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FOREWORD

The National Water Policy (1997) and the National Water Act (1998) are founded on
Government’s vision of a transformed society in South Africa, in which every person has the
opportunity to lead a dignified and healthy life and to participate in productive economic activity.

The First Edition of the National Water Resource Strategy (NWRS) describes how the water
resources of South Africa will be protected, used, developed, conserved, managed and
controlled in accordance with the requirements of the policy and law. The central objective of
managing water resources is to ensure that water is used to support equitable and sustainable
social and economic transformation and development.

Because water is essential for human life the first priority is to ensure that water resources
management supports the provision of water services - potable water and safe sanitation - to all
people, but especially to the poor and previously disadvantaged.

But water can do much more than that: water can enable people to make a living. The NWRS
seeks to identify opportunities where water can be made available for productive livelihoods, and
also the support and assistance needed to use the water effectively.

Water is of course central to all economic activity. The NWRS provides a platform for the
essential collaboration and co-operation among all departments in all spheres of government
involved in economic development. It is an important input to the evolving National Spatial
Development Framework, helping to provide a better understanding of the contribution that
water can make to development in all departments’ areas of activity.

The National Water Act has transformed the way water is controlled, from a system of rights
based on land ownership (the riparian system) to a system designed to allocate water equitably
in the public interest. The progressive reallocation of water to sectors of society that were
previously excluded from access to water can help to bridge the divide between the first and
second economies, whilst maintaining existing beneficial water uses and encouraging the
greater efficiencies needed in our dry country.

This must be done in a manner that ensures that we achieve an acceptable balance between
the use of our water resources and the protection of the integrity and diversity of the aquatic
environment. The NWRS therefore emphasises water conservation and measures to promote
greater efficiency in water use, and outlines the support and assistance that will be provided to
implement them. Whilst the pricing of water use is an important instrument to promote
conservation, social needs must be addressed, and the NWRS includes provisions for
subsidising previously disadvantaged users.

A vital element of the NWRS is the progressive decentralisation of the responsibility and
authority for water resources management to catchment management agencies and, at a local
level, water user associations. These institutions, representative of water users and other
stakeholders, will facilitate effective participation in the management of water resources in their
areas. It will also enable the Department of Water Affairs and Forestry to move from its present
multiple roles as operator, developer and regulator to become the sector leader, policy maker,
regulator and monitor. The Department will lead the creation of the new institutions, which will
take a number of years, and support and guide them in the execution of their tasks.

It will continue to be necessary to build new infrastructure such as dams, pumping stations and
pipelines to meet increasing demands for water to improve standards of living as well as to
contribute to increased economic activity. New dams and related infrastructure will further
improve security against water shortages during drought periods and, with careful operation, can
also provide some safeguards in downstream areas against the effects of floods. In line with
government’s commitment to promote investment in economic infrastructure, an indicative
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programme of capital development is outlined, much of which will be funded by the users
themselves. Social investment by national government will, however, still be needed, especially
in rural areas to overcome the legacy of decades of deprivation. The direct economic benefits,
together with the savings in social expenditures that will result from the transformation of the
lives of impoverished communities, clearly justify such investments.

A proposal is mooted to establish a national agency to develop and manage nationally-important
or multi-sector infrastructure, leaving the development of local infrastructure to local institutions.

The NWRS must provide an enduring framework for water resources management, but it is not a
rigid master plan. Five yearly reviews provide the opportunity to re-evaluate developments in the
social and economic environments and to adapt approaches to water resources management to
suit changing circumstances and needs.

The development of the NWRS brings South Africa into full compliance with one of the first
targets of the Johannesburg Plan of Action, adopted at the 2002 World Summit on Sustainable
Development, namely to develop national water resource management plans.

Many challenges face water resource managers in ensuring that water supports the
transformation of society and the economy, and neither the resources nor the time required to
address them should be underestimated. However, building on the outstanding legal foundation
provided by the National Water Act, the NWRS will guide the achievement of the common vision
of an equitable and sustainable society.

AN OVERVIEW OF THE NATIONAL WATER RESOURCE STRATEGY

Introduction to the National Water Resource Strategy by the Minister of Water Affairs and
Forestry

In the introduction the Minister highlights, among other things, the importance of water for
equitable and sustainable social and economic development, and gives a summarised overview
of some key aspects of the present state of South Africa’s water resources.

Chapter 1 - Water policy, water law and water resources management

The relationships between the Constitution, the National Water Policy and the National Water
Act are described in this chapter, together with the purposes of the National Water Resource
Strategy as -

The national framework for managing water resources;

The framework for the preparation of catchment management strategies;
Provision of water-related information; and

Identification of development opportunities and constraints.

A brief description is given of the need to manage water resources in an integrated way, and in
co-operation with all relevant government institutions, the private sector, water users and other
interested and affected persons, and of the contribution that integrated water resources
management can make to eradicating poverty and addressing gender issues.

Chapter 2 — South Africa's water situation

This chapter provides aggregated estimates of the present availability of and requirements for
water in each of the water management areas, indicates how water availability and water
requirements may be expected to change in the future, and describes possible strategies and
interventions for achieving a balance between water availability and requirements. Some basic
concepts relating to water resources management are explained. See also Appendix D -
Additional Information and Strategic Perspectives with respect to Water Management Areas,
which presents a more detailed analysis of South Africa's water situation by providing present
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and future water balance information and possible reconciliation interventions for subdivisions of
the 19 water management areas.

Chapter 3 — Strategies for water resources management

The strategies, objectives, plans, guidelines and procedures required to implement the
provisions of the National Water Act are described in this chapter. Brief explanations of the
requirements of the Act are given to put the strategies, etc, into context. Successive parts of the
chapter give information about strategies for the protection of water resources, water use, water
conservation and water demand management, water pricing, water management institutions,
monitoring and information systems for water resources, and disaster management. The last two
parts of the chapter present an indicative programme for the major implementation activities, and
the broad financial implications of implementation.

Chapter 4 — Complementary strategies

The chapter includes a broad overview of the ways in which water management capacity can be
built among practitioners in the South African water sector, describes the Department's approach
to creating awareness and understanding of water issues among water users and other
stakeholders, and outlines the Water Research Commission's plans for water research.

Chapter 5 — National planning and co-ordination, and international co-operation in water
management

The principal relationships between water resources management strategies and other relevant
policies and laws are described in this chapter. The necessity for co-operation among all
spheres of government to achieve national development goals is emphasised. The final section
of the chapter discusses international co-operation in water matters.
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INTRODUCTION TO THE NATIONAL WATER RESOURCE STRATEGY

Ms Buyelwa Sonjica, MP
Minister of Water Affairs and Forestry

Background

As it flows through the landscape water brings a variety of benefits to a range of users. It
sustains us and our families; it waters the wide fields of commercial farmers; it nurtures the crops
and stock of rural communities; it provides recreation for our children; it supports power
generation and our mines and industry; and it nourishes the plants and animals that make up our
ecosystems.

Water gives life. The amount and nature of the available water determines the extent and nature
of that life and dictates where development can take place. South Africa’s water belongs to its
people, but it is the task of government to care for this water, to seek its fair distribution and to
facilitate its wise use for, among other things, social and economic development and
transformation. Such development is crucial to ensure that we can eradicate the scourge of
poverty that stalks our land. Under apartheid, development benefited a small white minority while
black townships and homelands were under-resourced and underdeveloped — these are the
areas where poverty is most intense today.

When the first democratically elected government came to power in our country in 1994 it put
forward as its manifesto the Reconstruction and Development Programme. This initiative was
based on the fundamental concept that people who are affected by decisions should take part in
making them, and it set out five key programmes: meeting basic needs; developing our human
resources; democratising the State and society; building the economy; and implementing the
Reconstruction and Development Programme. Water is an essential ingredient in each of these
programmes.

The Constitution of the Republic of South Africa (1996) contains both our Bill of Rights and the
framework for government in South Africa. Two provisions of the Bill of Rights are particularly
relevant to the management of water resources. These are sections 27 and 24, which state that-

- Everyone has the right to have access to, among other rights, sufficient food and water, and
the State must take reasonable legislative and other measures, within its available resources,
to achieve the progressive realisation of these rights.

- Everyone has the right to an environment that is not harmful to their health or wellbeing, and
to have the environment protected, for the benefit of present and future generations, through
reasonable legislative and other measures that prevent pollution and ecological degradation,
promote conservation, and secure sustainable development and use of natural resources
while promoting justifiable economic and social development.

These two documents — the Reconstruction and Development Programme and the Constitution
— provided the impetus for a complete review and revision of the policy and law relating to water,
and resulted in the development of the National Water Policy for South Africa (1997) and the
National Water Act (1998). The Policy and the Act are founded on the principles of equity,
sustainability and efficiency, each of which is important for different reasons.

Equity
South Africa’s previous water legislation, the 1956 Water Act, was not in itself racist in the way
that the 1913 Land Act was. However, access to water for productive purposes was tied to land.
The riparian system enshrined in the former Act gave access to water mainly to those across or
alongside whose land it flowed, or under whose land it was found. Since access to land was
determined along racial lines under the apartheid system, access to water was thus similarly
determined by skin colour.
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This has given rise to what is perhaps the most important challenge facing our water managers,
which is the need to introduce equity in resource distribution. Too many of our people are poor.
The goals of sustainability and efficiency cannot be divorced from this, and neither can the
responsibility of all South Africans to share water and to use it well. We are now equipped with
the legal mechanisms that allow us to reallocate resources from those who have been favoured
by history to those who have been neglected. But at the same time we have to consider the
complex linkages that exist between the benefit to society, the state of the environment and the
needs of the economy - the lifeblood of the country has to be maintained. Water is one obvious
tool for the eradication of poverty, providing a way for the poorest of our people to survive and
make a living, a burden that so often rests upon women in society. It is the responsibility of the
Department of Water Affairs and Forestry to ensure that South Africans use water resources
wisely in the country’s search for social justice. At the same time, the competing needs and
demands of industry, agriculture, cities and ordinary people all need to be catered for, now and
in the future. The National Water Resource Strategy sets us on this path.

South Africa is moving slowly from a patriarchal society to one in which women are encouraged
to take their rightful role as equals alongside men. The National Water Act requires the
government to address the issues of gender inequity in water as much as it must address
inequity arising from race or disability.

Sustainability

Over the past few decades we have increasingly come to understand the interdependence
between humankind and ecosystems, and that our activities often affect the quality and quantity
of available water. We have also increasingly recognised our obligation to protect the natural
environment, while at the same time promoting development that will meet the needs of not only
current generations, but of future generations as well.

Efficiency

South Africa is a water-scarce country. Our average annual rainfall is a litle more than half of
the world average, and much of our country is semi-arid. Across most of the country the
potential evaporation is higher than the rainfall. Our land is vulnerable to floods and droughts
and all of us have shared the horror of floodwaters sweeping away people, houses and roads.
We have also shared with our farmers and our rural communities the bitter longing for rains that
never seem to come. Our water resources are limited and it is essential that we use them
efficiently and in the best interests of all our people.

Integrated water resources management

The three principles of equity, sustainability and efficiency come together in the field of water
resources management to achieve integrated water resources management. As enshrined in the
National Water Act, integrated water resources management is intended to enable us to meet
the needs of our people for water, jobs and economic growth in a manner that also allows us to
protect and, where necessary, rehabilitate our aquatic ecosystems. Above all, integrated water
resources management will make it possible for us to use our precious water to assist in
addressing the overwhelming need to eradicate poverty and remove inequity in South Africa.

The National Water Resource Strategy sets out the ways in which we aim to achieve integrated
water resources management in South Africa. It describes the policies, strategies, plans and
procedures by which this will be done. It is a remarkable document, the first of its kind in South
Africa. It is intended to be a living and interactive document that will continue to grow and
change as the needs, capacities and understanding of our people change and grow.

State of the nation’s water resources

Our understanding of our water resources is continually expanding. A wide range of institutions
and individuals continue to contribute to this core of knowledge. We will be publishing a report
on the state of the nation’s water resources when the data has been compiled, but in the
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meantime non-availability of this information makes it difficult for South Africans to gauge where
the country currently stands. We read in the newspapers about pollution problems in our rivers,
about dams overflowing, clean-up campaigns, cholera and conservation issues. We hear about
potential water shortages, about invasive alien species drying up our water. And perhaps we
wonder what the meaning of all this is.

We have enough water

Firstly, we have enough water to meet our nation’s needs for the foreseeable future. But we
need to use that water sparingly, and we must reduce and avoid pollution. We need to be
conscious of the fact that we live in a water-scarce country. We must remain conscious of the
fact that in situations of water scarcity the poor are generally the ones who feel the pinch
hardest. Indeed, even in situations where water is abundant, the poor often experience scarcity
through the lack of infrastructure to bring the water to where it is needed. We are not on the
point of running out of water, but we have to use our limited water supplies more efficiently and
effectively.

Water use in South Africa is dominated by irrigation, which accounts for around 62 per cent of all
water used in the country. Domestic and urban use accounts for about 27 per cent, while mining,
large industries and power generation account for some 8 per cent. Commercial forestry
plantations account for a little less than 3 per cent of total use by reducing runoff into rivers and
streams.

South Africa's rivers are small in comparison with those in many other countries. The Orange
River carries only about 10 per cent of the volume of water flowing down the Zambezi River and
about 1 per cent of the flow in the Congo River. The total average annual surface runoff of a little
more than 49 000 million cubic metres of all our rivers combined is less than half of the
Zambesi's annual flow. Furthermore, many of our larger rivers, such as the Orange/Senqu and
the Limpopo, are shared with other countries.

A recent high-level analysis by my Department showed that in the year 2000, 10 of the 19 water
management areas in the country were facing a water deficit. In other words, in these
catchments people are using so much water that either the ecosystems have been placed under
severe stress or other users cannot rely on getting their fair share. We will have to take action to
bring water use in these catchments back to within sustainable availability levels, that is, to
balance the demand for water with supply. The main tools for doing so include increased water
use efficiency, removal of infestations of invasive alien vegetation (which, like afforestation, also
reduce runoff), the development of additional infrastructure such as dams and inter-basin
transfer systems to store water and bring it from areas of surplus to areas experiencing
shortages, promotion of water trading and the reallocation of water use by compulsory licensing.
We will also have to deal with localised areas of water stress in otherwise well-resourced water
management areas.

If we look forward to the year 2025, even if we factor in further infrastructure development, we
find that several additional water management areas will most likely be in a situation of water
deficit. Infrastructure development is an expensive option, and for this reason improvements in
the efficient use of currently available water resources must be given priority.

Development needs to be encouraged in those catchments where there is still water available
for use. In order to facilitate such development, the Department has published general
authorisations that enable water use to take place, under specified conditions, without a licence
having to be issued.

Water quality

Just as planning and management take place to supplement water in areas of scarcity, they are
also applied to the improvement of water quality. For example, irrigation water in the fertile
valleys of the Eastern Cape used to be too little and too saline to make the most of the area’s
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agricultural potential. To address this shortcoming, the Department has, since 1976, been
transferring water from the Orange River to the Eastern Cape via the Orange-Fish Tunnel. The
increased availability of good-quality water and the resultant reduction in salinity has proved to
be of tremendous benefit to economic growth and job creation in the area.

In other parts of the country water quality poses considerable problems and cannot be resolved
so easily. For instance, although only 2 per cent of water reaching the Vaal Dam comes from the
Waterval catchment of the Highveld, an area of intensive mining, industry, power generation and
other uses, that small percentage is responsible for 12 per cent of the pollution in the dam. The
Vaal Dam provides water for domestic purposes for around 10 million people and, because of
the pollution, treatment costs are high.

In a similar manner, on a daily basis across the country, organisations and individuals impact on
the water quality in our rivers and streams, our groundwater and our wetlands.

Salinity

Mining and irrigation affect the salinity (the amount of dissolved salts in the water) of our water
resources and reduce the quality of water. The Vaal and Harts rivers are affected by agricultural
irrigation, but high salinity may also be the natural result of catchment geology, such as in the
Fish River in the Eastern Cape, which flows through the saliferous Karoo region, or the Breede
River in the Western Cape.

Eutrophication

Water quality is also affected by eutrophication, the enrichment of the water, particularly in dams
but also in rivers, by nutrients such as phosphates and nitrates. A high nutrient concentration in
combination with light and warm temperatures promotes the growth of algae. One species, the
cyanobacteria or blue-green algae, which causes a toxic scum, poses a particular problem.
Algae increase the cost of water purification and are a physical threat to treatment plants as they
clog filters and pumps, while reducing the carrying capacity of pipelines and canals. The main
sources of nutrients are fertilisers used in the agricultural sector and poorly maintained sanitation
systems. It can take decades to reverse eutrophication in a dam, since phosphates settle into
the sediment and are released back into the water when conditions are right, resulting in
renewed algal bloom. The Middle Vaal River and the Hartbeespoort, Inanda, Laing and
Bridlesdrift dams are all affected by eutrophication.

Bacteriological contamination

Bacteriological contamination, which arises not only from the absence of or the poor
maintenance of sanitation facilities, but also from livestock defecation entering rivers and
streams, is widespread in the country. The consumption of untreated water is one of the main
sources of disease in South Africa.

Other contamination

Localised pollution also takes place in urbanised and industrialised areas. Pollutants may range
from conservative inorganic materials (typically, salts which remain in the water because they
are not broken down by natural biological processes) to metal and/or organic compounds (such
as pesticides) some of which may be biodegradable.

The challenge that faces us as a country is to promote socio-economic development while
maintaining a water quality that is at all times still fit for use, and for the proper ecological
functioning of aquatic ecosystems. Another challenge lies in the protection of our aquatic
ecosystems.

The ecological state of rivers in South Africa

The River Health Programme, through its State of Rivers initiative, collects stores and interprets
river health data in a systematic and quality-controlled manner. The interpretation of river health
information permits different river health categories, such as natural, good, fair or poor, to be
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allocated to each section of the river. This system enables the comparison of the health of one
river or section of a river with that of another.

If a river is described as “natural” it means that it is relatively unaffected by human activities, and
its in-stream and riparian habitats and associated biota show minimal modification. Such natural
systems are important for the conservation of biodiversity and for providing a benchmark of what
“natural” really looks like. A river in a poor state is usually characterised by high human impacts
or direct exploitation. This often results in a decline in habitat diversity with only the most tolerant
species still present. Often such species have diseases and their population dynamics have
been disrupted - that is, they can no longer breed - or alien species have invaded the
ecosystem. Poor river health is regarded as unacceptable from a resource management
perspective and requires management intervention to restore flow patterns, river habitats and
water quality.

Very few rivers in South Africa qualify as truly natural systems, and many of them are located in
protected areas such as national or provincial parks and wilderness areas. However, even the
lower reaches of a river that flows through a protected area may be impacted by upstream
developments that fall outside the protected area, as is the case for most of the rivers flowing
through the Kruger National Park.

By August 2002 six river systems, which represent a reasonable sample of typical South African
rivers, had been surveyed in four provinces under the River Health Programme. If the results of
these surveys are extrapolated to indicate the overall health of rivers in South Africa, the
generalised picture is as follows: 11 per cent of rivers are in a natural state; 26 per cent are in a
good state; 32 per cent are in a fair state; and 31 per cent are in a poor state. The distribution of
health categories between rivers varies considerably. For example, approximately 50 per cent of
the Sabie-Sand river system (Mpumalanga and Limpopo Provinces) is in a natural to good state,
whereas only 13 per cent of the Modder River (Free State Province) remains in a natural to good
state.

Experience to date has highlighted the following factors as being the most common threats to
the health of our rivers -

- Over-utilisation of riparian zones. This impairs the ability of riparian buffer zones to filter
nutrients and sediment before they enter a river, to provide habitat and migration options for
many species, to stabilise river banks and to act as a flood control mechanism.

- Alien species of fauna and flora. This includes aquatic species such as trout and terrestrial
species such as wattle trees.

- Regulation of flows and water abstraction. Dam walls and weirs act as barriers to the natural
movement of fish and other aquatic species. Regulated flows that do not mirror natural
seasonal variations have an impact on the resilience of river systems. Reduced water levels
reduce diversity and the availability of aquatic habitats.

International rivers

Rivers do not respect political boundaries. Many cross national boundaries (trans-boundary
rivers) and some form the boundary between countries (contiguous rivers). South Africa shares
four major river systems with neighbouring countries:-

- The Orange/Senqu system is shared with Lesotho (trans-boundary) and Namibia
(contiguous).

- The Limpopo River is shared with Botswana and Zimbabwe (contiguous) and Mozambique
(trans-boundary).

- The Incomati system is shared with Swaziland and Mozambique (trans-boundary)

- The Usutu/Pongola-Maputo system is shared with Mozambique and Swaziland (trans-
boundary).
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The Revised Protocol on Shared Watercourses in the Southern African Development
Community provides the framework for the management of these rivers, whilst the National
Water Act gives international requirements a priority that is second only to basic human needs
and the ecological Reserve.

Conclusion

The Department of Water Affairs and Forestry is the custodian of the nation’s water resources.
The challenge before us is to manage these resources in a manner that promotes equity,
sustainability and efficiency. In particular, we must harness our water resources in the battle
against the inequality, poverty and deprivation that continue to plague our nation. The National
Water Resource Strategy sets out our plans to achieve this. It is an ambitious document dealing
with an ambitious project. But South Africans have proved time and time again that they can rise
to the biggest challenges. This is a challenge that all South Africans must rise to, together.
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CHAPTER 1 - WATER POLICY, WATER LAW AND WATER RESOURCES MANAGEMENT

1.1 THE NATIONAL WATER POLICY

Government policy since 1994 has focused strongly on equitable and sustainable social and
economic development for the benefit of all South Africa’s people. However, many existing laws,
including the law relating to water, were not at all appropriate to achieving these objectives. The
National Water Policy for South Africa (NWP), adopted by Cabinet in 1997, was introduced in
response to the new direction set by government and as part of a thorough review of existing
water law.

The NWP was preceded by the development of 28 Fundamental Principles and Objectives for a
New South African Water Law, which are reproduced in full in Appendix A. Principle 7 is
particularly relevant: it states that —

The objective of managing the quantity, quality and reliability of the Nation’s water
resources is to achieve optimum, long-term, environmentally sustainable! social and
economic benefit for society from their use.

Three fundamental objectives for managing South Africa’'s water resources, which are firmly
grounded in the provisions of the Bill of Rights of the Constitution of South Africa, 1996 (No. 108
of 1996) arise from the Principles. These are the following -

- To achieve equitable access to water, that is, equity of access to water services, to the use
of water resources, and to the benefits from the use of water resources.

- To achieve sustainable use of water by making progressive adjustments to water use with
the objective of striking a balance between water availability and legitimate water
requirements, and by implementing measures to protect water resources.

- To achieve efficient and effective water use for optimum social and economic benefit.

Important proposals to facilitate achievement of the NWP’s objectives include the following:-

- Water will be regarded as an indivisible national asset. National government will act as the
custodian of the nation’s water resources and its powers in this regard will be exercised as a
public trust.

- Water required to meet basic human needs and to maintain environmental sustainability will
be guaranteed as a right, whilst water use for all other purposes will be subject to a system of
administrative authorisations.

- The responsibility and authority for water resource management will be progressively
decentralised by the establishment of suitable regional and local institutions. These will have
appropriate community, racial and gender representation to enable all interested persons to
participate.

Implementation of the Policy proposals will fundamentally change the ways in which South
Africa's water resources are managed.

1.2 THE NATIONAL WATER ACT

(The purpose of the National Water Act, which embodies the NWP's objectives for water resources
management, is given in section 2 of the Act — see Appendix B)

The National Water Act, 1998 (No. 36 of 1998 - the Act) derives directly from the Fundamental
Principles and Objectives for a New South African Water Law and the NWP's proposals for
managing water resources'?. The Act is the principal legal instrument relating to water resources
management in South Africa and contains comprehensive provisions for the protection, use®,
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development, conservation, management and control™ of South Africa's water resources. It is
these legal provisions that enable the proposals in the NWP to be implemented®.

The Act is not, however, the only instrument through which the objectives of the NWP will be
achieved. Since water is essential for all life and human endeavours, there are many other
policies and laws, administered by a number of departments in all spheres of government, which
govern activities dependent on water, or affect water resources. The 1994 Water Supply and
Sanitation Policy White Paper (now superseded by the Strategic Framework for Water Services,
2003)"®, and the Water Services Act, 1997 (No. 108 of 1997), which deal with the provision of
potable water and sanitation services, are particularly closely related to the Act.

In addition, the management of water as a renewable natural resource must be carried out in a
manner consistent with the broad environmental policy of government and within the framework
of environmental legislation, that is, the National Environmental Management Act, 1998 (No. 107
of 1998), and those parts of the Environment Conservation Act, 1989 (No. 73 of 1989), that have
not yet been repealed by the more recent legislation.

Successful water resources management will therefore depend on co-operation among all
spheres of government, and the active involvement of water users and other organisations and
stakeholders. The necessity for an integrated approach to water resources management is
discussed later in this chapter, while the relationships between water policy and law, and other
relevant policies and laws, are discussed in Chapter 5.

Many of the Act's provisions are described briefly in this document in order to provide the context
for subsequent explanations of their practical application. An important provision, which is key to
the achievement of Policy objectives, is the establishment by the Act of national government,
acting through the Minister of Water Affairs and Forestry (the Minister), as the public trustee of
the nation's water resources. (Public trusteeship is described in section 3 of the Act - see
Appendix B). This provision resolves a significant difficulty of the Water Act, 1956 (No. 54 of
1956)"!, which was based largely on the riparian system of water rights® and resulted in no
single organisation or institution being able to exercise complete authority over water in South
Africa. Public trusteeship does not mean that government owns the water, since the Preamble to
the Act recognises that "water is a natural resource that belongs to all people”, but it does mean
that the Minister has overall responsibility and, importantly, the authority to ensure that all water
everywhere in the country is managed for the benefit of all persons. This responsibility includes
ensuring that water is allocated equitably, and that environmental values are promoted.

1.3 THE NATIONAL WATER RESOURCE STRATEGY

(The Act requires the National Water Resource Strategy to "... set out the strategies, objectives, plans
guidelines and procedures of the Minister and institutional arrangements relating to the protection, use,
development, conservation, management and control of water resources ... ". The Act's requirements are
described in sections 5, 6 & 7, which are reproduced in full in Appendix C).

The Act requires the Minister to establish a National Water Resource Strategy (NWRS) as
soon as reasonably practicable by publishing a Notice in the Government Gazette.

The NWRS must provide information about the ways in which water resources will be managed
and the institutions to be established. It must also provide quantitative information about the
present and future availability of and requirements for water in each of 19 water management
areas (see Chapter 2, Fig. 2.2, Part 5 of Chapter 3, and Appendix E), and propose interventions
by which these may be reconciled. The NWRS must also quantify the proportion of available
water in each water management area that falls under the direct control of the Minister in terms
of her or his national responsibilities!”!.
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1.3.1 The purposes of the National Water Resource Strategy

The national framework for managing water resources

After its establishment the NWRS will provide the framework within which water resources will
be managed throughout the country, because section 5(3) of the Act states that South Africa’s
water resources must be protected, used, developed, conserved, managed and controlled in
accordance with the NWRS.

The NWRS will be legally binding since section 7 specifies that the Minister, the Director-
General, other organs of State and water management institutions must give effect to its
provisions when exercising any power or performing any duty in terms of the Act.

Although the NWRS is intended to be an enduring framework for water resources management,
it may be amended to suit changing circumstances during the reviews specified in section
5(4)(b). However, such amendments may only be made after mandatory consultations with
stakeholders. Reviews must take place at least every five years.

The framework for the preparation of catchment management strategies

A catchment management strategy is the framework for water resources management in a water
management area. The NWRS provides the framework within which all catchment management
strategies will be prepared and implemented in a manner that is consistent throughout the
country. In particular, in terms of section 9(b), a catchment management strategy must not be in
conflict with the NWRS. It is anticipated that insights and information gathered during the
development of catchment management strategies will inform the regular review of the NWRS,
enabling it to remain relevant to local conditions and circumstances.

In this regard an important component of the NWRS is the data and information provided in
Chapter 2 and Appendix D, which quantify water availability and water requirements in each
water management area. Consideration of this information in conjunction with the Minister's
national responsibilities enables the amount of water for which each catchment management
agency will be responsible to be determined.

Provision of information

In accordance with the general requirement for transparent and accountable public
administration in all spheres of government, the Act requires the Minister to ensure that all
aspects of water resource management that will affect other organs of State, water users and
the public in general are brought to their attention. The NWRS is the vehicle by which South
African society is informed of the Minister’s intentions concerning water resource management.
Every subsequent edition of the NWRS must also be made publicly available.

In addition, each edition of the NWRS may be formally established only when the Minister is
satisfied that everyone who wishes to comment on the Proposed Strategy has been afforded an
opportunity to do so, that all comments have been given careful consideration and that all
changes arising from this process have been incorporated in the revised Strategy.

Identification of development opportunities and constraints

The water availability information presented in the NWRS - for each water management area in
Chapter 2, and for subdivisions of each area in Appendix D - makes it possible to identify the
areas of the country in which water resources are available to support social and economic
development initiatives, as well as areas in which limited water resources may be a constraint to
development.

Appendix D provides a broad strategic perspective for each water management area in which,
among other things, indications are given of possible developments for which available water
might be used. These are however by no means definitive, and the possible opportunities and
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constraints will be investigated in more detail in the process of developing and refining the
catchment management strategies.

It must also be emphasised that the purpose of the NWRS is to strategically direct the
management of water resources from a national perspective, and the water availability
information is therefore relatively coarse. The information is not appropriate, nor is not intended
to be used, for planning individual projects. These must be investigated using more detailed
information, as well as being the subject of the impact assessments required by environmental
legislation.

1.4 INTEGRATED WATER RESOURCES MANAGEMENT

(The need for an integrated approach to water resources management is discussed in the National Water
Policy. It is also explicitly acknowledged in the Preamble to the Act, which recognises that water occurs in
many different forms which are all part of a unitary, inter-dependent cycle. The Preamble also recognises
the need for the integrated management of all aspects of water resources).

There is increasing understanding internationally that water resources can be successfully
managed only if the natural, social, economic and political environments in which water occurs
and is used are taken fully into consideration.

Integrated water resources management (IWRM) may be defined as a process which promotes
the co-ordinated development and management of water, land and related resources in order to
maximise the resultant economic and social welfare in an equitable manner without
compromising the sustainability of vital ecosystems. IWRM therefore aims to strike a balance
between the use of resources for livelihoods and conservation of the resource to sustain its
functions for future generations, and promotes social equity, environmental sustainability and
economic efficiency. Because the resource cannot be considered separately from the people
who use and manage it, a balanced mix of technological and social approaches must be used to
achieve integrated management.

The dimensions of integrated water resources management

Freshwater is a complex ecological system that has a number of dimensions. Surface water,
groundwater, quantity and quality are all linked in a continuous cycle - the hydrological cycle - of
rainfall, runoff from the land and infiltration into the ground, and evaporation from the surface
back into the atmosphere. Each component may influence the other components and each must
therefore be managed with regard to its inter-relationships with the others.

Water as a system also interacts with other systems. Human activities such as land use, waste
disposal and air pollution can have major impacts on the quantity and quality of water available
for human use, while the abstraction and storage of water and the discharge of waste into water
resources can impact on the quality of the natural environment. These interactions must be
considered and addressed by water resource managers.

Taking an even broader view, water must also be managed in the full understanding of its
importance for social and economic development.

It must also be borne in mind that South Africa shares four major river basins, which together
cover about 60 per cent of South Africa's land area and account for around 40 per cent of the
total surface runoff, with neighbouring countries. The NWP accords high priority to harmonious
relations over water with neighbouring states, and the NWA provides for water to be made
available to meet international rights and obligations. The international dimensions of IWRM are
therefore critically important for South Africa. The framework within which international water-
related issues are addressed is discussed in more detail in Chapter 5.
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Co-operative planning and management of water resources

The complexity of managing water as a system and its interactions with other systems is further
compounded by the large number of institutions and organisations - both domestic and
international - involved in the administration and management of the various systems.

The Department of Water Affairs and Forestry (the Department) is currently responsible for
water resources management at national level. The Act requires the Department to ensure that
its programmes are in accordance with government policy and are co-ordinated with relevant
programmes of other national departments (see Chapter 5). Similarly, other departments have a
responsibility to ensure that, where relevant, their programmes take account of the realities of
South Africa's water situation. This is particularly important when it comes to planning
developments that depend on water for their success. In these instances the availability of water
must be factored into plans at the beginning of the development process. One of the purposes of
the NWRS is therefore to provide sufficient information about water resources to facilitate
coherent and holistic planning, as well as establishing a platform for informed interactions
between water resource managers and development planners in other sectors.

In terms of the Act and the NWRS the Department is in the process of establishing 19 catchment
management agencies, each operating in a defined water management area, to manage water
resources at a regional level. These agencies will be responsible, among other things, for
ensuring that there is consonance between their water-related plans and programmes and the
plans and programmes of all other role players in the catchments they manage. The agencies
will therefore have to establish co-operative relationships with a range of stakeholders, including
other water management institutions, water services institutions, provincial and local government
authorities, communities, water users ranging from large industries to individual irrigators, and
other interested parties.

The success of integrated water resources management will therefore depend heavily on the
development of a framework of co-operation among all relevant institutions, organisations and
individuals. This co-operative framework must facilitate planning at all geographic scales ranging
from international projects to activities on individual smallholdings, and the co-ordination of
programmes.

Integrated water resources management, poverty and gender

The need for an integrated approach to managing water resources has been articulated at a
number of international meetings during the last three decades, each of which has stressed the
importance of water for human survival, health and productivity. The two most recent global
forums - the United Nations Millennium Summit, September 2000 and the World Summit on
Sustainable Development, August 2002 - reaffirmed that people must be at the centre of the
sustainable development and use of water resources. Resolutions, agreements and targets
arising from these events emphasised, among other things, the importance of water in
addressing poverty issues, and the importance of factoring gender considerations into all
aspects of water management. In an African context these sentiments are echoed in the policy
objectives of the New African Partnership for Development and the Southern African Vision for
Water, Life and the Environment in the 21st Century™",

IWRM does not provide a complete solution to all the dimensions of poverty, but no strategy for
poverty eradication will be successful unless it includes strategies for managing water. The
provision of basic water and sanitation services is an essential element of water's contribution to
poverty eradication, because it addresses issues of health and hygiene, and the effort required
in collecting and carrying water from remote, often polluted water sources. Providing free basic
services goes some way to making water affordable to the poor. Basic water services do not
however make adequate provision for productive livelihoods

The rural poor, many of whom do not yet have access to reliable water supplies or sanitation
services, often rely for their livelihoods on cultivating food, gathering natural products and other
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water-dependent activities. But their water sources are often unreliable and insufficient,
threatened by droughts and floods, and eroded or degraded by developments over which they
have no control.

In South Africa water is regarded as a social, environmental and economic good. Nevertheless,
after basic human needs and the requirements for maintenance of ecosystems have been
satisfied, there will inevitably be competition for access to the remaining available water. It is
essential that water-related policies are implemented in ways that give special attention to
ensuring that the poor can meet their needs, and that they are given a voice in decisions that
affect them.

In order to successfully address issues of equity IWRM must also consider gender - that is, the
implications for men and women of legislation, polices, and implementation strategies and
programmes, and the measures required to enable them to participate in water resources
management on an equal footing. It has also been shown by international and local experience
that poverty eradication initiatives are greatly enhanced by the involvement of women in all
aspects of water resources management at all levels.

Women and men bring different perspectives and viewpoints to water management, and play
different roles. There are however often considerable imbalances between women and men, in
for instance their levels of education and the influence they are able to exercise, and these
imbalances must be addressed in initiatives to capacitate the two groups to participate in
decision-making. Poor black women are one of the most marginalised groups in South African
society. Conscious efforts must therefore be made to involve them in water resources
management processes and to ensure that the management of water contributes to meeting
their needs.

Careful analysis will be required of water-related developments, whether they involve the
construction of infrastructure or relate to demand-side management, to take into account the
benefits and costs that accrue to women and men, and to ensure that one group does not
benefit at the expense of the other. Special emphasis must be placed on the involvement of
women in water resources management institutions and in policy development.

It is not possible to separate issues of poverty, race and gender, but it is necessary to
understand how they interact with and impact each other. An integrated approach to managing
water resources will contribute to building a society free from poverty and discrimination.

Notes to Chapter 1

! In this context "environment” means: The surroundings within which humans exist, and that are made up
of (i) the land, water and atmosphere of the earth, (ii) micro-organisms, plant and animal life, (iii) any part
or combination of (i) and (ii) and the inter-relationships among and between them and (iv) the physical,
chemical, aesthetic and cultural properties and conditions of the foregoing that influence human health
and well-being. (National Environmental Management Act, 1998, Definitions, section 1(xi)).

"Water resource" means surface water found in watercourses (rivers and streams), impoundments
(dams), wetlands and estuaries, and groundwater found in underground aquifers (see section
1(2)(xxvii)).

The Act's definition of water use (section 21) is broad. It relates to the quantitative use of water, as well
as to uses that affect water quality and the quality of the resource itself. Accordingly, water use includes
abstraction and storage, all aspects of the discharge of wastes into water resources, making changes to
the physical structure of rivers and streams, and use for recreational purposes. Water use also includes
certain land-based and instream activities that may affect the quantity or quality of water in the resource
(stream flow reduction activities, and controlled activities such as hydro-electric power generation and
disposal of waste onto land). Water use is described in more detail in Part 2 of Chapter 3.

4 Throughout the NWRS "managed" is used as shorthand for the Act's "protected, used, developed,
conserved, managed and controlled".

N

w
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® In the remainder of this document the expressions "implementing the Act", "implementing the Act's
provisions" and similar are used as shorthand for "implementing the National Water Policy through the
provisions of the National Water Act".

® The 1994 Water Supply and Sanitation Policy, which focused largely on the Department's direct role in
the delivery of basic services for households, has been reviewed to account for the completion of the
local government transformation process and the establishment of the local government legislative
framework. Local Government can now assume full operational responsibility for its constitutional
mandate for water and sanitation services, and the Department's role must change from direct service
provision to that of the sector leader, regulator and supporter. The Strategic Framework for Water
Services was approved by Cabinet in September 2003. It sets out a comprehensive approach to the
provision of water services to eliminate the backlog in basic water services and progressively improve
levels of service over time in line with the original aims of the Reconstruction and Development
Programme. It also focuses on developing the institutional framework best suited to support Local
Government in its responsibilities. The White Paper on Basic Household Sanitation (2001) will also be
amended to ensure that it is compatible with the Strategic Framework

" The National Water Act, 1998 (No. 36 of 21998) repeals the Water Act, 1956 (No. 54 of 1956).

8 Riparian system: Those who owned land next to rivers and streams had exclusive and in-perpetuity
rights to the use of (but not ownership of) a portion of the water which flowed in them. Those who owned
land under which groundwater occurred also effectively had exclusive use of the water. This was
"private" water, over which the State had little or no control.

° The Act imposes many duties and responsibilities on the Minister, but for practical reasons allows her or
him to delegate most of them to others. See also Part 5 of Chapter 3.

1 The Minister's national responsibilities include the Reserve, water to meet international obligations, a
“contingency” to meet projected future water needs (which may, for instance, require transfers of water
between water management areas) and water use of strategic importance.

! Summary of water-related outcomes from international forums:-

Millennium Development Goals
By 2015, using 1990 as a benchmark:-
Halve the proportion of people living in extreme poverty and hunger
Halve the proportion of people without access to safe drinking water (with sanitation added at the
World Summit on Sustainable Development, 2002)
Achieve universal primary education
Empower women and promote equity between women and men
Reduce under-five mortality by two-thirds
Reduce maternal mortality by three-quarters
Reverse the spread of killer diseases, especially HIV/AIDS and malaria
Ensure environmental sustainability
Develop a global partnership for development, with targets for aid, trade and debt relief

World Summit on Sustainable Development Plan of implementation

The Johannesburg Plan of implementation (JPol) affirmed the Millennium Development Goals for water,

and also agrees to develop integrated water resources management and water efficiency plans by 2005,

through actions to, among other things -

- Develop and implement national/regional strategies, plans and programmes with regard to integrated
river basin, watershed and groundwater management, and introduce measures to improve the
efficiency of water infrastructure to reduce losses and increase recycling of water
Employ the full range of policy instruments
Improve the efficient use of water resources and promote their allocation among competing uses in a
way that gives priority to the satisfaction of basic human needs and balances the requirement of
preserving or restoring ecosystems and their functions
Develop programmes for mitigating the effects of extreme water-related events
Support the diffusion of technology and capacity-building for non-conventional water resources and
conservation technologies
Facilitate the establishment of public-private partnerships

NEPAD Water and Sanitation Sector Policy Objectives:
Ensure sustainable access to safe and adequate clean water supply and sanitation, especially for the
poor
Plan and manage water resources to become a basis for national and regional co-operation and
development
Systematically address and sustain ecosystems, biodiversity and wildlife
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Co-operate on shared rivers among member states
Effectively address the threat of climate change
Ensure enhanced irrigation and rain-fed agriculture to improve agricultural production and food
security
Southern African Vision for Water, Life and the Environment in the 21st Century:
A southern Africa where there is equitable and sustainable planning, use, development and

management of water resources for poverty alleviation, local and national socio-economic development,
regional co-operation and integration, and the environment.
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CHAPTER 2 - SOUTH AFRICA’S WATER SITUATION AND STRATEGIES TO BALANCE
SUPPLY AND DEMAND

2.1 INTRODUCTION

South Africa is located in a predominantly semi-arid part of the world. The climate varies from
desert and semi-desert in the west to sub-humid along the eastern coastal area, with an average
rainfall for the country of about 450 mm per year (mm/a), well below the world average of about
860 mm/a, while evaporation is comparatively high. As a result, South Africa’s water resources
are, in global terms, scarce and extremely limited. The country has no truly large or navigable
rivers, and the combined flow of all the rivers in the country amounts to approximately 49 000
million cubic metres per year (m3/a), less than half of that of the Zambezi River, the closest large
river to South Africa. Groundwater plays a pivotal role in especially rural water supplies.
Because of the predominantly hard rock nature of the South African geology, only about 20 per
cent of groundwater occurs in major aquifer systems that could be utilised on a large scale.

Due to the poor spatial distribution of rainfall, as shown in Fig. 2.1, the natural availability of
water across the country is also highly uneven. This situation is compounded by the strong
seasonality of rainfall, as well as high within-season variability, over virtually the entire country.
Consequently surface runoff is also highly variable. As a result, stream flow in South African
rivers is at relatively low levels for most of the time. The sporadic high flows that do occur limit
the proportion of stream flow that can be relied upon to be available for use. These
circumstances also have implications for water-related disasters such as floods and droughts
(see Part 7 of Chapter 3). To aggravate the situation, most urban and industrial development, as
well as some dense rural settlements, have been established in locations remote from large
watercourses, dictated either by the occurrence of mineral riches or influenced by the political
dispensation of the past. As a result, in several river basins the requirement for water already far
exceeds its natural availability, and widely-spread and often large-scale transfers of water across
catchments have, therefore, already been implemented in past decades.

Four of South Africa’s main rivers are shared with other countries. These are the Limpopo,
Inkomati, Pongola (Maputo) and Orange (Senqu) Rivers, which together drain about 60 per cent
of the country’s land area and contribute about 40 per cent of its total surface runoff (river flow).
Approximately 70 per cent of its gross domestic product (GDP) and a similar percentage of the
population are supported by water supplied from these rivers, making their judicious joint
management of paramount importance to South Africa.

To facilitate the management of water resources, the country has been divided into 19
catchment-based water management areas, which are described in more detail in Part 5 of
Chapter 3.

The imbalances between the occurrence of and requirements for water are profoundly evident
when comparing some basic parameters presented in this chapter for the different water
management areas. Of the 19 water management areas only the Mzimvubu to Keiskamma
management area is currently not linked to another management area through inter-catchment
transfers. The inter-linking of catchments gives effect to one of the main principles of the
National Water Act (the Act), which designates water as a national resource. Eleven of the 19
water management areas share international rivers.

The location and boundaries of the different water management areas, as well as inter-water
management area transfers, are shown in Fig. 2.2. Key statistics for each water management
area, as well as a concise description of strategic action plans in compliance with section 6(1) of
the Act, follow. More detail in this regard can be found in Appendix D, where the relationship
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Figure 2.1: Rainfall and evaporation
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Figure 2.2: Location of water management areas and inter-water management area transfers
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between the National Water Resource Strategy (NWRS) and catchment management strategies
is also described.

Every care had been taken to compile and present the best available data and statistics on the
availability of and requirements for water in each water management area, to disaggregate the
data to subdivisions of each area, and to provide estimates of the water requirements of user
sectors™l. It is however important to note that the information given in the NWRS is intended to
identify areas where there are imbalances in availability and requirements, and to serve as
background for the formulation of more detailed, nationally-consistent strategies to reconcile the
two in each water management area. The data is not sufficiently accurate to consider the water
balance in smaller geographic areas, nor to address the water requirements of individual user
sectors in these areas. Work at a substantially greater level of detail, to be carried out by or on
behalf of the catchment management agencies, will be required as the basis for the formulation
of strategies for each water management area, and to facilitate the actual allocation of resources
among users and user sectors. Similarly, it should be noted that the strategic perspectives given
in this chapter are of a broad national nature, whilst those in Appendix D relate to the
requirements of the 19 water management areas, as well as providing an indication of the
requirements of adjacent or linked catchments. The information given in Appendix D serves as a
basis for further, more detailed work during the development of the catchment management
strategies.

In particular, the water management area availability data does not represent the quantities of
water that may be allocated by the catchment management agencies, referred to in section 23 of
the Act?. These determinations are necessary before general, compulsory licensing of water
use can be undertaken (see Part 2 of Chapter 3). They require, among other things, the Reserve
to be determined for all significant water resources in the water management area, and they will
form part of the development of the catchment management strategies.

A graphical comparison of the natural occurrence of water, the population and the economic
activity per water management area is given in Fig. 2.3, which clearly demonstrates the
exceedingly varied conditions among the water management areas. The Crocodile West and
Marico water management area for example, where the largest proportional contribution to GDP
is produced, is one of the management areas with the smallest mean annual runoff. In contrast,
economic activity in the Mzimvubu to Keiskamma water management area is relatively low,
despite it being the water management area with the highest mean annual runoff in the country.
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Fig. 2.3: Comparison of the mean annual runoff (MAR), population and economic activity (GDP) per
water management area
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2.2 A BROAD PERSPECTIVE ON THE WATER SITUATION

Water resource development and management in South Africa have continuously evolved over
the years to meet the needs of a growing population and a vibrant economy. Considering the
constraints imposed by nature these developments have largely been made possible by
recognising water as a national asset, which permits its transfer from where it is available to
where the greatest overall benefits for the nation can be achieved. South Africa is today
recognised internationally for its progressive water legislation and its sophistication in water
resources management.

Sufficient water resources have been developed to ensure that all current requirements for water
can reasonably be met without impairing the socio-economic development of the country.
Specific cases where problems may be experienced are covered in the remainder of this chapter
and in Appendix D.

An inheritance from the previous water act, which in many instances linked access to water
resources to land ownership, is the current inequity in water use among the country’s population
groups. Situations also occur where people do not have access to a reliable source of potable
water. This is largely due to a lack of infrastructure and funding for its provision and operation,
since sufficient water resources are normally available, especially groundwater resources in rural
areas. Putting both of these situations right is of exceptional priority for the Department of Water
Affairs and Forestry (the Department), and they are being addressed by the Department in close
co-operation with other relevant government departments and institutions (see Chapter 5).

To meet the country’s growing water requirements, water resources are highly developed and
utilised in large parts of the country. As a result of the many control structures (dams and weirs),
the abstraction of water and return flows to rivers, as well as the impacts of land use, the flow
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regime in many rivers has been significantly altered. In some instances this has resulted in a
severe degradation of the quality of water and the integrity of aquatic life in rivers. The
anticipated further industrialisation of the economy and urbanisation of the population will result
in further deterioration of the country’s rivers unless appropriate and timely corrective measures
are taken. There are indications that, during the last three decades, the use of groundwater for
intensive irrigation schemes has substantially increased in some areas (see Note 3 to Table 2.2
below). This, and to a lesser extent dewatering of mines, has lead to localised depletion of
groundwater resources and in some cases deterioration of water quality. Much of the focus of
the National Water Resource Strategy (NWRS) is therefore on the sustainable use of the
country’s water resources. A principal objective of the NWRS is to ensure an adequate supply of
water to underpin the prosperity of the country and the wellbeing of its population. This has to be
achieved within a framework that protects the water resources, as described in Part 1 of Chapter
3.

Water of naturally poor quality, which limits its utilisation, also occurs in some areas. This applies
to both surface and groundwater. Where feasible, special management techniques may be
applied to improve water quality to appropriate standards for particular uses.

Because attention in the past was mainly focused on the development of new resources as
demand increased, partly since large unused potential was still available, efficiency in water use
has not developed to the same level of sophistication as resource management. With the
present high level of water resource utilisation in the country, water use efficiency must be
substantially improved. The Department is developing an extensive programme for water
conservation and water demand management, which forms an important element of the NWRS.
In addition, measures are to be introduced to ensure the most beneficial utilisation of water in
the country, both from a social and an economic perspective. These measures will include the
re-allocation of some water from low benefit uses to higher benefit uses over time.

Provided that the water resources of South Africa are judiciously managed and wisely allocated
and utilised, sufficient water of appropriate quality will be available to sustain a strong economy,
high social standards and healthy aquatic ecosystems for many generations. The aim of the
NWRS is to encourage and promote actions that ensure the long term sustainable and beneficial
utilisation of the country’s water resources.

2.3 WATER RESOURCES

South Africa depends mainly on surface water resources for most of its urban, industrial and
irrigation requirements. In general, surface water resources are highly developed over most of
the country. About 320 major dams, each with a full supply capacity exceeding | million cubic
metres, have a total capacity of more than 32 400 million cubic metres (see Table 2.1),
equivalent to 66 per cent of the total mean annual runoff. Groundwater, while also extensively
utilised, particularly in the rural and more arid areas, is limited due to the geology of the country,
much of which is hard rock. Large porous aquifers occur only in a few areas.

In the northern parts of the country (water management areas 1 to 5 and 8 to 10) both the
surface and groundwater resources are nearly fully developed and utilised. Over-exploitation
occurs in some localised areas. The reverse applies to the well-watered south-eastern region of
the country (water management areas 11, 12 and 13) where there are still significant
undeveloped and little-used resources.

The total mean annual runoff of South Africa under natural (undeveloped) conditions is
estimated at a little over 49 000 million m3/a, which includes about 4 800 million m3/a and 700
million m3/a of water originating from Lesotho and Swaziland respectively, which naturally drains
into South Africa. The flows from neighbouring countries into rivers bordering on South Africa
have been excluded, and the mean annual runoff thus represents the long-term average total
renewable fresh water resources occurring in the country. A portion of this runoff needs to
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remain in the rivers to satisfy the requirements for the ecological component of the Reservel®
(see Part 1 of Chapter 3), while only part of the remainder can practically and economically be
harnessed as usable yield (see Box 2.1 for an explanation of “yield”).

Box 2.1: Yield, reliability, available water and assurance of supply

The yield from a water resource system is the volume of water that can be abstracted at a certain rate over a
specified period of time (expressed in million m3/a for the purposes of the NWRS). For domestic, industrial and
mining use water is required at a relatively constant rate throughout the year, whereas strong seasonality of use
occurs with respect to irrigation. Because of the typically large fluctuations in stream flow in South Africa, as
illustrated over a 12-month period in the diagram below, the highest yield that can be abstracted at a constant
rate from an unregulated river is equal to the lowest flow in the river. By regulating stream flow by means of
dams, water can be stored during periods of high flow for release during periods of low flow, as shown by the
dotted lines on the diagram. This increases the rate at which water can be abstracted on a constant basis and,
consequently, the yield. The greater the storage, the greater the yield that can be abstracted, within certain limits.

Diagrammatic presentation of stream flow and storage
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Because rainfall, runoff and thus stream flow vary from year to year, low flows (and floods) are not always of the
same duration and severity. The amount of water that can be abstracted without failure (the yield) therefore also
varies from year to year. The amount of water that can be abstracted for 98 out of 100 years on average is
referred to as the yield at a 98 per cent assurance of supply. Implicit in this is the acceptance that some degree
of failure with respect to supplying the full yield will, on average, occur two years out of every 100 years. For a
specific river and water resource infrastructure, the higher the assurance of supply required (or the smaller the
risk of failure that can be tolerated), the smaller the yield that can be abstracted, and vice versa. For the
purposes of the NWRS all quantities have been adjusted to a 98 per cent assurance, where applicable, to
facilitate comparison and processing. This is necessary because yields or water requirements are not directly
comparable when at different assurances of supply, but first need to be normalised to a common standard.

Available water refers to all water that could be available for practical application to desired uses. The total yield
locally available includes the yield from both local surface water and groundwater resources, as well as
contributions to the yield by usable return flows from the non-consumptive component of upstream water use in
the area under consideration. Total water available includes the total local yield plus water transferred from
elsewhere.

Also refer to the Introduction to Appendix D
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A summary of the mean annual runoff and the estimated average annual requirements for the
ecological component of the Reserve per water management area is given in Table 2.1, together
with an estimate of the total storage capacity in large dams - full supply capacity exceeding
1 million cubic metres - in each area. In estimating the water available for abstraction it was
assumed that maintaining the ecological flow requirements in drought conditions would be
aPproximater equivalent to the impact of the ecological component of the Reserve on the yield
U All quantities relate to a particular water management area only, that is, quantities reflect
water that originates in that particular area. Where more than one water management area is
located along the same river, such as along the Vaal and Orange Rivers, the quantities from
upstream water management areas have to be added to those of the water management area
under consideration to reflect the actual, cumulative situation for the management area under
consideration.

Great efforts have been made since the 1920s to assess the potential of the country’s water
resources. Various techniques were applied and different sources of information were used, the
results of which are documented in a wide range of departmental reports. The numerical data
given with respect to yield and available water can therefore be accepted as being of relatively
high reliability. However, the figures are subject to review in future as some of the influencing
factors change and as new extreme climatic events are observed over time. There is also
evidence that the underlying patterns of the water cycle may be changing as a result of climate
change, which may cause additional variation. In this manner, the database gradually expands
to provide a more reliable assessment of resources. It is for this reason that the statistics on
mean annual runoff given in Table 2.1 are slightly at variance with information published
previously (also refer to section 2.4.1 below).

Quantification of the water requirements for the ecological component of the Reserve, while also
soundly founded, is based on the currently still incomplete understanding of the functioning of
ecosystems and their habitat requirements. These figures are therefore subject to improvement
as better insights are gained through monitoring, studies and improved assessment
methodologies. As reflected in Table 2.1, current provisional assessments indicate that, as a
national average, about 20 per cent of the total river flow is required as ecological Reserve,
which needs to remain in the rivers to maintain a healthy biophysical environment. This
proportion, however, varies greatly across the country, from about 12 per cent in the drier parts
to around 30 per cent in the wetter areas. Owing to a lack of better factual data it has
provisionally been assumed that provision of the ecological water requirements in the lowest
reach of a river will be sufficient to meet estuarine freshwater requirements as well.

The component of the Reserve required for basic human needs has to be abstracted from the
water resource, and is therefore catered for under water requirements in Section 2.4.

In addition to appropriate quantities of water being made available for use, it is also essential for
water to be of a suitable quality for a particular use, either for human and economic purposes or
for the maintenance of ecosystems. Pollution of surface water occurs when too much of an
undesirable or harmful substance is discharged into a resource, so that the natural assimilative
capacity of the resource is exceeded and the water is rendered unfit for subsequent uses. The
deterioration of the quality of surface water resources is one of the major threats to South
Africa’s capability to provide sufficient water of appropriate quality to meet its needs and to
ensure environmental sustainability. Pollution of groundwater occurs where harmful substances,
in excess of the natural assimilative capacity of the soils overlying the aquifer system, infiltrate
into the ground and come into direct contact with underground water. Such pollution is of
particular concern because it is difficult, costly and time consuming to rehabilitate (also refer to
Box 2.2 on Water Quality). Water quality management therefore forms an integral part of the
strategy for water resource management, as discussed in more detail in Part 2 of Chapter 3.
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Table 2.1: Natural mean annual runoff and the ecological Reserve (million m3/a) and storage in
major dams (million m3)
Natural Mean Ecological Storage in
Water Management Area Annual Reserve major dams
Runoff (1) (1,2 3)
1 Limpopo 986 156 319
2 Luvuvhu/Letaba 1185 224 531
3 Crocodile West and Marico 855 164 854
4  Olifants 2 040 460 1078
5  Inkomati (4) 3539 1008 768
6  Usutu to Mhlatuze (5) 4780 1192 3692
7 Thukela 3799 859 1125
8  Upper Vaal 2423 299 5725
9  Middle Vaal 888 109 467
10 Lower Vaal 181 49 1375
11 Mvoti to Umzimkulu 4798 1160 827
12 Mzimvubu to Keiskamma 7 241 1122 1115
13 Upper Orange (6) 6981 1349 11711
14  Lower Orange (7) 502 69 298
15 Fish to Tsitsikamma 2154 243 739
16  Gouritz 1679 325 301
17  Olifants/Doring 1108 156 132
18 Breede 2472 384 1060
19 Berg 1429 217 295
Total for South Africa 49 040 9545 32412

1) Quantities refer to the water management area under consideration only, thus water originating in that water
management area.

2) Total volume, based on preliminary estimates. The impact on yield will be smaller than this number.

3) Includes dams constructed to end-2003 with capacity exceeding 1 million cubic metres, but excludes dams
constructed solely for flood control (Qedusizi in WMA 7 and Beervlei in WMA 15). Accounts for accumulated
sediment according to most recent surveys and includes dead storage

4) Includes the Komati catchment in Swaziland (mean annual runoff = 517 million m3/a).

5) Includes the Pongola catchment in Swaziland (mean annual runoff = 213 million m3/a).

6) Storage includes Katse and Mohale dams in Lesotho.

7) Includes contributions from the Senqu and Caledon Rivers in Lesotho (mean annual runoff = 4 765 million m3/a).
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Major sources of pollution of surface waters are agricultural drainage and wash-off (irrigation
return flows, fertilisers, pesticides and runoff from feedlots), urban wash-off and effluent return
flows (bacteriological contamination, salts and nutrients), industries (chemical substances),
mining (acids and salts) and areas with insufficient sanitation services (microbial contamination).
Pollution of groundwater results from mining activities, leachate from landfills, human
settlements and intrusion of sea water.

The relevant contributions of different components (surface water, groundwater and return flows)
to the available yield in each of the water management areas are indicated in Table 2.2. It
should be noted that substantial volumes of water are returned to streams after use, and are
then available for re-use, provided that the quality of the return flows satisfy the relevant user
requirements. In fact, the total usable return flows are close to double the current yield from
groundwater. The negative yields from surface water in the Middle Vaal, Lower Vaal and Lower
Orange water management areas reflect the fact that river losses due to evaporation and
seepage are greater than the additional yield contributed by local runoff in these areas.

According to estimates of undeveloped resource potential, the yield from surface water can be
increased by about 5 400 million m3/a by further resource development. This estimate excludes
possible developments which are unlikely to be economically viable or of otherwise doubtful
feasibility. In addition, substantial quantities of water could become available by increasing the
re-use of return flows. There is specific potential for this at some coastal cities, where
wastewater is at present discharged to the sea. The potential also exists for further groundwater
development, although generally on a smaller scale than the other options. In many instances
groundwater exploitation could also have an impact on surface water availability. More detailed
information on the groundwater situation in South Africa, as well of groundwater/surface water
interdependencies, is given Box 2.3.

Desalination of seawater offers particular opportunities for coastal users. Although generally still
more expensive than developing (and transferring) surface resources, the technology is tending
to become more competitive as a result of advances in the field, particularly through the
introduction of more cost-efficient membrane technologies. Desalination is practised on a large
scale in many Middle Eastern countries and specific local situations exist in South Africa where
small-scale desalination has proved to be more cost-effective than transporting fresh water over
long distances.

Consideration has in the past been given to other options and less-conventional sources to
augment water supplies in South Africa. These include the importation of water from, for
example, the Zambezi River, rainfall augmentation by cloud seeding, the shipping of fresh water
from the mouths of large rivers and towing icebergs to South Africa. Although most of these
ideas are technically feasible, there are various degrees of environmental, political and legal
considerations attached to each one. Based on current scientific understanding and cost
structures, it is not anticipated that any of these options will be competitive at a significant scale
compared to the options discussed under section 2.5, particularly within the time frame of the
first edition of the NWRS.
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Table 2.2:

Available yield in year 2000 (million m3/a) (1)

Water management

Natural Resource

Usable return flow

Total local yield

Mining and
area
Surface water (2) Ground Irrigation Urban bulk
water (3) . .
industrial

1 Limpopo 160 98 8 15 0 281
2 Luvuvhu/Letaba 244 43 19 4 0 310
3 Crocodile West

and Marico 203 146 44 282 41 716
4 Olifants 410 99 44 42 14 609
5 Inkomati 816 9 53 8 11 897
6 Usutu to Mhlatuze 1019 39 42 9 1 1110
7 Thukela 666 15 23 24 9 737
8 Upper Vaal 598 32 11 343 146 1130
9 Middle Vaal (67) 54 16 29 18 50
10 Lower Vaal (3) (54) 126 52 0 2 126

Mvoti to
11 . 433 6 21 57 6 523

Umzimkulu
12 Mzimvubu to 777 21 17 39 0 854

Keiskamma
13 Upper Orange 4311 65 34 37 0 4447
14 Lower Orange (4) (1 083) 24 96 1 0 (962)
15 Fish to

Tsitsikamma 260 36 103 19 0 418
16 Gouritz 191 64 8 6 6 275
17 Olifants/Doring 266 45 22 2 0 335
18 Breede 687 109 54 16 0 866
19 Berg 403 57 11 37 0 505

Total for country 10 240 1088 675 970 254 13 227

1)
2)

3)

4)

Transfers into and out of water management areas are not included above, but are covered in Table 2.4

Yield from run-of-river and existing storage, after allowance for the impacts on yield of the ecological component of
the Reserve, river losses, alien vegetation, rain-fed sugar cane and urban runoff.
Estimated use from existing boreholes ad springs. As a result of development of groundwater for irrigation since
the compilation of the database for the NWRS, total groundwater use may exceed this estimate. The increase is
mainly due to growth in irrigation water requirements, and therefore does not significantly impact on the overall
water balances given in the NWRS.
Negative figures under surface water caused by river losses being larger than the incremental runoff from within
the water management area.
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Box 2.2: Water quality

Water quality refers to the physical, chemical and biological characteristics of water. It describes how suitable the water
is for its intended purpose in nature or for use by different water users. Different ecosystems and different user groups
can have widely variable water quality requirements. The quality of water to maintain trout streams is not the same as
that needed for irrigation, which is also not the same as that needed for drinking water or other purposes.

The factors influencing water quality can either be natural or result from human activity. The main natural factor that
influences the quality of water is the geology of the formations over which water flows or through which it percolates,
which gives rise to sediment load and mineralisation of the water. Vegetation, the slope of the land and flow rate may
also influence water quality. The impacts of human activity on water quality are more varied and complex. Diffuse
pollution results from various land use activities; most significantly agricultural practices and human settlements as well
as the precipitation of pollutants from the air. Point sources of pollution typically are where urban, industrial and mining
effluent is discharged to streams other and receiving waters. Water resource management interventions such as
diversion, storage and inter-catchment transfer of water also impact on water quality.

Physical characteristics (mainly temperature, sediment load and turbidity) impact on aquatic life, recreational uses and
the treatment of water for other uses. The main impacts of chemicals in the water relate to salinisation (dissolved salts)
which may render water unfit or very costly to treat for application to many uses such as irrigation and household use.
Eutrophication, which is the enrichment of water with plant nutrients, gives rise to excessive growth of macrophytes
and microscopic plants such as algae and cyanobacteria in rivers and reservoirs. Cyanobacteria (often referred to as
blue-green algae) is toxic, and may cause the water to be unfit for recreational, irrigation and domestic use.

Pollution by metals and manufactured organic components such as herbicides and pesticides is also becoming an
increasing problem in South Africa due to industrialisation, and can have serious impacts on human and animal health.
Microbial contamination, arising mainly from untreated sewage entering water resources due to poorly maintained or a
lack of sanitation services, poses a widespread problem in South Africa, carrying pathogens that may cause water
borne diseases such as diarrhoea and cholera.

The main activities that can contribute to the determination of water quality are mining (acidity and increased metals
content); urban development (salinity, nutrients, microbiological); industries (chemicals, toxins), and agriculture
(sediment, nutrients, agro-chemicals, salinity through irrigation return flows). The pollution of surface waters is
generally more common and noticeable than with regard to groundwater. In contrast pollution of groundwater is often
not readily detectable and may be very difficult, costly and time-consuming to remedy. More detail on water quality
management is given in section 3.2.4.

A general perspective on the water management areas in which physico-chemical water quality characteristics may be
outside the ideal ranges is given in the table below.

Water management area Domestic use Irrigation use Recreational
F | TOS | Ca | Mg | SO« | Cl | Na | K |SAR| EC | pH | CI Use
1 Limpopo
2 Luvuvhu / Letaba (+)
3 Crocodile West & Marico (+) X
4 Olifants X L | (#) X
5 Inkomati
6 Usutu to Mhlatuze X L | (¥ L
7 Thukela X
8 Upper Vaal X X
9 Middle Vaal X
10 Lower Vaal X
11 Mvoti to Umzimkulu X
12 | Mzimvubu to Keiskamma (+) X
13 | Upper Orange X X (+)
14 | Lower Orange X X L M| (#H | M X
15 Fish to Tsitsikamma X X X X X L | tmH ((+)) LMH X
16 | Gouritz X X X X X X | X|ILM| H () H
17 Olifants / Doring
18 | Breede X L L X
19 Berg
Key

Domestic use: X indicates that the water quality indicator is outside the ideal range for domestic use at some locations in the water
management area.

F = Fluoride; TDS = Total dissolved salts; Ca = Calcium; Mg = Magnesium; SO, - Sulphate; Cl = Chloride; Na = Sodium; K =
Potassium.

Irrigation use: A symbol indicates that the water quality indicator is outside the target water quality range for irrigation use at some
locations in the water management area, where L, M and H means Low, Medium or High risk, (+) = alkaline and (-) = acidic.

SAR = Sodium Adsorption Ratio; EC = Electrical Conductivity; pH = a measure of acidity/alkalinity; Cl = Chloride; b = Boron.
Recreational Use: X indicates that the water quality indicator is occasionally outside the acceptable levels for recreational use at
some locations because toxic cyanobacteria have been found.
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Box 2.3: Groundwater

Groundwater and surface water are different occurrences of the same resource. The interactions between the two,
the effects on one of using the other, and the role of groundwater in supporting ecosystem functioning are
imperfectly understood. However, some general information on the nature and role of groundwater should help to
clarify this situation.

Excluding water locked in the polar ice caps, groundwater constitutes about 97% of all fresh water on Earth. The
remainder occurs in lakes, rivers and swamps. Although groundwater is not abundant in South Africa because of
the predominantly hard rock geology, it is relatively easily accessible throughout the country and is a vital source of
supply to many users. Groundwater is extensively used for rural domestic purposes, stock watering, water supply to
villages and smaller towns as well as irrigation in localised areas. In general it can be found within reasonable
distance from where it is required throughout most of South Africa, and therefore constitutes a primary source of
water over much of the country.

Groundwater replenishment - recharge - is primarily from rainfall, but also occurs through seepage from other water
bodies. Depending on the magnitude of the recharge event, groundwater levels respond in a typical rising trend
followed by a steady, long-term decline as a result of discharge from the system (see diagram below).
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Diagrammatic representation of aquifer saturation level (water table) response to recharge and discharge

Natural discharge in the form of river baseflow, seepage and evapo-transpiration from plants could be linked to
groundwater’s ecological support. The balancing role of regional groundwater storage is of great importance for
both natural and managed water resource systems, whilst there also is a growing recognition of the ecological
importance of groundwater, particularly where it links to groundwater-dependent ecosystems. Additional lowering of
the groundwater table by means of abstraction (through pumping) beyond its ecological threshold level will impact
on the ecological services of the system, which includes estuaries, wetlands and springs.

The Annual Harvest Potential, derived from an evaluation of the mean annual recharge of groundwater (adjusted
for drought period rainfall), gives an indication of the maximum volume of groundwater that may be abstracted
without depleting the aquifers, although some natural discharge functions may be impacted. The Harvest Potential
for the whole of South Africa was estimated at 19 000 million cubic metres per year (Mm®/a). Of this, approximately
6000 Mm®/a, stored as general recharge, could be abstracted without impacting on surface water resources.
Although a substantial quantity of groundwater therefore appears to be available for use it occurs mainly as a
diffuse source in many separate aquifers. Only that part which occurs in suitable quantities at locations where
demands exist, and where its use will be economically feasible or socially justifiable will eventually be abstracted.

Estimates of present groundwater use in each water management area are given in Table 2.2. No separate
allowance was made in Tables 2.5 and 2.6 for the potential future development of groundwater. Instead, the
potential given for development is a conservative estimate of the combined potential for both surface and
groundwater, primarily based on the more readily quantifiable surface resource potential.

Consideration also needs to be given to the quality of groundwater and to what extent it conforms to user
requirements. Groundwater may be too mineralised for direct use without treatment, particularly in the drier parts of
the country. However, the use of groundwater conjunctively with surface waters also offers significant potential
benefits as it facilitates the optimal blending of the most wanted characteristics from both components.

Optimal management and utilisation of groundwater resources will require improved capacity to assess
groundwater potential and monitor trends, and a better understanding of aquifer functioning, the interactions
between surface and groundwater and the impacts of groundwater use on ecological functioning. Proposals to
expand and refine the groundwater monitoring and assessment system are outlined in Part 6 of Chapter 3.
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24 WATER REQUIREMENTS

For the judicious management of water resources an appropriate knowledge and understanding
of the requirements for water is as essential as knowledge of the resource itself. A factor that
compounds the already complex water resource situation in South Africa is the large variation in
water requirements across the country, which is similar to the variation that exists with regard to
the availability of water resources. In addition to differences in the requirements of the various
water use sectors relating to quantity, quality, temporal distribution and assurance of supply,
divergent social and economic values associated with water and abilities to pay have to be taken
into account. In addition, a variety of external factors can impact on growth rates. Importantly,
certain priorities with regard to the provision of water also need to be recognised, relating to the
primary roles of water in sustaining life, and in supporting social and economic development.

For the purposes of the NWRS information and statistics are provided here with respect to the
main user sectors. The ecological component of the Reserve is not included as a use since it is
allowed for as a part of the resource that may not be abstracted (refer to section 2.3). Water to
meet international obligations is covered in section 2.7.2. It is not included as a user sector as it
does not constitute an internal use of water in South Africa, but is accounted for in the
reconciliation tables (Tables 2.4, 2.5 and 2.6). The water use sectors that are covered are the
following -

- Rural requirements, which mainly represent domestic use and stock watering requirements in
rural areas.

- Urban requirements, which include all water used in urban areas for domestic, industrial,
commercial, parks and other communal purposes.

- Mining and bulk users, representing large mining and industrial users abstracting directly from
the resource or bulk supply systems, not from municipal systems.

- Power generation (also refer to water use of strategic importance under section 2.7.3).
- lIrrigation for agricultural production.
- Afforestation, as a formally declared stream flow reduction activity (see Part 2 of Chapter 3).

- Transfers of water out of a particular area, which constitutes a requirement for water from that
area. (These are not shown as a requirement in Table 2.3, but are included in the
reconciliation tables).

The provision of water for basic human needs (the human component of the Reserve) is
included under rural and urban requirements and