
Water and Energy : The IHA’s Role and 
its Relevance to South Africa

Dr Terry Moss & Mr R0bert Bruce Kydd

SANEA : ACTION FOR ENERGY

4 & 5 June 2009



Contents
 International Hydropower Association

 Who it is

 What it does

 Some examples of interventions

 Hydropower Projects in Africa : some examples

 Westcor

 Inga

 Hydropower Projects in Eskom : some examples
 Ingula

 Tubatse



Introduction
 This presentation attempts to give a high level 

overview and some insight to a huge topic

 Identify the importance of the International 
Hydropower Association and the role it plays in the 
Global arena

 Give examples of hydropower projects in Africa and in 
Eskom South Africa with focus on specific aspects 
that will influence their path to Sustainable Energy 
Production



International Hydropower Association
 The International Hydropower Association (IHA) addresses the role of 

hydropower in meeting the world’s growing water and energy needs as 
a clean, renewable and sustainable technology. With members in 
more than 80 countries, IHA is a non-governmental, mutual 
association of organisations and individuals. Its membership is open 
to all those involved in hydropower.

 Formed under the auspices of UNESCO in 1995 as a forum to promote 
and disseminate good practice and further knowledge about 
hydropower, today IHA has a Central Office based in London and 
representative offices and affiliated organizations in Africa, the 
Americas, Asia, Australasia, Europe and the Middle East. In addition, 
IHA currently has consultative and/or observer status with all United 
Nations agencies addressing water, energy and climate change.

 The Association is governed by a Board, which comprises 21 elected 
members, up to six co-opted members and one Executive Director. 
The IHA President and up to six Vice Presidents are elected from the 
Board members.



IHA Mission
 IHA aims to advance hydropower’s role in meeting 

the world’s water and energy needs by:

 championing continuous improvement and sustainable 
practices

 building consensus through strong partnerships with 
other stakeholders

 driving initiatives to increase the contribution of 
renewables, especially hydropower

 increasing awareness of the role hydropower can play in 
sustainable development as an important source of 
renewable energy 
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IHA Key Initiatives
 Sustainability

 Guidelines & Assessment Protocol

 Climate Change
 Greenhouse Gas Research Project 

 Markets and Investment
 Financial Model for evaluating Hydropower Projects

 Joint work with the World Bank

 In addition
 IHA works within several initiatives relating to water, energy and climate 

change to progress knowledge and understanding on hydropower, and to 
optimize its performance.

 IHA is currently working with several partners on training aspects for the 
application of its Sustainability Assessment Protocol.

 IHA has a focus on hydropower and climate change, for which a full-time 
specialist is now working at its Central Office.

 One of IHA’s most active partnership initiatives relates to the 
International Renewable Energy Alliance, which brings together leading 
agencies representing wind, solar, geothermal and hydropower.



Sustainability Guidelines
 Promote greater consideration of environmental, social and economic 

aspects in the sustainability assessment of new hydro projects and the 
management and operation of existing power schemes.

 Thorough sustainability assessments should ensure that detrimental 
social and environmental impacts are avoided, mitigated or compensated 
and positive outcomes are maximised. Of necessity, the principles are 
generic since each particular power scheme and development project will 
have its own unique set of circumstances influenced by scale, geographic 
location, social, legal and political constructs.

 Guideline principles :
 IHA policy

 The role of governments

 Decision making processes

 Hydropower - environmental aspects of sustainability

 Hydropower - social aspects of sustainability

 Hydropower - economic aspects of sustainability



Sustainability Assessment Protocol
Guiding Principles

 Hydropower, developed and managed sustainably, can provide national, 
regional, and local benefits, and has the potential to play an important role in 
enabling communities to meet sustainable development objectives.  

 Sustainable development is development that meets the needs of the present 
without compromising the ability of future generations to meet their own 
needs.

 Sustainable development embodies reducing poverty, respecting human 
rights, changing unsustainable patterns of production and consumption, 
long-term economic viability, protecting and managing the natural resource 
base, and responsible environmental management.

 Sustainable development calls for considering synergies and trade-offs 
amongst economic, social and environmental values, not necessarily dictated 
by financial benefits.  This balance should be achieved and ensured in a 
transparent and accountable manner, taking advantage of expanding 
knowledge, multiple perspectives, and innovation.

 Social responsibility, transparency, and accountability are core sustainability 
principles.



Sustainability Assessment Protocol
Potential users include :

 All sectors providing a common basis for dialogue on 
sustainability issues

 Governments, potential financiers and other decision-makers 
can use the Protocol to ensure that new hydropower 
developments are appropriate

 Companies, governments, financial institutions and NGOs can 
all use the Protocol to guide development of new hydropower 
facilities

 Companies, governments and development agencies to assess 
the sustainability of existing operations and develop programs 
for improvement

 NGOs and civil society to evaluate the sustainability of 
hydropower projects at different life cycle stages



Sustainability Assessment Protocol
Potential users include :

 Developers, financial institutions and other investors in 
assessing the risks of potential investments and as part of due 
diligence

 The hydropower sector in seeking external qualification for 
financing from banks, carbon credits (e.g. Clean Development 
Mechanisms / Joint Implementation), renewable energy credits 
(e.g. RECs), recognition in voluntary markets (e.g. green 
certificates) 

 Verification agencies certifying a level of sustainability

 Hydropower owners/operators for corporate sustainability 
management and training.



Sustainable Hydropower Website

 IHA and the International Energy Agency are joint sponsors of 
the Sustainable Hydropower Website.  The Sustainable 
Hydropower Website is an initiative to facilitate capacity 
building and knowledge sharing on the sustainable provision of 
water and energy services through hydropower.  This site 
identifies and explains the important aspects of sustainable 
practice in the hydropower industry and identifies schemes that 
demonstrate how specific issues can be addressed.  This site is a 
learning forum to assist with the sustainable development and 
ongoing operation of hydropower projects.

 To access the website click here : 
http://www.sustainablehydropower.org



IHA Projects - Greenhouse Gas Research

UNESCO/ IHA Greenhouse Gas Research Project

 Climate change is one of the most important topics for global 

sustainable development. The issue of greenhouse gas (GHG) 

impact associated with land use and land-use change falls within 

this topic. The status of freshwater reservoirs plays a role in these 

discussions, and there are still many questions to be answered.

 A GHG Research Project, hosted by the International Hydropower 

Association (IHA), in collaboration with the International 

Hydrological Programme (IHP) of UNESCO, aims to improve 

understanding on the impact of reservoirs on natural GHG 

emissions in a river basin, obtaining a better comprehension on 

current methodologies and helping to overcome knowledge gaps.



IHA Projects – Greenhouse Gas Research

 The overall objective of the UNESCO/IHA GHG Research 
Project is the evaluation of changes in GHG emissions due 
to the impoundment of freshwater reservoirs. The Project 
aims to:

 Develop measurement guidance for the evaluation of any 
change in the pre-existing GHG emissions

 Promote scientifically rigorous measurements on a 
representative set of reservoirs (in accordance with the above 
guidance) and record the results in a common database

 Develop predictive modelling tools to assess the GHG status 
of unmonitored reservoirs and potential new reservoir sites

 Develop mitigation guidance for vulnerable sites.



GHG Research Project : Measuring Progress

 Workshop on Measurement Guidance (London, 12-14 November 2008) 
and with support from the World Bank, the first version of the 
UNESCO/IHA Measurement Specification Guidance for Evaluating the 
GHG Status of Man-made Freshwater Reservoirs was distributed in May 
2009

 A survey on GHG reservoir measurements is currently being undertaken, 
in the form of a questionnaire seeking data on past, present and planned 
GHG measurements performed at freshwater reservoirs. The information 
will provide elements for representative site selection and assessments of 
key parameters, to check their influence on GHG emissions.

 May 2009, a Site Selection and Database Workshop took place in Sao 
Paulo, Brazil, with the aim of:

 defining the criteria for the selection of representative reservoirs

 identifying possible sites for data collection

 defining the structure of the database



IHA - Markets and Investments
Objectives

 Increase and sustain confidence in hydro among the financing 
community

 Identify and assess innovative financing models (incl. PPPs) which 
effectively remove barriers to hydro development in the poorest 
countries

 Act as a platform for exchange of information and knowledge 
(networking), with a focus on carbon credit market

 Influence policy and market rules and coordinate efforts to ensure 
that hydropower benefits from clean energy incentives

 Coordinate efforts to include hydropower in clean-energy 
incentives

 Build an IHA statistical database and hydropower market analysis



IHA – Markets and Investments
 Areas of Action :

 Outreach to financial community

 Assessment of financing models / case studies

 Create a platform for information and knowledge 

exchange with focus on carbon markets

 Influence policy on carbon market rules

 Influence policy on clean energy initiatives

 Build an IHA statistical database and hydropower 

market analysis



CDM Hydro Projects
Country

Nb % total MW % total CERs/year % total

China 838 65.50% 25 881 58.80% 88 128 645 66.70%

India 131 10.20% 5 021 11.40% 18 160 126 13.70%

Nigeria 1 0.10% 262 0.60% 1 242 913 0.90%

South Africa 2 0.20% 9 0% 44 442 0%

Tanzania 1 0.10% 3 0% 10 964 0%

Uganda 2 0.20% 17 0% 90 559 0.10%

Total - World 1 280 100% 43 992 100% 132 104 835 100%

Number Installed Capacity CO  credits

All hydro projects in the CDM pipeline

Clean Development Mechanism



CDM Hydro Projects



IHA Awards
 IHA Blue Planet Prize

 In collaboration with UNESCO, IHA awards the IHA Blue Planet 
Prize every two years. This Prize recognizes outstanding 
performance in sustainable management of hydropower schemes.
 2001 - King River Hydropower Development, Tasmania, Australia 

 2003 - Salto Caxias Project, Brazil

 2003 - Palmiet Pumped Storage Scheme, South Africa

 2005 - Andhikhola Hydel and Rural Electrification scheme, Nepal 

 2005 - Arrow Lakes power plant, Canada

 2005 - Sechelt Creek power plant, Canada

 2007 – No Award

 2009 ????? 

 Mosonyi Award
 Acknowledges an IHA member's outstanding contribution to 

hydropower.



Hydropower Projects in Africa
An Example



WESTCOR   PROJECT



WESTCOR Project
 The Western Power Corridor Project is designed to tap the naturally 

renewable hydroelectric energy from the river networks located on the 
west coast of Southern Africa.

 The project was unanimously supported by the joint sitting of the 
Executive Committee of the Southern African Power Pool as a 
SADC/NEPAD priority project that will contribute to the economic 
renaissance of the African Continent.

 Under the auspices of the Southern African Power Pool, five national 
state enterprises were tasked to lead and develop the project, namely, 
SNEL (DRC), ENE (Angola), Nampower (Namibia), BPC (Botswana), 
and Eskom (South Africa).   Each of the five national state enterprises 
have equal contributions to the project and own 20% of the share 
capital of the joint venture company, Westcor. 

 The naturally renewable hydroelectric sources are located on the 
Congo River in the Democratic Republic of Congo, on the Medico 
Quanza River in Angola and on the lower Kunene River in Northern 
Namibia.



Potential Hydropower – WESTCOR Project

 DRC

 Studies in progress aspire to hydropower station potential of
10 000 MW at the Inga 3 site.

 The final phase of the Inga site development is Grand Inga, with a 
potential rated output of some 40 000 MW.

 In total, the Congo River has a full 100 000 MW capability.

 Angola

 ENE has tabled that the total hydroelectric potential of exploitable 
resources using existing technologies is approximately 8200MW. 
This comprises 6 700 MW from the middle Kwanza River in 
northern Angola (440MW developed to date), 968 MW from the 
Catumbela River in central Angola (79 MW developed to date), 
and 311 MW from the Kunene River in southern Angola (40MW 
developed to date).



Inga 3

 To commence the WESTCOR project, SNEL have 
submitted specifically the INGA 3 Power Station site 
for Westcor development. SNEL owns and operates 
the two existing power stations, Inga 1 and 2, with a 
combined output of 1770MW. Inga 3 is the next phase 
of the development of the Inga site, with a rated 
output of 3500MW.



Inga Location

INGA

225 km from Kinshasa; 150 km to the sea



Inga Location



Inga River Flow – Catchment Area

CONGO RIVER BASIN

- Basin Surface :   3.800.000 km
2

- DRC  Surface  :   2.345.000 km
2 Congo  River

- On either side of the Equator
Equator



Inga River Flow - Variation

J F M A M J J A S O N D

60 000

MONTH

Inter-annual Module

40.000 m3/s

Historical Min (1905) :

21.400 m3/s

Historical Max (1961) :

83.400 m3/s

10 000

20 000

30 000

40 000

50 000

A
V

E
R

A
G

E
R

IV
E

R
 F

L
O

W
(m

3
/s

)

0



Inga – One Aspect : Social & Environmental

 The social and environmental aspects of the Inga site, 
underlined by the official representatives of the Inga 
Hinterland are mainly related to the legacy of the 
existing dams and electricity facilities

 In order to address the social and environmental 
issues linked with the legacy of Inga 1 & 2, and also, to 
pave the way for the future development of the Inga 
site, a “comprehensive social & environmental 
development and management plan” will be 
developed and implemented, in a participatory 
manner with the affected communities and all the 
stakeholders.



Social and Environmental Legacy Issues
 No compensation to the local populations expropriated from their 

homelands during the realization of the existing hydropower facilities

 Inadequate resettlement and housing for the 8000 persons displaced 
from the Inga Hinterland in order to allow the infrastructure to be 
built;

 Many people lost their livelihoods and are now struggling to survive;

 Affected communities benefited insignificantly from employment 
created by the dams and related facilities;

 The very insignificant electrification rate of the rural populations 
living either in the zone of the Inga projects or nearby the 
transmission lines (less than 1%);

 The problems caused by the “tse-tse” fly, exacerbated by the 
hydropower facilities in place, and likely to be aggravated by the 
realization of a dam reservoir for the Grand Inga project.

 The lack of disinfection of the water of the river and the irregular 
supply of drinkable water to the resident populations, contribute to 
the proliferation of skin (dermatomes) and eye diseases 
(conjunctivitis, visual troubles, onchocercosis).



Social & Environmental Development Plan

 Initiate consultation processes during the planning and the 
construction phases of the Projects

 Ensure that the local communities are amongst the first beneficiaries 
of future development of the Inga Projects, in terms of job creation, 
electricity access, drinking water, etc.

 Provide adequate standards of living for the local communities, 
including adequate healthcare, housing and education

 Address in a proactive manner, displacement and resettlement 
schemes, as well as other local community grievances of impacts 
resulting from the development, construction or operation of the Inga 
Projects

 Set up a proper framework for regular evaluations and management of 
social and environmental impacts related to the Projects.

 Ensure the Project meets the “Sustainability Standards”

 IHA Sustainability Protocol and Guidelines



Hydropower Projects in Eskom
Two Examples



Eskom Pumped Storage Schemes

Bloemfontein

Cape 

Town
Port 

Elizabeth

East London

Johannesburg

Pretoria

Durban

Drakensberg

South Africa

Ingula

Tubatse



Ingula Layout



Ingula Technical Specification
Upper Reservoir Level

Maximum FSL m 1 739

Minimum MDL m 1 720

Lower Reservoir Level

Maximum FSL m 1 270

Minimum MDL m 1 258

Live Volume m
3

19 322 000

Gross Heads

Maximum m 481

Minimum m 450

Rated m 441

Installed Capacity MW 1 332

Number of Units 4

Unit Capacity MW 333

Speed rpm 428.57

Legend :

FSL
Full Supply Level

MDL

Minimum 
Drawdown Level



Ingula
 Part of Eskom’s new build program

 Construction started in 2005

 Due to be commissioned 2013

 32 Dweller Farmer families to be relocated from the 
demarcated Lower and Upper dam sites

 Traditional grazing no longer available

 Properties purchased to allow sustainable farming

 Capacity building to train the community in farming 
practices under a Department of Land Affairs 
mentorship program

 Sensitive tribal relocation issues being addressed



Ingula – One Aspect : Environmental Issues

 Highly sensitive area – large wetland complex (Wilge) and two 
important river systems – Tugela and Vaal – water quality is key.

 Large public interest and scrutiny from environmental sectors –
Birdlife SA, Middlepunt Wetland Trust, Free State Conservation, KZN 
Wildlife, etc. Forms the basis of the Partnership, a group brought 
together to ensure the ongoing environmental success of the project. 
A 8000ha reserve will be established.

 Geological complexes have provided rich paleontological finds (trees, 
crocodile and lizard type animals)– one being unique and a world 
first.

 Archaeological interest with old farmsteads, Boer War relics and 
bushman paintings.

 Tunnelling operations require intensive water management, as well 
managing the large amount of waste rock from the excavations.



Ingula – Environmental Issues
 57 km’s of new roads requires borrow pits, river crossings and 

stormwater management.

 Unique ‘sub-species’ of Barbus anoplus (Chubby-headed Barb) 
found, and require to be protected.

 Two dams being built must completely exclude interbasin 
transfers, and have been designed accordingly. The design also 
allows for the replication of flood events and natural systems to 
ensure downstream water systems remain.

 Historical alien invasive plants (mostly Black and Silver Wattle) 
require long term management.
Peat present in the upper dam basin to be carefully managed.

 Bald Ibis nesting site, as well as Wattle Crane breeding ground 
to be protected.

 High fire risk area that needs management and maintenance. 
Collaboration with the local Farmers Association is essential.



Tubatse Layout



Tubatse Technical Specification
Upper Reservoir Level

Maximum FSL m 1 720

Minimum MDL m 1 696

Lower Reservoir Level

Maximum FSL m 1 074

Minimum MDL m 1 047

Live Volume m
3

14 180 000

Gross Heads

Maximum m 672

Minimum m 622

Rated m 629

Installed Capacity MW 1 500

Number of Units 4

Unit Capacity MW 375

Speed rpm 500

Legend :

FSL
Full Supply Level

MDL

Minimum 
Drawdown Level



Olifants River Water Development Project



Tubatse – The Future
 Designed in conjunction with the Department of Water Affairs 

for Water Transfer as at other Eskom pumped storage schemes 
– Drakensberg and Palmiet

 40 year contract to supply first fill and evaporative losses from De 
Hoop Dam

 De Hoop will supply water to 22 mining companies under a parallel 
agreement with DWAF

 Water transfer is envisioned to supply potable water for 800000 
people on the Nebo Plateau

 16 Dweller Farmer families to be relocated

 Unlike Ingula the area of displacement is restitution common 
ground, so no properties need to be purchased

 Originally scheduled to be fully commissioned in 2015

 Put on hold due to fall in Electricity demand and financial crunch



Conclusion
 The IHA’s broad range of initiatives are very 

appropriate for use in the development of the 
illustrated African Hydropower projects.

 In particular :
 The use of the Sustainability Guideline and Assessment 

Protocol

 Markets and Investments assessments

 Climate Change investigations

Will enable a platform to realise a sustainable 
hydropower based energy future for the SADEC region 
of Africa



Dr Terry Moss, General Manager, Eskom

IHA Vice President

terry.moss@eskom.co.za

International Hydropower Association website

www.hydropower.org

TO LEARN MORE


