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South Africa’s Resource
Constraints to Development are ...
•
•
•
•
•

Energy ...
Water ...
Our energy constraint is defined by water.
The sulphur cycle is of particular importance.
The combustion of coal causes acid rain and
this threatens our regional food security.
• Water quality is a national problem ...
• This is a strategic issue.
• Water issues will drive energy reform.

Africa’s fundamental
development
constraint is the
conversion of
precipitation (MAP)
to runoff (MAR).
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The three most
economically
developed countries
in SADC are on the
“wrong” side of the
global average. D. R. C.
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Water service
provision is now a
major (and sensitive)
issue.
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Water allocation in
those three countries
has reached a point
where future
TANZANIA
economic
development is
potentially
constrained.
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We have simply
reached the limit of
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Q = volume of
water
available at
national level
at a high
assurance of
supply

Y = volume of
water needed
at national level
at a high
assurance of
supply to
sustain the
economy

F = Flux value
of water

Flux value of
water = 1.7
38 x 1.7 =
64.6
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Southern Africa in general has the
lowest conversion ratio of MAP to
MAR in the world
And this is the basic problem
Because we have insufficient base-flow for
reliable development so we need to build
storage and transfer infrastructure
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Fact # 1: The Orange and Limpopo River basins
only convert 5% of the MAP to MAR

Assurance of supply has resulted
from major engineering interventions,
but this has had unintended
consequences – we cannot do much
more of this “hard path” approach.

Fact # 2: Our losses to evaporation exceed our
precipitation so we need new strategic storage
other than dams as a matter of national priority
Fact # 3: The combined storage capacity of all
dams in the Orange River basin is 194% of the
MAR of the river – the dam building era is over
Fact # 4: Under the Witwatersrand Complex is a
mine void with a volume five times that of Lake
Kariba – if we use this for strategic storage we
can reduce evaporative losses and create New
Water

Current (2000) and projected (2025) populations and water resources
available (including water transfers) in the South African segments of the
transboundary river basins with values for the Water Crowding Index (WCI)
for each basin (Ashton et al., 2008). (Data adapted from DWAF (2003a – k) and
STATS-SA (2007)).
Basin
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Orange-Senqu

11,319.0

9,568

1,183

19,502.0

10,816

1,803

Limpopo

10,905.9

2,585

4,219

18,790.4

3,778

4,974

Incomati

1,122.4

723

1,552

1,933.8

837

2,310

Maputo

1,165.7

847

1,376

2,008.5

849

2,366

Fact # 5: Prof Malin Falkenmark of Sweden has
determined that to operate a modern society
under semi-arid conditions using extremely
sophisticated technology, a WCI of 2,000 is
the upper limit with 1,000 being “stressed”.

Scholes & Biggs, 2004

Peter Ashton, 2008

Fact # 6: Global climate change will affect our already
delicately balanced water resource-base by making the
hinterland of the region hotter and drier.
Fact # 7: This will reduce our MAP:MAR ratio and will
make our already stressed resources (Orange and
Limpopo River basins) even more stressed –
evaporation is our major developmental constraint

Fact # 8: Our coal deposits coincide with our best agricultural
land and this means our energy addiction to coal is destroying
our national agricultural capacity because of AMD.
Fact # 9: Acid rain causes pollen tube deformation
in maize by mobilizing aluminium and thus
threatens our national food security. (Google
“aluminium toxicity maize” for more info).

The Externalization of Costs Model
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Fact # 10. Our national economic growth
Off-Balance
has been driven by an externalized cost
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This is the energy sector’s
Inconvenient Truth – salts
loading from Acid Mine Drainage
– in this case into the Olifants
River Basin.

The unintended consequence of
the Sulphur Cycle.

This is a part of the true cost of
our “cheap” energy.

Current Reverse Osmosis
technology costs R 10 per m³,
which means the cost of
remediation from this area alone
amounts to R 1.3 billion / yr.

All images courtesy of Dr. Jan Myburgh of Pretoria University

Active geothermal uses earth as a heat source
Binary technology
is appropriate for
lower grade sources
such as we have in
RSA

Passive geothermal energy uses the earth as a
heat sink and manages energy as a flux

This technology
improves electricity
efficiency by 2 – 12 X

We are looking for reliable partners who are willing
to walk with us as we introduce this technology to
the SADC region
Passive Geothermal – we are currently evaluating
Swedish, Australian and American technology with a
view to entering into strategic business contracts
We are negotiating a technology import pipeline

We are developing a human capacity pipeline
We believe it is the market price of water
and food across the entire SADC region
that will drive the energy policy reform
process and NOT only the price of energy

We need a new national vision that is based on the
WEALTH Model
W - Water
E - Energy
A - Affordability

L - Leadership
T - Technology
H - Health

This will enable us to link
our water, energy and
food security strategies
and thus lead to
sustainability
If you focus on
WEALTH then
an emergent
property is
Health (human
and ecosystem)

Thank You

www.touchstoneresources.co.za

Geothermal
energy
enables
growth and
development

