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Introduction - a scarce and limiting resource

South Africa lies in a semi-arid region of the world and its water is an essential and scarce resource which is poorly distributed in terms of growing socio-economic requirements.  As the population grows and the economy develops, the water which is available has to be shared between a wider range of users while their impact on its quality increases.

The options for water management are limited by the topography of the country and by weather patterns which are beyond human control.  Droughts and floods are common and may strike anywhere unexpectedly. Rainfall, and to a greater extent runoff, is spread very unevenly across the country, not only geographically but also from season to season.  On average over the longer term, most of the runoff is generated in the eastern part of the country.  The greater part of the interior and the western portion of the country is arid or semi-arid.  Sixty-five per cent of the country receives less than 500 mm of rain annually, which is commonly for successful dry land farming.  Twenty-one per cent of the country receives less than 200 mm.  In this context, South Africa is vulnerable to the impact of potential climate change.

In the absence of natural lakes, the major part of South Africa’s water supply is abstracted from rivers. On average only about 9% of the rainfall reaches the rivers, a small proportion compared to many other parts of the world. The total annual runoff from all rivers averages about 50 150 million cubic metres. Because of flow variability and high evaporation, only about 33 000 million cubic metres each year can be exploited economically using present methods. South Africa’s major dams - there are more than 500 - have a combined storage capacity of more than half of the mean annual runoff. Virtually all the runoff from the interior plateau is commanded by large dams, and the undeveloped water resources lie mainly along the east coast. Remaining sites for large storage dams are less than ideal.

In addition to surface water resources, about 5 400 million cubic metres per year may be obtainable on a sustainable basis from groundwater, which is distributed in a multitude of relatively small aquifer systems, often with low yields and of poor quality.

Water use in South Africa

Recent estimates indicate that total water use in 1996 amounted to around 20 000 million cubic metres per year – about 38 % of total available water, but more than half of the economically exploitable water. In 2030 total water use could amount to 55% and 80% respectively of total available water and economically exploitable water. Although reliable figures are not available, the best estimates available suggest that the proportion of water used for domestic, commercial and industrial purposes is approaching that used by agriculture.

South Africa’s general water situation compares relatively unfavourably with other countries in the world. Indicators compiled from an international study [1] categorise water availability for all purposes in terms of total annual renewable surface water per head of total population.

The categories are as follows:


Benchmark:  m3/person/year

> 1 700      

Will suffer only occasional or local water problems

1 000 - 1 700

Periodic or regular water stress


500 - 1 000

Chronic water scarcity: lack of water begins to hamper 

economic development, and human health and welfare


< 500


Absolute scarcity

Assuming a total renewable surface water resource of 51 150 million cubic metres per annum, combined with the current and projected population figures, South Africa’s present (1996) and predicted (2025) situation, at present population growth, are as follows:

Year

m3/person/year

1995               1 200

2025                730

Thus, while South Africa currently falls into the category of “periodic or regular water stress”, it will face “chronic water scarcity” by 2025 if current population growth trends continue and would move towards “absolute scarcity” in the foreseeable future.  Already, South Africa is actually worse off in terms of this indicator than some countries, such as Namibia and Iraq, which are traditionally regarded as arid lands. 

These figures are national averages, and take no account either of the uneven spatial distribution of rainfall and runoff, nor of the variations in total runoff experienced from season to season. Water resources in many areas in South Africa are already under pressure, and are set to become so in all areas in the future. On the other hand, population growth is falling rapidly, apparently in response to urbanisation and rising standards of living. In addition to its impact on population growth, economic growth, could increase the ability to cope with resource constraints but it could also place further pressure on the resource.

The figures serve to highlight the absolute necessity of understanding and taking into account the interrelationships among population trends, water resource availability, and the human, technological and economic capacity to further develop existing and additional sources of supply.

Water Resource Management Responses
The traditional response to resource pressure is to take measures to increase supply. Thus total storage capacity in major reservoirs was increased from only 4 400 million cubic metres in 1956 to the present 29 500 million cubic metres.

South Africa is however reaching the limits of what can be achieved to make water available to everyone by traditional methods. The water needs of the nation will not be met sustainably unless managerial and technological innovation are brought to bear on all facets of water management. Further augmentation of water supplies is already being achieved or at least investigated from sources such as effluent re-use and rainfall stimulation by cloud seeding.

Other less conventional sources could include importation of water from better-watered neighbours to the north, desalination of sea water and even harvesting icebergs from Antarctica. Water from such sources could very well be more expensive than from existing sources, and some are technically untried. The current low growth of the economy puts many of the options out of financial reach although it also reduces need for them by slowing the growth of demand. It is however recognised that the application of most of the “novel” options lies some way in the future, and in the meantime energies must be devoted to making the best use of the currently available resources. It is in this context that inter basin transfers must be reviewed.

Inter-basin transfers of water

Most of the major centres of economic and social development of South Africa are located in areas where water is not naturally found in abundance. Accordingly, an extensive system of inter-basin water transfer schemes has been developed, by which water may be conveyed from areas of relative abundance to areas of need where water is relatively scarce. (Table 1 provides some details of source / recipient rivers, current rates of transfer, and the purpose to which the transferred water is put.)
The existing schemes have a combined transfer capacity equal to a little less than 8% of the total available surface water in South Africa.  Economic activity in all nine provinces is already supported to some extent by water imported from elsewhere. The central Gauteng province, upon which South Africa’s economy is centered, is the most dependent. With few exceptions, IBTs have international connotations, inasmuch as they either take water out of an international river, or add water to one.

It is not the purpose of this paper to review the detailed technical approaches to such IBTs. It is however important to note that, beyond the mere ability to augment average supplies to water short regions, they provide diversity of supply which increases the reliability and resilience of supply systems. In an environment of substantial variation, the contribution to risk reduction of such diversity may be as important as the quantum of water transferred.

The need for a new approach to water resource management in South Africa

The policy and legal framework within which such developments have occurred has become increasingly problematic.  The Water Act of 1956 was written at a time when South Africa’s population was around 14.3 million, and agriculture was still the predominant water-using economic activity. It already reflected the need to move towards a more active water management approach and coincided with the transformation of the Irrigation Department to the Department of Water Affairs in mid-1956, on promulgation of the Water Act of that year.

The dominance of irrigation continued to be reflected in the perpetual water rights tied to land ownership under the riparian principle. The administrative devices required to administer the riparian rights system – private and public water, normal and surplus flows – ensured that water was managed as if it occurred and existed in separate compartments. There was scant recognition for the interconnectedness of the elements of the hydrological cycle. Groundwater, regarded as private water for the exclusive use of the landowner beneath whose land it occurred, received limited management attention.

Tariffs for irrigation water were heavily subsidised, with little or no incentive for conservation or efficient use. (There was however a general requirement to return water, purified after use, to the stream of origin).  Water quality issues had begun to receive attention after the report of a 1970 Commission of Enquiry on Water Matters which recommended that greater attention be devoted to pollution control. Discharge standards were based on General Effluent Standards until 1991 but there was no clear framework for applying receiving water quality objectives which were adopted as policy.  The concept of mitigation of environmental impacts of water resource development projects began to receive attention towards the end of the 1980s, and methods for assessing the instream flow requirements of rivers began to be developed at the beginning of the 1990s. Again, there was however no legal basis to ensure that such flow requirements were respected.

Finally, the political and administrative fragmentation of South Africa resulted in the existence of 11 different water laws, with all the attendant difficulties in achieving any degree of integrated and coherent management or development of water resources.

The National Water Policy and National Water Act of 1998

The need for a review of the 1956 Act was raised by the 1970 Commission report and in the decade which followed, and sporadic attempts were made, both from within the Department and externally, to mount such an initiative in the years leading up to 1994. The need to move from a supply-sided, resource development approach to a more holistic, sustainability-based and integrated system of water management was highlighted by increasing understanding of the limitations of the resource. Pressure for reform was further prompted by mounting imbalances between demand and available supply, and the attendant resource degradation, in many parts of the country. Political will and support was however always lacking, in part as a consequence of the strength of the agricultural lobby in the previous dispensation.

The election of a democratic national government in 1994 transformed the political environment. The new Constitution demanded a change in approaches to the management of natural resources and a thorough-going review of the public service was initiated.  New political leadership in the water arena provided a focus for reforming energies in the department. The changes which have subsequently emerged went beyond the modest ambitions of the internal reformers.  The National Water Policy for South Africa, and the National Water Act which derives from it, have as their fundamental objectives the achievement of 


- sustainable use of water; 


- equity of access to water and to benefits from its use; and


- mutual cooperation with neighbouring states to optimise benefits for all. 

This has been translated into a core objective for water managers, namely,

“to manage the quantity, quality and reliability of the nation's water resources to achieve optimum, long-term, environmentally sustainable social and economic benefit for society from their use.”

In order to achieve these objectives, the National Water Policy and Act introduced a range of measures including: 


- formal recognition of the unity of the hydrologic cycle;


- provision for resource protection and sustainability;


- confirmation of water as a national resource under national management;


- special status to meet rights of and obligations to neighbouring states;


- decentralisation of water management within a national framework;

- de-linking of land and water rights;


- limitation of rights in perpetuity;

- water allocation specifically to achieve socially and economically optimal water use;

- a formal requirement for water conservation and demand management; and

- economic pricing of water.

Inter-basin Transfers in the context of the National Water Policy
In line with best international practice, the policy and legislation provide for all new infrastructural development to be subject to environmental impact assessment in terms of the principles of Integrated Environmental Management. New development will also be expected to be consistent with regional catchment management strategies which must provide for water conservation and demand management measures.

In respect of Inter Basin Transfers, the National Water Policy goes further and specifies that:

“Inter-basin transfers will have to meet special planning requirements and implementation procedures, which must involve agencies from both donor and recipient catchments. Catchments to which water will be transferred will have to show that the water currently available in that catchment is being optimally used and that reasonable measures to conserve water are in force.”

These approaches have been well demonstrated during the decision making process for Phase 1B of the Lesotho Highlands Project whose construction began in 1998. The project is often viewed principally as a model international project. This neglects the fact that South Africa would be able to abstract the water to be transferred entirely within its own territory.  The true benefit of the LHWP is the short and long term cost saving inherent in diverting Orange River water at high altitude and transferring it, by gravity along the shortest route, to the consumers. 

The LHWP is also not a classic example of an inter-basin transfer since it transfers water from the Orange river into the Vaal, itself a major tributary of the Orange which discharges into the Atlantic Ocean (although a significant proportion is later discharged, after domestic use, as treated wastewater into tributaries of the Olifants, which flows into the Indian Ocean).

In the Lesotho case, the decision to proceed with the construction of Phase 1B was taken after consideration, in terms of the Treaty between Lesotho and South Africa,  of the following key issues:


- cost saving by high level transfer


- cost of ameliorating the impact on citizens directly affected by the project


- impact of demand management measures in consumer region.

In addressing these issues, a key question has been to ensure that practical mechanisms can be put in place to implement decisions on compensation and relocation of affected communities. Once this had been addressed, it was possible to determine whether it was appropriate to promote the next Phase of the project. This involved balancing benefits such as cost savings achieved through continuity of construction against timing considerations derived from projections of water demand in the recipient region where conservation measures were slowing demand. 

Aside from the balance of issues in respect of the decision to proceed on the Phase 1B project, it is important to highlight the need for an appropriate framework of cooperation wherever an IBT is planned for a water course shared with another state.  In the case of the LHWP, South Africa is bound by an bilateral Treaty.  In line with international practice, South Africa has also ratified the SADC Protocol on Shared Water Courses which provides for the establishment of joint management institutions for shared rivers and is committed to support the development of a system of international law to guide the management of shared river systems on an equitable basis.

Impact of new policy approaches on IBTs
The decision to proceed with Phase 1B of the LHWP was taken before the new policy was formalised although it was directly guided by the policy considerations.  It is thus of equal interest to review progress on three IBT projects which are currently in advanced stages of planning: 

Thukela-Mhlatuze in northern KwaZulu-Natal:
This transfer scheme is intended to ensure that water supplies to the industrial growth point at Richards Bay are adequate and that water supply does not become a constraint to industrial development.  A major tunnel project had been proposed for this purpose.  In terms of new policy, the funding of such a project had to be based on user charges.  Since the growth parameters and water demands could not be accurately predicted, it proved to be impossible to find funding for a single major transfer scheme.  Instead, a series of smaller augmentation and transfer schemes are being planned, including schemes to share infrastructure with other users along the route.  Imposition of the simple “user pays” policy has thus had the impact of delaying capital expenditure without, to date, any impact on water users.

Mooi-Mgeni in the KwaZulu-Natal midlands:
This scheme is designed to augment the water supply to the Durban - Pietermaritzburg conurbation. This is both the fastest growing urban area in the country and, as the country's principal port, the focus of industrial development aimed at integrating South Africa into the global economy.  Despite the growth pressures, new water services approach adopted by the local government have see demand for bulk water reduced by 3% while the number of new consumers supplied has increased by 5%. The measures adopted have included both aggressive reduction of unaccounted for water as well as restructured tariffs to discourage excessive use. The result has again been to enable the planned start of the project to be delayed for perhaps six years.  This particularly important since it allows available funds for infrastructure investment to be focused on priority areas for service expansion.

Berg River-Cape Metropolitan Area in the Western Cape:
This scheme is intended to transfer water from the north flowing Berg River to the South flowing Riviersonderend system to augment supplies to the Cape Town metropolitan region. As with Durban, the Cape Town region is enjoying relatively rapid growth in both tourism as well as intensive agriculture and this has been accompanied by rapid population growth.  The regional water supply is derived from a complex system of impoundments and the Skuifraam dam and associated transfer works has been identified as the most cost effective scheme to provide for Cape Town's next augmentation.

The Western Cape environment has many special characteristics, including a unique biological kingdom and areas of outstanding natural beauty. In addition, agriculture in the region is booming as a result of  the opening up of international markets post-1994.  In these circumstances, any water resource development will be highly contested and this has been the case with Skuifraam.

A lengthy process of consultation has been undertaken during which many concerns were raised in relation to the efficiency of water use in the urban areas. As a result, no decision to proceed with the construction of the scheme had been made by 17 April 1999. The municipal authorities had instead been requested to undertake certain measures to manage demand and ensure efficient water use in their system.  Subject to successful introduction of these measures and confirmation of the demand projections, it is likely that the project will proceed in the near future.

National water resource strategy

While the intention of policy and law is to devolve the responsibility for water resource management to new regional water management institutions, national government will continue to have oversight over projects involving IBTs. Details of such schemes, in particular the reservation of water for transfer, will be included in the National Water Resource Strategy. This will set the framework for, and, in relation to IBTs, have pre-eminence over, the catchment management strategies formulated by Catchment Management Agencies. It is intended that this will provide incentives for those regional agencies with interests in IBTs (either as supply or destination catchments) to demonstrate that they have given appropriate consideration to alternative strategies.

Ecological impacts
There remains considerable interest in the ecological effects of IBTs although there are, to date, few indications of major negative impacts. A current research project(2) is investigating the generic danger that the receiving rivers, which are often used as a conduit for transferred water, will offer conditions favourable for pest species of flora and fauna. Such conditions now exist in the Great Fish River, part of the transfer route from the Orange River to the Eastern Cape, as a result of almost continuous flow in a previously seasonal river. The biting black fly simulium chutterii has proliferated under this altered hydraulic regime, causing significant stock losses among cattle. It is certain that, in addition to rigorous evaluations of social, political and economic implications of IBTs, environmental impact assessments will continue to pay particular attention to such matters.
Conclusions

The experience of South Africa to date demonstrates that inter-basin transfers can play an effective and acceptable part in designing systems to meet increasing water demands on a reliable and sustainable basis.  It also indicates that, in the absence of the appropriate policy framework, expensive new schemes may be developed while, in parallel, water is used  inefficiently and wastefully.  This situation was certainly exacerbated in the past when expensive transfer schemes were developed while historic users in the recipient basin were taking advantage of their permanent water rights,  using water inefficiently and wastefully, for low value activities, minimising their investment by treating the resource as cheap or even free.

South Africa's experience further suggests that, for inter-basin transfers to contribute optimally to the broad goals of water resource management, it is desirable for the national status and physical unity of the resource to be recognised and given legal status, for use rights to be limited in time and for financial policy to reflect the value of water and the cost of making it available.  Where international rivers are concerned, an equitable framework for international cooperation must be established. Without these pre-conditions, there is a danger that sub-optimal developments will be promoted before they are needed or that desirable and beneficial developments will not be politically feasible.

The initial impact of South Africa's new policy framework appears to have been to reduce demand pressures and to delay the implementation of a number of planned transfer schemes.  It should be emphasised that the benefits of diversity of supply and reliability as well as the increase in the quantum of water available will certainly ensure that construction of inter-basin transfers continues. It can equally certainly be stated that other resource management alternatives at user level will in the future have to be implemented before further inter-basin transfers are developed. 
[1]  Sustaining Water: population and the future of renewable water supplies, 1993, revised January 1995, Population Action International, Washington DC, part of The Population and Environment Programme.

[2]  An Assessment of the ecological impact of inter-basin transfer schemes in dryland environments: synthesis of the effects of inter-basin water transfers and guidelines for their management, Davies et al, University of Cape Town, Water Research commission Report No K5/665.
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		Source basin		Recipient		Average current		Use

				basin		(million cubic

						metres/annum)

		Vaal		Crododile		615		Industrial, domestic (rand Water)

		Vaal		Olifants		150		Industrial (power)

		Olifants		Sand		30		Pietersburg

		Crocodile		Limpopo		6		Gabarone

		Komati		Olifants		111		Industrial (power)

		Usutu		Olifants		81		Industrial (power)

		Assegaai		Vaal		81 (150 max)		Industrial, domestic

		Buffalo		Vaal		50 (90 max)		Industrial, domestic

		Tugela		Vaal		630		Industrial, domestic

		Tugela		Mhlatuze		46		Industrial, domestic

		Mooi		Mgeni		69		Industrial, domestic

		Fish		Sundays		200		Irrigation, domestic

		Orange		Buffels		10		Industrial, domestic

		Orange		Lower Vaal		52		Irrigation, domestic

		Orange		Riet		189		Irrigation

		Orange		Fish		643		Irrigation, domestic, industrial

		Caledon		Modder		40		Industrial, domestic

		LHWP 1A		Vaal		574		Industrial, domestic

		LHWP 1B (Matsoku)*		Vaal		60		Industrial, domestic

		LHWP 1B (Mohale)*		Vaal		300		Industrial, domestic

		Letaba		Sand		19		Industrial, domestic

		Riviersonderend		Berg		100 (130 max)		Industrial, domestic

		Kubusie		Buffalo/Nahoon		120 (max)		Industrial, domestic

		Sundays		Swartkops		40		Industrial, domestic
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