; Winde, 2005; 2009).
When I first became aware of this potential radioactivity risk I was a Principal Scientist and
Unit Fellow at a national science council. Being aware of our responsibility as scientists, as
defined by the Act of Parliament that created the council, I proposed a high confidence study
into human health. That study was dubbed “The Tooth Fairy Project”, because it would have
harvested the milk teeth of children and used these as samples to check for the presence of
heavy metals and radioactivity downstream of gold mining activities (CSIR, 2008; Mmemezi,
2008; Smillie, 2008). The project was based on the famous St Louis Baby Tooth Survey
conducted in the USA in the 1950’s. It could have potentially complimented the
epidemiological studies from Chernobyl, where the risk arising from long-term exposure to
low doses of radioactivity remains an unknown factor (Peplow, 2011). But alas, it was not to
be. Such science would threaten the profits made by large mining corporations and so I was
silenced, on the pretext of bringing the council into “disrepute” (Bega, 2008; Nordling, 2008;
Paton, 2008; Power, 2008; Weltz, 2009). That was my first encounter with what I believe to
be institutionalized corruption, now known to be endemic in our young democracy. I forgive
the perpetrators of this personal injustice, but I hope that society will not judge them harshly,
after they realize what it is that they were trying to suppress. I remain undeterred in my belief
that long-term exposure to low radiation doses, such as those occurring in our mining areas,
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is an as yet unquantified risk, just as I believe that our citizens deserve the best science we are
capable of as a young nation.
(Slide # 12).

The Tudor Shaft informal settlement was declared radiologically
hazardous by the National Nuclear Regulator in January 2011

Tudor Shaft

The globally accepted safety standard is ≤1 mS/yr¯¹.,
but residents are exposed to ≥13 times this level.

Photo: Mariette Lieferink
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Today we awaken to the realization that all is not well in our young democracy. We awaken
to the tragic truth that the National Nuclear Regulator made a reluctant ruling in January
2011, that people living in an informal settlement called Tudor Shaft are “at risk”. The risk is
of radiation exposure at levels ranging between 8 mSv/yr¯¹ in their homes, and 15 mSv/yr¯¹ if
they should venture to the Tudor Dam, a place where children play in innocence, as all
children should. Please remember these numbers – 8 and 15 – because I will now explain
their relevance.
When we think of radioactivity we think of two events – Three Mile Island and Chernobyl –
so how does Tudor Shaft compare? During the Three Mile Island disaster, some people
received doses of 1 mSv/yr¯¹, which is now regarded as the safe upper limit of exposure. The
number 8 is bigger than 1, so Tudor Shaft is worse than the Three Mile Island event. How
about Chernobyl? The total direct exposure arising from the Chernobyl disaster for those
living in the contaminated areas, but not evacuated, was 9 mSv. The number 9 is a similar
order of magnitude to 8, so we can say that these two events are roughly the same. The
average total dose of external radiation received by evacuees was 30 mSv (Peplow, 2011). So
the Chernobyl numbers range between 9 and 30, but these are total doses, and not expressed
as a dose per year as in “x” mSv/yr¯¹. Looking at this technically, the exposure at Chernobyl
for those living in the contaminated area was 9 mSv in total (Peplow, 2011), whereas the
residents of Tudor Shaft receive a similar dose per annum, making this a persistent exposure,
repeated year after year. Seen in this light, Tudor Shaft and Chernobyl clearly belong in the
same conversation when you compare apples to apples.
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Let us compare these numbers to a different standard to make sure I am not comparing an
apple with a banana. The upper limit of a nuclear industry professional, using protective
clothing, is 20 mS/yr¯¹ (Peplow, 2011). This again places the Tudor Shaft residents in the
same conversation – remember the numbers 8 to 15 – well within the range where protective
gear and stringent procedures are needed to safeguard human life (20 mS/yr¯¹).
To give more context, Tudor Shaft is in the Wonderfonteinspruit catchment draining from the
Witwatersrand, into the Orange River system, where 36 known radioactive hotspots now
exist. This is but a small portion of the many hotspots that litter the landscape of the
Witwatersrand ridge, where around 1.6 million people live in close proximity to mine dumps
(Tang & Watkins, 2011), all potentially exposed to an as yet unquantified level of radiation
risk. Alarmingly, this swathe of land runs through the centre of the city of Johannesburg, but
nobody seems to care, for such is the nature of a slow onset disaster.
(Slide # 13).
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With this as a historic background to the regulatory environment of mining in South Africa,
are we surprised today when a major oil company has made its intentions known that it will
soon descend onto the pristine landscape of the Karoo, where it will drill for shale gas using
the controversial method known as hydraulic fracturing or “fracking”? After all, South Africa
has been the place where enormous resource wealth has been generated. Wealth derived from
profits that have been exaggerated by creative accounting that has shifted the environmental
liabilities off the balance sheet (Adler et al., 2007).
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Sahelanthropus Tchadensis
Orrorin Tugenensis
Ardipithecus Ramidus
Australopithicus Anamensis
Australopithicus Afarensis
Australopithicus Bahrleghazali
Kenyanthropus Platyops
Australopithicus Africanus
Paranthropus Aethiopicus
Australopithicus Garhi
Homo Rudolfensis
Paranthropus Boesei
Paranthropus Robustus
Homo Habilis
Homo Ergaster
Homo Erectus
Homo Heidelbergensis
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Homo sapiens is the shortest-lived
of all hominid species ....

Homo Neanderthalensis
Homo Sapiens
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Our collective actions in response to this range of challenges will determine whether Homo
sapiens, the shortest-lived of all the known hominid species, remains but a random
experiment in natural selection that went hopelessly wrong.
(Slide # 15).
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This is where you come in. You are part of this process and not just arm chair observers. You
all have pension funds and you all look forward to the day that you can retire to a quality life
made possible by careful investment. So you need to ask yourselves whether your retirement
well-being will be justified, knowing that the profits sustaining it have come as the direct
result of injustices against Nature on an industrial scale. Injustices that include limiting the
quality of life of children born to poor communities, destined to live on marginal land,
exposed to radiotoxic and chemotoxic hazards that will endure for decades, if not centuries.
Injustices that include the reckless dumping of 430 kilotonnes of low grade Uranium across
the Witwatersrand continental watershed divide, with no scientific knowledge about the
impact on human health; and no apparent willingness to close this startling gap. Injustices
that include the impending fracking of the Karoo in the pursuit of shale gas that will enrich
the owners of shares of a major multi-national corporation, which is probably part of your
retirement portfolio. In this you will need to decide whether you are part of the problem, or
wish to be part of a solution instead.

Image: Courtesy Nick Brandt
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I have learned from observing Nature that unless you are the apex predator with big teeth and
a killer instinct, then cooperation is the only means of survival as a species. In short, we have
to uncivilize known civilization by accepting the fact that we are part of Nature, and not the
masters and owners of Nature that Rene Descartes described in his famous Discourse on
Methods, published in 1637. You are part of this process of reinventing our new
uncivilization, because our current form is just as barbaric as the one that Rene Descartes
sought to remedy. Alone we can do nothing, but collectively we can change the world.
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Together we can change the way we choose to live. The power lies in our hands, to be
exercised in the way you give instructions to the managers of your pension funds. That
instruction must be clear – I do not want to live off the profits accruing from the misery of
others. I do not accept that short-term profitability should trump long-term sustainability. I do
not accept that wealth can only be created for some, by reducing others to the misery of
perpetual poverty, eking out a pitiful existence on a denuded landscape, such as we now have
in Gauteng province, and might soon have in the Karoo.
Please help me to reinvent uncivilization, not as a mutant of the current barbaric form of what
we call “civilization”, based on the control of Nature; but rather as a form of peaceful
coexistence between Homo sapiens and the environment in which the humbleness that I
experienced as a small child defines our place in a Universe of awe and beauty. More
importantly, please help me in my call for a high confidence epidemiological study about the
risk of long-term exposure to low doses of radiation and heavy metals, such as those
occurring from our former gold mining areas, as a matter of national strategic priority.
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Reintroduced Guttural Toads Laying Eggs
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Today I still have a love of tadpoles. In fact I have been working for years to bring them back
to parts of the Witwatersrand Highveld, now largely devoid of biological life, because of
streams of toxic AMD and mine residue dust. I am thus happy to say that the summer of 2011
saw the first natural procreation of guttural toads (Bufo gutteralis), breeding adults that have
grown from the thousands of tadpoles I have been reintroducing into Nature, living in a safe
refuge that I have restored and now protect. I sit out at night, watching the moon and listening
to the wonderful harmony of these frogs, singing as they did when I was a child, growing up
at a place called Hlabisa Farms. As I enter the autumn of my life, enriched by the journey, I
can say with conviction that my significance as a human being derives from being part of
Nature, rather than being a master and owner of Nature. I invite you to enjoy the sheer bliss
of this simple realization as well, but I also invite you to exercise the power you have by
managing the mangers of your retirement portfolios, rather than letting them manage you.
Thank you.
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