The South African water management framework:
Lethabo power station as a case study

Sadie de Bod

Dissertation submitted in partial fulfiiment of the requirements for the
degree, Master of Engineering in Development and Management at the
Potchefstroom Campus of the North-West University, South Africa.

Supervisor: Prof JIJ FICK

November 2012




Acknowledgments

Special thank goes out to my supervisor, Prof. JIJ Fick. His supervision and guidance
throughout the research and writing of the dissertation assisted me to progress and
complete the dissertation adequately. The direction he gave is much appreciated. Thank
also goes out to Mrs. Stoker who assisted me with all the time consuming administration related
to the completion of my Master of Engineering.

Great deals of appreciation go to the contribution of specialists on the subject of the
dissertation: Water Plant Chemical Engineer — Mr. Philip du Toit, Snr Technologist Engineer at
Lethabo — Mr. Carl Woodhouse and Section Chemist at Lethabo — Mrs. Annalize Wentzel.
Their assistance was a critical part of the case study analysis for this dissertation. The
transparency of information from Eskom’s side also contributed greatly to the final product.

Finally | would like to thank my family, especially my parents, for their support and
encouragement throughout the duration of the research and writing of the dissertation. My
most grateful thank goes to my husband, Stefan Boersema, for his continuous and
unwavering support towards the successful completion of my Master in Engineering.



Abstract

South Africa is considered to be a water scarce country and it is estimated that by 2030 the
water demand would have surpassed the water supply. There are therefore serious
implications if all sectors of South Africa do not utilise natural water resources efficiently.
The power generation sector is one of the more dominant water users, utilising more than
2 % of the available water resources. Since Eskom is guaranteed a 99.5 % water supply
from the Department of Water Affairs, and they are planning to double their power
generating capacity by 2030, accountability from Eskom’s side is required to ensure water is
managed according to South African standards.

Water management strategies in South Africa are subject to location due to the variation of
water availability and water quality in the different regions. This requires some areas to have
more strict regulations than other areas, but the basic framework within which water is
managed are based on the same policies and strategies. For example, dry cooling
technologies were initially only designed for water scarce areas, but Eskom has committed
to implement dry cooling technology at all new build power stations even though it is more

expensive in terms of capital cost and maintenance.

For the purposes of this study water management is investigated by means of a top down
approach starting on national legislative level, then on departmental executive level, then on
power generation corporate level and finally on power generation business unit level. A
case study on business unit level is conducted at Lethabo power station to determine what
the contributory factors to high water consumption are and what actions are required to
rectify these problems. The aim of this research is therefore to discover how and how well
water management is performed at older Eskom Power Stations within the greater water

management framework existing at corporate and national level in South Africa.

The strategic objectives of the power generation sector should include minimisation of the
footprint of power generation on natural water resources by reducing water usage and
implementing conservation strategies in order to make the power generation sector of South
Africa a world leader in water management. With appropriate management, South African
water resources can be utilised in such a way that it supports a healthy power generation
industry as well as a growing population.
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