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2030 projections depict net deficit
of 2.7 billion cubic meters.
(Estimated supply = 15 billion cubic
meters)
Under plausible climate change
scenario, deficit could increase to
3.8 billion cubic meters
Source: WRC, DWAF, Statistics South Africa, 2030 Water Resources
Group, McKinsey

Water usage trends increasing beyond available
catchment yields and current capacity limits of the water
infrastructure and potential climate change impacts.

Perspective: The basic water requirement to sustain human life is 18.25 cubic meters per year per person.
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Future power station developments will be constrained by
the availability of and accessibility to freshwater resources
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National Water Resources Strategy 2 water
allocation priorities
NWRS2 provides the following order of allocation priority:
• Priority 1: Water for the purposes of the Reserve
• Priority 2: Meeting international water requirements
• Priority 3: Allocation of water for poverty eradication, improvement of
livelihoods of the poor, and uses that will contribute to greater equity
• Priority 4: Uses that are strategically important to the national economy include transfer of water from one water management area to another; and
continued availability of water to be used for electricity generation

• Priority 5: Water used for general economic purposes - include commercial,
irrigation and forestry
Electricity generation retained strategic water use status but is only prioritised
above general economic purposes
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Strategies for dealing with allocation challenges

• Energy, water and agricultural sector must respond positively by:

▪

▪

Improving water use efficiency in existing operations

▪

Utilising more water efficient generation technology

▪

Explore the opportunities for effluent and waste water reuse

▪

Support DWS and CMAs in the implementation of NWRS2 and the
NWSMP so that there is improvement in the management of water
resources

A coordinated and regional approach is required to close the water resources
gap in the catchments.
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There are environmental, economic, social and technical
requirements and trade offs that need to be taken into
account in the water allocations for energy developments…
• Technical:
• Energy availability
• Dispatch ability
• Security of supply
• Time to construction

• Ops and maintenance
• Social
• Affordability

• Accessibility
• Reliability
• Health

• Environmental:
• Access to energy resources (coal, solar, gas, wind,
hydro, oil, uranium)
• Water usage and water quality
• Emissions (air pollution and CO2)
• Resource utilisation (renewable and non-renewable)
• Land use and biodiversity
• Waste generation
• Economic
• Cost (Capex and Opex)
• Externalities (+ve and –ve)
• Localisation – job creation and contribution to GDP

• Job creation
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Potential Energy Future – 2030!
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Water Reconciliation Strategies

Source: DWS Reconciliation Strategy
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INTEGRATED VAAL RIVER SYSTEM RISKS REQUIRE
COLLECTIVE ACTION
The IVRS supplies water
to thirteen of Eskom’s
power stations and
consists of several
catchments and water
supply schemes. Eleven
of the power stations are
part of the Vaal River
Eastern subsystem that
forms part of the IVRS.
The IVRS is also
supported by the Thukela
and the Lesotho
Highlands water
schemes.

Implementation of the DWS Reconciliation Strategies:
• Eradicate unlawful water use
• Reduction in water use by 15% through WCWDM
• Re-use of effluent and acid mine water treatment
• Implementation of Phase 2 of LHWP by 2025 will ensure sufficient water
supply until 2050
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Key strategic messages from Reconciliation
Strategies
• DWS to develop and maintain reconciliation strategies for balancing water
supply and demand in critical and water scarce catchments in order to enable
energy developments
• It is possible to make more water available anywhere in the country in the
future, but at sharply rising water and energy costs
• Limited opportunity for more dams and transfer schemes - This option is
inevitable in certain areas; however, at great cost
• Groundwater and wastewater is important - it is currently under-valued and is
under-used

• WCWDM is extremely important in all areas - South Africa cannot afford to
waste any more water, anywhere
• Huge potential for increasing reuse of waste water - at the coast as well as in
inland systems
• Improve water use efficiency, reduce water losses and water wastage and
curb illegal water use across all sectors

11

Key strategic messages from Reconciliation
Strategies (cont.)
• Desalination:
▪

Small-scale seawater desalination is already being used in certain areas

▪

Mine water desalination is becoming more important

▪

Desalination of seawater on a large scale is imminent

• It will be very expensive to support inland areas with desalinated seawater as
this option will require significant transfer costs
• Allocation of water from remaining large inland resources (e.g. the UpperThukela and the Orange River) will have to be reserved for the economic
heartland of South Africa that is supplied from the Integrated Vaal River
system.
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Water needs and trade-offs of coal
generated and renewable energies
• The energy and fuel mix (coal, gas, nuclear, biofuels, biomass, hydro,
renewables) used to meet the rising energy demand has a direct impact on
water resources.
• The siting of power plants are adjacent to the source and availability of fuel
rather than water resources.
• Water is also critical for climate change mitigation. Emission abatement
technologies such as Flue Gas Desulphurisation and Carbon Capture Storage
increases water demand considerably when applied to coal power stations.

• Renewable sources of electricity, such as wind and solar photovoltaic cells,
consume minimal water and are the most water efficient forms of conventional
or alternative electricity production.
• Under climate change scenarios, the availability of freshwater resources will be
impacted by higher temperatures and evaporation rates, irregular and uneven
distribution of rainfall.
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Eskom Future Water Use – IRP 2018
Water forecast for coal fired stations
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Coal Power Generation location and future coal and
power station planning

Water use assumptions

Limpopo
• Water use for coal mining in the Limpopo is
significantly higher than for Mpumalanga due to the
coal, lower rainfall and increased evaporation
losses. Water requirements for a mine of 16 Mt/a
required for a Medupi Power Station will require up
to 6 Mm3/a to mine and wash coal. Similarly a mine
of 10 Mt/a will require up to 4 Mm3/a to mine and
wash coal.

Coal mining location and Water Catchment Impacts

• Large coal-fired power stations will likely be
developed in the Waterberg & smaller coal-fired
power stations developed in Waterberg,
Soutpansberg, Free State or Mpumalanga.
• Decommissioning of older stations in the Olifants
Catchment could make additional water available
from 2023 for other uses, including mining.
• Limpopo and Mokolo systems are strained and
needs water transferred in via an inter-basin
transfer system.

Mpumalanga
• Coal mines in this area generally have a small
water use on start-up but once even moderate
excavation depths are reached, there is excess
water in the mine which has to pumped out.
According to Coleman (2011), water use by these
mines are reducing over time.
• With regard to future mining activities, Gunther
(2011) reiterates that coal mines in the upper
Olifants catchment suffer from excess water and
hence the water requirements of the coal mining
sector is decreasing and not increasing.
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IRP 2010 Policy Adjusted (Baseline) and future
water demand scenarios
IRP 2010 Policy Adjusted Water Demand

IRP Future Water Demand Scenarios Modelled

Water Requirements (Mm3/a)
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Water consumption will increase as flue gases are required to be scrubbed to a
higher purity and power station efficiency is reduced. Carbon Capture and
Storage would increase water volumes by between ~30% and 100%.
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IRP 2010 (Policy Adjusted) Coal Water Use
Efficiency Projection

Average Coal Water Efficiency (l/kWh)
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Eskom’s overall specific water consumption improved from 2.85 l/kWh in 1980 to 1.35 l/kWh
in 2011 and will continue to improve with the utilisation of more dry cooled power stations and
utilisation of less coal generation
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Different generation technologies have varying
water use consumption rates
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2018/10/25

Operational Water Consumption Factors for
Electricity Generating Technologies (Macknick et
al., 2011)
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2018/10/25

With deteriorating water quality, additionally effluent would
need to be managed on the power station site, potentially
moving towards violation of ZLED license conditions.
At Duvha Power station a diversion pipeline was
constructed to bypass the polluted areas of the Olifants
river system at a cost of R1.5 Bn
Poor water quality has similar impacts on other productive
sectors of the economy, reducing productivity and
profitability of those enterprises. This cumulative effect is
damaging to the economy.
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Poor water quality impacts power stations by increasing
cost to power stations and other users because of need
to build purification technologies on site. Desalination
plants can increase water costs by R10 to R20 per
megalitre (excluding brine disposal).
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Water quality is deteriorating in certain catchments, for
example Witbank Dam (Olifants River)
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The impact of deteriorating water quality

How can South Africa’s planning for energy
resources be optimised to support freshwater
and food security?
• Reducing energy developments and power generation’s reliance on freshwater
and reducing its water footprint by:
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•

Diversifying its energy mix (nuclear, gas, renewable energy)

•

Intensifying Energy Efficiency and Demand Side Management

•

Pursuing Water Conservation and Water Demand Management

•

Diversifying its water mix (effluent and waste water reuse, sea water desalination). Power
Generation plants located at the coast should explore waste water use, use of sea water
desalination and sea water for once through cooling.

•

Commitment to dry cooling inland and sea water cooling for coastal power stations, more water
efficient generation processes and technologies

•

The demand for water is dependent on the choice of air pollution abatement measures and
there is scope for research and development for alternative, less water-intensive technologies to
be investigated

•

Desalination of seawater could provide an unlimited source of water, especially to coastal areas.
The sustainability of desalination projects could be advanced if implemented in a carbon neutral
manner by developing desalination projects in parallel with nuclear and renewable energy
projects

Is the current national water strategy adequate to deal
with future shortages due to changing climate?
• Inadequate water resources and infrastructure could be an impediment to
energy developments. The IRP needs to factor in the water use requirements,
possible locality, availability of water resources and quality thereof but more
importantly the water supply and treatment infrastructure developments and
investments required to support any new generation option and social
developments.
• It is not clear which power stations and the number of units that will be
decommissioned but the impact hereof is that it would reduce existing water
use.

• It would make sense under climate change conditions to design power
generation plants to serve a dual purpose of energy generation and also the
provision of water use beyond the power station needs through water
desalination and treatment plants.
• Reconsider water trading opportunities for water re-allocation between sectors
where no suitable water resources are available and it makes economic sense.
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Is the current national water strategy adequate to deal
with future shortages due to changing climate?
• Irrigated first-generation soy- and corn-based biofuels can consume thousands
of times more water, primarily through irrigation. An integrated post
decommissioning strategy is required for mine and power station closure
especially water management including the use of the land and facilities for
creating new opportunities for farming and energy generation and other
businesses.
• The IRP cannot be seen in isolation but needs to consider an integrated spatial
development and planning approach taking into account the water-energyfood-waste and climate change nexus aspects.

• In all likelihood, future water for energy generation will need to move away
from surface water to sea water and/or industrial or municipal effluent and reuse.
• Emission abatement technologies such as Flue Gas Desulphurisation
increases water demand considerably when applied to power stations and
needs to be considered in the IRP.
• Adaptation, business continuity and resilience plan development and funding to
deal with the consequences/ impacts of climate change especially on water
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resources and infrastructure

Is the current national water strategy adequate to deal
with future shortages due to changing climate?
• The IRP is not technology or site specific to provide adequate information for
long term national water planning. Key considerations:
• Life extensions of existing coal power stations
• Choice of main cooling technology: Dry vs Wet; Eskom vs IPPs
• Lead times for major augmentation (inter-basin transfer) schemes – 10 years
• Climate mitigation and emissions abatement technologies requiring water
• Water efficient technology choices need to be incorporated into the IRP

• DWS water planning process and DEA’s environmental requirements needs to
be integrated with the DoE’s energy planning leading to timely investments and
delivery of water supply and treatment infrastructure.

• There needs to be an integrated water resources and infrastructure plan that
makes the IRP generation developments possible. The draft National Water
and Sanitation Master Plan and DWS Reconciliation Strategies need to
support the IRP.
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Is the current national water strategy adequate to deal
with future shortages due to changing climate?
•

Cost of water will increase due to:
• Energy costs due to increasing electricity prices (new energy developments, climate
change mitigation technologies, carbon taxes etc.)

• Energy intensity of water treatment and supply infrastructure
• Development and implementation of new major water augmentation schemes
• Desalination of sea water or waste water treatment facilities

• Water and waste treatment infrastructure required to treat declining water quality
• Climate change related risks and adaptation costs
• Water pollution, losses, inefficiencies, increased use, non-payment for services

Is the current national water strategy adequate to deal
with future shortages due to changing climate?
Focus required on:
• Reduce water demand and improve water use efficiency across all sectors

• Reduction of Non Revenue Water and water losses
• Develop a sustainable funding and pricing model for Acid Mine Drainage and
mine water management
• Implementation of the Waste Discharge Charge System
• Sustainable water institutions such as CMA’s and Water Services Regulator to
be established
• Metering, billing and revenue management and credit control
• Payment for services

Conclusions
• The siting of power plants are adjacent to the source of fuel and water needs to be
augmented or treated to support energy developments.
• Decommissioning of older wet cooled coal power stations will free up freshwater
resources in the Integrated Vaal River System.
• However, environmental emissions abatement technologies such as FGD and CCS will
increase the water use consumption of current power stations but alternative water
resources could be considered for this application
• In all likelihood, future water for energy generation will need to move away from surface
water to sea water and/or industrial or municipal effluent and re-use.
• Implementation of the DWS reconciliation strategies is required to balance water supply
and demand in critical and water scarce catchments in order to enable energy
developments
• More freshwater can be made available by improving water use efficiency, reducing
water losses and water wastage and curbing illegal water use across all sectors.
• Desalination of seawater could provide an unlimited source of water, especially to
coastal areas. The sustainability of desalination projects could be advanced if
implemented in a carbon neutral manner by developing desalination projects in parallel
with nuclear and renewable energy projects
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Recommendations
• Reduce energy developments and power generation’s reliance on freshwater and reduce
its freshwater footprint thereby making energy production more resilient to the lack of
available of freshwater resources.
• Under climate change scenarios, power generation needs to diversify its water mix away
from freshwater to desalination (converting saline water into potable water), wastewater
treatment (recycling wastewater to be reused) and water-efficiency technologies.
• Under climate change conditions, power generation plants to be design and built to serve
a dual purpose of energy generation and also the provision of water use beyond the
power station needs through water desalination and treatment plants.

• There needs to be an integrated water resources and infrastructure plan that makes the
IRP generation developments possible. The draft National Water and Sanitation Master
Plan and DWS Reconciliation Strategies need to support the IRP.
• IRP to consider the environmental, economic, social and technical requirements and
trade offs for any decision on energy choices and the availability of water resources.
• Increasing investment in the research and development of new and enhanced
technologies for water and energy productivity and efficiency and zero waste across
sectors.
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Recommendations
• Reconsider water trading opportunities for water re-allocation between sectors where no
suitable water resources are available and it makes economic sense.
• Reconsider the water allocation of water resources based on water user quality
requirements
• Monitoring and reporting the implementation of the DWS reconciliation strategies to
balance water supply and demand in critical and water scarce catchments.
• Improve water use efficiency, reduce water losses and water wastage and curb illegal
water use across all sectors.

• Develop policies and incentives to improve water productivity and efficiency in all
sectors, especially agriculture.
• Focus on reducing and eliminating energy, food and water wastage.
• Creating public awareness campaigns and education programs highlighting the
importance of water conservation and protection as well as energy efficiency and
demand side management. Consumers and policymakers to be mindful of direct and
indirect water and energy associated with producing food, goods and services.
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Thank you

