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Introduction to SAWEF
South Africa is an incredible country, and we, the
citizens, are a remarkable people. “Incredible” is
used intentionally because, against the overwhelming consensus of global opinion at the
time, we negotiated a peaceful ending to what
appeared an intractable problem, when former
enemies engaged in the Convention for a Democratic South Africa (CODESA) between 1991 and
1994. And “remarkable” is also used intentionally because what made the CODESA process
possible in the first place, was a culture so
deeply embedded in society, that we were able
to draw upon the social capital it embodied at a
time when we needed it the most. Simply
stated, South Africa has the capacity to selfregulate in the face of disaster.
Where else in the world has a ruling party negotiated itself out of existence in
the best interest of society
at large? Which other nuclear power has voluntarily
relinquished its weapons of
mass destruction, chemical,
biological and nuclear?
Where else has a prisoner of
conscience looked at his
jailer and decided that he is
as much a victim of injustice
as is the prisoner? Which
other country has held a
Truth and Reconciliation
Commission (TRC) in which
both victim and perpetrator
David Gleason
could find closure in dignity?

Yes, we are a remarkable people, and yet again
we need to mobilize the same social capital that
helped us to collectively give birth to a democracy, out of the ashes and trauma of three and a
half centuries of social and environmental injustice. We need to do this, because we again stand
at a cross road, this time in the water and energy
sectors, and how we choose to navigate our way
through these crises will determine whether or
not our citizens can reach their full potential as
human beings, as contemplated in the Freedom
Charter and underlined in the noble Constitution underpinning our young democracy.
We face crises today, not because of the failure of
any individual or any organization. We face these
simply because we have reached the end of a paradigm on which our national economy is based.
That paradigm is what is
called “Business as Usual”
and it has, as its foundation,
an extractive economy, based
on mining and relying on a
constant supply of cheap
electricity and labour. Central
to this old paradigm has been
one core element – the externalization of costs – which
has allowed our economy to
grow in the way that it has.
Now that very core element
contains within it the seeds of
our own destruction, because
the externalization of costs
was only possible while three
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fundamental aspects were
present. First, the ecosystem
had to be capable of absorbing externalities like atmospheric acidification caused by
the combustion of coal; and
aquatic acidification caused
by a century of laissez faire
mining. Second, society had
to be willing to absorb those
externalities in the form of
deteriorating health, atmospheric pollution and
degraded landscapes. Finally,
the state had to be willing to
enforce this process of externalization, simply because it
benefitted as a direct result.

ing to happen from our gold
mining areas, once the richest in the world, but now
rendered an environmental
hotspot that is grabbing the
attention of the global
media.

Dr. Anthony Turton

Acid mine
drainage (AMD)

Sewage treatment plants are
failing and biological pollutants are entering the rivers
on an unprecedented scale.
Endocrine disrupting chemicals – those defining gender
in the unborn foetus – are
increasingly being detected,
just as we are losing our national capacity to monitor
this phenomenon, and the
thorny issue of inter-sexed
babies is raising its head.

None of these three necessary pre-conditions are presfrom coal mining is
ent any longer. Aquatic
now rendering the
ecosystems are now fast apSociety, having been oprivers in our most
proaching a tipping point bepressed for so long, is now
yond which recovery is almost productive
waiting to experience the
impossible. An example is
fruits of liberation, and it is
that of Hartebeespoort Dam,
becoming impatient. Calls
areas sterile
which is our most polluted
are being made to hold diwater resource, but also the
rectors of companies and
most studied by scientists. The water in that
government officials accountable for failure in
dam is now hyper-eutrophic, with masses of
their fiduciary duties as custodians of our nablue-green algae producing thick scum and retional resources. Criminal charges have been
leasing toxic microcystins into the water. If it
laid against certain Ministers in a test of the imcould be fixed it would be fixed, so the fact that
partiality of the criminal justice system. It is only
it is not fixed simply means that we are incaa matter of time before this mess spills over into
pable of fixing it. We must accept that the probthe investment community, where South African
lem exceeds our technical capacity as a nation.
shares traded on major stock exchanges become

agricultural

Acid mine drainage (AMD) from coal mining is
now rendering the rivers in our most productive
agricultural areas sterile. The same is now start-

tainted by perceptions that they contain within
them, undeclared risk, and are thus slowly
dropped from the portfolios of major institutional fund managers.
2011
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In the midst of this is the state, increasingly embattled as it is forced into defensive positions,
denying that there is any crisis at all, supporting
this assertion by a paper-thin spin campaign in
which data is selectively used and scientists are either silenced or discredited as being alarmist with
a vested financial interest in a given outcome.
Clearly this is not a good outcome for any of us.
We collectively have a vested interest in turning
this all around. In short, we need a new approach designed specifically to bring all key players into one space, with the sole purpose of
engaging in a dialogue that will bring together
currently diverging viewpoints, and formulate a
road map for a better future.
Water and energy are just too important to us as
a nation to squabble over. On the contrary, they
are so important that they have the unique capacity to bring us together once again. While we
can disagree over issues of an ideological, religious or personal nature, we are all united in our
dependence on a healthy economy. A healthy
economy is impossible unless it is underpinned
by a healthy ecosystem. Few realize that the national economy is based on a national hydrology,
which acts as both a source and a sink for all of
our economic activities. Few know that we had
allocated 98% of our total national water resource at a high assurance of supply by 2004, and
that in some river basins we have even over-allocated water use by as much as 120%. Few know
that of all the rainfall, only 5.1% becomes water
in a river in both the Orange and Limpopo basins,
where about 70% of our total national economy
is sustained. Few know that in the South African
component of the Orange River basin – our single
most important hydrological asset – conversion
of rainfall to runoff (and thus water sustaining
our economy) is a mere 3.4%. If we call this 3.4%

of the rainfall 100% of the streamflow in the Orange River, few know that we have built dams in
that system that equal 271% of that meagre flow.
Few know that for every new dam we build we
will lose more to evaporation than useful yield.
Few know that a 2ºC increase in average temperature will increase those evaporative losses by an
as yet unquantified amount, while a 4ºC increase
will become truly catastrophic. More importantly,
the dam-building era is over, so what are we to
do next as demand for water exceeds our national supply? Where will we generate a new
strategic storage safe from the ravages of a
thirsty environment driven by a changing global
climate regime?
These are all facts. They are our own inconvenient truths and we can collectively choose to ignore them by denying their existence, or by
labelling the scientists that generate these numbers as being alarmist; or we can collectively accept that they herald in a change of paradigm
from “Business as Usual” to a new and as yet undetermined “Business Unusual” model.
This is what the South African Water and Energy
Forum (SAWEF) is about. It hopes to create space
in which key players from all sectors can be
brought together – government, industry, commerce, civil society, science, architects, designers
and the media – where we can collectively start
to engage with one another once again. We hope
to convert the considerable energy now being
unleashed in the AMD debate from the heat of
angry confrontation, to the light of a new future
in which we can all reach our full potential. We
hope to create a platform from which we can
support the important need to achieve sustainable employment for the millions of unemployed. We hope to re-connect an increasingly
embattled government with the people it actu-
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ally represents, not via the ballot box, but via the
eloquent process of engagement.
To assist us in this very important process we
have a number of speakers, all selected because
they are leaders in their respective fields. Helping
us to understand the international dimension of
the dilemma we are currently embedded in as a
nation, we have Prof. Tony Allan, the 2008 Stockholm Water Prize Laureate. This is regarded as
the Nobel Prize for water and we can thus expect
to be guided by this man of great stature in the
global water sector, who will unpack the complex

Aaron Wolf, an internationally recognized leader
in this field. Supporting these speakers will be a
number of local figures, all of whom will engage
with different elements of the bigger picture.
So, we are not going to blame the mining industry for causing AMD. Instead we are going to embrace that very same industry as partners in
cleaning up the mess, because no other entity
has the physical capacity to remove the billions
of tons of uranium-rich tailings dams that litter
our national landscape. We are not going to
blame government for its apparent failure to act

This is what AMD looks like. The orange coloured precipitate is called "yellow
boy" and it settles out on the bottom of rivers, killing all biolgical life. This was
captured in the low flow season, so when the rains return this will double or
quadruple in volume. Take the orange marks on the bases of the trees as the
high water mark. This is what will happen to the Klip and Sugarbush Rivers
feeding into the Vaal when decant happens in the Central and Eastern basins.
This pic was taken during August 2010 in the Krugersdorp Game Reserve
downstream of the decant in Krugersdorp. This water flows into Hartebeestpoort Dam via the Cradle of Humankind. Photo courtesy AR Turton.

relationship underpinning the water/energy/food
nexus. This is important because central to our as
yet undefined “Business Unusual Paradigm” will
be the complex trade-off between national water
security, national energy security and national
food security. Helping us to understand that
water is far too important to fight over, is Prof.

in this regard, because we accept that no government has ever had to deal with such issues before, so we understand that the civil servants and
politicians making up that collective entity are
busy learning as they go along. We are also not
going to blame scientists who bring us inconvenient truths and we are going to embrace a diver2011
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sity of opinion from their ranks, even if some of
those opinions might not rest easily with us.

mining solution, we can start to see it as an opportunity to harvest metals and salts from the highly
acidic water. Who knows, maybe we can even harvest energy locked in that toxic soup. Current technology exists in South Africa that can harvest
metals and salts in a way that spares the taxpayer
the burden of cleanup, and by so doing spares the
mining industry reputational damage while shielding the government from the raw anger of a rapidly
uniting population seeking redress.

Instead we will harvest this collective social capital
and focus it on one single-minded objective – solution-seeking. We will encourage out-of-the-box
thinking that helps us to redefine the problem, because we know from Albert Einstein that the way a
problem is first defined impacts deeply on the solution eventually selected. And solutions there are in
abundance. If the United States of America could
put a man on the moon and bring him back safely
Significantly, vast areas of currently depleted
again, simply because of one clear objective set by
mining land can be brought back into the econone legitimate leader which
omy for other use. Here it
unleashed the full potential of
will be necessary to evaluate
Significantly, vast
one nation united in that
the relative advantage of
areas of
cause, then we can do the
using the treated AMD for eisame. AMD can be managed.
ther agricultural production,
It need not be catastrophic as
or tourism with existing asthe eMalahleni case shows us
can sets like the Cradle of Huwhat can happen when two
mankind as the nucleus for a
be brought back
blue chip companies cooperate
new eco-tourism industry.
into the economy
with local government in a reSignificantly AMD produces
for other use
sponsible way. The same can
massive quantities of salt,
be said of our dysfunctional
and it is this exact type of salt
sewage works and embattled Eskom.
that is needed by the concentrated solar power
industry in large quantities. A typical solar generator needs 30,000 tonnes of salt, which is what a
So how might a few solutions look? Firstly they will
medium sized coal mine produces annually as
be the product of partnerships, because we again
AMD discharge. Returns to water are highest in
learn from Albert Einstein that the level of ingenuthe tourism industry, so if we wish to create new
ity needed to solve a problem, exceeds the level of
jobs to replace those lost by mining, this is exingenuity that created the problem in the first
actly what we will have to think about. Regardplace. This means that we need to mobilize more
ing the massively dysfunctional sewage system,
ingenuity as a nation than the combined ingenuity
we will have to redefine our current “waste
of a century of deep-level mining. We can only sucwater treatment plants” as “water recovery
ceed if we work together, with leadership of the
units”, from which we will harvest phosphate (a
highest calibre and integrity of the highest order
mineral currently in global short supply) and
underpinning all our actions. While it is often hard
clear water that is safe to be used by humans.
to think out-of-the-box, this is exactly what we
Again this technology exists so all it needs is a
must do. For example, instead of seeing the AMD
bold new vision to bring the pieces together. In
issue as a mining problem, needing a conventional

currently
depleted
mining land
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this regard the current drought in Beaufort West
has resulted in the first plant of this nature in
the country, so already it is happening and all
that is needed is to nudge it along.
Then, of course, we will need to think about
managing water as a flux, rather than a stock. In
essence this means that the foundation of the
new economy will be recycling in a way that is
safe by removing endocrine disrupting chemicals
and heavy metals. This will mean water of a different quality and price will be used for different
purposes at different places in our national
economy. We call this a dual stream reticulation
system and we believe this will become the hydraulic foundation of our new national economy. Why use potable water for gardens? Why
assume sewage water to be devoid of economic
value? This will open the door to a new type of
architecture and engineering design in which we
harvest rainwater and energy, and retain both in
the system before discharging them as before.
Again we can be guided by what we already
know. In Durban sewage water used to be discharged to sea via a pipeline. That same water is
now treated and used as industrial process
water for the paper, pulp and petrochemical industry south of that city. These industries receive cheaper industrial process water and
tourists get cleaner beaches – a win/win outcome. On the energy side we know that heat
pumps are extremely efficient, so we will see
more of them in use in the near future as they
scavenge energy previously discarded as waste
from air-conditioning systems.
In conclusion we know that solutions are there
in abundance. What we need is a new spirit of
engagement; a new approach to solving the
problems that seem so intractable. This is what
SAWEF is about. We welcome you all to this in-

augural event and we hope that through your
energy we can turn this into a success of which
we can collectively take great pride. This is our
country and these are our problems. Almost all
of them are legacy issues so we cannot ignore
them, and we cannot find scapegoats to blame if
we are to find a viable solution. This is our moment. While the original CODESA put us on the
road to a new democratic constitution that
transformed society, the transformation of our
economy has not really happened to the same
extent. We believe that the simple scale of the
environmental problems manifesting in both the
water and energy sectors will force us to confront them and do what has to be done – for
that is what we do as a nation when it has to be
done. This is part of our economic transformation and we cannot afford to get it wrong.
Floating in the infinity of outer space is one blue
planet, the only planet in our known universe
that has water in all three forms, solid, liquid and
gas. It is also the only known planet with intelligent biological life. We call that planet Earth and it
is our home. Protecting that planet like a thin veil
is the atmosphere. Sustaining it all as a viable biosphere is our climate and our ecosystem, resilient,
robust and enduring – but also fragile when catastrophic change occurs. We believe that it is not
only necessary to protect our planet – we believe
that it makes good business sense so to do. S

David Gleason
Gleason Publications

Author of Courageous Conversations

Author of Shaking Hands with Billy
Dr. Anthony Turton
Touchstone Resources (Pty) Ltd
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SAWEF programme

DAY 1: Maroela Room

08h30

Registration (tea/coffee/fruit juices/water)

09h00

Welcome

09h05

GLOBAL PERSPECTIVES ON WATER RESOURCE MANAGEMENT

• Prof Tony Allan, Stockholm Water Prize Laureate.
Professor Allan, from King’s College London and the School of Oriental and African Studies, pioneered the development of key concepts in the understanding and communication of water issues and how they are linked to agriculture, climate change, economics and politics. Allan will
open the conference by framing the global challenges facing increasingly water-stressed
economies and the lessons that can be gleaned from these experiences.
Following his address, comments will be debated by a panel including –

• Nandha Govender, Water Procurement Manager at Eskom
• Dennis Dykes, Nedbank’s Chief Economist
• Michael Spicer, CEO of Business leadership SA
10h35

Tea break

10h45

THE CURRENT CLIMATE: A CHANGING WATER CYCLE

• Professor Roland Schulze - Emeritus Professor – Hydrology at UKZN.
Prof Schulze will highlight South Africa’s current water resources/supply versus projected
demand and what impact the changing climatic conditions will have on these assumptions
on a national and corporate level.
Following his address, comments will be debated by a panel including –
Richard Holden – TCTA
Dr. Theo de Jager, Deputy President of AgriSA
Dr. Chris Herold, SA Institute of Civil Engineering water division chairperson

•
•
•
13h00

Lunch

2011

SAWEF

8

Keynote speaker: Prof Aaron Wolf, Oregon State University

WATER WARS AND WATER REALITY - WATER AS A DRIVER OF COOPERATION
14h00

LIVING WITH CLIMATE CHANGE AND VARIABILITY –
JOHANNESBURG ON A WATERSHED

• Prof Coleen Vogel from Wits with Pancho Ndebele water footprinting expert.
Vogel will address climate change and climate variability; key themes that are receiving
much heightened policy and public attention. Africa is one of the most vulnerable continents facing climate stresses. In this presentation some of the causes/drivers of change and
impacts associated with the combined interactions of socio-economic stress and climate
stresses for southern Africa are outlined. Possible adaptation and development options are
also traced. Ndebele will explain the implications of Johannesburg’s geographic location –
the largest major city that is not on a river, a lake or a seafront, but rather on a watershed
divide – and what the implications of this are in terms of pumping water uphill; energy
costs; carbon footprint; water footprint; return flows; and sewage Management.
Brief Q & A session
15h00
15h30

Tea Break

"WHAT IS SOUTH AFRICA'S REAL WATER CRISIS?"

• Mike Muller, Visiting Adjunct Professor: Wits Graduate School of Public and Development Management, Johannesburg; Member: Global Water Partnership Technical Advisory
Committee; Member: UK Institution of Civil Engineers.
Muller will provide a critical analysis of the government’s failure to provide adequate
maintenance for the existing water infrastructure at a national and local level. This will include a critique of the failure to invest in new projects and provide for the skills shortfall
in the form of training and incentivizing new engineers.
Following his address, comments will be debated by a panel including –

• Robbie Louw, Director of Promethium Carbon
• Neren Rau, CEO of the South African Chamber of Commerce and Industry
• Prof Aaron Wolf, Oregon State University
16h30

Forum adjourns

18h00 – 20h00 Delegates Cocktail Function
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SAWEF programme
09h00

DAY 2: Maroela Room

TWO LAKE KARIBA’S UNDER THE CITY

• Prof Terence McCarthy, WITS School of Geosciences
The presenter will map out the key points relating to the legislative, financial and political
hurdles to achieving the proposed solutions. This will lead into a discussion on how best to
overcome these and finally utilise the significant underground water resource.
Following his address, comments will be debated by a panel including –
Peter Gunther, Anglo Coal’s Divisional Hydrologist
Anthony Turton, IWRA
Prof Maarten de Wit co-author of H2O-CO2 Energy Equations for South Africa

•
•
•
10h30

Tea/water break

10h45

RISING TIDE OF RISK: WATER ISSUES WILL HAVE AN INCREASINGLY
SIGNIFICANT IMPACT ON BUSINESS DECISIONS

• Anthony Turton, IWRA.
Water experts say leading companies are starting to use water more efficiently in their own operations. But they will need to look deeper into their supply chains and at the performance of water
regulators if they are to address the growing challenge of water scarcity.
For businesses operating in Africa, the risk of climate change - which threatens the stability
of water supplies - is compounded by the inability or the unwillingness of the public sector
to create and sustain the basic water supply infrastructure so critical to a well-functioning
society and economy
Brief Q & A session
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12h00

IRP2 – POWERING THE FUTURE

• Kannan Lakmeeharan, Divisional Executive: System Operations and Planning Division, Eskom
The South African Department of Energy (DOE) is about to release the next Integrated Resource Plan (IRP2) for SA’s electrical energy future. The IRP2 will cover the next 20-25 years.
The presentation will concentrate on the proposed energy mix taking into consideration diminishing coal reserves and renewable energy sources such as geothermal, hydro, wind and
solar.
Following his address, comments will be debated by a panel including –
Mongezi Veti, General Manager, Safety and Sustainable Development – Exxaro
Doug Kuni, managing director of the South African Independent Power
Producers Association (SAIPPA)
Nick Segal – Is currently working on a research project into the water energy nexus in SA

•
•
•
13h00

Lunch

Keynote address by Richard Holden - South African Association of Water Utilities

14h00

THORIUM: THE NUCLEAR PANACEA

• Prof Eben Mulder, director: Post Graduate School of Nuclear Science and Engineering,
North West University.
Uranium is NOT the only nuclear fuel. Thorium, the first nuclear fuel, is much safer and degrades ten times faster. South Africa has substantial reserves. Thorium will create a new
generation of cleaner, safer nuclear power. And thorium can be used in desalination plants,
so presenting a dual solution to SA’s water and energy problems.
Brief Q & A session
15h00

Tea Break

16h00

Forum ends
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DAY 1: Oleander Room

breakaway sessions
SAWEF programme

INTERACTIVE WORKSHOP ON DEVELOPMENT ALONG THE WATER, ENERGY AND SECURITY
NEXUS: EXPLORING OPPORTUNITIES AND CONSTRAINTS FOR SOUTHERN AFRICA
Organised by the Council for Scientific and Industrial Research (CSIR), Stockholm International Water
Institute (SIWI) and Institute for the Analysis of Global Security (IAGS)
Purpose: The provision of a stable environmental security environment is an antecedent to economic development, particularly in the Southern African Development Community (SADC) due to the shared nature of both water and energy in
the region. Development, in the modern age, is unlikely to occur where stability is lacking or where governance is poor
due to large risk awareness amongst investors at both the domestic and foreign market level. Where human development needs are met through the provision of adequate water and energy resources the security of the state and the region is likely to be enhanced. As a result, enhanced state and regional security is also a consequence of the provision of
water and energy which advances human development goals. The Water-Energy-Security cycle can thus be an enforcing
cycle when all three elements are strong, or exhibit a negative spiral when one or more of the elements are weak.
In this interactive session, participants are provided with the opportunity to engage with other stakeholders on experiential lessons learned by addressing key questions such as:
1. How the Water-Energy-Security Nexus constrains development in the SADC region?
2. How can the Nexus and its critical elements unlock the region’s development potential?
In so doing, this workshop encourages the sharing of practical experiences of how effective water-energy-security
linkages are implemented and managed, the obstacles that hinder effective harmonisation, and the untapped potential that holistic and integrated interventions provide.

14:00 – 14:30
14:30 – 15:00
15:00 – 15:30
15:30 – 16:00
16:00 – 16:30

Presentations
Small Group Discussions
Tea
Group Discussion Continued
Group Feedback in Plenary

A PRESENTATION ON THE RECLAMATION OF MINE RESIDUE AREAS
Delivered by Rina Taviv, Acting Director: Air Quality, Gauteng Department of Agriculture and Rural Development

11h00 – 12h00

Conceptual study on reclamation of mine residue areas- objectives

• To evaluate current pollution problems caused by mining activities and suggest how they should be addressed
• To quantify the amount of land under mine residues and classify them in terms of impacts and potential reclamation
• To investigate which mining residue areas could be made available to be used for other purposes (cost effective)
• To provide preliminary and conceptual recommendations on the short term priorities for the reclamation of the
mine residue areas
2011
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SAWEF speaker profiles
DAviD GlEASoN
David Gleason’s reputation as a front line financial journalist precedes him. Arriving in journalism late – he
was 50 at the time – he acknowledges that his business life provided an unparalleled preparation for a writing and publishing career. Before embarking on journalism he worked for Anglo American Corporation in
Zambia and this country for 22 years before moving into stock broking
and then some investment banking. He has a reputation for investigative reporting and the fearless expression of opinions, which led him
on one occasion to be labelled "a danger to democracy" by a prominent black businessman.
He has written at length for the Financial Mail, Business Day, Finance Week and Business Report. He was owner, publisher and
deputy editor of the financial journal Finance Week between 1996
and 1998. His weekly column, Torque, was first launched in the Financial Mail in August 1993 and now appears in the web newspaper newstime.co.za.
He is publisher of without prejudice, the foremost monthly legal
publication in South Africa and is publisher of DealMakers a quarterly
M&A and general corporate finance magazine that incorporates

David Gleason

Catalyst and DealMakers Africa.
He hosts a weekly talk show "State of the Nation" on Classic 102.7. The programme examines a wide
range of issues of current and historical concern and has achieved prominence as a broadcast of rare honesty and intellectual probity. A knowledgeable listener has described it as having attracted “…a large, enthusiastic and devoted listening audience.”
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PlENARY 1 09h05 – 10h35 DAY 1
PRofESSoR ToNY AllAN
KINGS COLLEGE LONDON
A pioneer in the development of key concepts in the understanding and communication of water issues and
how they are linked to agriculture, climate change, economics and politics, Tony Allan was named the 2008
Stockholm Water Prize Laureate on 19 March 2008.
Research
Allan's research focuses on the social and political contexts which influence and usually determine water use and water policy. The
research aims to explain why environmental
and economic priorities fail to figure on the
agenda of those using and allocating water.
The major current research focus takes into
account the underlying fundamentals of water
in the hydrological cycle and the impact of enProfessor Tony Allan
gineering interventions. Policy issues are a
prime concern and especially the difficulties
that scientists and professionals encounter in gaining a place for their 'knowledge' in water policy discourses. In the Middle East and North Africa – a major regional focus of research – it has been shown that
the water crisis has been ameliorated through the availability of virtual water embedded in the international food trade.
A second research focus is global water resource and the extent to which global resources will be sufficient to meet the needs of future populations. A third research focus is the institutional basis of water policy reform. A fourth is the financing of the water sector. The KCL Water Research Group networks intensively
with scientists and professionals in the water sector in the North and the South. The group is recognised
both as a major innovator of economic, social and political interdisciplinary theory and as a serious contributor to water policy analysis.
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lUNCh KEYNoTE ADDRESS 13h00 – 14h00 DAY 1
AARoN T. Wolf, Ph.D.
PROJECT DIRECTOR
DEPARTMENT OF GEOSCIENCES
OREGON STATE UNIVERSITY
Aaron Wolf is a professor of geography in the Department of Geosciences at oregon State University. he
has an M.S. in water resources management (1988, emphasizing hydrogeology) and a Ph.D. in environmental policy analysis (1992, emphasizing dispute resolution) from the University of Wisconsin, Madison.
his research focuses on issues ranging from transboundary water resources to political conflict and cooperation, where his training combining environmental science with dispute resolution theory and practice
have been particularly appropriate.
Wolf has acted as consultant to the US Department of State, the US Agency for International Development, and the World Bank, and several governments on various aspects of international water resources
and dispute resolution. He has been involved in developing the strategies for resolving water aspects of the Arab-Israeli conflict, including
co-authoring a State Department reference text, and participating in
both official and "track II" meetings between co-riparians. He is author of Hydropolitics Along the Jordan River: The Impact of Scarce
Water Resources on the Arab-Israeli Conflict (United Nations University Press, 1995); co-author of Core and Periphery: A Comprehensive
Approach to Middle Eastern Water (Oxford University Press, 1997),
and Transboundary Freshwater Dispute Resolution: Theory, Practice
and Annotated References (United Nations University Press, 2000);
and editor of Conflict Prevention and Resolution in Water Systems
(Elgar, 2002). All told, he is (co-) author or (co-) editor of seven books,
and close to fifty journal articles, book chapters, and professional reports on various aspects of transboundary waters.
Aaron Wolf
Wolf is a member of the Oregon Academy of Sciences, the Association of American Geographers, the American Water Resources Association, and the International Water Resources Association, and an associate member of the International
Association for Water Law. He is an associate editor of World Water Policy, and the Journal of the American
Water Resources Association, and is on the editorial board of Water International (he was an associate editor
from 1995-1999). Wolf was named "Outstanding Freshman Teacher" at the University of Alabama in 1997
and, with Ariel Dinar, was awarded "Best Paper" for 1997 in Agriculture and Resource Economic Review.
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PlENARY 2 10h45 – 13h00 DAY 1
PRofESSoR RolAND SChUlzE
EMERITUS PROFESSOR
HYDROLOGY AT THE UNIVERSITY OF KWAZULU-NATAL

Professor Roland Schulze

Professor Schulze has had a long and distinguished career and is an internationally recognised expert in hydrology. He has worked and lectured in several countries around the world and is particularly well
known for his work on the ACRU hydrological model, the South
African Atlas of Agrohydrology and Climatology, and more recently on
climate change impacts on the water resources of South Africa.
Professor Schulze has many accolades to his name, including the
SA Institute of Agricultural Engineers Gold Medal for “outstanding
contributions to hydrology in SA”, Fellowship of the University of Natal
in recognition of “distinguished academic achievement”, Fellowship of
the Royal Society of South Africa for “distinguished contribution in the
furtherance of science in South Africa”, Life membership of the International Water Academy of Norway, and Agricultural Researcher of
the Year for KwaZulu-Natal.

Research interests
●

Hydrological Research

●

Hydrological processes and scale issues

●

Hydrological modeling (developer of ACRU model)

●

Integrated water resources modeling

●

Agrohydrological mapping

●

Hydrological education

●

Climate change impacts

other information
●

Guest Professor in hydrological modeling at IHE, Delft(Netherlands)

●

Member of the Scientific Steering Committee for Hydrology for the International Geosphere Biosphere

●

Developer of the ACRU agrohydrological modeling system and author of "South African Atlas of Clima-

●

Fellow of the University of Natal for outstanding contributions to hydrology in South Africa

●

Awarded the Gold Medal of the SA Institute of Agricultural Engineering for his contribution to hydrology

●

Over 470 scientific publications, of which over 115 appear in refereed journals

Programme
tology and Agrohydrology"
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PlENARY 3 14h00 – 15h00 DAY 1
PRofESSoR ColEEN voGEl
Coleen Vogel is leader of the REVAMP research
cluster at Wits. She was previously the BMW
Chair of Sustainability at Wits University. She is
the immediate past Chair of the international
scientific committee of the International Human
Dimensions Programme on Global Change
(IHDP) and was vice chair of the Land Use and
Cover Change international scientific committee,
Professor Coleen Vogel
a joint IGBP (International Geosphere Biosphere
Programme) and IHDP international scientific
committee. She currently advises on several current boards linked to climate and global change.
She was the recent recipient of the Burtoni Award , an international award given by peers in recognition of
her work in adaptation and climate change and climate change diplomacy. She was also the co-recipient, with
several other international scientists and Al Gore, of the Nobel Peace Prize for her contribution as co-lead chapter
author for the Chapter on Africa in the IPCC assessment, i.e. the Fourth Assessment of the IPCC (Intergovernmental Panel on Climate Change) on Impacts, Adaptation and Vulnerability and was also an author of the final overall
synthesis process of all three working groups of the IPCC and the Summary for Policy Makers. She has also been
the recipient of the Vice Chancellor’s Distinguished Teacher’s Award of the University of the Witwatersrand.

PANCho NDEbElE
Pancho Ndebele is a Founding Director of Emvelo, a green economy
company with a focus in solar energy, water, innovative eco solutions
and products. He is also founder of Water Neutral, a non-profit organization that is a founding partner of the Global Water Footprint Network.
He is chair of the Southern Africa Solar Thermal & Electricity Association
(SASTELA), a board member of the UK sustainable development “thin k
tank”, the International Institute for the Environment and Development
(IIED), in 2007 he chaired the peer review panel of the Netherlands Sustainable Development Strategy at the request of the Dutch Government.
Ndebele has more than 15 years experience in sustainability, water, enPancho Ndebele
ergy, the environment and has worked for leading corporations in South
Africa and the UK. Pancho holds the following qualifications from UK universities; MBA, LLM in Environmental Law, MSc in Water and Wastewater Engineering and a BEng (Hons) in
Electrical and Electronic Engineering.
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PlENARY 4 15h30 – 16h30 DAY 1
PRofESSoR MiKE MUllER
Mike Muller is a Professional Civil Engineer with extensive public policy and management experience at national, regional and international level. A visiting Adjunct Professor at the Wits University Graduate School
of Public and Development Management in Johannesburg since 2006, he was appointed by President Jacob
Zuma as a Commissioner of South Africa’s first National Planning Commission in April 2010.
Muller advises various organisations on water and development management issues including the
Global Water Partnership and the UN Water World Water Assessment Programme as well as regional and
national organisations. He has also undertaken a range of research projects with a variety of partners including the Water Research
Commission.
While Director General of SA’s Department of Water Affairs and Forestry (1997 –
2005) he led the development and implementation of new policies in water resources and
services, providing water to over ten million
people and transforming water resource management.
Professor Mike Muller
Between 1988 and 1994, he managed infrastructure investment and policy programmes at the Development Bank of Southern Africa and participated in SA’s transitional policy processes
including the Reconstruction and Development Programme. From 1979 to 1988, he managed water programmes for the Mozambican government.
Muller writes extensively, for both academic and popular publications. Recent publications include “Integrated Water Resource Management in Practice : Better Water Management for Development” (Earthscan 2009) and “Water Management, Water Security and Climate Change Adaptation: Early Impacts and
Essential Responses” (GWP 2009).
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PlENARY 5 09h00 – 10h30 DAY 2
PRofESSoR TERENCE “SPiKE” MCCARThY
McCarthy is a graduate of UCT and Wits. He joined the University of
the Witwatersrand as a lecturer in 1971, rising to become Professor of
Mineral Geochemistry in 1982. He has published three books and
over 160 peer-reviewed research papers in national and international
scientific journals covering a wide range of research subjects, including extra terrestrial materials (lunar rocks and meteorites), igneous
petrology, structural geology, sedimentiology, economic geology and
environmental issues, particularly geomorphological processes in wetlands and the impact of mining on the environment. He is a leading
authority on the Okavango Delta.
McCarthy is a recipient of the Jubilee and Draper Medals of the
Professor Terence McCarthy
Geological Society of South Africa and is a Fellow of the Royal Society
of South Africa and the Geological Society of South Africa. He has
served on numerous national and international geoscience committees and headed the Geology
Department and School of Geosciences at Wits for 17 years from 1985 to 2002.
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PlENARY 6 10h45 – 12h00 DAY 2
PRofESSoR ToNY TURToN
Turton is a specialist in the field of strategic risk assessment, with a current interest in understanding the
risks associated with water as a foundation of the national economy. He is currently the Vice President of
the International Water Resource Association (IWRA), and is also a Professor in the Centre for Environmental Management at the University of Free State. He is also a Director of TouchStone Resources (Pty) Ltd, a
company specializing in the management of water and energy as a flux. He is the recipient of the SAB Miller
Nick Steele Memorial Award for Top Environmentalist of the year (2010), given in recognition of his work on
acid mine drainage as a strategic problem. He was awarded the Habit Council Conservation Award in 2009
for his “principled stance in defence of the public to be informed of
the truth ... and the courage displayed in publishing the state of our
water resources, thereby refusing to compromise his scientific integrity”.
Turton is an author with many scientific publications to his name,
mostly about transboundary water resource management. His most
recent work is an autobiography called “Shaking Hands with Billy”
that documents the role he played working behind the scenes in ending the protracted conflict that had engulfed South Africa in the
1980’s, which gave rise to the CODESA process and thus our new
democratic dispensation.
Anthony has served in a leadership role in a number of international
institutions, including: founding member and past President of the
Universities Partnership for Transboundary Waters; Executive Director
of the International Water Resource Association; Deputy Governor of the World Water Council; Technical
Advisor to the UNESCO sixth International Hydrological Program (IHP6). He currently works as an Editor of a
number of journals including: Water Policy (the official journal of the World Water Council); Water International (the official journal of the International Water Resource Association); and the Water Resource Management series of textbooks published by Springer Verlag.
Professor Tony Turton

Turton has a long track record of bringing convergence into areas of contestation playing out at strategic
level, where divergence of opinion is the dominant driver, hence his current interest in the
water/energy/food security space.
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PlENARY 7 12h00 – 13h00 DAY 2
KANNAN lAKMEEhARAN
DIVISIONAL ExECUTIVE: SYSTEM OPERATIONS AND
PLANNING DIVISION, ESKOM
Kannan Lakmeeharan is currently the Divisional Executive of the System Operations and Planning Division of Eskom. The division is responsible for the real time security of the national power system and
the long term electricity capacity and transmission grid planning for
the country. Prior to this appointment he has been responsible for
the System Operator and for the Electrical Engineering disciplines in
Eskom Enterprises. He has also had experience in the mining industry
with Gencor. He has a M.Eng in Electrical Engineering from the University of the Witwatersrand.

Kannan Lakmeeharan

lUNCh KEYNoTE ADDRESS 13h00 – 14h00 DAY 2
RiChARD holDEN
Richard Holden is a Business Analyst at the Trans Caledon Tunnel Authority. He has 25 years experience in the water sector and the municipal environment. His experience ranges from providing water and
sanitation to remote rural communities in Namaqualand to now
working for an organisation which provides the major raw water infrastructure for South Africa. This hands on experience in providing practical solutions to operating and maintaining infrastructure throughout
the water value chain has given him a clear understanding of what is
required for South Africa to have a sustainable water supply.

Richard Holden

Richard Holden will explore through an interactive session what is required to achieve both financial and environmental sustainability of
water supply in Africa
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PlENARY 8 14h00 – 15h00 DAY 2
PRofESSoR EbEN MUlDER
DIRECTOR: POST GRADUATE SCHOOL OF NUCLEAR SCIENCE
AND ENGINEERING, NORTH-WEST UNIVERSITY
Eben Mulder is a nuclear engineer experienced in the design and safety analysis of innovative nuclear reactors, as well as operating nuclear plant. After his initial training at the Atomic Energy Corporation, followed
by specific training in High-Temperature Gas-Cooled Reactor technology at the Research Centre, Jülich his
career path led to the design of the South African direct cycle, helium-cooled, high-temperature pebble bed
reactor, the PBMR. He also, assisted in successfully establishing a Systems Engineering house for design activities, involving the reactor and thermal-hydraulic flow path layout, whilst being coupled to a closed-loop
Brayton cycle.
Mulder’s main activities to date have been, contributing in the training effort of the next generation of nuclear scientists and engineers and providing practical, engineering solutions to reactor design problems for
companies, such as PBMR (Pty.) Ltd. and ESKOM in South Africa, Vattenfall in Sweden, DOE in the US, etc.
Mulder’s interest in advanced fuel cycles and reactor designs to fully exploit the emerging market for sustainable electricity and future energy supply, has led to his current involvement in the design of a safe and
simple pebble bed reactor. This design is aimed at delivery of affordable energy to help relieve the dire threats associated with electricity
shortages and lack of fresh water, whilst contributing to a CO2 emission-free environment for Africa in particular and the developing
world in general.
Areas of keen interest and expertise include:
●

Reactor Physics and Engineering

●

Pebble bed advanced fuel cycles

●

Thermal hydraulics

●

Fluid-structure interaction behavior

●

Reactor shutdown analysis

●

Reactor physics code systems development

●

Fuel Cycle Costing

●

Fuel design (PBMR & PWR)

Eben Mulder

Mulder has published in excess of 100 technical papers, contributed to a number of TECDOCS published
through the IAEA and has registered a number of patents in the field of advanced fuel cycles, and fuel performance enhancement.
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SA Water & Energy Round Table

Building on the SAWEF program,
how do we sustain the
continuity of the energy and
water debate?
By joining the SAWEF-Jhb-1, Round Table
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25 seats allocated to a mix of CEOs & COOs from the
following sectors:
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7 Reasons why:
UÊ
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Meeting Format:
UÊ
UÊ
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UÊ
UÊ

For more information on this group, please contact:
Martin Humphries on 011 7914229 or martin.h@egnsa.co.za
www.za.egnnet.com

*ÀÛ>ÌiÊ>`ÊVw`iÌ>ÊiLiÀÃ «Ê
ÜÌ ÊÌ iÀÊLÕÃiÃÃÊi>`iÀÃ
Ài>Ìi]ÊLÕ`Ê>`Ê>Ì>Ê«iÊ
`>}ÕiÊLiÌÜiiÊ>ÊÃÌ>i `iÀÃ
/ Õ} ÌÊi>`iÀÃ «
>ÀÀ>}iÊLiÌÜiiÊÌ iÀÞÊ>`Ê
«À>VÌÃi
VÕÃÊÊÃÌÀ>Ìi}VÊÀiÌ>Ì
«iiÌ>LiÊ`i>Ã
Ài>ÌiÊi>ÃÕÀ>LiÊÌ>À}iÌÃÊ>`Ê
iÃÌiÃ

/«VÃÊÌÊVÕ`iÊ-7 Ê>}i`>Ê
«ÕÃÊÌ iÀÊÌiÃÊ`iV`i`ÊLÞÊ
iLiÀÃÊÌ iÃiÛiÃ
{ÈÊiiÌ}ÃÊ«iÀÊ>Õ
iiÌ}ÃÊV >Ài`ÊLÞÊ>Ê`i«i`iÌÊ
`ÕÃÌÀÞÊi>`iÀ
>VÌ>Ìi`ÊLÞÊ  Ê-ÕÌ ÊvÀV>
-Ì>`>À`Ê  Ê«ÀÌVÃÊÜÊLiÊ
>` iÀi`ÊÌÊiÃÕÀiÊÃÞiÀ}ÞÊvÊ
iLiÀÃÊ>`ÊVÌÕÌÞÊvÊ`iL>Ìi

ADVERTORIAL

WATER:
SOUND INFORMATION IS A FOUNDATION
FOR IMPROVED MANAGEMENT
WATER ChAllENGES ARE GRoWiNG. SoUND
iNfoRMATioN iS NEEDED To GUiDE DECiSioNS
Water is a growing problem in South Africa, as
well as in many other locations around the
world. Water scarcity, poor water quality and
floods pose a threat on social welfare as well as
on the profitability of many organisations.
Managers in both public and private sector organisations are beginning to demand clarity on the
water situation in order to adequately understand
and quantify the risks and opportunities posed by
water, and to get sound guidance to appropriately
manage the growing water challenges.
Smart solutions for water and environmental management projects rely on accurate data, precise
planning, effective implementation and optimal operation. And the key is direct access to accurate information plus more effective data processing using
high-end modelling systems and presentation tools.
iNfoRMATioN: WhAT Do MANAGERS AND
oPERATioNAl STAff REQUiRE
When considering the water-related information
needs of managers and operational staff, it is clear
that two distinct types of information are required.
long term trends to help paint a picture of the
current situation and the general trend. For example, the trend in the level of Non-Revenue-

Water may indicate that things are getting
worse, from which appropriate management actions can be taken to reverse the negative trend.
The current water situation - at this very moment. If any problems they want easy access to
recommendations to address the problems.
Problems may be complex, but solutions
shouldn’t be. A Decision Support System from
Dhi can empower you to:
● Link existing ‘data islands’ for fingertip access
to vital data across the organisation
● Simplify data collection, analysis and presentation
● Create transparency and build confidence
● Develop and offer access to alternative scenarios
● Reduce costs – minimise risks
● Increase revenues and provide safe and
sound solutions
● Give timeous access to information that
highlight the problem areas

Do things the right way with Decision
Support Systems by Dhi

DHI – OVER 40 YEARS IN THE BUSINESS OF WATER RELATED INFORMATION
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DHI (see www.dhigroup.com) is an international
water-focussed company with over 950 staff that
has been developing water related information
management systems and water related decisions
support systems for over 40 years. DHI has recognised the importance of sound information management. The DHI South Africa office has used the
technology and experience of the DHI Group to
tailor solutions for clients in South Africa.
A WEb-bASED iNfoRMATioN MANAGEMENT SYSTEM foR CAPE ToWN
Water managers in the City of Cape Town came
to realise that although the Metro was data rich,
it was in fact information poor. Managers found
it very difficult to access data from numerous
data sources, often located in different buildings
and servers. Not only was access to the data difficult, but that ability to extract the data
timeously (in order to identify challenges in time
to meaningfully act upon them) was often impossible. The other challenge was to often collate data from various sources to generate
information required by managers.

that the DHI system only PULLS data from
many existing data sources, including SAP,
various SCADA systems, Sharepoint, etc. Our
solution does not replace existing systems,
and we only pull data to generate information required by the managers.
3. The DHI staff then developed the database to
capture and validate the data. An indication
of the quality of the data is given. This on its
own can be of great importance to managers,
as one of the key initial tasks may be to improve the quality of the data.
4. Information is generated and disseminated in
various formats required by the managers.
This can take the form of PDF documents,
spreadsheets, or dashboards on web-pages
(which can be intra-net or internet hosted).
5. We provided training and capacity building at
two levels, including users of the system, and
super-users of the system. Superusers were
tought to be able to further develop the system. This enables CoCT to continually develop the system on its own over time as user
needs evolve (and reduces a dependency on
DHI to do this work).

The process that DHI South Africa followed to assist the COCT is as follows:
1. DHI interviewed the managers to understand what information they required,
and how they would like the information to be displayed (including
alarms)
2. With an understanding of the information needs, DHI then worked
backwards and identified what data
was required to generate the information, and where the data was currently housed in the CoCT, what format
the data was in, what steps would need
to be taken in order to access the data. Note
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The City of Cape Town managers are currently
using the system for both trend analysis as well
as operational purposes. The diagram below is
an example of one of over 30 web pages used by
the City of Cape Town. In this example, the
managers can see the water levels in all dams
feeding the city. The dashboards give managers
a quick visual overview of the situation, and
green or red arrows can indicate if the dam levels have risen or dropped compared to the previous time step. It is possible to click on any one
of the dams, and to get more information about
that particular site.

Sundays transfer scheme and more. DHI is also
in the process of developing a hydro-financial irrigation model which aims to help irrigators do
better with less water. S

for more information or to set up an
appointment, please contact Andrew
and anpo@dhiwater.com

The diagram below depicts how data is “pulled”
from various existing sources, from which information is generated for use by the managers.
oThER REfERENCES bY Dhi SoUTh AfRiCA
DHI has worked on real time systems for catchments (for the Dept of Water Affairs), including
the Crocodile (East) Catchment, Mhlathuze
Catchment, Lower Orange River, Orange Fish-

2011

27

SAWEF

The best mark to make is no mark at all . . .

Nedbank goes carbon neutral
As South Africa’s recognised ‘green’ bank it was
perhaps fitting that Nedbank Group was the first
financial services organisation in Africa to
achieve carbon neutrality. However, this was certainly not the reason the group sought to
achieve zero emissions status across its head office and branch networks.

lived out its promise to achieving neutrality as far
as possible through behaviour change, reduction
targets (including paper, water, electricity, travel
and waste), and operational efficiencies. Pleasingly
for shareholders, since 2007 this drive to use less
of our natural resources has resulted in the bank
achieving savings of more than R30million.

Carbon neutrality represented the next logical
chapter in Nedbank’s 20-year environmental sustainability and climate change journey; it also
demonstrated the bank’s commitment to playing
its role as a responsible corporate citizen by limiting its impact on the environment.

Only once Nedbank had achieved its reduction
targets, did it then use carbon credits to offset
the remaining, unavoidable carbon emissions.

AChiEviNG NEUTRAliTY ThRoUGh ACTioN
Of particular relevance is the way in which Nedbank’s carbon neutrality was achieved. By following
a ‘reduce before offsetting’ approach, Nedbank

In so doing, the ‘green’ bank has cemented its
credibility as a leader in environmental sustainability. What’s more, the carbon credits used for offsetting were specifically chosen for their contribution
to building social sustainability in Africa by contributing to the livelihoods and wellbeing of communities. (See ‘Rukinga Project’ inset on this page)
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RUKiNGA PRojECT – CARboN CREDiTS
foR iNTEGRATED SUSTAiNAbiliTY
The carbon credits needed to attain Nedbank’s
carbon neutrality were obtained from the
Rukinga Project, which aims to prevent the
deforestation of Kenya’s Kasigau Corridor.
This project was chosen because, in addition to the environmental benefits, it also
delivered significant economic, social and
cultural benefits to the local community
thereby aligning with Nedbank’s philosophy
of integrated sustainability. The benefits
included:
●

●

●

●

●
●

●

●

the creation of 200 jobs in an
eco-factory,
the establishment of an organic
greenhouse to improve food security,
the implementation of a wildlife ranger
workforce to prevent hunting and
cutting of trees,
the establishment of an eco-tourism
camp, providing employment for guides
and service personnel, and a market for
local produce,
the construction of 18 classrooms,
the launch of a school bursary
programme,
the donation of equipment to a local
clinic, and
the conservation of Kasigau’s indigenous
forest and rich animal life and biodiversity.

Nedbank Group will continue to explore a
range of offset projects in South Africa and
Africa, particularly those that include
renewable energy, avoid deforestation, and
promote reforestation and biodiversity
conservation.
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tion through the provision of ‘green’ financial
products and services.
Suppliers and partners – through collaboration
with our suppliers and business partners, we look
forward to helping move South Africa’s financial
services industry, and the country’s economy as a
whole, towards a a low carbon future.

A SPRiNGboARD To A bETTER fUTURE, foR All
By achieving credible and sustainable carbon
neutrality through a combination of behavioural
changes, reduction targets, operational efficiencies and socially and environmentally beneficial
credits, Nedbank now has a powerful platform
from which to build our client value proposition,
deliver value, and drive the green agenda
amongst all our stakeholders, including:
Government – we will continue to assist government, wherever possible, in leveraging the opportunities presented by the growing green
economy to address some of the environmental
and social challenges faced by our country.

Staff – our aim is to continue reducing our direct
carbon footprint in partnership with our employees. Our intensity reduction targets remain in
place and we will continue to promote environmental awareness and action among our staff
members.
investors – as environmental regulation increasingly drives the South African economy, green
companies and technologies are set to become
key contributors to sustainable investment success. Carbon Neutrality positions Nedbank at the
crest of this investment wave. S

Clients – we have a solid platform from which
significantly to enhance our client value proposi2011
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Exxaro
FOCUSING ON ENERGY AND WATER
Exxaro is a diverse resources group, with a portfolio spanning coal, mineral sands, base metals,
industrial minerals and iron ore in South Africa,
Australia, Namibia and China. With assets of R23
billion, Exxaro sits in the JSE’s Top40 index and is
one of the 30 best performers on the JSE’s
Socially Responsible Investment (SRI) index.
Early in 2010, Exxaro formally approved a wideranging energy and carbon management programme, acknowledging that energy in its
broadest context has become a strategic imperative. By the end of the year, an integrated water
management programme had also been approved.

The energy and carbon management programme,
therefore, has a multi-faceted approach, with
skilled teams focusing, among others, on:
● Energy and carbon footprint data – Exxaro’s
carbon footprint represents almost 1% of
South Africa’s total emissions.
● Energy consumption management – aimed at
reducing consumption from the 2006 baseline by 10% by 2012.
● Energy efficiency improvement projects – this
includes promoting the use of sustainable
and renewable energy, and the use of clean
technologies.
● Becoming carbon neutral – clean energy project implementation.

In 2010, the focus has been on high energy-conENERGY AND CARboN MANAGEMENT
sumption areas, specifically electricity consumpPRoGRAMME
tion. This includes special attention to items
To remain competitive and sustainable it is critisuch as electric motors, lighting, water heating,
cal that potential energy shortages; rising costs
conveyors and HVAC
of energy; climate change
(heating, ventilation and
and its related environmenExxaro is evaluating
air-conditioning). By
tal concerns are managed
and developing a
questioning basic design
within the strategic and opand use factors, the enerational framework of the
growth
ergy teams have already
group.
made headway in all
these areas.
Given that energy and cliinitiatives including
mate challenges are broad
co-generation, carbon These initiatives will in
subjects and potential solucredit trading and
time be expanded to
tions complex, Exxaro is siother sources of energy
multaneously addressing
including diesel, illumithree imperatives: energy senating paraffin and
curity, economic productivity
petrol. This will facilitate
and environmental impact.

pipeline of
clean energy

renewable
energy projects
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an accurate measure of total energy use from all
sources across all business units, and how this
relates to production measurements such as
run-of-mine tonnes, making it easier to effectively compare and measure energy efficiency.

●

In terms of becoming carbon neutral and to
thrive in a low-carbon economy, Exxaro is evaluating and developing a growth pipeline of clean
energy initiatives including co-generation, carbon
credit trading and renewable energy projects.

●

●
●

●
●
●
●
●

WATER MANAGEMENT PRoGRAMME
Authoritative reports suggest policy-makers
should be preparing for possible temperature increases of 3-6°C. This in
turn could lead to a 30-50%
reduction in water availability in southern Africa.

●
●

Quantitative impact assessment and prediction of future impacts (pollution sources and
receiving environment)
Water supply
Water resource conservation, re-use and
reclamation
Storm water management
Process water management
Water treatment
Pollution control dams
Groundwater management
Waste management (domestic waste and industrial residues)
Water and salt balances
Monitoring and auditing systems.

The aim of this comprehensive programme is to achieve
responsible and sustainable
water management use
policy-makers
across Exxaro. The proshould be preparing gramme will concentrate on
relevant water risk issues –
for possible
from security of supply and
water efficiency to water-cost
management – and manage
these to ensure current and
future anticipated regulatory
compliance. Exxaro also
plans to create a culture of
water awareness through communication and
training, and wider competency in water-management issues through research, skills development and applying technologically advanced
solutions.

Authoritative
reports suggest

Water management is thus
a material issue for Exxaro.
The water management
programme being implemented is based on the
group’s water management
standard and includes integrated plans being developed for each business unit
that encompass:

temperature
increases of
3-6°C

Responsible business practices remain a longterm value proposition for Exxaro. Based on universal values and accountability it makes
business sense to invest in creating a sustainable
environment in which to operate. S
2011
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The Mokolo and Crocodile Water
Augmentation Project (MCWAP)
The Department of Water Affairs (DWA) has the
responsibility to protect, allocate, use, develop,
conserve, manage, and control water resources,
thereby ensuring not only that water utilisation
is sustainable, but also the sustainability of our
natural environment. National water resource
projects are developed and implemented by the
DWA, taking into account the water requirements of all users, including strategic users such
as Eskom and Sasol. The DWA ensures that
water allocations are within the yield of the
water resources (dams and infrastructure) so

that all users’ and Eskom’s assurance of supply
of 99.5% is not compromised.
Eskom is currently constructing Medupi Power
Station and operating Matimba Power Station in
the Lephalale (Waterberg) area.
The Mokolo and Crocodile Water Augmentation
Project (MCWAP) feasibility study was commissioned by the Department of Water Affairs and
completed in November 2009 and determined
the water supply infrastructure required to meet

Medupi Power Station
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all the water needs envisaged in the Waterberg
area up to 2030.
The DWA has, as part of the MCWAP project,
analysed all potential water resources in the
area, the availability of water, the water demands, and the infrastructure requirements. It
has identified the Mokolo Dam and excess return flows in the Crocodile River (West) as the
preferred water resources. In 2008, the yield
from Mokolo Dam was revised from 28.7
Mm3/a1 to 39.1 Mm3/a, at a 99.5% assurance of
supply, after extensive studies and modelling of
the past inflows into the dam over recent years.

sources such as municipal return flows and
groundwater. Existing water users from the
Mokolo Dam will not be prejudiced due to the
power generation and additional mining activity
in the area.
TAblE 1: MCWAP 1 – liCENCE APPliCATioNS
AND PRoPoSED AlloCATioNS

Although Eskom has a licensed allocation of 6.5
Mm3/a for Matimba Power Station from Mokolo
Dam, Matimba only uses 3.6 Mm3/a, leaving 2.9
Mm3/a available for use by Medupi. The 2.9
Mm3/a is sufficient for the full operation of the
first three units of Medupi without flue gas
desulphurisation2 (FGD). Medupi, like Matimba,
will be a dry-cooled power station, using a fraction of the water consumed by the large wetcooled power stations in Mpumalanga.
The projected water requirement for six drycooled units of Medupi Power Station, once fully
operational, is 6 Mm3/a without FGD and approximately 14 Mm3/a including FGD.
The water demands of the existing users in Lephalale from Mokolo Dam are as per Table 1. This
demand exceeds the water available from
Mokolo Dam, and the proposed allocations to
balance demand with supply are shown as well.
The deficit is to be supplied from further Phases
of MCWAP (that is, Phase 2, which will consist of
an inter-basin transfer scheme from the Crocodile West River system) or from other alternative

The DWA has made a provision of 4 Mm3/a from
Mokolo Dam for the reserve requirements (ecological and basic human needs). The DWA is expected to finalise the approval of the reserve in
the near future to maintain the status quo and
monitor the river system. The provision will remain available for the reserve, and should the
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Medupi Power Station – 2010

requirement increase, the allocation of water to
Eskom and other users will reduce accordingly to
balance the demand back to a maximum of 29.4
Mm3/a.
The timing and capacity of Phase 2 of the
MCWAP is dependent on user requirements for
additional water in the Waterberg, including further coal mining activity, any shortfall on
Medupi’s FGD requirements, and associated
town and other developments.
1

It should be noted that Phase 2 will only be implemented when users commit to pipeline infrastructure capacity and associated costs up front in
terms of the National Water Pricing Strategy. S
nificantly increases a power station’s water requirements.

Mm3/a = million cubic metres of water per annum where
1 m3 = 1 000 litres.

2

Phase 2 will transfer excess return flows from
the Crocodile West River system to the Waterberg. The excess return flows emanate from the
Vaal River system that is discharged into the
Crocodile from the treatment works of Johannesburg and Pretoria.

3

Cumulative water available from Mokolo Dam based on

FGD is a chemical process required to reduce the atmos-

each user’s water demand expressed at its level of assur-

pheric sulphur dioxide emissions produced by fossil fuel

ance of supply. This is equivalent to 39.1 Mm3/a (all de-

combustion processes. FGD is a net user of water and sig-

mands) expressed at a 99.5% level of assurance of supply.
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Is Water Becoming a Business Risk?
Prof. Anthony Turton, University of Free State
South Africa has one of the most diversified national economies in the world for the type of
ecosystem we are embedded in. The fact that we
have this degree of economic diversity is the result
of almost a century of heroic engineering that has
literally moved water uphill. The Gauteng area is
unique in this regard because it is the only known
area of major economic development that is not on
a river, lake or seafront. It is located on a continental
watershed between two major river basins of Africa
– the Orange and the Limpopo.
Therein lies the challenge. That development has
resulted in what engineers call “assurance of supply”. This can be thought of as the guarantee that a
consumer will get water of a given quality in a given
quantity at a given moment in time. This is why we
have simply taken it for granted. Few ever give a
second thought to the water that sustains their
livelihoods. It is something that is always there. But
will it be there forever?
South Africa is currently transitioning from a demand-driven economy to one that is going to be
supply-constrained in two critical areas – water and
energy. This has serious ramifications that will soon
find their way into the boardrooms of major corporations. The first implication is that in a supply-constrained economy the Business as Usual model no
longer applies. A whole new business plan needs to
be invented and that is a major challenge for companies. The second implication is that assurance of
supply will increasingly become a constraint as
poorly maintained infrastructure breaks down, and
existing water supply sources reach their finite lim-

its. Pollution from many sources such as acid mine
drainage (AMD) and microcystin toxins associated
with blue-green algae in increasingly eutrophic systems will place further pressure on the already
stressed source.
Water will increasingly become a business risk and
smart corporations will have to become more innovative as they plan for their future. For starters, the
assurance of supply will deteriorate from the almost
100% level it has been, as service delivery breakdowns cause an unanticipated interruption to production. Onsite storage will become increasingly
relevant as executives decide how much water will
be needed for mission-critical production processes
and then store that as a matter of production design.
This will become a buffer to breakdowns in service
delivery, much like a standby generator has become
a standard feature of the business landscape.
But it does not stop there. As more pressure is placed
on the resource, this will translate into regulatory
pressure on polluters to clean up before discharging
waste back into the national system. This will mean
more stringent licence requirements for any bulk
water user. Part of this regulatory pressure will be a
ramping up of standards for end-of-pipe loads. This is
where things like phosphate become an issue. One
of the major drivers of eutrophication (the proliferation of toxic blue-green algae such as that found in
Hartebeespoort Dam) at national level is phosphate,
the largest source being a combination of urine and
detergents used in everyday products like shampoos
and washing powders. Scientists have long called for
an increase in our phosphate standard by more than
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Source: DHI & Touchstone Resources (Pty) Ltd

one order of magnitude and this will have major
ramifications for the entire economy.
All of this translates into increased costs and that
will put downward pressure on the economy. This
is why water is becoming a business risk. But as
with any other risk, it can be managed, which is
why the South African Water and Energy Forum is
being held. This will become the venue in which
thought leaders will meet with corporate and government leaders in order to gain consensus on the
way forward. South Africa has always amazed the
world with its ability to innovate and this will be no
different.

sewage works into water recovery plants instead,
producing phosphate as a valuable by-product. This
will need innovative design and engineering, but is
technically feasible. Another solution is to change
the way we think about our strategic storage of
water in dams, where massive volumes are lost to
evaporation. Groundwater recharge technologies
will become increasingly important as water is
stored away from the thirsty atmosphere. In both
the Orange and Limpopo river basins only 5.1% of
the rainfall ever becomes water stored in dams, the
rest being lost to evaporation. We need only make a
small saving in those losses to double our supply.
This is our national challenge.

So what are some solutions? We need look no further than Canada where a major acquisition is capturing the business headlines. That acquisition is
about phosphate, which is in global short supply. So
does it make sense to flush it away for free down
our sewers? One possible solution is to convert our

S

Turton is Professor in the Centre for Environmental
Management at UfS. he is also vice President of
the international Water Resources Association
(iWRA), a global body of professionals and
scientists working on water
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What is SAs real water crisis?
Mike Muller
South Africa’s real water crisis is that the stuff is
just too damn complicated. What do you think
about when you worry about water? Can you afford to pay your water bill? Is the water in the tap
safe to drink? Is there even water in the tap? Or
perhaps what you really want to know is when
you are going to get a tap? If you run a business, is
the quality and reliability of the water good
enough for your needs? Do you even know where
your water comes from?
Different South Africans face very different water
challenges as a few cases will show.
For a taste of an immediate water crisis, start in
the municipality of Nkomazi between Kanyamazane, Malelane and Komatipoort, south of the
N4. Take one of the roads south to Swaziland and
once you get through the cane fields, you are in
rural South Africa, where nearly half a million people live scattered across what used to be the
homeland of KaNgwane.
There is normally some water in the big rivers, the
Komati, Lomati and Crocodile, because downstream Mozambique vigorously defends its rights
to a share of their water. That’s just as well because
if you ask anyone what their water problems are,
you will be told that, too often, the pipes are dry.
Even when the water flows, it may not be safe to
drink. Here the problem is not the water resource,
the water in the rivers, but the water services, the
water in the pipes. Even where there is infrastructure, its management is an impossible task in an
area with too many users and not enough supply.

If the problem for the rural poor is pipes with no
water, the issue the rich people who live around
Hartbeespoort dam contend with is what comes
out of the pipes. Once their pristine playground,
the dam is now an environmental disaster. It was
turning green and smelling bad even before
sewage started flowing directly in, when the
town pumps failed. But its state now is often unbearable.
Yet it is not all bad news. For the farmers downstream, and the people who live and work
among the platinum mines of North West
Province, the dam is a vital link in the infrastructure lifeline that collects wastewater from the
cities of Gauteng for reuse in the fast growing
mining areas of Rustenburg and surrounds. More
than half the water in the Crocodile River basin,
of which the dam forms part is recycled from the
Vaal. They might prefer it to be cleaner, but without it, there would be an economic and social
disaster. That’s cold comfort for those waterfront
homeowners who can’t sit outside for their sundowners because of the stench.
Down at the coast, the water problems of Port
Elizabeth and the greater Nelson Mandela Bay
metro municipality are different again. The region
certainly has water problems. Industrialists complain that they are being asked to cut down their
usage which, for some is equivalent to being asked
to close down.
That’s because the local rivers are simply too small
to meet the areas growing needs, a situation ag-
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To any rule there will be exceptions and up the
coast in Ethekwini, the water managers are living a charmed life. Water demand has substantially outstripped supply but a series of good
rains has kept the dams full and enabled them
to live without restrictions – so far. They got
away with it during the World Cup and, if they
are lucky, the Spring Grove dam which is on the
drawing board will be finished in time to save
them from themselves.
These few examples from around the country
begin to show that water and its management is a
complicated business. We rely on an unpredictable nature to deliver the raw material and on
our own ingenuity to make it reliably available.
We also need to exercise wisdom and dispose of
water well. As Hartbeespoort shows, water can be
gainfully reused and we will have to do more of
that in the future. But do it badly, and we will very
quickly create more of our very own disasters.

Industrialists complain
that they are being
asked to cut down

their usage which,
for some is equivalent
to being asked to

close down
gravated by the current drought. The city has priority access to a huge supply through massive tunnels from the Orange River. But because it will be
expensive to bring it to town, the city fathers always hoped that they could survive using their
own resources. Now they’ve pushed their luck too
far and are running to Pretoria for help to subsidise emergency desalination plants which will
produce high cost water but can be built quickly.
One rule is that when you are short of capacity,
you will usually have a drought.

So successful water management is not just
about sound knowledge and a long term strategy. That knowledge and strategy is only as
good as its application, and that requires sustained effort. The real water crisis will occur not
just if we lose our ability to understand and plan
but even before then if, as a country, we turn
“ESKOM ears” to the technicians and can’t be
bothered to listen to their advice. However, the
critical first step is to start asking questions. Just
worrying about the water crisis, what it is and
what we can do about it, can help to keep our
communities on the right track. S
Mike Muller, former Director General of Water
Affairs and forestry, is a registered Professional
Engineer and a visiting adjunct professor at the
Wits Graduate School of Public and Development Management.
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Advantages of Secure,
Thorium-Based Nuclear Fuel Cycles
Eben Mulder
It is indisputable that South Africa faces enormous challenges relating to the security of energy supply, and to the corresponding security
ramifications this represents. It is curious but
perfectly true that there is a virtually-unknown
alternative to the standard uranium fuel cycle
for nuclear power reactors. What’s more it offers a variety of significant strategic and economic advantages. This alternative is thorium
(Th-232).
The first nuclear reactors in America, Russia and
Germany were fuelled by thorium. In the US and

Thorium, like uranium,
Th-232 can transmute
into a nuclear fuel,
which then undergoes
nuclear reactions,
releasing enormous
amounts of energy

Russia policy-makers then dismissed this technology, Why? Because the thorium fuel cycle
provides no opportunity for it to be turned into
a bomb – and what those countries wanted was
the ability to make hundreds of nuclear missiles

and bombs. In the wake of Mandela’s peace initiatives the Obama Administration recently announced its goal to rid the world of nuclear
weapons while both energy and environmental
crises must be confronted. Faced with taxation
on CO² production and the mounting cost of
carbon sequestration technologies fossil fuels
are now too expensive. In any event, uranium is
in dangerously short supply. The world wasn’t
ready for thorium in the 1950s. Thorium could
not be more appropriate now.
ThE bASiCS
Thorium is a naturally-occurring fertile material
– the only other one on earth besides natural
uranium. Like uranium, Th-232 can transmute
into a nuclear fuel, which then undergoes nuclear reactions, releasing enormous amounts of
energy. The fissile material created is the U-233
isotope. This thorium fuel cycle carries with it a
number of important natural properties some of
which contrast sharply with the uranium fuel
cycle:
● At no point in the thorium cycle – from mining to waste – can fuel or waste products be
used as bomb material;
● Thorium is inherently incapable of melting;
● Thorium fuel cycle waste material consists
mainly of U-233, which can be recycled as
fuel ( with plutonium content eliminated entirely);
● Thorium-based fuels are significantly energy
efficient;
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Thorium is radiotoxic for tens of years, as
opposed to the thousands of years for uranium radioactive waste;
● Thorium fuel designs exist today for virtually
all existing nuclear reactors;
● Thorium exists in greater abundance and
higher concentrations than uranium making
it much less expensive and environmentallyunobtrusive to mine;
●

These facts have many serious implications for
the efficiency and security of energy delivery in
South Africa, and the rest of the world.
PRolifERATioN RESiSTANCE
Everyone knows of the massive security efforts
mounted to ensure uranium-based nuclear fuels
do not fall into the wrong hands. Each of the
phases in the fuel cycle beginning with mining
and ending with radioactive waste requires
heavy security. The use of thorium eliminates
the need for processing while all security can be
dramatically reduced because the threat simply
does not exist.
Provided the world switches to thorium-based
fuel never again will we need to worry that a
foreign state developing its own nuclear program is not genuine about its motives. In the
case of using a thorium fuel cycle, every state
will reduce its costs significantly, increase energy efficiency, increase access to fuel, and eliminate any international doubt of probity.
PASSivE SAfETY
Serious doubt was cast on nuclear energy as a
viable power source by the accidents at Three
Mile Island in the US and in Chernobyl,
Ukraine. Generation III/III+ reactors are now
built with passive safety features where the
laws of nature eliminate the possibility of pos-

sible runaway reactions, leakage or any other
kinds of accidents. In Generation IV reactors,
thorium-based fuel continues this tradition,
and improves on this natural safety feature in a
revolutionary fashion. Thorium fuel does not
“burn” as hotly as uranium fuel. And it burns
longer and more thoroughly.
The benefits of the total passive safety of reactors to international security are obvious.
iMPRovED WASTE PRofilE
Waste from today’s standard nuclear fuel cycle
is problematic. It contains lethal radioactive material, including approximately 1% fissile
plutonium, as well as significant quantities of socalled minor actinides. Any of these materials
can be concentrated to produce nuclear
weapons materials. The material is stored at all
the nuclear reactor sites, where they are subject
to theft or attack. Internationally, some coun2011
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tries have their waste material reprocessed, but
there is only one facility in the world that can
reprocess the material at La Hague, France.
Thorium fuel cycle waste is a vast improvement.
The majority of the waste is the U-233 isotope,
which can be reprocessed to be used as fuel in a
closed thorium fuel cycle. Bomb fabrication from
U-233, though technically possible, is so impractical that it is considered impossible. Minor actinide waste in the thorium fuel cycle is reduced
by as much as 99.99% in some models.

hind. Because thorium does not require enrichment, only one-eighth, or 25 tons of raw material is required for the same energy output.
Therefore, this 25 tons, a full one-eighth of the
material required for standard fuel, will generate
60% to 200% more energy output.
Thorium creates enormous efficiencies from the
micro- to the macroscopic level of fuel, and at
virtually every stage in the cycle. Enhanced efficiency translates directly into decreased costs.
At the risk of sounding repetitive, cheaper energy provides security benefits the world over.

iNCREASED ENERGY EffiCiENCY
Due to the chemical properties of thorium fuel
in a nuclear reactor, it has the ability to produce
more neutrons than it absorbs. This means that
the neutron economy of any thorium fuel cycle
is superior to the uranium
fuel cycle. The fuel burns
Combined
longer and uses all of the
fissile material required to
higher
ignite a reaction.

ShoRT-livED RADioToxiCiTY of WASTE
Spent nuclear fuel must be stored in a water
medium for cooling, before being stored in a
special containment chamber. For about 20
years, the US government
has laboured to develop a
with the
national storage facility for
this waste at Yucca Mountain in Nevada, against
of the
broad opposition. Billions of
dollars in research has been
high temperature
spent, with billions more
gas-cooled reactors
being allocated to a sinking
it can be shown that fund. Very recently, the
Obama Administration deat least
creed that work on Yucca
Mountain was to cease immediately. The sinking fund
can be
remains.

energy
efficiency

The energy differential from
thorium fuel efficiency has
been demonstrated to be
anywhere from 60% to
200% greater. Because thorium fuel does not require
enrichment, whereas uranium fuel does, much less
raw material is required. In
secured when opting
order to produce one year’s
worth of fuel for an average
Thorium-based waste, also
for this route
reactor (RSA average reachighly radioactive, has the
tor capacity is about 1,000
distinction of being raMegawatts of electricity (MW), approximately
diotoxic for a far shorter time period. The half200 tons of natural uranium is required. Sevenlives of U-233’s decay products are far shorter
eighths of this material has the U-235 extracted,
than the half-lives of the transuranic wastes.
leaving unusable depleted uranium waste beThese dangerous periods can be measured in

4400
years of fuel
supply
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tens of years rather than thousands. Decreasing the time scale during which these waste
products are lethal provides important security
benefits.
ThoRiUM fUEl DiRECTlY UTilizAblE iN
PEbblE bED REACToR DESiGNS
Pebble bed high-temperature reactors require
virtually no modifications and no regulatory paradigm changes in order to accommodate thorium fuel. This also holds true also for the fuel
developed at great cost in Germany. All of this
is readily available for the taking.
Uranium typically occurs at a very low grade in
nature – 1% of weight or less. This makes mining
operations themselves expensive, even after the
large capital expenditure for infrastructure.
Mine operating costs, including the processing,
can amount to $25-50 per pound.
Thorium mining is an entirely different proposition. Large supplies of thorium exist in surface
mineral sands in nearly every corner of the
world. These sands can be mined by dredge mining, well-known as being an environmentally
unobtrusive mining technique. Without having
to go underground, the infrastructure and operating costs are a small fraction of any uranium
mining operation. These mineral sands are also
highly concentrated with thorium, and can contain tens or hundreds of millions of pounds of
thorium per deposit. In short, thorium is readily,
cheaply and easily available in large quantities.
Thorium can also act as a useful supplement to
uranium if necessary. With a secure supply of
thorium, a nuclear fuel supply crisis can be
averted, meaning that energy supply need not
be interrupted.
At present, thorium is not purposely mined any-

where in the world.
SECURiTY of SUPPlY
Perhaps the most significant benefit is security
of supply of easily available thorium. Between 3
– 4 times more thorium exists in the earth’s
crust than uranium. Combined with the higher
energy efficiency of the high temperature gascooled reactors it can be shown that at least
4400 years of fuel supply can be secured when
opting for this route.
CoNClUSioNS
South Africa features a world-leading capacity
in high-temperature gas-cooled pebble bed reactor technology. A vast sum of public money
has been invested into this technology. The
point has been reached where private industry
should enter with public support from government to employ the skills and capacity to beneficiate its thorium resources in order to:

a Provide cheap base-load electricity - absolutely critical if abundant underground
water resources are to be made potable
a Eliminate energy constraints that inhibit the
country’s economic growth;
●

Provide cost-effective, environmentally
friendly process heat and steam for the
chemical industry. S

Mulder is a nuclear engineer experienced in
the design and safety analysis of innovative
nuclear reactors, as well as operating nuclear
plant. After his initial training at the Atomic
Energy Corporation, his career path led to the
design of the South African direct cycle,
helium-cooled, high-temperature pebble bed
reactor, the PbMR
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Demonstrating how it can be done
The Emalahleni Water Reclamation Plant (EWRP) –
Situated in the Witbank coalfields of the
Mpumalanga Province – has turned a major liability into a valuable asset, creating far-reaching benefits for the environment, the local community
and its feeder collieries.
The award-winning project is a public-private partnership jointly undertaken by Anglo American
Thermal Coal, BHP Billiton Energy Coal South
Africa (BECSA) and the eMalahleni Local Municipality, and has been described as a 'world class initiative’ and an ‘exemplary model for
development.'
About 140 million cubic metres of water is stored
in Thermal Coal's underground workings, a figure
that is rising by more than 25 megalitres a day.
Numerous options to manage this had been maximised and exhausted over a considerable period
and the company undertook extensive research
over 15 years into various treatment solutions, including desalination.
Thermal Coal entered into a R300 million joint
initiative with BECSA (15% water input) and a
bulk supply agreement with the water-stressed
eMalahleni Local Municipality. The result was
two competing global resource companies coming together to solve a common regional problem
while providing a sustainable solution that benefits the communities that reside around their
mining operations.
The plant ramped up to its design capacity of
25Ml/day in 2009, and desalinates rising underground water from Thermal Coal's Kleinkopje, Landau and Greenside collieries, as well as from

BECSA's defunct South Witbank mine. By doing so,
it prevents polluted mine water from decanting
into the environment and the local river system,
while also alleviating serious operational and
safety challenges.
CRiTiCAl NEED foR WATER
The plant meets 20% of the local authority’s requirement to provide water to approximately
80000 people daily, and is aiding the provincial government in meeting one of its Millennium Development Goals to ensure that no household goes
without a potable, reliable and predictable supply.
The municipality has long grappled with supply and
demand problems to cater for the water needs of
an area experiencing considerable industrial, commercial and residential growth and an annual increase in water demands of more than 3%.
It also helps offset the over-abstraction of the Witbank Dam by the municipality to meet mounting
water needs and has an incremental benefit on
downstream users, assisting with future economic
growth activities in the Middle Olifants Catchment
area.
job CREATioN
During the construction phase, between 650 and
700 temporary jobs were created, while 40 permanent positions were created for the running of
the plant. Eighty-six percent of the workforce comprises historically disadvantaged South Africans,
while 91% have been sourced from surrounding
communities in an area of high unemployment.
Anglo American Zimele, the Group’s enterprise development and empowerment arm – has created
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a black-empowered enterprise that utilises some
of the plant's water for the retail bottling industry.
Known as the White River Beverage Company, the
business markets a brand known as 4life to the
South African bottled water market. So far, the enterprise has created jobs for nine people.
PhASE TWo ExPANSioN PRojECT
Thermal Coal is about to embark on phase two of
the plant. This will increase its output capacity to
50ml/day by the second quarter of 2013. The project has been designed to take into account the remaining life of contributing mines, and to cater for
post closure liabilities which will require the desalination of mine water in excess of 40 Ml/day. As a
result of this expansion, it will no longer produce
brine, only gypsum, which will be converted into a
variety of commercially viable products.

zERo-WASTE
The plant operates at a 99.5% water recovery rate
and the ultimate goal is for it to be a zero-waste
facility through the 100% utilisation of its by-product. The 200 tonnes of gypsum it produces daily is
not only costly to dispose of, but is an environmental and post-closure liability.
Thermal Coal has launched two R16 million research and development projects that may offset the cost of the water treatment facility and
reap further environmental and community
benefits.
The first study, which is being co-funded by the
South Africa National Research Foundation's Technology and Human Resources for Industry Programme, is looking into the conversion of waste
gypsum into sulphur, limestone and magnesite.
2011
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The second is investigating the by-product's use in
the production of mining and building products.
The local banking sector has been mandated by
government to provide assistance in eliminating
the country's massive backlog in housing, which
has spurred them into seeking alternative building
materials. The boom in the construction industry
has resulted in conventional materials, such as
bricks and cement, to be in short supply, and has
driven up the cost of housing.
The gypsum technology was tested in a company
housing project in which 66 three-bedroom units
were constructed in the Kwa-Mthunzi Vilakazi Village, west of eMalahleni. The houses were built by
local contractors and have made it possible for

employees to move away from accommodation in
mine villages to enjoy the benefits of long-term
home ownership in sustainable areas.
Bricks were produced using one part gypsum to
one part sand, and the same mixture was used to
plaster the units. Tests have shown these materials to be as good as or better than their conventional counterparts across a wide-reaching range
of criteria.
The project may soon be expanded to a total of
300 residential units. In addition, local employment could also be stimulated through the establishment of a community-based enterprise that
will manufacture and distribute these gypsumbased products to local builders. S
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CAMISSA, the ancient Khoi
name for Cape Town –
meaning 'the place of sweet waters'
South Africa's first transition to modernity took
place when the sweet waters flowing from Table
Mountain were recognized for their capacity to
support life and sustain livelihoods. This water allowed for global trade routes and was the very raison d’être for settlement at the Cape – of national
importance as the frontier of our modern state.

000 and replenished passing trade. Today, only
55 000 people live in the CBD and all of this resource is wasted through the sewer water system. As the environmental crisis deteriorates
worldwide, urgent and thoughtful steps need to
be taken to reduce loss, waste and pollution.
Strengthened community awareness, collaborative approaches and an empowered citizenry are
evermore essential.

This water is key to understanding and appreciating our natural, social, and cultural history and
flows between two World Heritage sites – Table
CAMISSA describes an innovative approach to
Mountain and Robben Island. It is a symbol of
the reclamation of a unique natural dual water
the many trials and tribulasystem, encompassing a
tions that accompanied that
small 6.7km urban river with
has the
transition – the displacemountain run-off and artecapacity to link the
ment of first nation users,
sian springs that currently
the disparity in society that
past with the present flows beneath the city. It is a
arises when the privileged
so we can develop a spatial development frameare given preferential acwork proposal, which,
cess, and the subsequent
through the use of water, foabuse of a resource to the
cuses on the re-instatement
point of collapse – so it is fitof the socio-ecological link
ting that it should also be
that reunites the mountain
the focus of this new democratic nation as we
and the ocean in Cape Town. It restructures the
make the next transition into reflexive modercity according to environmental principles and is
nity. Camissa has the capacity to link the past
aimed at a sustainable approach to water use,
with the present so we can develop a different
planning, design and management. The vision is
model for the future.
one of a genuinely progressive dual water management strategy that offers opportunities for
Scrapped from the asset resource register in
new models to transform the future wellbeing of
1994, this water is a vital resource for the city.
the city into an equal society for all people; and
Prior to the forced removals decreed by
allows for public integration and education
Apartheid , it once sustained a population of 111 through the recreational use of the system.

Camissa

different model
for the future
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The approach brings real transformation highlights, challenging the narrow technological approach to addressing sustainability issues.
CAMISSA reclaims the ‘lost spaces’ associated
with the waters that flowed through the urban
landscape into a public landscape and a pedestrian structure for the central city. Through cre-

True diversity thus
allows each to appreciate
his or her uniqueness,
while celebrating the

inter-connectedness
of all

ative urban spatial planning interventions,
reinstating watercourses, rehabilitating and celebrating remnants of water utility infrastructure
embedded within the urban fabric and linking
these into a web of physically accessible public
precincts, it becomes an interconnected series of
'places’ where water is re-instated and functions
within the public realm.
Expressive of civic ideal and a place where people can gather, it becomes a progressive (living)
system – an effective mechanism for building the
city’s civic life and a compelling sustainable water
management. Communities will be enabled to
work with nature’s design principles and enabled
to value their own richness and that of their environment through the experience of projects that
demonstrate a wealth of opportunities; and that
working with true diversity can generate livelihood for all. True diversity thus allows each to
appreciate his or her uniqueness, while celebrat-

ing the inter-connectedness of all. With the backing of scientific knowledge this paves the way for
real development to take place within the community, eco-system and the broader living environment. This application of the concept of civic
hydrology enables the reclamation of the public
landscape and cultural identity of the city, giving
meaning to the ancient name for the city – 'the
place of sweet waters.'
By 2020, the people of Cape Town will gather
around the common heritage of CAMISSA, the
very waters that defined the location of the city,
reflecting the public past and embracing a new
civic infrastructure – this time inspired by a deliberate recognition and respect for the social; cultural and ecological significance of this water. A
sustainable approach to water use, planning, design and management would be in place that is
based on the intrinsic value of water as a significant public resource and not separate from the
value of land and landscape. Society would have
been made mindful of the role of water in the city
landscape; and public and private institutions that
manage water and associated public assets would
realise that the business as usual approach to
water and land management is unsustainable.
RECLAIM CAMISSA will have put in place the infrastructure to connect people to this vital resource, with beautiful parks; pedestrian
walkways; and urban public places by celebrating
the waters that link mountain to sea, past to future, and people to the environment. S
RECLAIM CAMISSA (non-profit trust) was registered to support a 10-year programme to implement the framework. Please see the Facebook
site for more information:
http://www.facebook.com/pages/ReclaimCamissa/201229746552?v=info
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Over the next five years, we will be spending in excess of R400 billion on
electricity infrastructure. Some 12 000MW is already under construction
(Medupi, Kusile, Ingula and the return-to-service stations). Since 2005 we have
built two new gas turbine stations and 2825km of high-voltage transmission lines.
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