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MODULE 1: 
INTRODUCTION TO INTEGRATED ENVIRONMENTAL WATER MANAGEMENT 

 

Purpose 
The module aims at achieving a basic level of understanding, and to contextualise ecological water requirements within the 
framework of integrated water resource management. However it will provide a conceptual rather than a functional capability on 
successful completion. The module also acts as an introduction to the rest of the course. It is the only place in the Masters course 
where the legalities of water management is dealt with, so due care should be taken to complete the assignment thoroughly. The 
module further aims to outline the principles, practises and pitfalls of the public participation process and set these in the context of 
integrated water resources management. 
 

Outcomes – on completion of this module learners should: 

• explain the need to protect water resources; 
• understand the concepts behind and reasons for ecological water requirements as a key component of sustainable water 

resources development; 
• give an overview of the legal and regulatory framework for water resources use and protection; 
• employ critical and logical thinking, with a capacity to be sceptical of received wisdom and opinion; 
• plan a public participation programme for water resources management. 

 

 

Framework timetable – Duration 
 

This module (total hours = 80) will be presented over a 5 day period.  This will comprise: 

• 10 x  2 hour lectures 

• 4 x assignments (1 of which is presented as a seminar) 

• 1 guided discussions of legal framework 

• 1 seminar (15 minutes) 

• 1 x exam (2 hours) 

 

Mark allocation 
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RESOURCE USE AND PROTECTION 
 

Purpose 

Students undertaking this sub-module will develop an understanding of the overall functioning and integrated nature of inland and 
estuarine aquatic ecosystems.   
 
The principles of sustainable development and necessity for resource protection in integrated water resource management are 
emphasised.  Procedures for resource classification are briefly dealt with. Associated environmental management instruments such 
as resource economics and environmental accounting.    
 
Outcomes 

On completion of this sub-module, students should be able to: 
• appreciate and demonstrate the social and environmental benefits of protecting aquatic ecosystems; 
• comprehend the integrated functioning of different components of water resources; 
• demonstrate understanding of the concept and importance of EWRs; 
• explain the tradeoffs between the use and protection of water resources in terms of the triple bottom line (environmental, 

economic, and social equity requirements); 
• explain to non-specialists the purposes and benefits of EWRs; 
• understand the role and limitations of resource economics and other relevant instruments in policy decisions affecting water 

resources. 
 

Duration 

The sub-module will take 4 days to complete.   
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1. THE RESOURCE 
 

The National Water Resources strategy CHAPTER 2 – South Africa’s Water Situation and Strategies to balance Supply 
and Demand is a useful source for this module 
 
1.1 WATER RESOURCE UTILISATION 
Water is the most valuable and yet undervalued resource in the world and an improvement in the human approach to the 
utilization and management of this valuable commodity are essential. This course serves as an introduction to the South 
African approach to this task. 
 
In the developed world – Europe, North America and most of Australasia – and in the industrializing countries of the 
Pacific Rim, it is consumption and waste production rather than population increase that threaten the freshwater 
resource.  Western society uses vast amounts of water for industry, domestic purposes, washing cars and irrigating 
sports fields and golf courses. Many of the river catchments have been disrupted by development and increasingly car-
orientated society leads to greater areas of land being concreted for shopping areas, roads, car parks and additional 
housing and thus unavailable for soil percolation and purification of the water and its storage.  Hundreds of new 
chemicals enter the environment each year.  There is no possibility that they can be adequately screened, under present 
arrangements, for the damage that they might do.  Hydrological patterns are upset and river regimes, to which biota such 
as fish have adapted through a slow evolution, are disrupted.  Much has been done to resolve gross problems of 
Europe, but more subtle forms are now extant – trace organics with estrogenic activity, for example.  The strictures on 
availability of agricultural land and food security apply, but most of the developed world is not yet as short of water as the 
arid parts of the developing and third worlds.    Nonetheless, water rationing and payment of its full cost must soon 
replace traditional treatment of water as free good.  Conflict over water supply is already bringing nations close to war 
(Israel and its Arab neighbours over the Jordan; Ethiopia, Sudan and Egypt over the Nile, Turkey, and Syria over the 
headwaters of the Tigris and Euphrates). 

 
The reality of the current water supply situation in South Africa 

Many rural areas are deprived of treated potable water (25% of the country’s population are without adequate basic 
water services). Although this situation has improves significantly, it is not estimated to be normalised until at least 2025 
(see www.dwaf.gov.za) 
 

Table 1. Expected increasing percentage use of total demand (www.dwaf.gov.za) 

DEMAND SECTOR 1980 1990 2000 2010 
DIRECT USE 

Municipal and domestic 
9.3 12.0 14.4 17.3 

Industrial 6.3 7.6 9.1 11.4 

Mining 2.9 2.7 2.6 2.5 
Power generation 1.7 2.3 3.5 3.5 

Irrigation 52.2 50.9 48.9 45.9 
Stock watering 1.6 1.5 1.4 1.4 

Nature conservation 1.1 1 0.8 0.7 
INDIRECT USE 

Forestry runoff reduction 
7.9 7.5 7 6.6 

Ecological use, 
estuaries and lakes 

17 14.5 12.3 10.7 

TOTAL VOLUME 
16291 million 

m3/a 
19043 million 

m3/a 
22438 million 

m3/a 
25888 million 

m3/a 
 

In addition in South Africa, the major industrial and urban developments have not coincided with the areas of highest 
amount of available water.  Schulze (1997) estimated that we have 49200 million m3 available water in SA annually. As a 
result of the misalignment of water and people, today several catchments are already over exploited with regard to 
available water and water has had to be moved in from other catchments by means of interbasin transfers. Large dams 
have already been built which have a total storage capacity of 27000 million cubic meters, which amount to more than 
half of our MAR.  There are currently 23 interbasin transfer schemes, 7 dams with capacity exceeding 500 million m3, 19 
between 100 and 500 million m3, and 25 with capacity of 50-100 million m3. That of course excludes all smaller dams, 
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Figure 1. Distribution of mean annual rainfall over southern Africa (mm)

farm dams and weir.  It is possible that only 
about 10 major mainstem rivers have no dams 
on them, i.e. Sabie River, although some of its 
tributaries have dams; and some of the larger 
Eastern Cape Province rivers in the Transkei 
region.  While the development of our water 
resources has kept pace with requirements, 
the efficient use of reticulated water has only 
recently started receiving attention. If 
municipalities repaired their supply systems to 
reduce losses to at least 10% and consumers 
reduced their demand levels there should be 
no need for further dam building in the next 10 
to 15 years.  

 

Sustainability  
There is increasing competition for water so it 
is important to ensure that the resource is 
protected while meeting the social and economic objectives of society. In view of the increasing need to balance 
resource protection with social objectives (i.e. ensure equity in water allocation, and alleviate poverty) and economic 
objectives (i.e. to ensure wealth creation and achieve income redistribution), accounting for the environment in economic 
analyses plays a key bridging role in the decision making process. In view of the increasing risk of unsustainable 
management of the water resource leading to environmental degradation, modest attempts to assess the impacts of flow 
scenarios on the ecological assets derived by the river, and the economic analysis of the out of river water use ensuring 
a balance between protection and utilisation, are well justified. 
 
 
 UNDERSTANDING THE RESOURCE – COMPONENTS, FUNCTION AND INTEGRATION 

Integrated Water Resources Management   

Integrated Resource Management is based on the following hierarchical principles: 
• Understanding the resource – components, function and integration. 
• Classifying the resource components in terms of functionality, and present state. 
• Setting management of objectives. 
• Developing a management plan. (Palmer et al. 2004a) 

 
 
The development of successful Integrated Water Resource Management protocols means firstly, understanding how the 
abiotic aquatic ecosystem components – water quality, flow regime, and physical structure – interact to provide the 
conditions for the biotic processes. Integration also means understanding how these combined bio-physical processes 
link to social and economic processes through the human use of water resources.  The aquatic ecosystem is an intrinsic 
part of a catchment. Catchment processes are driven by climate and land-uses. Traditionally, the understanding of 
natural systems and their biophysical characteristics has been separated from social science approaches which address 
needs and aspirations of people and from economic approaches which address financial and governance issues. 
Sustainable resource management demands that these three areas be integrated. The key linking concept in this 
integration is that only functioning ecosystems can continue to provide people with valuable goods and services.   
 
 
1.2.1 SOUTH AFRICAN CLIMATE AND LANDSCAPE: Present climate 
 
The pattern of rainfall in Southern Africa is generally well understood (Tyson & Preston-White 2000). The western part of 
the county receives far less rain than the eastern parts, and the north, on average enjoys a more predicable rainfall 
pattern than the southeast. This situation is governed by two major climatic systems. In the tropics, rainfall is determined 
primarily by the Inter-Tropical Convergence Zone (ITCZ), which migrates north/south seasonally in response to the 
position of the sun relative to the earth's tilted axis. During the southern summer the ITCZ moves southwards, bringing 
with it moisture-laden air from the tropical Atlantic Ocean in the northern part of the subcontinent. With it comes the 
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Congo Air Boundary (CAB), along which recurved Atlantic air meets air masses from the Indian Ocean. The zone is 
characterized by frequent low-pressure systems. The equatorial zone therefore receives high rainfall of over 800 mm 
(Fig. 1). Occasionally, pressure lows develop across the interior of southern Africa, and when linked to the CAB, result in 
copious rain in the interior. The descending limbs of the southern Hadley and Ferrel Cells produce a zone of high 
pressure at about 30°S, creating anticyclonic conditions that dominate southern African climate. Moisture in this region 
originates mainly over the Indian Ocean. As this moisture-laden air moves westwards over the subcontinent, the 
presence of the great escarpment causes precipitation, and moisture content declines progressively towards the west, 
resulting in increased aridity in the interior.  
 

The upwelling of the cold Benguela current along the south-western coast also ensures that air masses originating over 
the Atlantic Ocean carry little moisture. The west coast is therefore arid. Cold fronts, originating over the South Atlantic 
Ocean, move eastwards onto the subcontinent in winter, bringing rain to the southern and south-western coast. 

Water availability is determined not just by inputs from rainfall and its contribution to runoff and groundwater, but also by 
atmospheric demand. Thus, it is important to consider the water balance, with potential evapotranspiration being a useful 
indicator of atmospheric demand for water. Solar radiation provides the energy that drives evapotranspiration. Potential 
evapotranspiration increases westwards in the region due to the presence of clear skies and high levels of solar radiation 
(Fig. 2). 

 

 
Given this combination of climatic circumstances where rainfall is greatest in the eastern and northern part of the 
subcontinent, and where potential evapotranspiration is greatest in the western part, the greatest incidence of wetlands 
and rivers should be expected in the eastern and northern parts of the subcontinent. 
 
South Africa is generally semi-arid, drought prone area. Average runoff only constitutes approximately 9% of the total 
volume of water falling on the country (Schulze 1997). Thus approximately 91% evaporates again. The amount of runoff 
and the percentage of runoff as a proportion of rainfall tend to increase with rainfall such that runoff in the northwest of 

Figure 2. Mean annual potential evapotranspiration over South Africa (mm)
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the country is less than 5 mm per annum, and there is a fairly systematic increase in runoff southwards and eastwards in 
the country. The eastern escarpment of Limpopo, Mpumalanga and the Drakensberg in KwaZulu-Natal and the Eastern 
Cape, and the coastal areas of KwaZulu-Natal and the Eastern and Western Cape are areas of particularly high runoff at 
greater than 200 mm per annum. KwaZulu-Natal is by far the wettest province in South Africa in terms of its mean runoff. 
 
Runoff patterns reflect a combination of precipitation characteristics (amount of rainfall, its intensity, concentration of the 
rainfall season and persistence of consecutive rain days (Schulze 1997). It is also dependent upon features of the 
surface onto which it falls such as soils and geological substrate, and the extent to which surfaces have been hardened. 

Mean annual runoff is the amount of water that is available for use.  This water is available for storage in dams. Total 
surface water available water in South Africa is 49200 million m3 annually. A portion of this water should be retained in 
rivers to ensure functionality. Without industrialised human intervention the environment of SA has always had sufficient 
water for good environmental function as the plants and animals native to our subcontinent developed with the climate.  

Re-use of domestic waste water and desalination of the sea on a large scale have not been applied on large scale 
although the technology has improved and been reduced in cost.  

 
Table 2. South Africa’s water resources. 

TOTAL Mean Annual Runoff 51.5x 109 m3 (33.0x109 m3 is exploitable) 

Groundwater 5.4 x109 m3 = 16% 

Zambezi alone 39 X109 m3 

Dams 519 > 50 000 m3 IMPOUND 50% of runoff 

Inter Basin Transfers 12 existing transfers 1.63 109 m3 

When other come on stream this will rise to  4.82 x 109 m3 

 
 

1.2.2. CATCHMENT LINKAGES 
 
In a relatively arid country such as South Africa, it is necessary to recognise the unity of the water cycle and the 
interdependence of its elements, where evaporation, clouds and rainfall are linked to underground water, rivers, lakes, 
wetlands and the sea, and where the basic hydrological unit is the catchment. The aquatic ecosystem can be expressed 
in biophysical terms and divided into drivers and biotic responders. Drivers are broadly speaking physico-chemical water 
quality, geomorphological and hydrological.  The hydrological cycle links all elements of the catchment and the entire 
ecosystem.  All the elements set out in Table 3 interact and influence one another to a greater or lesser extent. For 
example, extremely cold weather will have a tremendous effect on the stability of the geological structures. High rainfall 
coupled with erodible soils will result in a rapidly changing landscape, higher sediment load of rivers and if these soils 
are nutrient poor the landscape will have the potential to erode even faster if the vegetation cover is depleted. Often the 
shape and direction that a catchment slopes/faces will predicate the degree to which the prevailing winds will effect the 
changes in the catchment. 
 
Catchment shape or topography will determine the velocity of the water in the channel as well as the position of any 
seeps and other wetlands. The geology will have some influence on the habitat types by the size and number of clasts 
instream as well the sediment accumulation. The underlying geology will further determine the position and size of 
wetlands as well as the occurrence of aquifers and aquitards and resultant springs due to the position of impervious 
layers. Springs may often be the source of upland rivulets as well as large seeps. 
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Table 3. The elements of a catchment 

MAIN 
ELEMENT 

DEPENDENT 
VARIABLE 

QUALITIES OUTCOMES 

GEOLOGY Rock material Hardness and chemistry 
Catchment form 
Water velocity and chemistry 

 Soil type Erodibility Landscape shape and change 
  Transmissivity Degree of  groundwater absorption 

 Water quality Chemistry / solubility 
Deterministic on vegetation type and 
Usability for, i.e. domestic and industrial 

CLIMATE Rainfall Quantity Amount of available water for use 
  Intensity Agriculture, erosion, 

  Periodicity/cyclicity 
Evaporation rates and ground water 
accumulation 

 Wind 
Principal direction/ 

persistence 
Aeolian effect in shaping landscape 

  Periodicity Evaporation rates 
 Temperature Range Runoff/Evaporation rates 

Growth rates of biota    
 
 
The geology will have a determining effect on the natural chemistry of the water. The erodibility of the soil coupled with 
the rainfall will influence the shape, width and depth of the channel as well as the amount of sediment generated in the 
catchment and how it is utilized by vegetation. The climate of an area results from the interplay of rainfall, temperature, 
elevation and evaporation and the amount of runoff is dependent on all the above while soil transmissivity will have a 
profound influence on the groundwater contribution to base-flow. The rainfall pattern and volume will determine the size 
and durability of any wetlands as well as the size and the shape of the channel. 
 
1.2.3. INTEGRATION 
 
The water resource encompasses all aspects of the water in the environment as set out in principle 5 of the National 
Water Act 36 of 1998.  Figure 3 developed by Prof Kate Rowntree (Rhodes University) demonstrate how the system 
drivers and responses interact in aquatic ecosystems. 
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Figure 3. Interplay between the major ecosystem drivers in the aquatic ecosystem  
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The principal drivers of the aquatic ecosystem are  
• the hydrological regime 
• the geomorphological regime which is the interplay between rainfall and the earth, and  
• the natural water quality which results from the interplay between the climatic/ hydrological regime and the earth/air 

chemical components.  
The interaction of these three main forces determines the characteristic biotic (plant, microbes and animals) component 
of each ecoregion (Figure 3).  
 
The resource consists of rivers, estuaries, lakes, wetlands, groundwater and rain (clouds). Rivers, lakes and wetlands 
generally fall within a watershed or catchment area, whereas groundwater is not always within these boundaries, and in 
fact can move through long distances, determined by geological structures. The quality of the resource is therefore 
dependent not only on the climate, but very strongly by the geology of a catchment. Furthermore the water resource 
includes the quality or character of the water, and all biota dependent on the water, both instream and riparian. However, 
generally the animals that are visitors to the riparian zone and utilise the water in the river for drinking, are not classified 
as part of the resource. Therefore a healthy functional water resource would include fish and invertebrates, plants 
occupying a natural range of habitats.  
 

The management unit is the catchment. However catchments are considered too small for management to be 
implementable. A country can therefore be divided into a number of water management areas. In South Africa 19 Water 
Management Areas were originally established as management units and is stipulated in the national water resource 
strategy. However only 9 have been gazetted and there is a shift to staying with these.  Within each WMA a catchment 
management agency will ensure the protection, use, development, conservation, management and control of water 
resources (DWAF 2004). 
 

When developing a catchment management strategy for a water resource the custodians should understand the 
complexities of the interactions between the structure and functions of  the resource, why it is so important and how it 
should be managed to the best advantage for development and both present and future generations of users. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 4. Some of the important chemical, physical and biological factors that influence and 
determine biotic communities (modified from Karr et al. 1986). 
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1.2.3.1. South African Flow Regimes 
The flow regime to which a water resource is subjected will define its character. The geomorphological 
processes of river and wetlands are determined by the flow regime.  Determining the flow regime of a river or 
wetland is the first step in determining the quantity aspect of the ecological water requirements of that water 
resource. 
 
Three typical types of natural flow regimes occur in Southern Africa: 
Permanently flowing rivers that are found in the wetter parts of SA and fed by slowly draining base flows during dry 

periods but nevertheless have strongly seasonal patterns of flow due to seasonal rainfall pattern. 
Seasonal rivers are generally found in drier areas or areas where base flows are insufficient to sustain flow during the 

dry season. However wet season flows are reliable in occurrence in years of normal rainfall. 
Temporary or ephemeral rivers are those where flow only occurs for relatively short periods in response to major 

rainfall events and is very unpredictable. These are generally found in the western desert-like regions of South 
Africa and Namibia. 

 
This high degree of natural variability is compounded by a large number of anthropogenic impacts mainly: 

• Land use changes (urbanization, afforestation, removal of indigenous forest & bush). 
• Direct run-of-river abstractions. 
• Abstractions from ground water reducing base flow inputs. 
• Large dams and associated abstractions or releases. Also small farm dams 
• Return flows from irrigation or municipal and industrial effluent.  

 
 Flow Regime is determined by. 
• Magnitude which ranges from minimum expected flows to maximum expected flows in various seasons. 
• Variability (frequency) or changeability both in the short and long term. Predictable variations tend to be 

seasonal and short term while unpredictable variations tend to be long term such as wet periods and droughts. 
• Duration of dry or wet periods, of short term event such as floods.  
• Trends are important in understanding the type of regime. Repeating trends are cycles of wet and dry periods, 

while non-repeating trends include progressive increases or decreases in flow through increasing abstraction or 
climate change. 

 
Flow regime affects: 
• instream hydraulics through sediment transport and deposition dynamics, bank and bed erosion or deposition. 
• Instream hydraulics affects flow regime through provision of storage in channel reaches and effects on the 

routing of flows from upstream to downstream. 
• Water quality through source of runoff (surface, sub-surface; different parts of catchment, etc.) and dilution of 

point and diffuse sources. Suspended sediment in turn affects water quality because of vegetation matter and 
associated nutrients. 

 
How much water flows in a river is measured by discharge which is dependent on velocity, two important variables 
that should be determined in order to quantify available water, i.e. runoff.  

• Discharge is the product of velocity * cross-sectional area. 
It is the volume of water flowing in a channel, measured in m3/s or l/s. 
Within a limited reach length of a river, discharge remains constant. 
However, cross-sectional area and velocity vary a great deal. 

• Velocity is the speed of water and can be affected by variations in: 
Boundary effects (friction with the bottom, banks and local restrictions within the channel); 
Flow characteristics (laminar and turbulent flow, eddies, etc.); 
Changes in surface slope (energy gradient). 
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1.3. UNDERSTANDING THE RESOURCE – COMPONENTS  
The physical components of the water resource can be separated into four components each with unique 
functional characteristics, namely rivers, wetlands estuaries and ground water. These components are 
intimately linked and functional interdependent. Problems arise in managing the resource sustainably because 
the interdependencies and linkages is not always obvious nor are they clearly understood by land users.  
 
1.3.1. RIVERS 

Water, streams and sediment as factors that shape the landscape (main source Ellery et al. 2004) 
Rivers and streams arise as a consequence of runoff that is generated ultimately by rainfall. They occur in valleys that 

have been shaped by the power of running 
water, and they are more than conduits of 
water: flowing water carries sediment, and the 
combination of water and sediment determines 
the characteristics of streams and rivers and 
their associated wetlands. Significantly for 
management consideration if the 
hydrological regime of a system is altered 
the sediment characteristics and much of 
the habitat characteristics will be altered. 
 

The word “sediment” is typically associated with 
the silt and mud that turns water grey or brown, 
but we need to recognise that a variety of 
sediment types  are transported by rivers and 

streams. These are an essential part of the ecological water requirements in that they play a valuable role in ecosystem 
functions (Fig.5). Bedload sediment is rolled or bounced along the bed of the stream, being anything from sand to 
boulders and often play a significant role in shaping the habitats of river and streams (Fig. 5). Suspended sediment 
comprises silt- and clay- sized particles, and other nutrient sediments often adhere to these particles. Dissolved 
sediment includes nutrient solutes such as nitrogen and phosphorus that can limit or increase the growth of plants in 
streams and wetlands (primary productivity) depending on concentration. Potassium, sodium, chlorine and silica are 
often called detrimental solutes especially if they occur in unnaturally high concentrations. Organic sediments tend to 
accumulate in a benign way in low energy environments such as wetlands, but are uncommon in rivers and streams  

 
Characteristics of streams and rivers are shaped by their interactions with rock and sediment. Bedrock rivers interact 
directly with rock and their characteristics are shaped primarily by characteristics of the rock with which they interact, 
including the location of more and less resistant features of the rock such as faults or dykes. In contrast, alluvial rivers 
flow on beds of their own making, through deposition of sediment, such that there is very little contact between bedrock 
and stream. The characteristics of such streams are determined mainly by the dominant sediment type transported by 
the stream, and also by the nature of the discharge (episodic or regular), and the stream gradient. Braided streams, 
where areas of flowing water repeatedly divide and rejoin, occur where stream sediment load is dominated by bedload 
sediment, discharge is very episodic (i.e. flashy) and gradient relatively steep. In contrast, in streams meandering across 
a floodplain deposition takes place on convex banks and erosion on concave banks, leading to channel migration. These 
events tend to occur where suspended sediment is predominant, discharge is more regular and gradient is relatively 
shallow.  
 

Longitudinal characteristics of river systems 
The classification of a river for management purposes should take the position of the river reach in the catchment and 
consequently its resultant character into consideration. In a drainage basin the headwaters are usually steep and fast 
flowing. Here streams are deeply incised and valleys are steep sided with a “V” shaped cross-section. Downstream the 
river gradient and current velocity usually decrease, and the stream assumes a “U” shape in cross-section. The lower 
reaches of rivers have shallow gradients, low current velocity, and valleys are shallow and wide in cross-section. Thus, 
rivers typically have a concave upward longitudinal profile from headwater to the sea (Fig. 6). This typical profile may be 
altered through tectonic events mid-channel and the concave upper section is followed by a steep gorged lower 
sequence causing rejuvenation. The river reaches with midland to lowland characteristics is followed by reaches with 
many headwater characteristics albeit with lager channel and increased discharge. Many rivers enter the sea via deep 
gorges and many estuaries along the south and eastern coast are deeply incised, or plummet into the sea via a waterfall. 

CLASTIC 

DISSOLVED 

Suspended load 

Bedload 

Nutrients 

Detrimental 

ORGANIC 

Figure 5. Types of sediment that are transported in fluvial 
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Figure 6. The typical longitudinal form of basin drainage in which grade has been achieved, showing patterns of tributary 
inflow and valley cross-sectional shape (after Hamblin 1992). 

 

This concave upward longitudinal profile is accompanied by a number of systematic changes in the characteristics of the 
stream and its bed from the stream source to the ocean, the most important of which are:  

• an increase in river cross-section and discharge,  
• an increase in valley size,  
• a decrease in the grain size of sediments on the stream bed, 
• a decrease in the number of stream segments and length of tributary streams 
 

These changes have been classified as shown in Table 4 below into resource units suitable for management and 
resource classification. 

It is important to realise that the presence of concave upward longitudinal profiles is determined in part by the fact that 
streams that flow into the sea cannot erode their beds below the level of the sea. The lowest level to which a stream can 
erode its bed is known as the base level. In the first instance it is determined by the elevation of the streams mouth 
where the stream enters the ocean. More localised base levels occur upstream of the mouth in areas where, for 
example, a tributary enters the main stream, since a tributary cannot erode to a level lower than the level of the stream 
into which it flows. Similarly, significant impoundments along the course of a stream act as local base levels. It needs to 
be noted that base levels may change, as an impoundment will not last forever, and neither is the level of the sea 
constant: during the last ice age the sea level on the east coast of South Africa was something like 130 m below its 
current level, at which time coastal streams eroded their beds to depths tens of metres below their current elevation. 
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Table 4. Definition of geomorphological classification levels (Rowntree & Wadeson 1999) 
 
HIERARCHICAL 
UNIT 

DESCRIPTION SCALE 

Catchment The catchment is the land surface which contributes 
water and sediment to any given stream network 

Can be applied to whole river system, from 
source to mouth or to a lower order 
catchment above specified point of interest 

Segment A length of channel along which there is little change in 
the discharge or sediment load 

Segment boundaries will tend to be co-
incident with major tributary junctions 

Longitudinal zone A sector of the river long profile which has a distinct 
valley form and valley slope 

Sectors of the river long profile 

Reach A length of a channel characterised by a particular 
channel pattern and morphology, resulting from a 
uniform set of local constraints on channel form 

Hundreds of meters 

Morphological unit Basic structure recognized by fluvial geomorphologist 
as comprising the channel morphology and may be 
either erosional or depositional. 

Scale similar to the channel width 

Hydraulic biotope Spatially distinct instream low environments with 
characteristic hydraulic attributes. 

Occur at a spatial scale of the order of 1-10 
m2     and are discharge dependent  

 

 
Surface water – groundwater interactions in streams 

 

Some streams are perennial, whilst others are seasonal.  Some streams are perennial along portion of their length, say 
in the upstream reaches, but then become seasonal lower down, or visa versa.  These characteristics arise from the 
interaction between a stream and the groundwater regime. Streams all carry surface run-off that may make up a large 
proportion of the discharge.  Sustained flow during the dry season results from groundwater seepage into the bed of the 
stream especially if the water table lies at a higher elevation than the streambed (gaining streams). Hydraulic pressure 
controls the discharge of groundwater into surface water.  Losing streams cease to flow in the dry season as the water 
table lies at a similar or lower elevation than the streambed.  In arid regions streams may lose significant portions of 
water to groundwater due to infiltration and the cross sectional area can decrease downstream. In extreme cases, the 
stream may lose definition altogether. This phenomenon is known as a “flood out”. (More about groundwater in section 
1.3.4.) 

 

Classification  

In water resources management two types of classification has evolved. Ecological classification that describes the types 
of river and it state of ecological integrity and management classes that set management objectives for that river as a 
water resource and describes both the present ecological state and the various demands on the good and services 
demanded of it as a resource. Table 5 shows the geomorphological zonation of South African rivers that play an 
important role in the ecological classification. 
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Table 5. Geomorphological zonation of South African Rivers (Rowntree, Wadeson & O’Keeffe, 2000) which is an 
amplification of earlier ecological classification (Harrison 1965, & Noble & Hemens 1978) 

Zone, stream order & 

Zone class 
Physical Characteristics Flow Characteristics Turbidity 

Source zone (1) S Source often with sponge or spring. Substratum bedrock or 
humic turf 

Slow flow, often seepage but 
my be dispersed with waterfalls 

Negligible even 
during storms 

Mountain headwater stream 
(1-2) A 

Mountain torrents, waterfall and rapids. Reach types include 
bedrock fall cascades.  

Rapid, vertical flow 

Mountain stream 
(1-2)B 

Substratum bedrock, boulder and smaller stones. 
Deposition negligible, stone surfaces clean. Gradient steep 
0.04-0.09. Reach types include cascades, bedrock fall, 
step-pool,  

Fast to torrential, turbulent, 
mixed vertical and horizontal, 
always oxygenated 

Negligible even 
during storms 

Transitional C Moderately steep 0.02-0.039, dominated by bedrock 
boulders. Reach types include plane bed, pool-rapid, or 
pool-riffle, Confined to semi-confined valley floor with limited 
floodplain development. 

Fast to turbulent, oxygenated 

Upper Foothill rocky bed. 
(2-3)D 

Gradient moderate but still noticeable, 0.005-0.019. 
Substrate dominated by bedrock-cobbled bed or mixed 
cobble bed. Reach types include plane bed, pool-rapid, or 
pool-riffle. Length of pools and riffles/rapids similar.  Narrow 
floodplain of sand gravel or cobble often present. Some 
epilithic growth sparsely distributed emergent vegetation.  

Fast but with slower pools Generally low, turbid 
during floods 

Lower Foothill sandy bed 
(3) E 

Lower gradient 0.001-0.005. Alluvia channel, sand and 
gravel dominated. Reach types pool-riffle or pool-rapid sand 
bars common in pools. Pools longer than rapid/riffles. 
Floodplains often present. Marginal riverine vegetation 
becomes noticeable and islands may form within the river 
channel 

Lower flow velocity but fast in 
rapids and during flood 

Extremely variable, 
turbid at least during 
floods 

Lowland river (4)F Further reduction in gradient to low, 0.0001-0.0009. 
Deposition increases. Channel bed predominantly sand and 
finer sediment. Flood plains and meanders can occur or 
channels may be braided. Islands often present. Emergent 
vegetation prominent in channels and on margins 

Flow relatively slow and 
discharge dependent 

Variable but usually 
turbid 

Swamp Area of wet spongy ground with a substratum of fine clays 
and silts high in organic matter. Channels braided, usually 
blind. Emergent macrophytes dominant forming dense 
impenetrable masses. 

Generally slow Negligible to low 
turbidity except 
during floods. 

 Additional zones associated with rejuvenated profile
Rejuvenated bedrock 
fall/cascades 
Ar, Br or Cr 

Moderate to steep gradient >0.02, confine gorge resulting 
from uplift in middle and lower reaches of long profile 
limited lateral development of alluvial features, reach types 
include  

Fast to turbulent, oxygenated Could be turbid

Rejuvenated foothills 
Dr or Er 

Steepened section, gradient 0.001-0.019 within the middle 
reaches of the river caused by uplift, often within or 
downstream of gorge; characteristic similar to foothills 
(gravel/cobble0bed rivers with pool-riffle /pool/rapid 
morphology) but of a higher order. A compound channel is 
often present with an active channel contained within a 
macro-channel activated only during infrequent flood 
events. A limited floodplain may be present between the 
active and macro-channel 

Fast Could be turbid

Upland floodplain. Fr An upland low gradient channel, <0.005 often associated 
with uplifted plateau areas as occur beneath the eastern 
escarpment. 

Lower flow velocity but fast in 
rapids and during flood 

Turbid
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1.3.2. WETLANDS 
 

The Origin of Wetlands (source: ELLERY et al. 2004) 
 

McCarthy and Hancox (2000) have attempted to describe the geomorphology of southern Africa’s wetlands by illustrating 
the geomorphological controls on selected wetlands in the region. They list the following factors as important in 
determining the distribution of wetlands in the region: 

• changes in sea level, 
• fluvial sedimentation in deltas, alluvial fans and on floodplains, 
• present climate and climate change (rainfall), 
• chemical sedimentation from ground water, 
• neotectonic activity, 
• vegetational succession and plant-water interactions, 
• aeolian processes, including deflation and dune formation, 
• geohydrological factors, and 
• anthropogenic factors. 

 
These general factors can be grouped into those that:  

• alter the integration of drainage (aeolian processes of deflation and dune formation),  
• affect the fluvial processes of competency and capacity by affecting gradient, discharge and sediment supply 

and character (clastic sedimentation, chemical sedimentation, peat formation and organic matter accumulation, 
base level elevation, neotectonic activity, climate and climate change, and anthropogenic activity), and 

• affect groundwater rest level (geo-hydrological factors). (See Parsons, 2004)  
 

Wetland Classification 
 
Just as character of rivers zones is dependent their positions in the landscape so to be wetland character and type 
determined by the geomorphological setting and hydrological regime. 
 
Table 6. Wetland landform settings and their influence over a wetland’s hydrologic components (adapted from Brinson 
1993) 

LANDFORM 
SETTING 1 

DEFINITION 
HYDROLOGIC COMPONENTS 

Inputs 2 Throughputs Outputs 

Hillslope 
seepage not 
feeding a 
stream 

Concave or convex slopes 
characterized by the colluvial 
(transported by gravity) movement of 
materials. Typically situated out of the 
drainage network 

Predominantly 
groundwater and 
interflow or diffuse 
surface flow 

Interflow & diffuse 
surface flow 

Evapotranspiration 
and / or diffuse 
groundwater flow 

Hillslope 
seepage 
feeding a 
stream 

Concave or convex slopes 
characterized by the colluvial 
(transported by gravity) movement of 
materials. Outflow is typically by 
channel into the drainage network 

Predominantly 
groundwater and 
interflow or diffuse 
surface flow 

Interflow & diffuse 
surface flow 

Variable but usually 
by channel 

Valley bottom 
without stream 

Valley bottom areas of low relief with 
no clearly defined stream and situated 
on alluvial fill. 

Channel entering the 
wetland and adjacent 
hillslopes 

Diffuse surface 
and subsurface 
flow 

Channel outflow 

Valley bottom 
with a stream 

Valley bottom areas with a well-
defined stream channel but lacking 
characteristic floodplain features. 
Water inputs are mainly from adjacent 
slopes while the channel itself is 
typically not a major source of water 
for the wetland. 

Channel flow 
Diffuse flow on 
elevated valley 
bottom and 

Channel flow 

Floodplain 

A riparian area of low relief 
characterized by the alluvial transport 
and deposition of material by a well-
defined stream channel, which gives 
rise to characteristic floodplain 

Primarily as channel 
overspill and / or 
tributary supply 

Channel flow that 
during flood events 
becomes 
extensive diffuse 
surface flow 

Channel flow 
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features such as levees and oxbow 
lakes. 

Pan/ 
Depression 

A basin shaped area with a closed 
elevation contour that is not connected 
via an outlet to the drainage network. 

Variable Insignificant Evapotranspiration 

Fringe 
wetlands 

Areas on the edge of open water 
provided by lakes or dams. Lake or estuary (tidal) - 

Lake or estuary 
(tidal) 

 
 
The position in the catchment and character of a wetland will have an important bearing on its ecological water 
requirements. Some wetlands are predominantly groundwater dependent whereas others are surface water dependent. 
Management strategies should take these variations in to considerations. For instance a valley bottom wetland without a 
stream tend to be groundwater driven and would respond adversely to lowering of the groundwater table in the vicinity 
whereas those with a stream would react adversely to both abstraction and changes in river flow regimes. 
 
1.3.3. ESTUARIES 
An estuary is the area where the river reaches the sea. Water in an estuary has a gradient of salinity to near marine and 
varies with the tidal turn. On the ebb tide water may be fresh or nearly so and on the flood tide marine water may each 
some distance in land depending on the topography.  Because sea water is more dense that fresh, the heavier sea water 
usually lies under the freshwater. The size and shape of an estuary is largely determined by the size and the rainfall 
regime of the catchment and the geology of the coastal plain. Estuaries can be narrow and deeply gorged as on the 
eastern and southern Cape coast or wide flat and deep as on the Natal coast. Some estuaries are naturally only 
periodically open to the sea especially those in low rainfall areas or with very small catchments such as those on the 
south-eastern African coast. The coastal flats of mud and sediment are valuable habitats for a large range on biota from 
specialized salt marsh plants to a myriad of minute zooplankton and algae.  Estuaries are also important nursery 
grounds for fish and crustaceans. Animals found in estuaries are euryhaline thus can adjust metabolically to the 
fluctuations in salinity. Estuaries are areas of high biodiversity and high biomass and many migratory birds are entirely 
dependent on the rich food found there. 
 
Many estuaries in South Africa have become permanently cut off from the sea during tectonic events forming a large 
number of coastal lakes from the northern natal coastline to Cape Town. These lakes and lagoons maintain their livable 
water quality status because of freshwater inputs via ground water  
 
Estuaries are therefore sensitive to catchment events and most particularly to water abstraction and pollution. The mouth 
of an estuary can to silt up permanently and during a drought year when insufficient fresh water enters the pool left 
behind, it can become hyper saline leading to large fish kills. 
 
In terms of ecological water requirements estuaries have evolved to cope with fluctuating climatic conditions and 
especially South Africa with prolonged periods of drought (3-5 years). Consequently they are fairly resilient to periods of 
low fresh water inputs due to upstream abstractions. However when periods of prolonged drought is superimposed on 
this state of affairs, disturbances in the salinity regime can wreak havoc with the biota and consequently the functionality 
of the system. 
 
1.3.4. GROUNDWATER. (from Parsons 2004) 
* Water beneath the water table is considered by geohydrologists to be groundwater and that above the water table as 
soil water. The geological formation and soils of an area is the primary influence of the occurrence and types of 
groundwater.  
 
Groundwater is maintained through infiltration and percolation both processes much slower than surface water 
movement.   
Water below the land surface occurs in two principle zones: 

• Saturated zone  
• Vadose or unsaturated zone. 

 
Vadose Zone.  
Interstices contain both air and water and water is held in place by capillary forces and is not removed by pumping but 
through absorption by plants.  It integrates many of the components of the hydrological cycle. It is the interface between 
aquifers and land, land and atmosphere and controls infiltration and surface runoff. 
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The transition area between the Vadose zone and the saturated zone is the capillary zone. In this zone the capillary 
forces of individual rock particle attract water molecules.  This zone can be narrow to very deep depending of the particle 
size and type of the soil. 
 
Saturated Zone. 
The water table marks the beginning of the saturated zone where pore spaces are completely filled with water. Pore 
water pressure is equal to atmospheric pressure.  
In the saturated zone groundwater occurs under various conditions. Aquifers are areas where ground water is stored in 
sufficient quantities to be used for domestic our agricultural purposes.  Aquitards retards the movement of ground water 
and may store water while aquicludes prevent the movement altogether. These geological formations have considerable 
influence on the movement of groundwater and occurrence of exploitable aquifers. Aquifers are either confined or 
unconfined. Unconfined aquifers occur in permeable geological formation lateral or upward migration of waters and area 
primarily recharged by infiltration. Confined aquifers are overlaid by geological formations that prevent the upwards 
migration of the water table increasing the hydrostatic pressure in the aquifer. These aquifers are usually recharged 
through lateral or upward water movement. 
 
Vegter (1996, 2001) mapped the litho-stratigraphically based groundwater regions of South Africa in order to develop a 
classification system for aquifer management. Parson (1995) proposed an aquifer management classification system 
which divided aquifer systems into five categories that take characteristic such as geological storativity potential, water 
quality and water use into consideration 
 
 
1.4. UNDERSTANDING THE RESOURCE – HABITATS  
Habitat preservation is the key to resource protection, biodiversity conservation and therefore sustainability. 
Therefore understanding the variables that combine to make up the array of freshwater habitats enables the 
water resources manager to assess what the important elements in need of protection are. 
 
1.4.1. HABITATS IN RIVERS AND WETLANDS 
The principal elements of habitats in streams, river and wetlands are substrate (size and chemistry), both organic and 
inorganic, both water quality (chemical and physical) and water velocity, periodicity and depth. Hydraulics of a stream 
affects the variation and availability of in-stream habitats; the sediment transport (type and deposition) in the stream 
forms an essential element of the habitat especially in terms of energy (food) and it is valuable for ecologists to 
understand the basic principles. 
 
The directional flow of water is what distinguishes rivers and streams from ponds and lakes while the flow in wetlands 
tend to be at much slower velocities often reduced to near zero. However water flow in streams is not entirely 
unidirectional but can flow in a lateral direction during floods and also form vortices. Ample evidence has been 
accumulated which proves that current is of direct importance to the biota of these environments. The depth of water, as 
well as the flow velocity can influence the amount and range of habitat types available. Other limiting factors influencing 
available habitat is temperature, oxygen availability and chemistry as illustrated already. 
Habitats in rivers fall broadly into in-stream and riparian types. 
Instream include stones in and out of current, pools, back water and slack water with either stony or soft 
bottoms or instream vegetation. 
 
The riparian zone is habitat area that is variously classed as a wetland, a riverine habitat but it is also found on the edges 
of lake (littoral zone). In this habitat type vegetation is predominant and water, although present always in the root zone 
can fluctuate quite widely. 
 
 The National Water Act (SA) defines  
• riparian habitat'' includes the physical structure and associated vegetation of the areas associated with a watercourse 

which are commonly characterized by alluvial soils, and which are inundated or flooded to an  
extent and with a frequency sufficient to support vegetation of species with a composition and physical structure 
distinct from those of adjacent land areas 
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Thus it is defined primarily by geomorphology of river which results in a distinct longitudinal strip of vegetation forms the 
riparian wetland. (Rogers, 1995) 
 
The US Fish & Wildlife Service definition states that  

• “Riparian areas are plant communities contiguous to and affected by surface and subsurface hydrologic features of 
perennial or intermittent lotic and lentic water bodies (rivers, streams, lakes, or drainage ways)”. 

  
Riparian areas have one or both of the following characteristics: “distinctly different vegetative species than adjacent 
areas and species similar to adjacent areas but exhibiting more vigorous or robust growth forms.” 
 
Wetland habitat parameters fall broadly into the same categories as those found in riparian areas although the 
water supply can originate in a variety of ways. Broadly there are three habitat types in wetlands namely the 
temporary, seasonal and permanent zone dependent of the duration of the water supply and the consequent 
degree of soil saturation. This latter aspect has a direct influence of the plant community, which is also in itself an 
important habitat parameter. 
 

1.4.2. HABITATS IN LAKES 

The water body of a lake or dam can be divided into the water column and the littoral zone.  

The water column has three distinctive zones 

Neustic.  Surface & meniscus. The film of high tensile strength provides a habitat for such insects as water skaters 
(Hemiptera – Gerridae, Hydrometridae, Notonectidae) and whirlygig beetles (Coleoptera – Gyrinidae). The larvae and 
pupae of mosquitoes (Diptera – Culicidae) also utilise the surface layer but migrate into deeper water at will and thus 
become planktonic.  

Limnetic. The water column offers a wider range of habitats in lakes than in rivers. The biotic community in lakes is 
mainly planktonic composed large numbers of algae, bacteria and protozoa as well as zooplankton which includes fish, 
crustaceans and insects. The aquatic insects which are habitually found in the limnetic zone include dyticid beetles, fly 
larvae such as midges as well as some hemipterans such as Corixidae. 

Benthic. This zone consist of two parts, a littoral and a profundal area: rocks, sediment and plants provide 
heterogeneous habitats which are rich in nutrients and relatively productive. In the profundal areas, little photosynthesis 
takes place due to lack of light. Occupied mainly by fly larvae (Diptera) chironomids, some with red pigment to enhance 
oxygen uptake in low oxygen areas, and predators such as chaoborid larvae that habitually swim up to the surface at 
night to poach animals.   

The littoral zone can be divided into the disturbed area at the periphery of the lake where wave action and changing 
water levels will have a strong impact and the deeper more stable areas. The latter areas are perhaps the most 
productive, depending on the size of the water body.  Plant communities provide a large number of habitats between 
depths of 0.5 and 64 m. Insects found here include mayflies (Ephemeroptera), stoneflies (Plecoptera), and dragonflies 
(Odonata), beetles (Coleoptera) and Trichoptera, Hemiptera as well as Megaloptera. Animals and plants that inhabit the 
littoral can also be found in wetlands (marshes) and the floodplain areas of lowland rivers where conditions can be 
similar. 

 
1.5. UNDERSTANDING THE RESOURCE – BIOTA 
The biotic component of a resource is the engine of a functional resource and is dependent of the array of available 
habitats. Further the functionality of an ecosystem is dependent on the number of functional groups present. These 
groups can be categorised by either their food processing method or their life history style. The species array is yet 
another more familiar way of categorising the biota of a system. 
 
Familiar animal inhabitants of rivers, wetlands and lakes include invertebrates such as insects, crustaceans, mites, snails 
and a variety of worm-like creatures. Fish and frogs are perhaps the most well-known and recognised vertebrate 
inhabitants but do not forget mammals such as otters, and the huge variety of birds that depend on water for habitat and 
food. A few large ungulate mammals are found in marshy areas but the largest and most visible vertebrate are certainly 
hippopotamus and crocodiles although there are no longer widespread in southern Africa. As for the plants that are truly 
aquatic the largest number are certainly the algae that range from uni- to large multicellular representative, although 
there are small number of other groups that are partially submerged. Emergent macrophytes are predominantly reeds 
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and sedges while some grass families are able to withstand long periods of inundation. Riparian trees and shrubs are 
generally not submerged but on the whole require a high degree of moisture in their root zones.  
 
 All of these groups are independent and form food webs that process energy by producing and breaking down organic 
matter in the endless cycle of life. Imbalances arise when key functional groups are removed due to habitat alteration 
and destruction. 
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2.  MANAGEMENT APPROACHES – BALANCING PROTECTION AND USE 
 
Integrated Water Resource Management (IWRM) can be defined as a participatory planning and implementation 
process, based on sound science, which brings together stakeholders to determine how to meet society’s long-term 
needs for water and coastal resources while maintaining essential ecological services and economic benefits (USAID 
http://www.usaid.gov/our_work/environment/water/what_is_iwrm.html). 
 
 
2.1. BALANCING ECONOMIC GAIN AND ECOLOGICAL SUSTAINABILITY 
 

 
 
2.1.1. PRINCIPLES OF SUSTAINABLE DEVELOPMENT  
 
1. INTEGRATION OF ENVIRONMENTAL AND ECONOMIC DECISIONS: requires that we ensure economic 

decisions adequately reflect environmental impacts including human health. Environmental initiatives shall 
adequately take into account economic consequences. 

 
2.  STEWARDSHIP: requires that we manage the environment and economy for the benefits of present and future 

generations.  Stewardship requires the recognition that we are caretakers of the environment and economy for the 
benefit of present and future generations. A balance must be struck between today’s decisions and tomorrow’s 
impacts.  

 
3.  SHARED RESPONSIBILITY: requires that everybody acknowledge responsibility for sustaining the environment 

and economy, with each being accountable for decisions and actions, in a spirit of partnership and open 
cooperation.  

 
4.  PREVENTION: requires that we anticipate, prevent or mitigate significant adverse environmental (including 

human health) and economic impacts of policy, programs and decisions.  
 
5.  CONSERVATION: requires that we maintain essential ecological processes, biological diversity and life-support 

systems of our environment; harvest reusable resources on a sustained yield basis; and make wise and efficient 
use of our renewable and non-renewable resources.  

 
6.  WASTE MINIMIZATION: requires that we endeavour to reduce, reuse, recycle and recover the products of our 

society.  
 
7.  ENHANCEMENT: requires that we enhance the long term productive capability, quality and capacity of our 

natural ecosystems.  

Integrated Resource Management 
The elephant analogy – integration  
(Palmer et al. 2004a) 
 
Suppose you are one of a group of five people who are led, blindfolded, into a large room. You are told there is an 
animal in the room, covered with a sheet. You are led up, and told to put your hand through a hole in the sheet and 
to touch and feel, and then to describe the object. You put your hand in and touch what is clearly part of an animal. 
It is warm, flat and flexible and rough. Unbeknown to you the animal is an elephant, and you are feeling an ear. The 
others, when they reach out, touch the trunk, tail, leg, and parts of the body of the elephant. Everyone has 
completely different ideas of what it might be.  You leave the room and put all your descriptions together.  Just as 
you make the connections, the elephant trumpets, confirming your deductions.  In the same way, all our techniques 
for observing the environment are only ‘holes in a sheet’.   
 
The environment is so complex that we only ever ‘see’ it in partial glimpses. But we can use different techniques to 
get a variety of perspectives of its complexity. However inadequate the picture from each technique, by putting all 
the information together we can begin to build a picture of the whole.   
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8.  REHABILITATION AND RECLAMATION: requires that we endeavour to restore damaged or degraded 

environments to beneficial uses. Rehabilitation and reclamation require ameliorating damage caused in the past. 
Future policies, programs and developments should take into consideration the need for rehabilitation and 
reclamation.  

 
9.  SCIENTIFIC AND TECHNOLOGICAL INNOVATION: requires that we research, develop, test and implement 

technologies essential to further environmental quality including human health and economic growth.  
 
10.     GLOBAL RESPONSIBILITY: requires that we think globally when we act locally. Global responsibility requires that 

we recognize there are no boundaries to our environment, and that there is ecological interdependence among 
provinces and nations. There is a need to work cooperatively within Canada, and internationally to accelerate the 
merger of environment and economics in decision making and to develop comprehensive and equitable solutions 
to problems.  
 
2.1.1.1 Guidelines of sustainable development 

 
1. EFFICIENT USE OF RESOURCES: we shall encourage and support development and application of systems for 

proper resource pricing, demand management, and resource allocation together with incentives and disincentives 
to encourage efficient use of resources and full environmental costing of decisions and developments.  

 
2. PUBLIC PARTICIPATION: we shall establish appropriate forums which encourage and provide opportunity for 

consultation and meaningful participation in decision making processes by all Manitobans. We shall endeavour to 
ensure due process, prior notification and appropriate and timely redress for those affected by policies, programs, 
decisions and developments.  

 
3. UNDERSTANDING AND RESPECT: we shall be aware that we share a common physical, social and economic 

environment in Manitoba. Understanding and respect for differing social and economic views, values and 
traditions and aspirations is necessary for equitable management of these common resources. Consideration 
must be given to the aspirations, needs and views of various regions and groups in Manitoba.  

 
4. ACCESS TO ADEQUATE INFORMATION: we shall encourage and support the improvement and refinement of our 

environmental and economic information base and promotion of the opportunity for equal and timely access to 
information by all Manitobans.  

 
5. INTEGRATED DECISION-MAKING AND PLANNING: we shall encourage and support decision making and planning 

processes that are open, cross-sectoral, incorporate time horizons relevant to long-term implications and are 
efficient and timely.  

 
6. SUBSTITUTION: we shall encourage and promote the development and use of substitutes for scarce resources 

where they are both environmentally sound and economically viable. (Manitoba Round Table on sustainable 
development, www.gov.mb.ca/conservation/pollutionprevention/index.html) 

 
2.2 SOUTH AFRICAN APPROACH TO INTEGRATED WATER RESOURCES MANAGEMENT 
 

2.2.1 INTER-GOVERNMENTAL PLANNING 

Each sphere of government is "distinctive, inter-dependent and inter-related". Whilst responsible for planning the 
activities for which it is constitutionally mandated, the activities and the plans and strategies that guide that must be 
aligned with one another and with those of other spheres of mutually cooperative government, the opportunity to 
participate in the development of national plans and strategies, and in making decisions that will affect their areas of 
jurisdiction. Accordingly – 

- National government provides a framework of common policies and principles, and co-ordinated and prioritised 
programmes, within which provincial, municipal and sectoral planning can take place;  

- Provincial growth and development strategies provide a more specific framework for the development of projects and 
programmes on a provincial level, as well as the co-ordination of sectoral and municipal planning; and  
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- Under the Municipal Systems Act, 2000 district municipalities are required to prepare five-year Integrated 
Development Plans to guide and inform all aspects of planning, implementing and managing service provision in their 
areas. The plans must be compatible with national policy and legislation and be aligned with provincial strategies and 
plans. 

 
Fig. 7 illustrates in broad terms the links between the strategies and plans for water resources management and water 
services provision, and the strategies and plans of other national, provincial, municipal and sectoral interests. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
2.2.2. FUNDAMENTAL PRINCIPLES AND OBJECTIVES OF THE WATER ACT 36 (1998) OF SOUTH AFRICA  
 
The principles are captured well in the Department of Water Affairs and Forestry’s slogan:  
“Some, for all, forever” 
 
Some   –  acknowledges that water is a limited resource, 
for all  –  emphasises fairness of access to using the resource,  
forever  –  indicates wise use so the resource is not damaged for the future. 
 
The National Water Act recognises that the water cycle should be managed as a connected cycle.   It recognises that 
water belongs to the whole nation and is administered by the government for the people.  The Act protects the rights of 
all people to have water for their basic needs – drinking, cooking and washing. It also takes into account the needs of 
aquatic ecosystems (lakes, rivers, wetlands estuaries and ground water). The amount of water necessary for ecosystem 
function and for basic human needs is termed Reserve. 
 
The Act protects the rights of ecosystems because ecosystems provide people with so many services necessary to life – 
water supply, waste processing and dilution, natural products (reeds, fish, medicinal plans), nature, and biodiversity 
conservation, flood control, recreation, a “sense of place”  and places for religious rituals. 
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Fundamental Principles and Objectives 
The principles on which the act is based can be grouped into 5 main categories. 
 
LEGAL ASPECTS OF WATER 
Principle 1 
The water law shall be subject to and consistent with the Constitution including the  

* determination of the public interest  
* rights and obligations of public and private parties  

The water law will actively promote the values enshrined in the Bill of Rights.  
 

Principle 2 

All water, wherever it occurs in the water cycle, is a resource common to all, the use of which shall be subject to 
national control. All water shall have a consistent status in law, irrespective of where it occurs. 
 
Principle 3  
There shall be no ownership of water, only a right (for environmental and basic human needs) or an authorisation 
for its use.  
Any authorisation to use water in terms of the water law shall not be in perpetuity. 
 
Principle 4  
The location of the water resource in relation to land shall not in itself confer preferential rights to usage. The 
riparian principle shall not apply. 

 
THE WATER CYCLE 
 
Principle 5.   
In a relatively arid country such as South Africa, it is necessary to recognise the unity of the water cycle and the 
interdependence of its elements, where evaporation, clouds and rainfall are linked to underground water, rivers, lakes, 
wetlands and the sea, and where the basic hydrological unit is the catchment.  
 
Principle 6.    
The variable, uneven and unpredictable distribution of water in the water cycle should be acknowledged.  
 
 
WATER RESOURCE MANAGEMENT PRIORITIES 
 
Principle 7  
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. 
 
Principle 8  
The water required to ensure that all people have access to sufficient water shall be reserved.  
 
Principle 9  
The quantity, quality and reliability of water required to maintain the ecological functions on which humans 
depend shall be reserved so that the human use of water does not individually or cumulatively compromise the long 
term sustainability of aquatic and associated ecosystems. 
 
Principle 10  

The water required meeting the basic human needs referred to in Principle 8 and the needs of the 
environment shall be identified as "the Reserve" and shall enjoy priority of use by right.  

The use of water for all other purposes shall be subject to authorisation.  
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Principle 11.  
International water resources, specifically shared river systems, shall be managed in a manner that optimises the 
benefits for all parties in a spirit of mutual cooperation. Allocations agreed for downstream countries shall be 
respected. 
 
WATER RESOURCE MANAGEMENT APPROACHES 
 
Principle 12  
The national government is the custodian of the nation's water resources, as an indivisible national asset.  
Duties 
1.  promote the public trust,  
2. ultimate responsibility for, and authority over, water     resource management,  
3. ensure equitable allocation and usage of water  
4. transfer of water between catchments  
5. international water matters. 

 
Principle 13 
The custodian shall ensure that the development, apportionment, management and use of those resources is carried 
out using the criteria of public interest, sustainability, equity and efficiency of use in a manner which reflects its 
public trust obligations and the value of water to society while ensuring that basic domestic needs, the 
requirements of the environment and international obligations are met.  
 
Principle 14  
Water resources shall be developed, apportioned and managed in such a manner as to enable all user sectors to gain 
equitable access to the desired quantity, quality and reliability of water.  

 
Conservation and other measures to manage demand shall be actively promoted as a preferred option to achieve 
these objectives. 
 
Principle 15. 
Water quality and quantity are interdependent and shall be managed in an integrated manner, which is consistent 
with broader environmental management approaches. 
 

Principle 16  

Water quality management options shall include the use of economic incentives and penalties to reduce pollution; and 
the possibility of irretrievable environmental degradation as a result of pollution shall be prevented. 

Principle 17  
Water resource development that is consistent with the broader national approaches to environmental 
management.  
 
Principle 18  
Since many land uses have a significant impact upon the water cycle, the regulation of land use shall, where 
appropriate, be used as an instrument to manage water resources within the broader integrated framework of 
land use management. 

 
Principle 19  
Any authorisation to use water shall be given in a timely fashion and in a manner which is clear, secure and 
predictable in respect of the assurance of availability, extent and duration of use 
The purpose for which the water may be used shall not arbitrarily be restricted. 
 
Principle 20  
The conditions upon which is granted to use water shall take into consideration the investment made by the user in 
developing infrastructure to be able to use the water.  
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Principle 21  
The development and management of water resources shall be carried out in a manner that limits to an acceptable 
minimum the danger to life and property due to natural or manmade disasters. 
 
Water institutions  
Principle 22.  
The institutional framework for water management shall as far as possible, be simple, pragmatic and 
understandable. It shall be self-driven and minimise the necessity for state intervention.  
Administrative decisions shall be subject to appeal. 
 
Principle 23  
Responsibility for the development, apportionment and management of available water resources shall, where 
possible and appropriate, be delegated to a catchment or regional level in such a manner as to enable interested 
parties to participate. 
 
Principle 24  
Beneficiaries of the water management system shall contribute to the cost of its establishment and maintenance, on 
an equitable basis. Water services 
 
Principle 25  
The right of all citizens to have access to basic water services (the provision of potable water supply and the 
removal and disposal of human excreta and waste water) necessary to afford them a healthy environment on an 
equitable and economically and environmentally sustainable basis shall be supported. 
 

Principle 26 

Water services shall be regulated in a manner that is consistent with and supportive of the aims and approaches of 
the broader local government framework. 

 
Principle 27 
While the provision of water services is an activity distinct from the development and management of water 

resources, water services shall be provided in a manner consistent with the goals of water resource  
management.  
 
Principle 28 

Where water services are provided in a monopoly situation, the interests of the individual consumer and the 
wider public must be protected and the broad goals of public policy promoted. 
 
 
2.2.3. CATCHMENT MANAGEMENT 
 
Under the National Water Act the river as a resource is managed by Catchment Management Agencies.   
All the factors in the whole catchment need to be taken into account and managed in a way that is best for all the people 
who live there. 
 

Catchments – the units of water resource management    
A key feature of the NWRS is the identification of 19 Water Management Areas (WMAs) for South Africa. A WMA can 
either include a major catchment with its component sub-catchments, such as WMA 14 (the Lower Orange River) or 
several smaller catchments, such as WMA 15 (the Fish to Keiskamma Rivers). The NWRS provides maps of each WMA, 
and further subdivides them into component sub-areas made up of quaternary catchments, which are the smallest units 
of water resource management (DWAF 2004). Each WMA will, in time, have its own Catchment Management Agency 
(CMA) to take responsibility for water resource management in that area. The CMAs will be regional institutions 
accountable to the Minister of Water Affairs and Forestry for water resource management. Until these CMAs are in 
place, the regional DWAF offices are undertaking regional water resource management responsibilities.   
 
 Water resource management decisions also have to be made at smaller scales than WMAs and catchments.  Within 
each WMA, the NWA requires ‘significant’ water resources (all but very small resources) to be classified, and an 
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ecological Reserve assigned to each one, as discussed above. This ecosystem class defines the RQOs that will guide 
management decisions.  If monitoring indicates that the plan is not working (for example if key objectives are not met), 
then management returns to Step 1 (as listed above) and modify the plan. If monitoring indicates the plan is working, 
then management cycles between Steps 2 and 3 until the need to replan arises. This cyclical shift between steps is 
adaptive, and ensures that management learns as it goes.   
 
 

Catchment Management Agencies  
 
What are CMAs? 
CMAs are statutory bodies established under Section 77 of the Act. One CMA will be established for each Water 
Management Area. They are governed by a Board, which represents a broad stakeholder grouping together with 
experts. They must seek co-operation and agreement on water-related matters from the various stakeholders and 
interested persons. 
 
Legal provisions for establishing CMAs 
The Minister may initiate the establishment of a CMA in a water management area (s78) (1). 
Stakeholders may initiate and submit a proposal for CMA establishment in a particular water management area (s77). 
 
Role players  
The need for public consultation is implicit in the required contents of the proposal to establish the CMA (s81) (3) and in 
the requirement for the advisory committee: governing board to consult with relevant organs of state and interest groups 
(s81) (4). 

• Department of Water Affairs and Forestry (particularly the Regional Office) as the a priori CMA and the body 
responsible for ensuring the process meets the requirements of the Act.  

• Other statutory water institutions may play a role in water resources management or water supply within a 
particular water management area. 

• Stakeholders and water users who have an interest in the water management area. 
• Local, provincial and national government (and other organs of state) in the water management area with which 

the CMA will need to encourage cooperative governance. 
 
Powers of a CMA need to be either delegated to the CMA by the Minister in writing (s63) or assigned by the Minister 
through a notice in the Gazette (s73). 
 
Water Management and Service Institutions 
Water management and service institutions are listed below.  In terms of the Water Act (s1) ‘water management 
institutions’ are  

CMAs 
Water User Associations  
International Water Management Bodies 
Any person who fulfils the functions of a water management institution in terms of the Act  

In terms of the Water Services Act (Act 108 of 1997)(s1) ‘water services institutions’ provide either bulk water or water 
supply and sanitation and can be: 

Water Boards 
Water Services Authorities 
Water Services Providers 
Water Services Committees. 

 
What is the role of CMAs?  
A CMA manages water resources within a defined Water Management Area. Such management is carried out in 
accordance with a Catchment Management Strategy prepared by each CMA. A Catchment Management Strategy may 
be defined as an overall plan or campaign to handle the affairs of a WMA to achieve specific objectives.  
The CMA must give effect to the Catchment Management Strategy, which is underpinned by the principles of equity, 
efficiency, sustainability and representivity. 
 Initial role: 
1. Investigate, and advise interested persons on, the protection, use, development, conservation, management and 

control of the water resources in its Water Management Area. 
2. Develop a Catchment Management Strategy. 
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3. Co-ordinate the related activities of water users and of water management institutions within its Water Management 
Area. 

4. Promote the co-ordination of the implementation of its Catchment Management Strategy with the implementation of 
any applicable development plan in terms of the Water Services Act (Act 108 of 1997). 

5. Promote community participation in its functions. 
 
Schedule 3 of the Act sets out more general powers and duties relating to the management of the water resource. 
1. Manage, monitor, conserve and protect water resources and implement catchment management strategies. 
2. Make rules to regulate water use. 
3. Require establishment of management systems by water users. 
4. Require alterations to waterworks. 
5. Temporarily control, limit or prohibit use of water during periods of water shortage. 
 
The powers and duties of a responsible authority are set out in Chapter 4 of the Act and relate to the ability to authorise, 
licence and regulate water use.  
1. Issue general authorisations and licences in respect of water use subject to conditions 
2. Extend the licence period under certain conditions 
3. Review licences at periods stated in the licence and make amendments to its conditions or renew it 
4. Waive the need for a licence if the water use is authorised under another law 
5. Promote ‘one stop shop’ licensing  
6. Require licence applicants to provide security for licence obligations 
7. Require registration of existing lawful water uses 
8. Require an existing water user to apply to verify its water use 
9. Undertake compulsory licensing where there is water stress 
10. Suspend or withdraw entitlements to use water 
11. Enforce licence conditions 
 
Proposed functions of CMAs, including functions to be assigned/delegated to it 
This is a crucial component of the proposal and must balance the need for management of priority water resource issues 
at a catchment (Water Management Area) scale available in the water management area for the CMA. As a minimum, 
the proposal must provide a detailed interpretation of the initial functions of CMAs (s80) and the way in which it is 
envisaged that these will be performed. 
 
How do CMAs fit into the overall context of water management? 
CMAs provide the second tier of the water management structure provided under the Act. Each CMA is responsible for 
the progressive development and broad implementation of a Catchment Management Strategy within their Water 
Management Area. They operate within its broader framework provided by the Minister of Water Affairs and Forestry 
(Minister) and the National Water Resource Strategy. Local implementation of a Catchment Management Strategy may 
be carried out through other institutions to which the CMA may delegate functions. 
 
2.2.4. APPROACHES TO WATER RESOURCE PROTECTION 
 

2.2.4.1. INTRODUCTION 
Empowering people: water, people and the law (Dr CG Palmer) 

 
The Act protects the rights of ecosystems because ecosystems provide people with so many services necessary to life –  
water supply, waste processing and dilution, natural products (reeds, fish, medicinal plans), nature, and biodiversity 
conservation, flood control, recreation, a “sense of place”  and places for religious rituals. 
 
The Act uses the word “sustainability” to describe how aquatic ecosystems have to be managed or assisted to supply 
water for our grandchildren and future generations.    
 
Focus on   “water resource protection to ensure sustainable water resource use” of the  
 
The process by which people choose what they want from their aquatic ecosystem is called in the  
National Water Act a Reserve assessment. 
 Basic human needs assessment, and an  
 Ecological Reserve assessment to determine the ecological water requirements (EWR) 
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There are four classes of ecosystem health (Table 7):  
 Protected,  
 Good,  
 Fair,  
 Poor.  
 
The first step in an ecological Reserve assessment is to find out the present state or health of the resource – 
whether it is a river, wetland, groundwater or estuary.  
 
This is quite a complicated process. 
 
Information is collected about rainfall, river flow, water chemistry,  
what habitats plants & animals need, which plants and animals should be in a particular place.   
  
Which patterns of flow and patterns of water chemistry is needed is needed for the system to function at each class of 
ecosystem health (Table 7) 
 
Then the Act requires management of the river to involve all stakeholders in the catchment area. The community 
consists of stakeholders & institutions.  
 
Institutions:  
Catchment management agencies 
Local or provincial government  
Water user associations or   
any other fora such as water committees,  
These have to be fair and representative and gender-respectful 
 
Those who are dependent on the river should be informed about the present class of the river and what can be done to 
keep it like that, or what can be done to improve it.     
 
They will be invited to discuss how much development the river can tolerate.   
 
Stakeholders can influence, discuss and decide on how much water is taken out of the river and how the water from the 
river is used and for what purpose.    
Decisions are also made about waste disposal and zoning for recreation and nature conservation.  
 
The Reserve 
The Reserve specifies quantity and the quality of the water in the resource.    
Every aspect of the water resource has rights under the Act.   
 
Ecological water requirements:  
For every river, wetland, and estuary and even for groundwater, before any use is made of the water resources, a certain 
amount of water of specified quality has to be reserved in order to protect and maintain “the ecological functions on 
which humans depend”.  To determine the EWR of a river or portion thereof the Ecostatus will be assessed. 
 
The Act requires that all water uses have to be authorised in order to protect the Reserve.   
The Reserve is really the “speed limit” for water resources – a set of rules to prevent rivers and other aquatic 
ecosystems from being over-used.    
 
ANALOGY: You can think of maintaining a river like running a bus.    
A luxury bus that carries some people comfortably can travel long distances but is expensive. A truck that can get people 
to where they want to go at a much lower expense, but not very comfortably.  A taxi driven at top speed all the time – it 
might get the passengers to their destinations quickly, but there’s a high risk that it will break down or crash. You can 
load up the vehicle beyond its capacity, it might break down completely, then no-one gets to their destination.   There’s 
only one way , which is to maintain the vehicle well and drive carefully.  
 
Rivers often have to serve a number of different users, some of whom want lots of water, some only a little.  
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Some users need very good water quality, some don’t mind.    
Some rivers have been used extensively for industry and agriculture.  
 
A river like the Vaal has a number of big (expensive) dams and water transfer schemes which can cause environmental 
problems. Many rivers have smaller storage, extraction, and water treatment schemes. A few rivers, like the Sabie in 
Mpumalanga, need to be kept as near to natural as possible. 
 
The Water Act aims to reserve some water of good quality, to ensure enough water for people’s basic needs and to 
maintain the essential ecological processes. Water for basic human use should be provided at minimal or no cost. The 
remaining water can be allocated to users. 
 
The water requirements of the bigger users in many catchments are often greater than what the local river can supply. If 
too many abstraction licenses are granted, the river may fail to supply enough water during droughts, or become so 
polluted that the water is of no use to anyone.  
 
The Act requires that all water uses have to be licensed either generally (general authorisations) or specifically for 
certain uses. The licences are there to make sure that users modify their demands, and use less water.  
 

 
Ecostatus: A framework for assessing ecological conditions for river health and ecological reserve 
determinations and monitoring 

 
The Ecostatus is defined as “totality of the features and characteristics of the river and its riparian areas that bear upon its ability to 
support and appropriate natural flora and fauna and its capacity to provide a variety of good and services.”  (Iversen et al. 2000) 
  
To derive the Ecostatus, an assessment of the degree of ecological integration of a river is reached by evaluating the state of the 
drivers (hydrology, geomorphology, physico-chemistry) and the responses of the biota.  
To accomplish this, consistent indices for the assessment of the ecological state of each of the biophysical components have been 
devised (Box 3) and consistent protocols for the integration of the results obtained from these assessments have been developed 
(WRC report KV168/05). 
 
This process will: 

- Identify symptoms, 
- Identify and measure signs 
- Make provisional diagnosis  
- Conduct tests to verify the diagnosis 
- Make a prognosis 
- Prescribe treatment 

of a river that is no longer in an optimal state (Based on Shaeffer et al. 1988). 
  
Various levels of Reserve Determination can be undertaken (to suit available funds and the importance and size of the resource) 
each with its own Ecological Water Requirement method and modified EcoClassification process.  Depending on available 
information and detail required there are 5 Ecostatus levels: 

• Desktop Ecological Reserve method → desktop Ecostatus level  
• Rapid 1 Ecological Reserve method → Ecostatus level 1 
• Rapid II Ecological Reserve method → Ecostatus level 2 
• Rapid III Ecological Reserve method → Ecostatus level 3 
• Intermediate or comprehensive ecological Reserve method → Ecostatus level 4. 

 
A generic EcoClassification procedure is a follows  (see flow diagram below) 

• Determine the reference condition for each component of the resource  
• Determine the Present Ecological State (PES) of each component and the Ecostatus 
• Determine the trend for each component and Ecostatus trend 
• Determine reasons for PES and if it is flow related or not 
• Determine Ecological Importance and Sensitivity (EIS) for biota and habitat 
• Considering the PES and EIS suggest a realistic recommended ecological category (EC) for each component as well as 

the Ecostatus. 
• Determine the EC for both components and Ecostatus (Table 7) 
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Additional use of the ecostatus approach will be: 
In terms of determining river condition/integrity for systematic river conservation purposes.  Depending on the availability of 
information and knowledge on the river, the approach for this purpose may vary between the more typical River Health Programme  
type procedure and the typical full suite of ecostatus determination. 
 
Where a comprehensive (or even intermediate) reserve determination and compulsory licensing is not a priority within the 
foreseeable future, it can be envisaged that an ecostatus assessment more detailed than the RHP assessment as for “typical” State 
of River purposes would be followed.  This would allow a basis for formulating resource quality objectives that can be used in an 
ecological monitoring programme (determination of trends, etc.) with an emphasis on biomonitoring) and resource management.  
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. 
 

Flow diagram illustrating the information generated to determine the range of EC for which EWR will be determine 
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2.2.4.2. NATIONAL WATER RESOURCES STRATEGY CHAPTER 3 
PROTECTION OF WATER RESOURCES  

 INTRODUCTION  
Chapter 3 of the National Water Act (NWA) (1998) requires that water resources be protected and managed to meet the 
water quality requirements of ecosystems. At the same time the Act also requires that water be used for social and 
economic benefit.   
 
Integrated Water Resource Management can be defined as a participatory planning and implementation process, 
based on sound science, which brings together stakeholders to determine how to meet society’s long-term needs for 
water and coastal resources while maintaining essential ecological services and economic benefits (USAID 
http://www.usaid.gov/our_work/environment/water/what_is_iwrm.html). 
 
Equitable access has both a short-term and long-term dimension. It is important that the needs of present and future 
generations are considered in the management of water resources.  
 
To give effect to the interrelated objectives of sustainability and equity an approach to managing water resources has 
been adopted that introduces measures to protect water resources by setting objectives for the desired condition of 
resources, and putting measures in place to control water use to limit impacts to acceptable levels.  
 
The approach comprises two complementary strategies as follows  
Resource-Directed Measures: These measures focus on the quality of the water resource itself. Resource quality 
reflects the overall health or condition of the water resource, and is a measure of its ecological status. Resource quality 
includes water quantity and water quality, the character and condition of in-stream and riparian habitats, and the 
characteristics, condition and distribution of the aquatic biota. Resource quality objectives will be defined for each 
significant resource to describe its quality at the desired level of protection. (See Note 3 in Chapter 1 and Part 2 of this 
chapter for the definition of water use).  
 
Source-Directed Controls: These measures contribute to defining the limits and constraints that must be imposed on 
the use of water resources to achieve the desired level of protection. They are primarily designed to control water use 
activities at the source of impact, through tools such as standards and the situation-specific conditions that are included 
in water use authorizations. Source-directed controls are the essential link between the protection of water resources 
and the regulation of their use. (Conditions of use are discussed in Part 2 of this chapter).   
Coherent and integrated approaches to balancing the protection and use of water resources will therefore require the 
collective application of resource-directed measures and source-directed controls in respect of water quantity and 
quality, as well as the biological and physical dimensions of the resource.  
 
Although the Act promotes, among other things, resource protection to support long-term sustainable use and 
development, water resources are sometimes polluted or damaged through accident, negligence or deliberate actions. In 
such cases the Act holds the parties responsible for the pollution or damage liable for any clean-up or rehabilitation that 
may be necessary.  
 

Resource-Directed Measures 
The system for classifying water resources, the process to determine a class for each significant water resource, and the 
process to determine the Reserve and resource quality objectives for the resource in accordance with its class are still 
under development.  
 
These measures will not be established via the National Water Resource Strategy (NWRS), because the Act requires 
the following   
 
-The classification system for water resources is to be established (prescribed) in terms of section 12 of the Act by 
means of regulations after mandatory public consultation and consideration by Parliament [1].   
-The determination of the class, the Reserve and resource quality objectives for a water resource are to be established 
by Government Notices in terms of sections 13 and 16 of the Act respectively, following mandatory public consultation.  
 
It is anticipated that the Department will invite comments on these proposals, in accordance with the Act's requirements 
for consultation, by the end of 2004.  
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Information on possible approaches to resource protection is provided in the NWRS to present as complete an account 
as possible of the Department's intentions for water resources management.  
 
An important consideration in the development of resource-directed measures is that they should be technically sound, 
scientifically credible, practical and affordable.  
  
* More details about the current state of the classification system are to be found in section 2.2.4.3.below.  
 

Biodiversity conservation  
It is not possible for all resources throughout the country to be given a high level of protection without prejudicing social 
and economic development. Equally it is not desirable for all resources to be classified at a uniformly low level so as to 
permit maximum use. An ad hoc approach to resource protection would not address the variability among living 
organisms and their habitats required to represent all aspects of biological diversity. Accordingly a systematic and 
strategic approach is being developed to ensure that biodiversity conservation – required to conserve representative 
diversity and ecological functioning of South Africa's water resources is achieved.  
 

 Classification of Water Resources, Determination of the Reserve and Resource Quality Objectives  
The class of a resource, the Reserve and its resource quality objectives are intimately related to one another.  
 
• The Reserve includes the quantity and quality of water to meet basic human needs and to protect aquatic ecosystems 

(Ecological water requirements).  
• Resource quality objectives provide numerical and/or descriptive statements about the biological, chemical and 

physical attributes that characterise a resource for the level of protection defined by its class. Thus resource 
quality objectives might describe, among other things, the quantity, pattern and timing of instream flow; water 
quality; the character and condition of riparian habitat, and the characteristics and condition of the aquatic biota.  

• Resource quality objectives must take account of user requirements and the class of the resource. Accordingly, the 
determination of the management class of a resource and the related Reserve and resource quality objectives 
(jointly, a resource-directed measures determination) will usually be undertaken as an integrated exercise. 
This will be done once the resource classification system is established. At present, until the classification 
system is established, all determinations are "preliminary" in terms of the Act (see Box 3.3.1).  

 
Because water use authorisations may be considered before the class and the Reserve have been determined for the 
resource in question (see Box 1), the appropriate procedures will be applied on an ad hoc basis when required for 
individual and ad hoc applications for water use.  
 

Box 1: Determinations and preliminary determinations  
 
The Act speaks of determinations of class and resource quality of the Reserve objectives (section 13(1)), and of 
the Reserve (section 16(1)), as well as of preliminary determinations (sections 14(1) and 17(1) respectively).  
 
"Preliminary" in this context refers to a determination carried out before the formal prescription of the classification 
system. This is a transitional measure that makes it possible to license water use while the classification system is 
being developed and established in terms of the Act.  
 
Preliminary does not refer to the method used for the determination, the resolution of the determination or to the 
level of confidence in the results. A preliminary determination may be carried out using any method and at any 
resolution.  
 
Authorisation of water use is however always subject to the preliminary determination, and considering the 
requirements of the Reserve.  
 
The Act does not require a process of public consultation for preliminary determinations, nor does it require them 
to be published. In practice, however, in the interests of openness and transparency, the Department will as far as 
possible consult with the public in respect of major preliminary determinations.  
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Resource-directed measures may be determined for a localised area or for a larger area such as a whole catchment 
area. In a larger area, resource units that require individual attention will be identified on the basis of different biophysical 
characteristics.  
 
  Source-Directed Controls  
Source-directed controls were implemented to a limited extent under the 1956 Water Act, notably in respect of the waste 
discharge permit system. Source-directed controls are now incorporated into conditions in water use licences and 
general authorisations. The conditions that may be imposed on water use are described in section 29 of the Act, and 
cover all aspects of all types of water use. They are closely associated with the resource quality objectives discussed 
previously, and are intended to ensure that the cumulative impact of water use, in respect of quantity and quality, does 
not exceed the limits appropriate to the class of the resource.  
 
Source-directed controls for all water use will continue to be implemented as licences are issued, and will contribute to 
the achievement of the objectives for the protection and use of a resource in terms of its class. Source-directed controls 
will also inform the drafting of regulations on water use under section 26 of the Act. Licence conditions and regulations 
on water use are discussed in Part 2 of this chapter.  
 
Source directed controls may be categorised as follows –  
- Best management practice measures that relate to measures and standards that applies nationally with respect to 
water use.  
- Special measures relate to source-related requirements dictated by and/or derived from catchment management 
strategies and/or plans.  
- Site specific measures relate to measures arising from the process of authorising water use.  
They take account, among other considerations, of general authorisations specified at national or regional levels, and 
considerations that are specific to the water use being considered in a particular location.  
 

2.2.4.3. THE PROPOSED NATIONAL WATER RESOURCE CLASSIFICATION SYSTEM (WRCS) 
 
The desired characteristics of the resource are represented by a Management Class (MC), derived from the WRCS 
through a consultative classification process to facilitate a balance between protection and use of the nation’s water 
resources. The economic, social and ecological implications of choosing a MC will need to be established and 
communicated to all Interested and Affected Parties (I&AP) during the Classification Process. For each MC derived, 
Resource Quality Objectives (RQOs) will be set by the Minister or her delegated authority for every significant water 
resource (river, estuary, wetland and aquifer). This will be binding on all authorities or institutions when exercising any 
power, or performing any duty under the NWA. This MC, which may range from Natural to Heavily Used/Impacted 
essentially, describes the desired condition of the resource, and concomitantly, the degree to which it can be utilised.  
The MC of a resource therefore sets the boundaries for the volume, distribution and quality of the Reserve and RQOs, 
and thus the potential allocable portion of a water resource for off-stream use. This has considerable economic, social 
and ecological implications.  
 
Proposed levels of classification for management. 
Class I. Natural  
A resource classified as Natural will be one in which –  

• human activity has caused no or minimal changes to the historically natural structure and functioning of 
biological communities (animals and plants), hydrological characteristics and  the bed, banks and channel of 
the resource; (ecological category A) 

• chemical concentrations are not significantly different from background concentration levels  or ranges for 
naturally occurring substances.  

• Safe for contact recreation and most water uses and  
• can be used for basic human needs with minimum treatment; 
• The resource is situated in a national or international heritage site or wilderness area; 
• It has compelling biodiversity characteristics; 
• It is a protected site under the Ramsar Wetlands Convention; 
• It is situated in an area that has economic importance for tourism or the harvesting of medicinal plants;  
• It has social and/or cultural significance; or   
• It is an area designated as Natural under other legislation. 
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The Natural class will provide a reference condition for other resources classified at greater levels of impact, that is, 
resources in other classes will be defined in terms of the degree of deviation from the Natural class. 
 
Class II.  Moderately used / impacted  

• Resources that are slightly to moderately altered from their natural condition due to the impacts of human 
activity and water use; 

• retain a high degree of ecological function and integrity (ecological category B to high C); 
• safe for some recreation and non-sensitive water uses; and 
• can be used for basic human needs with conventional treatment. 

 
Class III. Heavily used / impacted  

• Resources that are significantly changed from the Natural class reference conditions due to the 
impacts of human activity and water use but are nevertheless ecologically sustainable; 

• where there are pressing social and economic reasons to permit uses that will cause limited, short-
term and reversible degradation of the resource, cases will be considered on their merits within the 
framework of long-term sustainability;  

• retain at least some ecological function, but probably highly modified from Natural (ecological category 
D); 

• safe for some non-contact recreation and some non-sensitive water uses; and 
• may require advanced treatment to meet basic human needs requirements. 

 
Class IV. Unacceptably degraded resources  

• Unacceptably degraded resource due to over-exploitation 
• MC set at one class up with the aim to rehabilitate this resource to at least one higher class.  

 
 
Water resources will normally be managed in order to achieve the long-term goals of the management class. When there 
are pressing social and economic reasons to permit uses that will cause limited, short-term and reversible degradation of 
the resource, these cases will be considered on their merits, within the framework of resource protection for long-term 
sustainability.  
 
Until the procedures and protocols are completed a preliminary process is in place (Box 1) 
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Box 2.   National Water Resource Classification Strategy guiding principles 
 

Principle 1: Balance and trade-off for optimal use 
The chosen management class should balance protection of the resource with its utilisation in line with societal norms and 
values. Utilisation of the resource provides economic and social benefits; it also has the potential, however, to compromise 
ecosystem integrity, which has economic and social costs. This balance will require trade-offs. The NWRCS should 
therefore clearly outline the implications of different management classes to facilitate informed decision-making.  

Principle 2: Sustainability  
The principle reason for the protection of water resources is to maintain ecosystem integrity at a level that ensures the 
continued delivery of desired ecosystem goods, services and attributes for use. The NWRCS therefore needs to provide a 
framework to help facilitate the sustainable use of water resources. It is also recognised that there is a sustainability 
baseline that if crossed, could result in the non-delivery of the goods, services and attributes necessary for economic 
growth, poverty alleviation and the redress of historical inequality. As there is a degree of uncertainty as to the exact 
position of this baseline, and as the risks exceeding the limits of sustainability are considerable, the precautionary principle 
will be applied. 

Principle 3: National interest and consistency 
A management class of a resource may produce solutions that are acceptable at a local-level, but are sub-optimal when 
considered at a national-level. Catchment-level decisions therefore need to be evaluated against national-level interests 
(and where appropriate, international-level constraints, e.g. international obligations). The NWRCS should also outline a 
clear intention with respect to the characteristics of different management classes and provide for consistency in this regard. 

Principle 4: Transparency 
Stakeholders should be consulted both in the development of the NWRCS and in the process of classifying the nation’s 
water resources. The approach should be legitimate and transparent, and ensure that the valuation method used for 
determining trade-offs is fair. As the management class has considerable economic, social and ecological implications, 
stakeholders will need to be informed in a meaningful way of the potential impacts on and risks (and benefits) of the 
NWRCS to them. Further, stakeholders will need to be informed about the level of uncertainty that accompanies many of 
the economic, social and ecological predictions inherent in the Classification (and ‘Larger’) Process. 

Principle 5: Implementability 
The NWRCS needs to be used, at reasonable cost, by trained DWAF/CMA staff at an operational level. The institutional 
and transactional costs associated with making a decision on the management class should be as low as possible. The 
NWRCS should also be sufficiently robust to make a decision in the light of imperfect knowledge. The final outcome of the 
Classification Process should take into consideration the impacts of existing entitlements to use water (for both abstraction 
and disposal) as well as regional- and national-development objectives. 

Principle 6: Interdependency of the hydrological cycle 
All components of a water resource are linked. As such, the NWRCS needs to account for the interlinkages between all 
resources dependent on water; rivers, aquifers, wetlands and estuaries. 

Principle 7: Legally defensible and scientifically robust 
The NWRCS should be legally defensible and scientifically robust. It should be based on sound socio-economic and 
ecological principles in line with IWRM goals. The NWRCS and Classification Process should be legally defensible, apply 
due diligence in the decision-making process, and prevent legal liability accruing to DWAF or the stakeholders. It should 
also be consistent with South Africa’s international obligations and other environmental legislation both at a national- and 
international-level. The guidelines should indicate the best available tools and data sets to be used in the Classification 
Process. These will need to be regularly updated to account for developments in science and technology.  

Principle 8: Management scales 
The scale at which the NWRCS is applied should be appropriate to the problem at hand. The end result of the Classification 
Process will be the recommendation of a management class. The implications of this will need to be understood, 
implemented and checked at multiple scales.  

Principle 9: Auditable and enforceable 
The NWRCS needs to be auditable and enforceable to ensure that it is operationalised. Thus, the regulator will need to 
ensure that a transparent, permanent record of the procedures, information and logic used for classifying a particular 
resource is created and maintained. The outcomes of the NWRCS also need to be monitored and enforced. 

Principle 10: Lowest level of contestation and the highest level of legitimacy 
Given the strategic importance of the NWRCS, the principle of lowest level of contestation and highest level of legitimacy 
should be applied. This requires consultation with, and the highest level of buy-in from, internal (DWAF) and external 
strategic stakeholders and I&APs.  

Principle 11: Utilisation of existing tools, data and information 
The NWRCS will use existing tools, data and information wherever possible. Where applicable, existing tools, data and 
information will be modified or extended to meet the requirements of the NWRCS. Unless there is an urgent need to do so, 
no new tools, data or information will be developed or collected. 
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Outline of the Envisaged Classification Procedure 

Step 1: Delineate units of analysis and description of the status quo; including: 

a. Identification and description of sectoral use of water and Ecological Goods, Services and Attributes (EGSAs).  
b. Description of water resource infrastructure. 
c. Delineation of aquifers, estuaries, rivers and wetlands and description of Present Ecological Status (PES) and 

Ecological Importance and Sensitivity (EIS). (Table 7) 
d. Delineation and description of socio-economic communities and their use of water and EGSAs. 
e. Overlay of units delineated in Steps 1a to 1d. 
f. Consolidation and definition of Integrated Units of Analysis (IUA). 

 Step 2: Flow response extrapolation; including: 

a. Identify EGSAs used in each IUA 
b. Identify nodes to which existing RDM data can be extrapolated. 
c. Consolidate and define IUA. 

 
Step 3: Quantify Ecological Water Requirements (EWRs); including:  

a. Define non-negotiable constraints (national- and regional-level constraints and second-level constraints). 
b. Determine six starter catchment configurations. 
c. Develop node rule curves for classes in catchment configurations. 

Step 4: Pre-testing hydrological feasibility of catchment configuration scenarios; including: 

a. Screen catchment configurations for hydrological feasibility. 
b. Discard/adjust non-feasible configurations. 
c. Group river nodes into IUA. 

Step 5: Description of changes in EGSAs for feasible scenarios; including: 

a. Description of water quality implications for users. 
b. Describe changes in EGSAs identified in 2c. 
c. Re-test configurations for hydrological feasibility, if necessary. 

Step 6a: Internal DWAF IWRM process 

Step 6a involves an internal DWAF IWRM process of evaluating scenarios generated during Steps 4 and 5 in 
conjunction with the verification of Existing Lawful Use (ELU) process, Compulsory Licensing process (including 
reconciliation and licence applications), water requirements for redress and equity, CMS and future use scenarios. 
This will include description of the socio-economic and ecological implications of scenarios at catchment,-, 
regional- and national-scales. This will constrain the number of scenarios for Step 6b. 

Step 6b: Iterative process of evaluating alternative scenarios with stakeholders 

Step 6b forms part of the ‘Larger Process’ where the economic, social and ecological trade-offs will be made. 
Emerging from this ‘Larger Process’ will be the recommended MC, RQOs and Reserve, CMS, allocation schedule, 
modelling system and the monitoring, auditing and compliance strategy. A number of key questions will need to be 
addressed in this ‘Larger Process’. These include: 
 

• at what level will the trade-offs be negotiated? 
• in what institutional setting will they be negotiated? 
• what types of scenarios will inform the process of negotiation?; and 
• the recommended MC, Reserve, RQOs, CMS and allocation schedule will impact on specific groups of 

people, so the key question will be who benefits and who pays the social and economic cost? 
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These key questions should be framed (and assessed) in the context of equity, efficiency and sustainability as 
required by the NWA, and by the core objectives of the present government which are, amongst others, to ‘…halve 
poverty and unemployment by 2014’, reduce the regulatory burden on small and medium businesses and 
eliminate the second economy1. Step 6 should therefore contribute to meeting government’s objective of 
‘…reduce(ing) inequality and virtually eliminating poverty’2. 

Step 7: Presentation of summary information and recommendation of a class configuration scenario to the 
Minister or her delegated authority 

A template will be developed for presenting the summary information from the generated scenarios to the Minister or 
her delegated authority for a decision on the MC. This will include: 

• the economic, social and ecological implications of each scenario; 
• the input from the stakeholders; and  
• the recommended class configuration.   
 

Table 7 Ecological integrity status categories 
Category Ecological integrity status 

A 
Unmodified, natural; the resource base reserve has not been decreased – the resource capability has not 
been exploited.  
 

B 

Largely natural with few modifications; the resource base reserve has been decreased to a small extent. 
A small change in natural habitats and biota may have taken place, but the ecosystem functions are 
essentially unchanged. 
 

C 

Moderately modified; the resource base reserve has been decreased to a moderate extent. Changes of 
natural habitat and biota have occurred but the basic ecosystem functions are still predominantly 
unchanged. 
 

D 
Largely modified; the resource base reserve has been decreased to a large extent. Large changes in 
natural habitat, biota and basic ecosystem functions have occurred. 
 

E 
Seriously modified; the resource base reserve has been seriously decreased and regularly exceeds the 
resource base. The loss of natural habitat, biota and basic ecosystem functions are extensive. 
 

F 

Critically modified; the resource base reserve has been critically decreased and permanently exceeds the 
resource base. Modifications have reached a critical level and the resource has been modified completely 
with an almost total loss of natural habitat and biota. In the worst instances, the basic ecosystem functions 
have been destroyed and the changes are irreversible.  
 

 
 
 
 
 
 
 
 
 
 
 
 
 

                                                 
1 www.info.gov.za/issues/asgisa/ 
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 Box 3. Indices to determine Ecological Categories (EC) for each component  
 
HAI – hydrological driver assessment index 
GAI -geomorphological driver assessment index 
PAI – physico-chemical driver assessment index 
FRAI – fish  response  assessment index 
MIRAI – macro-invertebrate response  assessment index 
VEGRAI – riparian vegetation response assessment index 
 
Ecostatus definition 
“ The totality of the features and characteristics of the river and its riparian areas that bear upon its ability to support and 
appropriate natural flora and fauna and it capacity to provide a variety of goods and services. (Iversen et al. 2000) 
See WRC Report KV 168/05 2006. 

Additional tools and processes to facilitate a decision on the desired MC of a resource 

It is proposed that in addition to existing DWAF tools, a hybrid Cost-Benefit Analysis (CBA) and Multi-Criteria 
Decision-Analysis (MCDA) tool be utilised to help facilitate a decision on the MC of a resource. The hybrid 
CBA/MCDA tool should help facilitate the Classification Process at a number of levels:  

1. Selecting a subset of flow scenarios for detailed analysis from a broad range of scenarios.  
2.  Identifying the criteria that are required for evaluation, and  
3. Evaluating (scoring and weighting) the criteria that have been chosen, and comparing the 

consequences of different scenarios.  
 

MC scenarios will need to be assessed and aligned with existing DWAF approaches and methodologies for 
water resources/catchment planning, system management, compulsory licensing, source directed controls 
(SDCs) and related management instruments (including command and control, economic instruments (e.g. 
WDCS) and through system operation and/or resource remediation (i.e. as part of the ‘Larger IWRM 
Process’)).  
 

Key Institutional Requirements  
A complex institutional environment will have to be constructed to implement the NATIONAL WATER RESOURCE 
CLASSIFICATION SYSTEM, to maintain the balance between use and protection, both in terms of the systems and 
processes of integrated water resource management (IWRM), and the division of roles and responsibilities between 
DWAF and the Catchment Management Agencies (CMAs).  
 
The WRCS is, necessarily, an integral component of the IWRM environment and the Classification Process is 
fundamentally linked to other processes in the integrated planning of water resource protection, development and 
utilisation, and in the management and control of water use. In particular, the Classification Process and the Catchment 
Management Strategy (CMS) are iterative, while the proposed MC has significant implications for water allocation, 
Compulsory Licensing and the Waste Discharge Charge System (WDCS). A key component of IWRM is therefore an 
iterative process of evaluating scenarios with stakeholders where the economic, social and ecological trade-offs will be 
made, and out of which will emerge the allocation schedule, installed modelling system, MC, reserve, RQOs and the 
CMS. This process is referred to as the ‘Larger Process’.  
 
Given the complex and interrelated nature of the IWRM process, careful consideration of the linkages between the 
evolving WRCS and the ‘Larger Process’ is required. As a result, the institutional arrangements to support such linkages 
are an important element of the evolving WRCS. 
 
Institutionally, the IWRM environment is complicated by the DWAF institutional change process with the decentralisation 
of roles and responsibilities, and the establishment of CMAs. Once decentralisation is complete, the institutional and 
management arrangements to support the WRCS and the Classification Process follow the division of roles and 
responsibilities between DWAF and the CMAs. DWAF assumes custodianship of the resource and of the broad strategic 
objectives of IWRM (including the WRCS and Classification Process) through oversight and regulation of the resource 
and its management, and through support to the CMAs. The CMAs are fundamentally responsible for management of 
the resource. Accordingly, the CMAs develop recommendations on the class, which are assessed and reviewed by 
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DWAF for ultimate consideration and gazetting by the Minister. Before decentralisation is complete, DWAF both acts as 
custodian of the resource and manages the resource, which includes developing recommendations on the class.  
 
Beyond the IWRM environment, the WRCS has bearing on a range of broader processes, given the wider socio-
economic, political and ecological implications of the class. Accordingly, cooperation with all three spheres of 
Government, participation of stakeholders and engagement with civil society is required to ensure appropriateness and 
acceptability of the WRCS and, ultimately, of the proposed class. This implies that the WRCS process is founded on 
consensus-seeking, participation and cooperative governance to ensure socio-economic balance and sustainability in 
addition to the technical elements of ecological sustainability. The institutional arrangements and, importantly, the 
capacity for implementation of the WRCS must take cognisance of this socio-economic imperative. 
 
Accordingly, the key institutional issues in terms of the evolving WRCS should focus on:  
 

• creating an enabling environment, both in terms of the enabling legislation and the institutional 
environment, to ensure integration with associated systems and processes in IWRM; 

• clarifying the roles and responsibilities of different groups and institutions in the Classification Process, 
considering the process of institutional change; and 

• developing appropriate institutional arrangements and the requisite capacity for implementation, 
particularly in the CMAs, to enable cooperative governance, participation and stakeholder 
consultation, and to support the technical processes of the WRCS. 

  
2.2.5   PROTECTION OF WETLANDS  
 
Wetlands are important features of water resource systems. If they are sufficiently protected they offer multiple benefits 
including a range of services such as flood attenuation, groundwater recharge and sediment control, and act as natural 
filters by trapping pollutants. However, they also “use” significant quantities of water through evaporation. They are 
biologically productive, and can be also important centres of biodiversity. Wetlands offer a range of resources for human 
use, such as reeds and grasses. Many wetlands have however been completely destroyed or severely damaged, most 
often by draining to provide additional croplands. Some wetlands are registered protected areas, including World Natural 
Heritage and Ramsar sites. The protection of wetlands will be effected by the strategies and procedures prescribed for 
resource directed measures, and in conjunction with the national and provincial departments of environmental affairs 
which have a key role in the protection of biodiversity.  
  



 

40 

Wetland classification is the first step in devising an RDM system and Brinson (1993) as set out in Table 6 above provide 
the basis for classification which has been modified and adapted for South African conditions. Wetland PES assessment 
differs from that for rivers in that it requires the inclusion of soil analyses as an indicator and relies more on plants than 
on fish and invertebrates as measures of biotic integrity. 
 

 

Box.4. Determination of Wetland Environmental Water Requirements  (Role and type of  Assessment)  

By Gary Marneweck and Mandy Uys (DWAF 2004(c)) 
 

While the wetland Reserve Determination process proposed in 1999 has been used in a number of 
wetland systems, it is under review for further development. 
 
A key issue in the current method is the reliance on a Habitat Integrity Assessment method for determination of Present 
Ecological State Category (PESC), Ecological Importance and Sensitivity Category (EISC), and Ecological Category. This is 
considered an inadequate basis for the determination of these key parameters. Two recommendations are made. Firstly, the 
inclusion of a new South African hydrogeomorphic (HGM, functional) assessment protocol, WETLAND-ASSESS, as a means of 
determining wetland functionality and assessing likely changes in function as the result of altered hydrology. Secondly the 
incorporation of one or more indices of biological integrity (IBIs) to evaluate aspects of wetland ecological character and to 
provide information for use in determining the relevant biotic water requirements needs development to support WETLAND-
ASSESS   
 
WETLAND-ASSESS which is being tested, includes an HGM classification system recommended for use in the Reserve 
process. It is designed for palustrine wetlands only, but has already been used in Reserve Determinations by Marneweck and 
colleagues. These specialists recommend alternative procedures for the determination of PESC, EISC and EC in lacustrine 
wetlands and pans.  
 
In Australia, programmes exist for the monitoring of ecosystem response to Environmental Water Allocation (EWA) delivery. Two 
key reports using similar approaches, regarding EWA are referred to: one a framework for assessing the success of  EWAs in 
maintaining important wetland systems; and the other a guide to the means of estimating water requirements of plants in 
Australian floodplain wetlands. These are valuable in providing a perspective on the type of information required in setting (and 
evaluating) the Ecological Reserve for rivers; and stimulate thought as to how this information could be collected alongside that 
required for bio-assessment.  
 
Tools for Assessment 
Three groups of variables are commonly used in wetland assessment: functional, physical and biotic.  
Soil is one of the most important of the physical variables, and its use as an indicator of the wetting 

regime in wetlands.  
Vegetation is the component of the biota that is best known and understood in South Africa, wetland. 

Plants, with soil are commonly used to delineate wetland boundaries. Clear relationships have 
been demonstrated between changes in wetland plant community composition and a suite of 
wetland stressors, including hydrologic alterations, nutrient enrichment, sediment loading, 
turbidity, metals and other pollutants. Community composition is however also affected by natural 
disturbances, which can complicate the interpretation of plant data.  

Diatoms A South African research from the University of the North West, is currently testing a French 
diatom index, the Specific Pollution Sensitivity Index (SPI) in aquatic ecosystems. Algae are 
generally less studied in South Africa. 

Invertebrates in wetlands differ from stream invertebrates in their greater tolerance of low dissolved oxygen concentration, so 
the SASS5 index cannot be used. A number of Invertebrate Biotic Integrity-type indices have been developed in the 
US based on macro-invertebrates and could bear testing here. (DWAF 2004
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2.2.6. PROTECTION OF GROUNDWATER RESOURCES  
 
Groundwater resources differ from surface water resources in that they are not confined to distinct, visible channels, 
move very slowly and are less prone to rapid temporal variations than surface water. Without proper monitoring and 
management human impacts are usually difficult to detect. As the rehabilitation of polluted or impacted aquifers is 
technically very difficult, lengthy and costly, a careful approach to groundwater protection is required. Because of the  
Technical differences between surface and groundwater, groundwater management has to be considered in its own 
right, although an integrated approach is required if effective water resource management is to be achieved.  
 
Resource-directed measures will continue to play an important role in the management of groundwater resources, 
specifically to ensure that groundwater use is sustainable. The protection of groundwater quality will, however, mainly is 
achieved by source-directed controls focusing on land-based activities that impact underlying groundwater bodies. 
Examples of this include the siting and construction of waste disposal sites and sewage treatment plants. The 
widespread, but usually highly localised occurrence and use of groundwater makes it economically impossible to protect 
all sources to the same degree. Effective and focused protection interventions will be facilitated by a differentiated 
approach, based on a system of resource classification designed specifically for groundwater resources.  
 
 
2.3. ECOLOGICAL GOODS AND SERVICES AND ATTRIBUTES.  
The move towards protection of ecosystems and in particular aquatic ecosystem goods and services has 
arisen for the need to convince people in the broader community about the value of that a healthy functional 
ecosystem has for them. It is felt that people will more readily be convinced to modify lifestyles and consume 
less if they can CLEARLY understand what free benefits they reap from  the ecosystem. 
 

GOODS AND SERVICES’ PROVIDED BY AQUATIC ECOSYSTEMS 
 

WATER IS LIFE – AMANZI BUBOMI! 
 
ABIOTIC PROCESSES IN RIVERS that result in ecosystem services to humans 
Drain landscape 

 Leach solutes from rocks  
 Sculpt the land 
 Move sediments to coastal seas (e.g. Protection of beaches) 
 Provide nutrients to coastal seas (e.g. Inshore fisheries) 
 

 SERVICES provided by rivers (to humans):     
 Provide water (storage, hydroelectricity) 
 Cleanse water by Nutrient re-cycling – removal during growth season, return during senescence. 
 Provide floodplains with silt that enriches soil 
 Support living resources (fish, reeds, grazing hunting,.) 
 Transport by water 

Medicinal plants. Fibre for handicraft  & construction,  
Recreation & education 

 
PROCESSES IN WETLANDS: 
deposition (not erosion as in rivers) 

 accumulation (not transport as in rivers) 
 therefore act as sinks in the landscape, not drains 
 filtration of water by plants and soils 
 

FUNCTIONS 
Sinks in the landscape through sediment deposition, denitrification & phosphorus removal, mineral uptake by 

vegetation 
Stores of water 

 Recharge of aquifers 
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SERVICES PROVIDED BY WETLANDS   
 Amelioration of flood waters 
 Storage of water and flow regulation 
 Cleansing: filtration of suspensoids (sediments and organic debris) 
 Uptake of nutrients 
 Huge productivity (>tropical forests) ➔ living resources (reeds, grazing, fish, ...) 
 High biodiversity 
 Recreation 
   
NB: also artificial = constructed = treatment wetlands 
 
 
RIPARIAN WETLAND – additional ecological benefits: 
Corridors & habitats (otter, birds, snakes, etc.) 
Cover for fish (spawning areas) and invertebrates 
Food source for vegetarian fish 
Control excessive weed growth by shading 
Physical link between water and air for many invertebrates 
Lotic waters offers a more oxygenated root zone 
 
RIPARIAN WETLAND – Hydrological benefits: 
Improve water yields less evaporation and storage. 
Regulate water flow as debris can increase flow resistance and vegetation prevent the damage of floods 
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3. Ecological or Resource Economics – an introduction 

An introduction based on the analyses of a water resource. Summarised from a paper delivered at the 
SASAQS 2004 by T Tlou, D Mullins; HH Pienaar; NJ van Wyk; G Huggins. 

3.1 INTRODUCTION  

Ecology can be said to be the study of nature’s housekeeping while economics is the study of human housekeeping. 
Ecological economics can be said to be the study of how these two sets of housekeeping are related to one another. 
This is the origin of the sustainability problem. The need to ensure sustainability is the cornerstone of the National Water 
Act 36 of 1998. The distinguishing characteristics of ecological economics are that it “treats the economic system as part 
of the larger system that is planet earth” (R Perman et al. 1999). According to Roger Perman et al.. it starts from the 
recognition that the economic and environmental systems are interdependent, and studies the joint economy-
environment system in the light of developments in natural sciences, particularly thermodynamics and ecology over the 
last decade. 

The concept of sustainability involves linking three major points of view; economic (to achieve efficient use of the scarce 
resource), social (to achieve equity objectives and poverty alleviation) and ecological (to achieve resource protection for 
the long term use of the resource).    

Sustainability can be promoted by better economic accounting of the natural capital. That highlights the value of 
integrating economic valuation in ecological reserve determination to promote informed decision making of the use of the 
scarce water resource. This is the background of the approach and process used in the determination of the preliminary 
Reserve of Thukela River catchment at a comprehensive level.  

Water as natural capital provides important benefits to society, both commodity benefits and environmental values. 
Integrating economic valuation of the ecosystem with conventional markets could provide a more holistic picture of the 
implications and related risks in balancing resource protection with socio-economic objectives.  

Water and Environmental Sustainability 

Water is critical for sustaining the natural function of the ecosystem ensuring the maintenance of the resource base from 
which goods and services are provided for society’s use. The protection of the resource base through the determination 
of the ecological reserve attempts to ensure continued services to human society. The consequences of water resource 
degradation must be incorporated into the decision making process. The services provided by the ecosystem can be 
described as follows: 

• The natural resource base provides essential raw materials and inputs which support human activities. In some 
river systems, communities living close to the river are dependent on the river for subsistence fishing, 
harvesting of reeds and sedges, floodplain agriculture, while in others the main services may be of recreational 
or spiritual nature. 

• A functioning ecosystem serves as a sink to absorb and recycle (often at little or no cost to society) the waste 
products of the economic activity through waster assimilation.  

• The ecosystem provides not only benefits but also costs to society. For example waterborne diseases such as 
bilharzia and malaria are disservices that accrue to society as a direct result of the water resource supporting 
the natural functioning of the ecosystem. 

• Water for commercial use  
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 The potential conflict between resource protection (ecological water requirements (EWR)) and resource utilisation 
should not be underestimated.  Water left in the river provides for the ecosystem from which goods and services are 
derived.  Increasing amounts of water is needed to improve the welfare of society through socio-economic development. 
While this process removes increasing amounts of water from the ecosystem it also increases the amount and range of 
waste product inputs to the ecosystem. A trade-off between protection and utilisation can be better understood by 
economic valuation of the ecology as well as the market economy.  

The economic valuation of water for socio-economic benefits and the valuation of the ecological water requirements to 
sustain natural functioning of the ecosystem and assist in the decision-making process aimed at balancing development 
and protection measures of water resources have not been done extensively in Reserve determinations before. The 
determination of a preliminary Reserve for the Thukela River catchment and the Thukela River mouth provided new 
approaches to integrated water resources management in attempting to provide a balance between water resource 
protection and socio-economic development to maximise the welfare of the communities in the catchment. 

During the Thukela River comprehensive reserve determination study during which nine flow scenarios was proposed, 
an integration of the three pillars of sustainable development and management of water resources was conducted. 
During the process an analysis of both the conventional economic and ecological values derived from the river were 
undertaken. 

 

 

 

 

 

 

 

 

 

 

 

 

Figure  8. Tradeoffs among the three main objectives of sustainable water 
resource management (from Tlou et al. 2004). 
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3.2. PROCESS FOR DETERMINING RESOURCE VALUE 

Two procedures are undertaken when determining the value of a resource, conventional economic and ecological value 
of the river system. 

Process for the conventional regional economic analysis 

1. The first step of the conventional economic analysis of the impact of the ecological water requirements for the 
Reserve is to determine the level of economic activity in a catchment for the base scenario (defined as the 
without taking Ecological Water Requirements into consideration). This step involves identification of the entities 
or groupings involved in economic activities in the catchment that use water directly and indirectly and incur 
costs and benefits from the use of water on an annual basis with a planning horizon for the economic analysis 
fifteen or so years in the future. The turnover of each economic sector identified is then calculated, after which 
these figures are fed into a Social Accounting Matrix (SAM) structure to isolate the value added per economic 
grouping. 

2. The second step is the development of the water accounts. The water accounts are generated from the results 
of the water resources yield model (WRYM) that determines the available water to each sector for the scenario 
being investigated. The average volume of water available to each sector together with the sector coefficients is 
then used to calculate value added and the level of employment each sector will support. This is done after 
accounting for the ecological water requirement for each ecological category scenario that is looked at.  

3. The third step is the use of the water accounts to determine the volume of water used by each economic 
grouping (e.g. irrigated agriculture, forestry, industry, mining, municipal use, etc.) at the different levels of 
assurance of supply for each user sector. The water accounts are then used to generate the economic value of 
water per m3 of water use for each sector. These value added figures are then divided by the volume of water 
consumed by the sector to arrive at the so-called coefficient.  

The impact on economic value added and employment opportunities for each scenario for sub-systems of a given 
catchment are also calculated in order to improve the resolution of the economic analysis.  

Process followed for the valuation of the water for ecology 

The valuation of the ecological goods and services derived from the river system because of the ecological water left in 
the river is then determined in economic terms. The steps followed are  similar to the conventional economic analysis of 
the use of water taken out of the river to generate wealth and distribute the total wealth (i.e. economic value added) 
among the sectors and the individuals of society (i.e. income distribution). 

1. The first step in the ecological valuation process is the identification of the ecological goods and services that 
would be derived from the river including the estuary. These are mainly the direct use value as indicated in 
Figure 2. In order to estimate the economic value for these goods and services, the survey is conducted to 
identify the number of users of the river for that particular service. The number of households dependent on the 
goods and services from the river in each subsystem is estimated using a 5 km buffer zone. 

2. The approach used for determining the goods and services such as subsistence fishing, craftwork sedges, 
construction reeds, floodplain agriculture, is by examining market-like transactions to determine the value of the 
good or service, identifying the households benefiting from the ecological functions, estimating the demand 
curve and then calculating the value of the goods and services made available because of maintaining 
ecological water requirements left in the river. 

3. The process followed for the impact of illness due to water borne diseases such as bilharzia because of 
changes of the flow regimes of the different ecological categories are determined differently. The costs of illness 
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estimates consist of the cost of treatment, costs of lost production and cost for extra transportation. For 
treatment costs the costs for private treatment is used as the opportunity costs. 

4. The final step was the determination of the changes in the goods and services for each scenario. This was 
conducted through a workshop environment where ecologists estimated the likely changes in the quantity of the 
goods and services. The biological and physical environment scientists then identify the potential change that 
each key service may undergo in the each of the three scenario clusters.  The potential change was noted as a 
factor.  For example, no change = 1, a 50% increase = 1.5, and a 20% decrease = 0.8.  

The current value of services is then multiplied by the factors of change identified for each tributary in each scenario to 
provide an indication of the potential future value of the service, and the change in value was measured.   
 
Multi-Criteria Decision-Analysis evaluates or ‘scores’ alternatives from different perspectives (criteria), weighting and 
combining these scores to obtain an overall ranking of alternatives. Selection of the criteria against which scenarios are 
evaluated, the relative weights of those criteria and the scoring are done by representative stakeholders. 

 

 

Figure 9. Categories of economic values attributed to the natural capital generated by the Thukela 
ecological assets. (Source: Adapted from Munasinghe, (1993) in Tlou et al. 2004). 
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3.2.1. OUTCOMES 

Table 8. Summary of economic values described for the Thukela Catchment in Tlou et al. 2004. 

The following six (6) 
economic sectors directly 
using water from the river (out 
of river water use) were 
identified in the Thukela River 
catchments and ranked in 
terms of value per m3 of water 
used: 

The following services were 
identified for subsistence user 
groups and ranked in order of 
economic value   

  

The following disease 
impacts were ranked in 
diminishing cost 

 

1. Urban requirements (incl. light 
industries) 

1. Recreational services (rafting 
canoeing swimming) 

1. Bilharzia 

2. Mining & Heavy industries 2. Cultivation and grazing of 
floodplains 

2. Other pathogens 

3. Livestock farming 3. Waste assimilation and dilution 3. Cholera 

5. Afforestation 4. Fibre (crafts and building)  

6. Sugar cane 5. Fishing (subsistence, trout and 
estuarine) 

 

7. Irrigated agriculture   

 

3.3. ESTIMATING THE ECONOMIC IMPACT OF VARIOUS FLOW SCENARIOS FOR THE ECOLOGICAL RESERVE 

The implications of the changes in the ecological water requirements for each ecological category scenario on the 
ecological goods and services provided by this water were determined in economic terms. These ecological goods and 
services ranged from the value of effluent dilution due to the assimilative capacity of the river system, floodplain 
agriculture, subsistence fishing to recreation services. The value of the ecological water in each scenario was then 
incorporated into the conventional market economy for comparison of the different ecological category scenarios. 
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Table 9: Reasons for significant changes in values of goods and services under different flow scenarios cited as an 
example of the results of the analytical process of balancing economic gains against ecological loss 

Environmental 
asset 

Sub 
catchments 

Scenario Extent of 
Change 

Reason for Change 

Subsistence 
fishing 

Upper and 
Little Thukela 

2/5, 9 0.5 Reduction in water volume, with habitat 
loss 

Subsistence 
fishing  

Mooi  8 0.05 No flows in winter with major habitat loss 

Subsistence 
fishing  

Thukela 
estuary 

8 1.5 Low flows result in salt water intrusion 
with entry of marine fish 

Reed and sedge 
harvesting 

Bushman’s 8 1.5 Increase flows increase habitat available 
for reeds 

Reed and sedge 
harvesting 

Mooi & Little 
Thukela 

8 0.6 Low flows result in habitat reduction for 
reeds and sedges 

Waste 
assimilation 

Bushman’s 8 1.5 Increased flows result in greater 
assimilation capacity 

Waste dilution Buffalo 8 0.5 Lower flows reduces dilution capacity 

Floodplain 
agriculture 

Mooi 2/5, 8, 9 0.5 Lowering of water table in surrounding 
floodplain 

Floodplain 
agriculture 

Buffalo 8 0.5 Lowering of water table in surrounding 
floodplain 

Cynodon lawns Mooi 2/5, 8, 9 0.5 Lowering of water table in surrounding 
floodplain 

Canoeing Little Thukela 8 0.5 Lower water levels with insufficient water 
depth 

 

3.4. TOWARDS A FRAMEWORK FOR ECOLOGICAL- ECONOMIC DECISION MAKING PROCESS 

The implementation of the Reserve requires a pluralistic and consultative social framework. This process should facilitate 
the exchange of information between stakeholders and water resource managers in order to ensure stakeholder buy-in 
and long term sustainability. (See also module 1c Public Participation). The determination of preliminary Reserve in the 
absence of a classification system has not been tested with stakeholders in a manner that ensures that implications of 
protecting the resource are clear to them. Implementation of such reserves is not likely to succeed if communities are not 
well informed, given the choices in a manner they can understand and informed of the implications of the choices they 
have in the medium to long term.  



 

49 

The scenario approach and economic valuation of water for both the environment and the economic use as conducted in 
this study provides firstly the choices available and secondly the implications of those choices for the sustainable use of 
the water resource to both stakeholders and water resource managers (and ultimately the Minister) who have to make 
the final decision for balancing protection with water use. 

Framework for incorporating economic valuation in reserve determinations 

Reserve determination does not only involve focusing on protection of the ecological systems and preserving the 
resilience and dynamic ability of such systems to adapt to change. Its determination also has an impact on the other two 
main objectives namely social and economic objectives. Figure 4 below presents the framework for incorporating 
economic valuation in reserve determinations in order to improve the decision process on resource protection and 
resource utilisation. If the ecological requirements are determined in isolation of the socio-economic objectives, this will 
result in a non-inferior solution. The same applies for achieving socio-economic objectives. However by incorporating 
ecological valuation into the conventional economic valuation, the best compromise solution can be achieved and a 
multi-objective framework in the decision process is essential to ensure sustainability. 

Incorporating economic valuation in scenario planning during the reserve determination process provides stakeholders 
with the choices on which informed decision-making can be done.  This has been demonstrated in the Thukela River 
system Reserve determination (Tlou et al. 2004). In order to ensure environmental sustainability, there is a need to elicit 
communities’ preference of the level of protection that can be achieved. By providing communities with the implications 
of the different levels of protection through incorporating economic valuation in the decision process there is a much 
better probability of the level of protection set required in their opinion? This approach also provides elements for 
classifying the resource in the absence of the classification system.  

 

Figure 10.  Framework for trade-off between socio-economic objective and environmental objectives 
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4. COST BENEFIT ANALYSES – DECISION-MAKING TOOLS FOR ENVIRONMENTAL 
MANAGEMENT: (Source “The Green Buck” Using economic tools to deliver conservation goals: a WWF field 

guide. www.iaia.org) 

Cost-benefit analysis (CBA) takes place in the context of a specific project, for example a proposed infrastructure 
development. CBA is a key tool used by governments and businesses as part of the assessment of whether to go ahead 
with a proposed project or programme. However, environmental costs and benefits are often disregarded in these 
analyses. For example, better uses of resources such as land and water are not assessed, or the economic impacts of 
damage to biodiversity are not considered.   The widespread use of CBA as the primary means of informing policy 
decisions is contested and often criticised as too narrow by environmental groups. However, despite these important 
objections, CBA can still be used to promote conservation objectives in one of two very closely related ways.  

Firstly, a CBA of a proposed project can be conducted that seeks to include the economic costs of environmental 
damage that have not been adequately evaluated in the existing analysis of that project. The case of the Ebro Water 
Transfer (below) is an example of such a CBA. 
 
Alternatively, a CBA can compare an existing proposal with an alternative, less environmentally damaging proposal that 
has not been considered sufficiently to date. The CBA of alternative land-uses on the Danube Islands is an example of 
such an approach that explicitly assesses two alternatives.   Undertaking CBA will typically involve commissioning a 
consultant or economic expert to conduct the analysis and prepare a CBA of some form on behalf of WWF and any 
partners. This can range from a full CBA through to a critique of existing analyses. There is an extensive technical 
literature surrounding the conduct of full CBA.  However, not all use of CBA for advocacy needs to follow this extensive 
procedure to the full. Different approaches will be appropriate in different circumstances.    
 
Cost-benefit analyses carried out by government and business often disregards environmental costs and benefits.    
© WWF-Canon / Cat Holloway 
 
4.1. KEY ELEMENTS IN USING DECISION-MAKING TOOLS  
  
1. Good communications can contribute to success. Good analysis is only a part of the successful use of economics in 

influencing policies and plans. Communicating the results is equally important. As with all advocacy work, 
different communications will be more appropriate for different audiences. Treasury officials may look for 
rigorous economic analysis, while the public may require the expression of the conclusions in more easily 
understandable and relevant terms.  A range of communications approaches may, therefore, be necessary for 
any specific case.    

2. The depth of analysis can vary. It is not always necessary to spend a huge sum of money conducting an expensive, 
technical analysis. Sometimes relatively simple calculations followed up by good advocacy can be effective. In 
assessing this, it is necessary to consider the audience that is being targeted and the extent and quality of the 
alternative analyses that have already been conducted. Quick analysis may have little impact on a treasury 
department that has commissioned extensive technical analyses of its own. On the other hand, where the 
existing analysis has significant gaps and flaws, a more preliminary approach can yield results. Nevertheless, 
there are dangers with seriously flawed analysis.    

3. Clear understanding with the consultant of the uses of any analysis is vital  It is important that any consultant used is 
clear on what outputs are required from  them, in particular if outputs need to be translated into a form that is 
easily and  clearly communicable to the public.   

4. The promotion of alternatives is important. The promotion of alternative ways of achieving the same objective as the 
proposed policy or development is an important part of making the case. Where an infrastructure development 
project is being criticised, for example, an alternative should be suggested that will achieve the same aims and 
generate economic development. This proved important in the case of the Ebro Water Transfer.    

5. The use of existing data can reduce costs and time.  Where existing data and analysis is available, the use of this 
can save on the very costly process of starting analysis from scratch. It is important to check what has already 
been done, therefore, as a first step.   
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4.2. CASE STUDY:  THE EBRO WATER TRANSFER, Spain    
Application:  The cost-benefit analysis demonstrated the overall negative economic impact of a proposed major 
infrastructure project.    
  

Problem  
The Spanish National Hydrological Plan (SNHP), approved by the Spanish government in July 2001, consisted of a huge 
water transfer of 1,050 cubic hectometres (hm3) from the Lower Ebro River in the north of the country. The project was 
split into two large projects: the Northern Transfer, which would involve transferring 189 hm3 to the metropolitan area of 
Barcelona for urban uses; and the Southern Transfer, which proposes to transfer 861 hm3 to the Levante Region and 
South-east Spain for urban and agricultural uses. The Spanish authorities asked for funding from the EU to develop the 
Plan, totalling over    1.2 billion in the case of the Ebro transfer alone.  The SNHP would have led to serious impacts for 
the river Ebro, including the complete disappearance of the Ebro Delta (designated as a Natura 2000 zone and Ramsar 
site). New dams would also have been needed in the High Pyrenees Mountains to regulate the water flow of the Ebro, 
leading to further significant environmental impacts. The SNHP would have contravened EU environmental legislation 
including the Birds, Habitats, Environmental Impact Assessment and Water Framework Directives.    
 

Economic approach used to address the problem    
WWF commissioned a cost-benefit analysis of the SNHP from economists at the University of Zaragoza who had worked 
on Spanish water economics and the SNHP for a number of years. The study found that the government had 
significantly  under-estimated the costs of providing the water by, among other things, failing to  account for all of the 
infrastructure required, failing to account for water treatment  costs, and failing to account for water loss in transportation. 
Taken together, the WWF-commissioned study found that the proposed SNHP, rather than contributing to economic 
development, had a net negative value of over    3.5 billion. The cost-benefit analysis also drew a sharp distinction 
between the economic viability of the Northern and Southern transfer projects, arguing that they should be considered 
separately.  In addition to the direct cost-benefit analysis of the government proposals, the study evaluated alternative 
solutions to the water needs of the areas covered by the SNHP. The study found that urban water supply for the 
Barcelona area could be satisfied through a combination of water-saving technologies and alternative water provision 
methods such as desalination, the reuse of waste water and improved use of ground water. These would meet the city’s 
water needs at 45% of the government estimated costs of the SNHP, and only 30% of the real costs estimated in the 
WWF study. The study also highlighted the considerable differences in wealth between the poverty of the area from 
which the water was being taken and the comparative affluence of the areas to which it was being transferred.   WWF 
was able to use the results of the study as the basis for lobbying politicians and civil servants in Europe and in Spain, 
and for extensive work with the media.    
 

How did the economic approach contribute to conservation?    
By using economic arguments, WWF was able to introduce powerful new arguments into the debate. The economic 
arguments provided access to officials and politicians outside environment ministries who would otherwise have paid 
little attention to WWF’s case.  During March 2004 four internal reports of four Directorate General of the European 
Commission (Environment, Regional Policy (2) and Internal Market) – which had been asked their advice in relation to 
EU funding allocations – strongly criticised the Ebro transfer project. All of these reports used the arguments that WWF 
had been making on the basis of the cost-benefit analysis.   WWF and others lobbied the Spanish Socialist Party, then in 
opposition, on the basis of the arguments in the cost-benefit analysis. In March 2004 the Socialist Party won the Spanish 
General Election, and in June 2004 announced that they would be cancelling the SNHP and seeking other ways to solve 
the water problems of Spain. 
 

Influencing Policies and Plans – Lessons Learned 
• Communicating the original economic study proved to be exceptionally difficult.  The original report was highly technical 

and economically complex. It was necessary to convert this into a summary document presenting the results of 
the study in a way that could be accessed by a non-technical audience, and this took considerable work.   

• Proposing and evaluating alternative options was crucial in generating opposition to the scheme.   
• The cost-benefit analysis was greatly eased by the existence of previous studies, considerable data and existing 

expertise. Undertaking a cost-benefit analysis in the absence of these would have been expensive.   
•  The results of the CBA were effective when they could be made relevant to  people’s own activities, for example the 

cost of the project per tax-payer – over  100 per Spanish tax-payer – or the relationship between tourism growth 
and  the need for the transfer.  Proposing alternatives was crucial in generating opposition to the Spanish 
National Hydrological plan.    
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Further  information    
Guido Schmidt  Freshwater Officer, WWF Spain  guido@wwf.es   WWF-Spain,  WWF/ADENA Gran Vía de San 
Francisco,  8 28005 Madrid  Spain  +34 91 354 05 78   The Ebro-Riba- Rioja dam,  Spain.  © WWF-Canon / WWF 
Spain/Guido SCHMIDT   
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APPENDIX TO MODULE 1A: 
ECOCLASIFICATION OF THE RESOURCE   
 Louw D, Kleynhans CJ, and Thirion C. 
 
The objective of the Eco-classification is to create an understanding of the Present Ecological State 
(PES) and ecological functioning of the river.  Based on this, attainable ecological aims and objectives 
can be set.  This information is used within a scenario-based approach and a range of ecological aims 
and states therefore have to be considered.  For each of these, a flow scenario must be described. 
 
Ecological classification must not be confused as being equivalent to the Classification System which 
has as its aim the determination of Management Classes as indicated in the National Water Act.  
Rather, it is a component of the Classification System which considers a much wider suit of aspects 
than just the ecological. 
 
The sequential steps followed in Ecological Classification are indicated in Table A2.1  
 

Table A0.1 Ecoclassification sequential steps: The sequence of questions and 
actions required to provide relevant answers pertaining to the provision 
of information on the Ecological Category. 

QUESTION ACTION 

1. What was the river like before human 
impact? 

1. Determine Natural Reference Conditions. 

2. Compared to how the river used to 
look like, what does it look like now? 

2. Determine Pes. 
          (Category A-F). 

3. Is the river changing, and if so, 
                how severely? 
                   how fast? 

3. Determine Trend Of Change If The Status Quo Is 
Maintained. 

4. What is the main cause for the 
change? 

4. Determine Critical Cause For The Pes And/Or The Trend Of 
Change. 

5. What is the source of the causes? 5. Determine The Source Of The Cause. (Should This Be 
Number 5?) 

6. How ecologically and socially 
important is the river? 

6. Determine Ecological Importance and Sensitivity Categories 
(Low, Moderate, High, Very High) &  Socio-Cultural 
Importance.  

7.  What would the ecological aims be 
for the river? 

7. Considering the Importance And The Present Ecological 
State, Should The PES Be Improved (If So, By How Much) 
Or Maintained? (NOTE: Maintaining The PES Could Still 
Require Restoration Management Depending On The Trend 
Of Change).  (Category A-D). 

8. Can the main cause realistically (and 
practically) be addressed to achieve 
the ecological aims? 

8a. Determine What Measures/Actions? Would Be Required To 
Address The Causes. 

8b.   Determine How Difficult It Would Be To Address The 
Source. (Restoration/Reversibility Potential). (Easy, 
Reasonable, Difficult, Very Difficult).  Provide Reasons. 

9. What should the Ecological category 
be for the river? 

9. Considering The Ecological Objectives For The River, And 
Assessing The Difficulty Of Achieving These, Determine The 
Recommended EC And The Range Of Ecs To Be 
Addressed. 
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The range of Ecological Categories (ECs) for which flow scenarios must be supplied are guided by the 
groupings indicated in Table A2.2.  This must be seen as guidelines to determine a realistic range of 
ECs which can be addressed within the scenario-approach. 
 

Table A0.2 Guidelines for the range of ECs to be addressed (DWAF, 2004b). 

PES Range of ECs 
A A 
A/B A/B, B/C 
B B, C 
B/C B, B/C, C/D 
C B, C, D 
C/D B/C, C/D, D 
D C, D 
D/E, E, E/F, F D 

 
The flow diagram below illustrates the process. The diagram blocks are discussed below according to 
the numbers in the flow diagram (Figure A2.3) (adapted from DWAF, 2001b). 
 
 
The natural reference condition describes the condition of the river reach or delineation prior to 
anthropogenic change and is formulated for each component (i.e. fish, invertebrates, riparian 
vegetation, water quality, geomorphology, hydrology) following the process below: 
• Search for the least-impacted sites, either in the same or in comparable river zones. 
• Use the results of historical ecological surveys before major human impacts. 
• Use historical aerial photographs. 
• Use expert judgement to derive an approximation of expected natural reference conditions. 
Historical information and data, and/or data from reference sites (minimally impacted sites) are used to 
describe the reference conditions for the channel, hydrology, biota, and the water quality.  Due to data 
limitations and/or the absence of any existing category A resource units, the reference condition may 
not represent an actual natural river state, but rather the best estimate of a minimally impaired baseline 
state.  If the river has not changed, then the present ecological state can be described as in an A 
category condition, and the resource is in a natural, near to pristine, or minimally impacted state.  For 
such a resource, the present state equals the reference condition.  If the river has changed, it leads to 
the next step. 
 
2. How much has it changed (Categories B-F)? 
The Present Ecological State (PES) is derived from a change from the perceived reference condition, 
which ideally relates closely to an A category condition, i.e. the expected natural condition.  The PES of 
the river is expressed in terms of various components: habitat (habitat integrity), biological integrity (fish, 
riparian vegetation and aquatic invertebrates) physical integrity (geomorphology) and water quality 
(physico-chemistry) integrity.  A process is followed to assign each component to a category level (A-F).  
Categories A-D are judged to be ecologically sustainable, and categories E and F indicate a current 
state that is ecologically unsustainable.  The PES is compared with the reference conditions using: 
• Biophysical surveys conducted during the project. 
• Information and data from historical surveys and databases. 
• Aerial photographs and videos 
• Land-cover data and GIS coverages. 
• Expert judgement. 
Initially no integration of the different PES components into a single category was required, as this 
would detract from the specific details provided.  However due to management requirements as well as 
for presentation of the river status to all stakeholders, an overall ‘Ecostatus’ is provided which consists 
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of incorporating all the component categories into an Ecostatus using a rule-based model (see Section 
B).  At all stages however, the Ecostatus can be unpacked to the specific component categories.  The 
factors which contribute to an overall classification of the ecological status of a resource unit, are 
complex and highly integrated. 
 
3. Is it still changing, if so, how, and how fast? (Trend of Change) 
The Trend of Change is addressed to determine whether the biota at the time of the study have adapted 
to any catchment changes, or whether a process of adaptation is still in progress.  Therefore, if a PES 
for a specific component has been assessed, is this PES likely to change in future if nothing else 
different happens in the catchment.  These Trends of Changes can be ascribed to the causes and 
sources described in block 3 of the diagram (Figure A2.2).  The trajectory can be stable, negative 
(moving away from reference conditions) or positive (back towards natural, i.e. when alien vegetation is 
cleared).  The trend is described for each of the components for which a PES is determined, and from 
this information it is therefore possible to derive whether the PES evaluation reflects a stable state, or 
whether it is still changing under present conditions.  The Trend of Change evaluation is provided as ‘0' 
for stable, ‘+’ for positive, and ‘-‘ for degrading.  The rate of change is illustrated by providing the 
resulting category the component would be in 5 years and/or in 20 years.  
 
4. What caused the changes and what are the sources of the causes? 
Cause (no change): Definition:  A stressor that occurs at an intensity, duration and frequency of 
exposure that results in a change in the ecological conditions (EPA, 2000). 
SOURCE : Definition:  Source is the origin of a stressor.  It is an entity or action that releases or 
imposes a stressor into the waterbody (EPA, 2000). 
 
The impacts on the river are listed and separated into flow-related and non-flow related activities and 
are referred to as causes.  Proximal causes observed in the system due to changes in water quality, 
flow and external factors are for example higher salinity, sedimentation, loss of indigenous riparian 
plants, flow reduction, low abundance of indigenous fish, etc.   
 
Certain causes may be related to changes in flow, for example a decrease in fish population.  Loss of 
indigenous riparian vegetation could, however be caused by catchment related activities such as 
deforestation for purposes of collecting firewood.  The determination of whether the causes are flow or 
non-flow related is important as this influences the decision of whether mitigation solely by flow 
manipulation is possible and appropriate, or whether source-directed measures are necessary.  For 
example: Flow reduction due to abstraction for irrigation could be mitigated by flow measures; loss of 
indigenous riparian vegetation due to overgrazing could not be mitigated by flow manipulation; water 
quality problems due to sewage treatment works could be mitigated by increasing flows for dilution, but 
it would be inappropriate to recommend Reserve flows for this purpose. 
 
Best professional judgement of the impact of activities which have been responsible for the changes 
from the reference state to the PES, such as: overgrazing, irrigation, mining effluent, sewage treatment 
works, etc. is used.  
 
5. Determine the Ecological Importance and Sensitivity (EIS) and Socio-cultural 
Importance (SI). 
EIS: The Ecological Importance of a river is an expression of its importance to the maintenance of 
ecological diversity and functioning on local and wider scales.  Ecological sensitivity (or fragility) refers 
to the system’s ability to resist disturbance and its capability to recover from disturbance once it has 
occurred (resilience).  Both abiotic and biotic components of the system are taken into consideration in 
the assessment of Ecological Importance and Sensitivity. 
 
SI: Specific methods to determine Socio-cultural Importance have not yet been determined.  At present 
a simple set of questions is asked to determine the dependency of people on a healthy functioning river 
and also to assess the cultural and tourism potential.  This provides some measure of the importance. 
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The underlying assumptions when considering Socio-cultural Importance, within the context of 
Ecological Importance and Sensitivity are: 
If the EIS is High or Very High, the EC should be an improvement of the PES. 
If the EIS is Low or Moderate, the SI is also considered, and if also Moderate or Low, the EC should be 
a Category that equals the PES.   
If the EIS is Low or Moderate, but the SI is High or Very High, the EC should be an improvement of the 
PES. 
  
6. Considering the EIS, SI and PES, determine the ecological aims for the river. 
If the Ecological Importance or Socio-cultural Importance is high or very high, the ecological aims 
should be to improve the river.  However, the PES should also be considered to determine whether 
improvement is realistic and attainable.  If the EIS and SI evaluation is moderate or low, the ecological 
aims should be to maintain the river in its PES.  
 
7. If the sources are addressed, what needs to be done to achieve the aim? 
The recommended EC must be attainable and it must therefore be considered whether the problems in 
the catchment can be addressed and alleviated to ensure that the ecological aims are achieved.  The 
specialists decide to the best of their ability what would have to be done to address the causes of 
degradation, how effective such remedial actions might be, and how difficult they might be to achieve 
(for example, if a major supply dam had to be demolished to improve the river, this would be classed as 
‘very difficult’) (O’Keeffe & Louw, 1999).  It is acknowledged that this process is subjective and that 
ecological specialists should undertake evaluations to assess the technical possibility of achieving this. 
 
8. Considering the difficulty of addressing the source of critical causes. 

In general it can be accepted that if the PES is a C or D category or lower, and the importance is High 
or Very High, more effort would be indicated to attain an EC which is an improvement on the PES.  
However, the kind of change(s) that resulted in a particular PES may vary in terms of the possibility of 
reducing their impact in order to achieve restoration of the system.  It follows that each of the attributes 
will have to be assessed in terms of the perceived possibility of restoring them to a condition where 
such an improvement, will lead to an improvement of the PES.  Some changes may be practically 
irreversible within the limits of time and effort (including financial resources) required to achieve this.  
While five years is a commonly used time frame for many institutions and is considered a realistic period 
for attempting to estimate future conditions (Gonzalez, 1996), it is difficult to put limits to what can be 
regarded as realistic efforts. 
 
9. Recommend attainable EC. 

Based on the above, the specialists recommend and motivate for a particular EC.  This is referred to as 
the Recommended EC (REC).  Based on the REC, a range of ECs to be addressed are identified and 
defined.   
 
The PES and the difficulty of addressing and alleviating the sources of integrity degradation are 
assessed.  As the EC must be realistic and attainable, even if only in the long term, an assessment 
must now be made whether the aims (i.e. improvement or maintenance) can be met (see 6 above).  For 
each component, an EC is set on this basis and then the component ECs are integrated into one value, 
i.e. the Ecostatus EC and if necessary, a long term EC.  The integration process is the same as 
followed when determining the PES for the Ecostatus. 
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1. GLOBAL INITIATIVES, POLICIES AND AGREEMENTS 
  
1.1. INTRODUCTION TO WATER ON THE INTERNATIONAL AGENDA  
 
The South African legal framework for environmental management is set in the context of international 
treaties and agreements.  
 
Globally water demand and management is driven by the major forces of economics, demographic and 
social requirements, governance, technology and environmental imperatives (Gallopin & Rijsberman 
2000).   Since the African Convention on the Conservation of Nature and Natural Resources took place 
in September 1968 in Algiers, there have been several similar international conferences where the 
effect of humans on their environment were deliberated. A United Nations Conference on the Human 
Environment took place in Stockholm (1972), and the Ramsar Convention on Wetlands of International 
Importance in 1975.  The United Nations Environment Programme (UNEP) resulted from the Stockholm 
programme. The New Delhi statement of 1990 highlighted that the goals for providing clean drinking 
water and adequate sanitation for all, set in 1981 for the water decade, had not been achieved. Since 
the Dublin conference on Water and the Environment and the Rio Earth Summit of 1992, where several 
international institutions and programmes for the management of international water bodies were 
instituted, many subsequent meetings have been held.  Agenda 21, produced at Rio de Janeiro 
focussed on several environmental issues and specifically in Chapter 18, on water resource 
management. The overall goal of Chapter 18 is to ensure that the supply and quality of water should be 
sufficient to meet both human and environmental needs worldwide (Giordano & Wolf, 2003). At the first 
World Water Forum in Marrakech in 1997, where the increasing crisis in the world of water was again 
highlighted, a call was made for an increased effort to publicise this crisis and to increase human 
awareness worldwide.  The widely participative global World Water Vision was initiated at this meeting 
and was then presented and discussed during the 2nd World Water Forum and Ministerial Conference in 
March 2000 in The Hague (Gallopin & Rijsberman 2000). This resulted in the creation of two agencies, 
the World Commission on Water for the 21st century and the Global Water Partnership. The 
Johannesburg Summit on sustainable development in 2002 further highlighted the seven challenges 
facing water resources management namely: sharing water across boundaries; ensuring basic human 
needs, securing food, protecting the ecosystem, managing risk, valuing water and wise governance 
(Giordano & Wolf, 2003).  
 
It is interesting to note that the South African Water Act which was promulgated in 1998, but developed 
in the preceding 2 years, contains prescripts to address all seven of these challenges. Moreover policies 
prescribed by the international community to build capacity in integrated water resources management, 
expand stakeholder participation and improve monitoring and evaluation schemes are actively pursued 
by the Department of Water Affairs and Forestry.  This Masters course is a focussed effort to address 
capacity in integrated water resources management, while catchment management agencies and water 
user associations are both institutions devised to improve stakeholder participation. 
 
 
1.2. LIST OF TREATIES AND THEIR MAIN AIMS 
 
1975 
Ramsar Convention on Wetlands of International Importance especially as Waterfowl Habitat. 
Signed 12 March 1975 Ratified 12 March 1975 
Aims and framework: The broad aims of this convention are to stem the loss and to promote the wise 
use of all wetlands. The convention addresses one of the most important issues in South Africa, namely 
the conservation of the country’s water supplies, of which marshes vleis and seeps form an integral 
part. A Wetland Conservation Bill has been proposed which will help to South Africa to meet the aims of 
the convention. 
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1977 
UN Conference on Water, Mar del Plata 
First international gathering to have major impact on both global thinking and UN programming. 
Water is defined as a common good. 
Basic principle: Whatever the development stage and the socio-economic situation, people have the 
right to have access to drinking water whose quantity and quality are equal to their basic needs. 
 
Action Plan, recommendation: A systemic assessment of water resources should be implemented. 
 
1981- 1990 
International Drinking Water Supply and Sanitation Decade (launched by the UN)  
Goal: "Provide every person with access to water of safe quality and adequate quantity, along with 
basic sanitary facilities, by 1990." 
The quantitative goals were not achieved. 

Realization: 
- Comprehensive and balance country-specific approaches are needed 
- Achievement of these goals will take far more time and cost than originally thought. 

 
1990 
Global consultation on Safe Water and Sanitation for the 1990’s, New Delhi. organised by UNDP 
"Some for all rather than more for some." New Delhi Statement 
The New Delhi Statement is an appeal to all nations for concerted action to enable people to obtain two 
of the most basic human needs – safe drinking water and environmental sanitation. 
 
1992 
International Conference on Water and the Environment – Preparatory session to the Earth 
Summit, Dublin – organised by WMO 
4 Dublin principles: 

- Fresh water is a finite and vulnerable resource, essential to sustain life, development and the 
environment. 
- Water development and management should be based on a participatory approach, involving 
users, planners and policy-makers at all levels 
- Women play a central part in the provision, management and safeguarding of water. 
- Water has an economic value in all its competing uses and should be recognize as an 
economic good. 

 
1992 
UN Conference on Environment and Development (UNCED Earth Summit), Rio de Janeiro 
Action plan: Agenda 21 Chapter 18 is dedicated to water. 

Are encouraged: 
- the global management of freshwater 
- the integration of sectoral water plans and programmes within the framework of national 
economic and social policy 
For the first time, development and environment are seen as strongly associated. However, 
water is not yet a great priority. 
Creation of the Commission on Sustainable Development, to assess the followings of the 
Conference. 

 
United Nations Framework Convention on Climate Change.  

Aims and Framework.  The convention addresses the threat of global climate change by urging 
governments to reduce the sources of greenhouse gasses. The ultimate objective is stabilise 
greenhouse gas concentrations in the atmosphere at a level that would prevent dangerous 
interference with the climate of the world. In South Africa the energy sector has several 
programmes in place to improve the efficiency of coal fired thermal power systems.  
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1994 
Ministerial Conference on Drinking Water Supply and Environmental Sanitation, Noordwijk 
Action programme: "To assign high priority to programmes designed to provide basic sanitation and 
excreta disposal systems to urban and rural areas." 
 
1994 
International Conference on Population and Development, Le Caire. 
Population, environmental and poverty eradication factors should be integrated in sustainable 
development policies. 
 
1996 
UN Conference on Human Settlements (Habitat II), Istanbul 
It is necessary to promote healthy living environments, especially through the provision of adequate 
quantities of safe water and effective management of waste. 
 
1997 
First World Water Forum, Marrakech 
Water runs the risk of being considered as a marketable and expensive good. We should then pay 
attention that water would not be the object of a war, like petrol. 

Priorities: 
- water and sanitation 
- shared water management 
- ecosystem conservation 
- gender equality 
- efficient use of water. 

United Nations Convention on the Law of the Non-Navigable Uses of International Watercourses 1997 

 
2000 
2nd World Water Forum, La Hague 
For the first time, it is recognized that better governance and an integrated water resources 
management is needed. Water should become everybody’s business. Water security becomes as 
crucial as hunger and environment protection in the world. Water is defined as an absolutely necessary 
element to the life and health of both humans and ecosystems, and a fundamental condition to 
countries’ development. 
 
Presentation of the World Water Vision, coordinated by the WWC. (Available electronically) 

Key-messages: 
- Involve all stakeholders in integrated water resources management 
- Move towards full-cost pricing of water services for all human uses 
- Increase public funding for research and innovation in the public interest 
- Recognise the need for co-operation to improve integrated water resources management in 
international basins 
- Massively increase the investments in water 
 

The Ministerial Declaration identified meeting basic water needs, securing food supply, protecting 
ecosystems, sharing water resources, managing risks, valuing water and governing water wisely as the 
key challenges for our direct future. Full-cost pricing of water is contested, hence not present in the 
declaration. 
 
2000 
United Nations Millennium Declaration 

Definition of the Millennium Development Goals: 
"Halve, by 2015, the proportion of people who are unable to reach or to afford safe drinking 
water." 
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 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. 
 

 
2001 
International Conference on Freshwater, Bonn – convened by the Government of the Federal 
Republic of Germany 
Water is recognised as a key to sustainable development. 

Bonn keys: 
- The first key is to meet the water security needs of the poor. 
- Decentralisation is a key. The local level is where national policy meets community needs. 
- The key to better water outreach is new partnerships. 
- The key to long-term harmony with nature and neighbour is cooperative arrangements at the 
water basin level, including across waters that touch many shores. 
- The essential key is stronger, better performing governance arrangements. 

 
Bonn recommendations for action: 
- Governance 
- Mobilising financial resources 
- Capacity building and sharing knowledge 

 
2002 
World Summit on Sustainable development, (Rio + 10), Johannesburg, Convened by the UN 
 
New affirmation of the Millennium Development Goals. Sanitation issue is added. 
 

The Johannesburg Plan of implementation (JPoI) 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. 
 
Goal 7: Ensure environmental sustainability 

Target 10:  Halve, by 2015, the proportion of people without sustainable access to safe 
drinking water and sanitation. 
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Plan of implementation: 
- Develop and implement efficient household sanitation systems 
- Improve sanitation in public institutions, especially schools 
- Promote safe hygiene practices 
- Promote education and outreach focused on children, as agents of behavioural change 
- Promote affordable and socially and culturally acceptable technologies and practices 
- Develop innovative financing and partnership mechanisms 
- Integrate sanitation into water resources management strategies. 

 
2003 
3rd World Water Forum, Kyoto 
Publication of the report World Water Actions, coordinated by the WWC. 
The 3000 actions studied prove that significant progress has been made since the 2nd World Water 
Forum, showing that it is both possible to meet the water challenges and that the effort should continue. 

Priorities: 
Governance, integrated water resources, gender, pro-poor policies, financing, cooperation, 
capacity-building, water use efficiency, water pollution prevention, disaster mitigation. 

 
A Panel of financial experts, formed in 2002 and chaired by Michel Camdessus, presented its solutions 
to the global financial needs of the water sector, estimated at $US180 billion. These conclusions were 
contested, but still integrated into the Water Plan of the G8 Evian Summit in 2003. 
 
During the Ministerial Declaration, a “Portfolio of Water Actions” was presented, gathering all political 
commitments already engaged. 
 
2003 
International Water Year 
 
2006 
4th World Water Forum, Mexico 
 
"Local Actions for a Global Challenge" 
A novel local focus was developed as a means to confront global water problems. An important space 
was designed for the participation of local actors, so they contributed with experiences and knowledge. 
 
2005-2015 
International Decade for Action. Water for Life? (launched by the UN) 

Goals: 
- Focus more on water-related issues at all levels and on the implementation of water-related 
programmes and projects 
- Ensure the participation and involvement of women in water-related development efforts 
- Deepen the cooperation at all levels 

 
Priorities: scarcity, sanitation access, disaster prevention, pollution, trans-boundary water 
issues, water, sanitation and gender, capacity-building, financing, valuation, integrated water 
resources management, Africa as a region for priority action. 

 
 
1.3. OTHER TREATIES AND CONVENTIONS THAT IMPACT WATER RESOURCES 
 
POPs Convention on persistent pollutants: under negotiation. 
Aims and framework. The objectives is to take international action to minimise the risks associated with 
persistent chemicals that have already been identified and are proven to pose a threat to the 
environment and to human health trough their toxicity and persistence. Also to further Identify additional 
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POPs as candidates for future international action. In southern Africa special efforts has been made so 
far to co-ordinate and collaborate with SADC countries. 
 
1995 Allied to convention on Climate Change is the Convention to Combat Desertification signed in 
1995, ratified in 1997. 
 
1991 
Bonn Convention (CMS). Convention on the conservation of migratory species of wild animals 
urging cooperation among nations to conserve all migratory terrestrial aerial and marine species. South 
African is an active participant and is in the process of drafting an African-Eurasian agreement 
regarding migratory birds for which we are an important destination. 
 
1993 
Convention on Biological Diversity.  
 Main aim is to conserve biological diversity and to promote the sustainable use of living natural 
resources worldwide. It also aims to bring about the sharing of the benefits arising from the utilisation of 
natural resources.  The NEM Biodiversity Act 2004 is a direct response to this convention.  
 
 
1.4 AGREEMENTS WITH SOUTH AFRICAN DEVELOPMENT COMMUNITY (SADC) 
COUNTRIES 
 

Introduction 

To pre-empt potential conflict and resolve existing disputes, the Institute of International Law has 
published a set of basic recommendation in Madrid Declaration on 1911. To refine and expand these 
guidelines the Helsinki Rules were developed in 1966 by the international Law association. The Helsinki 
Rules outlines principles related to the “equitable utilization” of shared watercourses and a commitment 
not to cause “substantial injury” to co-riparian states (Caponera 1985).Through region-specific 
guidelines neighbouring states such as SADC have formulated agreements and protocols supporting 
collaborative water resource initiatives. SADC member states have established the Protocol on Shared 
Water courses in the Southern African Development community in 2000 based on the United Nations 
Convention on the law of the non-navigable uses of international watercourses 1997. It is at the basin 
scale that the greatest development in cooperative water management has been seen. A 1969 
agreement between South Africa (now Namibia) and Portugal on the Kunene River (Angola) allows for 
“humanitarian” diversions solely for human and animals in south west Africa (Namibia). Because 
conditions and priorities in basins can change over time it is very important for treaties to be flexible and 
adaptable 

 
Table 1. Overview of treaties between South Africa and a neighbouring state(s) regarding water 
use/management 
DATE STATE(S) BASIN TREATY NAME 
1983 Mozambique, Swaziland Umbeluzi Tripartite permanent technical committee 
1983 Mozambique, Swaziland Shared waters Agreement to establish a tripartite 

permanent technical committee 
1983 Mozambique, Swaziland Limpopo Agreement to establish a tripartite 

permanent technical committee 
1984 Mozambique, Portugal Zambesi Agreement relative to Cahora Bassa project 
1986 Lesotho Orange/Senqu Treaty on Lesotho Highlands water Project 
1992 Namibia Orange Agreement to establish permanent water 

commission 
1992 Swaziland Maputo/Komati Treaty on establishment  and functioning of 

a joint water commission, 
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1991 
to 
1999 

Lesotho Orange Protocols IV, VI  and various agreements to 
implement above treaty on Lesotho 
Highlands water Project; governance of 
project 

Source: Atlas of International Freshwater Agreements 2000 

 

Guidelines for successful co-operative water management structure: 

1. Adaptable management structure 

2. Clear flexible criteria for water allocation and quality 

3. Equitable distribution of benefits 

4. Detailed conflict resolution mechanisms.  

(For more details see the Atlas of International Water Agreements). 

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 
• 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 (source NWRS). 

 

 

2. NATIONAL LEGISLATIVE FRAMEWORK 
 
Chapter 1 of the National Water Resources Strategy provides an admirable overview of the legislative 
landscape of South Africa.  In addition Chapter 5 lays out the imperatives for intra-governmental 
alignment and coordination in planning and strategy development. 
 
2.1. OVERVIEW OF THE NATIONAL LEGISLATIVE LANDSCAPE.  
NATIONAL WATER RESOURCE STRATEGY CHAPTER 1 – Water Policy, Water Law and Water 
Resources Management  
 
2.1.1 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[1] social and economic benefit 
for society from their use. 
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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. 
 
 
2.1.2. 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[2]. The Act is the principal legal instrument relating to water resources management in 
South Africa and contains comprehensive provisions for the protection, use[3], development, 
conservation, management and control[4] of South Africa's water resources. It is these legal provisions 
that enable the proposals in the NWP to be implemented[5].  
 
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)[6], 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, 
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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)[7], which was based largely on 
the riparian system of water rights[8] 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. 
 
 
2.1.3 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[9] 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[10]. 
 

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 
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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 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.  
 
 
2.1.4. 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 
fully taken into consideration. 
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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. 
 

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 
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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[11]. 
 
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 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. 
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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 
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)). 

2 "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(1)(xxvii)). 

3 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". 

5 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". 

6 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 

7 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. 

9 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. 
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10 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. 

11 Summary of water-related outcomes from international forums:- 
 
Millennium Development Goals (see Section1)  
World Summit on Sustainable Development Plan of implementation (see Section1) 

  NEPAD Water and Sanitation Sector Policy Objectives (see Section 2) 
 

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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3. NATIONAL LEGISLATION 
3.1 OVERARCHING LEGISLATION. 

- The Constitution  
- National Environmental Management Act 

 
These two acts together with Agenda 21 set the context within which the National Water policy and Act 
was formulated.  Many sections of a statute deal with rules of administration of the relevant department 
and minister and these will not be reproduced here. However copies of all the Acts are to be found on 
the sa.gov website. Only those sections relevant to water resources management and protection will be 
dealt with in this document. 
 
3.1.2. THE CONSTITUTION OF SOUTH AFRICA (ACT 108 OF 1996)  
 
South Africa has adopted a rights-based approach to governance, as reflected in the country’s 
Constitution and Bill of Rights. Access to clean water is recognised as a human right. Access to water 
and the health of water directly affects everyone, so everyone should have the opportunity to participate 
in water management. (for a more in-depth discussion see Module 1( c)  PARTICIPATION) 
 
Chapter 2 has many relevant provisions that relate to the right to water: 
 Section 7(2): Rights  

The State must respect, protect, promote and fulfil the rights in the Bill of Rights 
 
Section 9: Equality  

1) Everyone is equal before the law.  
2) Equality includes the full and equal enjoyment of all rights and freedoms.  

 
Article 21 of South Africa’s Constitution states: “everyone has the right to take part in the government of 
his/her country directly or through freely chosen representatives.”  
 
Section 24 titled Environment stipulates that: 
 Everyone has the right- 

(a) to an environment that is not harmful to their health or well-being; and 
(b) to have the environment protected, for the benefit of present and future generations, 
through reasonable legislature and other measures that- 

(i) prevent pollution and ecological degradation; 
(ii) promote conservation; and 
(iii) secure ecological sustainable development and use of natural resources while 
promoting justifiable economic and social development. 

 
There are five principal acts that provide for the protection or conservation, development and 
management of the water resource and its biodiversity. In addition to the environmentally focussed acts 
discussed below, those which govern the responsibilities of local government may also affect water 
resource management and should be administered in alignment with or in subservience to these Acts. 
 
Section 26: Health Care, Food, Water and Social Security  

1) Everyone has the right to have access to sufficient food and water  
2) The State must take reasonable legislative and other measures, within its available resources, 
to achieve the progressive realization of each of these rights.  

 
Section 39: Interpretation Clause  

1) When interpreting the Bill of Rights, a court, tribunal or forum:  
a) must promote the values that underlie an open and democratic society based on human 
dignity, equality, and freedom;  
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b) must consider international law; and  
c) may consider foreign law.  

 
Section 8:  
The Constitution enshrines rights and responsibilities with regard to local government that may have 
bearing on the water resource management responsibilities and responses of local government i.e. 
section 152 (objects of local government) and section 153 (developmental duties).  
 
Recurring themes in the Constitution and all the environmental acts are the rights of access to 
environmental goods and services by citizens, provision for consultation and participation of ordinary 
citizens in the drafting of policy and formulation of management plans. Furthermore provision is made 
for education of citizens in environmental and water conservation matters and for research programmes 
(in some acts). Provision is also made for environmental rehabilitation and remediation measures and 
the cost recovery thereof. 
 
3.1.3. THE NATIONAL ENVIRONMENTAL MANAGEMENT ACT (NEMA 107 OF 1998)  
 
NEMA provides procedures and institutions for integrated, cooperative governance on national 
and provincial scale on matters affecting the environment (the Constitution, section 41). Water 
resources management is subject to the requirements of national environmental legislation as contained 
in the NEMA and those parts of the Environment Conservation Act, 1989 (No. 73 of 1989) (ECA) that 
have not yet been repealed by NEMA. 
The principles on which the NEMA  is based are wide-ranging (section 2 (1- 4r) and cover many aspects 
of environmental management, impacts, measures to limit negative impacts, but also details the 
constitutional rights of people. It makes provision for the drafting and implementation of integrated 
environmental management plans at all levels of government. In Section 28 of NEMA the duty of care 
for the prevention, minimising and remediation of environmental damage such as pollution and 
degradation is made provision for.  
The Department of Water Affairs and Forestry is therefore obliged not only to ensure that all activities 
related to the management of water forestry resources are carried out in accordance with the 
requirements of the Act, but also that they comply with the requirements of NEMA, ECA and other 
related environmental legislation.    
 
Chapter 5 of NWRS is essential reading to understand the interrelationships required between the 
different government departments and their policies and strategies. 
 
3.2 NATIONAL LEGISLATION REGARDING WATER RESOURCE PROTECTION AND 
MANAGEMENT 
 
3.2.1 NATIONAL WATER ACT, 1998 (ACT 36 OF 1998) – STRUCTURE AND FUNCTIONS 
  
INDEX 
 
CHAPTER 1: INTERPRETATION AND FUNDAMENTAL PRINCIPLES  
   1. Definitions and interpretation   
   2. Purpose of Act   
   3. Public trusteeship of nation's water resources  
   4. Entitlement to water use  
 
CHAPTER 2: WATER MANAGEMENT STRATEGIES  
Part 1: National water resource strategy 
    5. Establishment of national water resource strategy 
   6. Contents of national water resource strategy 
   7. Giving effect to national water resource strategy 
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Part 2: Catchment management strategies 
   8. Establishment of catchment management strategies   
   9. Contents of catchment management strategy   
 10. Guidelines for and consultation on catchment management strategies   
 11. Giving effect to catchment management strategies  
 
CHAPTER 3: PROTECTION OF WATER RESOURCES 
Part 1: Classification system for water resources 
 12. Prescription of classification system  
Part 2: Classification of water resources and resource quality objectives 
 13. Determination of class of water resources and resource quality objectives   
 14. Preliminary determination of class or resource quality objectives 
              15. Giving effect to determination of class of water resource and resource quality objectives 
Part 3: The Reserve  
 16. Determination of Reserve   
 17. Preliminary determinations of Reserve   
 18. Giving effect to Reserve  
Part 4: Pollution prevention 
 19. Prevention and remedying effects of pollution  
Part 5: Emergency incidents 
 20. Control of emergency incidents  
 
CHAPTER 4: USE OF WATER  
Part 1: General principles 
 21. Water use  
 22. Permissible water use   
 23. Determination of quantity of water which may be allocated by responsible authority   
 24. Licences for use of water found underground on property of another person   
 25. Transfer of water use authorisations   
 26. Regulations on the use of water  
Part 2: Considerations, conditions and essential requirements of general authorisations and 
licences 
 27. Considerations for issue of general authorisations and licences   
 28. Essential requirements of licences   
 29. Conditions for issue of general authorisations and licences   
 30. Security by applicant   
 31. Issue of licence no guarantee of supply  
Part 3: Existing lawful water uses 
 32. Definition of existing lawful water use   
 33. Declaration of water use as existing lawful water use   
 34. Authority to continue with existing lawful water use   
 35. Verification of existing water uses  
Part 4: Stream flow reduction activities 
 36. Declaration of stream flow reduction activities  
Part 5: Controlled activities  
 37. Controlled activity   
 38. Declaration of certain activities as controlled activities  
Part 6: General authorisations  
 39. General authorisations to use water  
Part 7: Individual applications for licences  
 40. Application for licence   
 41. Procedure for licence applications   
 42. Reasons for decisions  
Part 8: Compulsory licences for water use in respect of specific resource  
 43. Compulsory licence applications   



 

79 

 44. Late applications   
 45. Proposed allocation schedules  
 46. Preliminary allocation schedule   
 47. Final allocation schedules   
 48. Licences replace previous entitlements  
Part 9: Review and renewal of licences, and amendment and substitution of conditions of 
licences 
 49. Review and amendment of licences   
 50. Formal amendment of licences   
 51. Successors-in-title   
 52. Procedure for earlier renewal or amendment of licences  
Part 10: Contravention of or failure to comply with authorisations  

53. Rectification of contraventions   
 54. Suspension or withdrawal of entitlements to use water   
 55. Surrender of licence  
 
CHAPTER 5: FINANCIAL PROVISIONS  
Part 1: Water use charges 
 56. Pricing strategy for water use charges   
 57. Application of pricing strategy   
 58. Recovery of water use charges  
 59. Liability for water use charges   
 60. Water use charges are charges on land  
Part 2: Financial assistance 
 61. Financial assistance by Minister   
 62. Regulations on financial assistance  
 
CHAPTER 6: GENERAL POWERS AND DUTIES OF MINISTER  AND DIRECTOR-GENERAL 
Part 1: Delegation, directives, expropriation, condonation and additional powers  
 63. Delegation of powers and duties by Minister   
 64. Expropriation of property   
 65. Expropriation for rehabilitation and other remedial work   
 66. Condonation of failure to comply with time period   
 67. Dispensing with certain requirements of Act  

68. Intervention in litigation  
Part 2: General provisions regarding regulations  
 69. Making of regulations   
 70. Consideration of regulations   
 71. Rejected regulations  
Part 3: Powers relating to catchment management agencies 

72. Powers and duties of catchment management agencies vest in Minister in certain 
circumstances  

 73. Assignment of powers and duties to catchment management agencies   
 74. Directives to water management institutions  
Part 4: Powers of Director-General 
 75. Delegation of powers by Director-General   
 76. Appointment of persons on contract  
 
CHAPTER 7: CATCHMENT MANAGEMENT AGENCIES  
Part 1: Establishment and powers of catchment management agencies 
 77. Proposal for establishment of catchment management agency   
 78. Procedure for establishment of catchment management agencies   
 79. General powers and duties of catchment management agencies   
 80. Initial functions of catchment management agencies  
Part 2: Governing board of catchment management agencies 
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        81. Appointment of governing board of catchment management agency  
82. Chairperson, deputy chairperson, chief executive officer and committees of catchment 
management agency  

 83. Removal of members from governing board  
Part 3: Operation of catchment management agencies 
 84. Funding of catchment management agencies   
 85. Documents relating to litigation   
 86. Delegation of powers by catchment management agency  
Part 4: Intervention, disestablishment or change of water management areas of catchment 
management agencies 
 87. Intervention by Minister   
 88. Disestablishment of catchment management agency   
 89. Transfer of assets and liabilities after change of water management area or 
        disestablishment  
 90. Regulations on catchment management agencies  
 
CHAPTER 8: WATER USER ASSOCIATIONS 
 91. Proposal for establishment of water user association   
 92. Procedure for establishment of water user association   
 93. Constitution of water user association   
 94. Powers of water user association   
 95. Directives to water user association   
 96. Disestablishment of water user association   
 97. Winding up affairs of disestablished water user association   
 98. Transitional provisions for certain existing organisations  
 
CHAPTER 9: ADVISORY COMMITTEES 
 99. Establishment of advisory committees   
 100. Regulations regarding advisory committees   
 101. Transitional provisions relating to advisory committees  
 
CHAPTER 10: INTERNATIONAL WATER MANAGEMENT 
 102. Establishment of bodies to implement international agreements   
 103. Governance and functions of bodies   
 104. Powers of bodies   
 105. Bodies must manage different functions as separate units   
 106. Reports on performance of functions   
 107. Investigation of affairs or financial position of bodies   
 108. Transitional provisions relating to existing bodies  
 
CHAPTER 11: GOVERNMENT WATERWORKS  
 109. Acquisition, construction, alteration, repair, operation and control of government 
waterworks   

110. Consultation and environmental impact assessment   
 111. Financing of government waterworks   
 112. Water from government waterworks   
 113. Access to and use of government waterworks for recreational purposes   
 114. Government waterworks constructed before commencement of Act   
 115. Disposal of government waterworks   
 116. Regulations regarding government waterworks  
 
CHAPTER 12: SAFETY OF DAMS  
 117. Definitions 
 118. Control measures for dam with safety risk   
 119. Responsibilities of approved professional persons   
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 120. Registration of dam with safety risk   
 121. Factors to be considered in declaring dam or category of dams with safety risk   
 122. Exemptions   
 123. Regulations regarding dam safety  
 
CHAPTER 13: ACCESS TO AND RIGHTS OVER LAND 
Part 1: Entry and inspection 
 124. Appointment of authorised persons 
 125. Powers and duties of authorised persons  
Part 2: Servitudes 
 126. Definitions   
 127. Acquisition of servitudes   
 128. Rights and duties of servitude holders and landowners   
 129. Procedure for acquisition and amendment of servitudes   
 130. Powers of High Court in respect of claim for servitude   
 131. Compensation payable for granting of servitudes   
 132. Noting of servitude and amendment by endorsement against title deed   
 133. Cancellation of servitude   
 134. Joint waterwork involving servitude  
Part 3: Waterworks and personal servitudes 
 135. Ownership of waterworks on land belonging to another   
 136. Transfer of personal servitudes  
 
CHAPTER 14: MONITORING, ASSESSMENT AND INFORMATION 
Part 1: National monitoring systems 
 137. Establishment of national monitoring systems   
 138. Establishment of mechanisms to co-ordinate monitoring of water resources  
Part 2: National information systems on water resources 
 139. Establishment of national information systems   
 140. Objectives of national information systems   
 141. Provision of information   
 142. Access to information   
 143. Regulations for monitoring, assessment and information  
Part 3: Information on floodlines, floods and droughts 
 144. Floodlines on plans for establishment of townships   
 145. Duty to make information available to public  
 
CHAPTER 15: APPEALS AND DISPUTE RESOLUTION 
 146. Establishment of Water Tribunal   
 147. Operation of Water Tribunal   
 148. Appeals to Water Tribunal   
 149. Appeals from decisions of Water Tribunal   
 150. Mediation  
 
CHAPTER 16: OFFENCES AND REMEDIES  
 151. Offences   
 152. Enquiry in respect of compensation for harm, loss or damage suffered   
 153. Award of damages   
 154. Offences in relation to employer and employee relationships   
 155. Interdict or other order by High Court  
 
CHAPTER 17: GENERAL AND TRANSITIONAL PROVISIONS  
Part 1: Liability 
 156. State bound   
 157. Limitation of liability   
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 158. Amendment or substitution of instruments   
 159. Effect of delegation  
Part 2: Powers and authorisations  
 160. Documents deemed to be properly authorised and issued   
 161. Documents and steps valid under certain circumstances   
 162. Service of documents   
 163. Repeal of laws, and savings   
 164. Short title and commencement  
 
SCHEDULES 
 1  PERMISSIBLE USE OF WATER   
 2  PROCEDURAL MATTERS REGARDING SERVITUDES   
 3  POWERS WHICH MAY BE EXERCISED AND DUTIES TO BE   
  PERFORMED BY CATCHMENT MANAGEMENT AGENCIES ON  

 ASSIGNMENT OR DELEGATION   
 4  MANAGEMENT AND PLANNING OF WATER MANAGEMENT   
  INSTITUTIONS   
 5  MODEL CONSTITUTION OF WATER USER ASSOCIATION   
 6  WATER TRIBUNAL  
 7  ACTS REPEALED  
 
 

3.2.1.1. Summary of National Water Act 
 
The National Water Act is a wide-ranging Act as it legislates the development, use and protection of 
water resources. Sustainability is suggested in the provision that basic human needs of present and 
future generations should be met in an equitable manner, embodied in the slogan “Some, for all, 
forever” 

Some   –  acknowledges that water is a limited resource, 
for all  –  emphasises fairness of access to using the resource,  
forever  –  indicates wise use so the resource is not damaged for the future. 

 
While facilitating social and economic development, at the same time a degree of protection for aquatic 
and associated ecosystems and their biological diversity is afforded as stipulated in Chapter 3.  The 
protection of water resources is fundamentally related to their use, development, conservation, 
management and control. Parts 1, 2 and 3 of this Chapter lay down a series of measures, which are 
together, intended to ensure the comprehensive protection of all water resources to a greater or lesser 
degree. This is achieved through “the ecological reserve” and the “the basic human needs reserve”.  
The basic human needs reserve provides for the essential needs of individuals and includes water for 
drinking, for food preparation and for personal hygiene. The ecological reserve relates to the water 
required to protect the aquatic ecosystems of the water resource. The Reserve refers to both the 
quantity and quality of the water in the resource, and will vary depending on the ecological or 
management class that is assigned to that particular part of the resource. Once the Reserve is 
determined for a water resource by the minister it is binding in the same way as the class and the 
resource quality objectives (sections 12-18).   
 
The prevention of pollution of water resources and measures to remedy the effects of pollution of water 
resources are dealt with in section 19 and stipulates that the person(s) who owns, controls, occupies or 
uses the land in question or a catchment management agency to be responsible for taking measures to 
prevent pollution of water resources. The catchment management agency can recover all reasonable 
costs from the responsible persons. Sections 36-38 can allow the Minister, to regulate land-based 
activities, which reduce stream flow, after public consultation. Although this section is aimed mainly at 
forestry industry, it may be possible to declare other similar activities as stream flow reduction activities 
depending the extent of stream flow reduction, its duration, and its impact the relevant water resource 
and on other water users.  
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Section 2: Purpose of the Act is to ensure that the nation's water resources are protected, used, 

developed, conserved, managed and controlled in ways which take into account amongst other 
factors – 
•  meeting the basic human needs of present and future generations; 
•  promoting equitable access to water; 
•  redressing the results of past racial and gender discrimination; 
•  promoting the efficient, sustainable and beneficial use of water in the public interest; 
• facilitating social and economic development; 
• providing for growing demand for water use; 
• protecting aquatic and associated ecosystems and their biological diversity; 
• reducing and preventing pollution and degradation of water resources; 
• meeting international obligations; 
• promoting dam safety; 
• managing floods and droughts, 
• and for achieving this purpose, to establish suitable institutions and to ensure that they have 

appropriate community, racial and gender representation. 
 
 

3.2.1.2 Extracts from the Act relating to resource protection and management.  
 
Those section that have direct bearing of resource protection are given in full and those parts that are 
allied but nor direct are summarised from the Act.  The most important sections are rendered bold. It is 
advisable to read Chapter 3 of the NWRS in conjunction with this part of the Act. 
 
NWA CHAPTER 3 
PROTECTION OF WATER RESOURCES  
The protection of water resources is fundamentally related to their use, development, conservation, 
management and control. Parts 1, 2 and 3 of this Chapter lay down a series of measures that are 
together intended to ensure the comprehensive protection of all water resources. These measures are 
to be developed progressively within the contexts of the national water resource strategy and the 
catchment management strategies provided for in Chapter 2. Parts 4 and 5 deal with measures to 
prevent the pollution of water resources and measures to remedy the effects of pollution of water 
resources.  
 
Part 1: Classification system for water resources deals with the prescription of a classification system  
Part 2: Classification of water resources and resource quality objectives prescribes the process of  class 

determination for water resources and resource quality objectives  and giving effect to these classes 
for the water resource and the resource quality objectives 

Part 3: The Reserve determination and giving effect to these. 
Part 4: Prevention and remedying effects of pollution  
 
Part 1: Classification system for water resources   
Part 1 provides for the first stage in the protection process, which is the development by the Minister of 
a system to classify the nation’s water resources. The system provides guidelines and procedures for 
determining different classes of water resources.  
 
Prescription of classification system 
  12. (1) As soon as is reasonably practicable, the Minister must prescribe a system for classifying water 
resources.  
(2) The system for classifying water resources may –  
        (a) establish guidelines and procedures for determining different classes of water resources;  
        (b) in respect of each class of water resource –   
     (i) establish procedures for determining the Reserve;  
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    (ii) establish procedures which are designed to satisfy the water quality requirements of 
water users as far as is reasonably possible, without significantly altering the natural water quality 
characteristics of the resource;  
   (iii) set out water uses for instream or land-based activities which activities must be regulated 
or prohibited in order to protect the water resource; and  
 (c ) provide for such other matters relating to the protection, use, development, conservation, 
management and control of water resources, as the Minister considers necessary. 
 
Part 2: Classification of water resources and resource quality objectives  
Under Part 2 the Minister is required to use the classification system established in Part 1 to determine 
the class and resource quality objectives of all or part of water resources considered to be significant. 
The purpose of the resource quality objectives is to establish clear goals relating to the quality of the 
relevant water resources. In determining resource quality objectives a balance must be sought between 
the need to protect and sustain water resources on the one hand, and the need to develop and use 
them on the other. Provision is made for preliminary determinations of the class and resource quality 
objectives of water resources before the formal classification system is established. Once the class of a 
water resource and the resource quality objectives have been determined they are binding on all 
authorities and institutions when exercising any power or performing any duty under this Act. (See draft 
position paper on the development of  a national water resource classification system- Appendix 2 ) 
 
Determination of class of water resources and resource quality objectives  
  13. (1) As soon as reasonably practicable after the Minister has prescribed a system for 
classifying water resources the Minister must, subject to subsection (4), by notice in the 
Gazette, determine for all or part of every significant water resource –  
 (a) a class in accordance with the prescribed classification system; and  
 (b) resource quality objectives based on the class determined in terms of paragraph (a).  
  (2) A notice in terms of subsection (1) must state the geographical area in respect of which the 
resource quality objectives will apply, the requirements for achieving the objectives, and the dates from 
which the objectives will apply.   
  (3) The objectives determined in terms of subsection (1) may relate to –  
 (a) the Reserve;  
 (b) the instream flow;  
 (c ) the water level;  
 (d) the presence and concentration of particular substances in the water;  
 (e) the characteristics and quality of the water resource and the instream and riparian habitat;  
 (f) the characteristics and distribution of aquatic biota;  
 (g) the regulation or prohibition of instream or land-based activities which may affect the 
quantity of water in or quality of the water resource; and  
 (h) any other characteristic, of the water resource in question.  
  (4) Before determining a class or the resource quality objectives in terms of subsection (1), the Minister 
must in respect of each water resource –  
 (a) publish a notice in the Gazette –   
     (i) setting out –   
  (aa) the proposed class;   
  (bb) the proposed resource quality objectives;   
  (cc) the geographical area in respect of which the objectives will apply;   
  (dd) the dates from which specific objectives will apply; and  
  (ee) the requirements for complying with the objectives; and  
   (ii) inviting written comments to be submitted on the proposed class or  proposed resource 
quality objectives (as the case may be), specifying an address to which and a date before which the 
comments are to be submitted, which date may not be earlier than 60 days after publication of the 
notice; 
 (b) consider what further steps, if any, are appropriate to bring the contents of the notice to the 
attention of interested persons, and take those steps which the Minister considers to be appropriate; 
and  
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 (c ) consider all comments received on or before the date specified in paragraph (a)(ii).  
 
Preliminary determination of class or resource quality objectives  
  14. (1) Until –  
  (a) a system for classifying water resources has been prescribed; or  
  (b) a class of a water resource or resource quality objectives has been determined, the Minister may, 
for all or part  
of a water resource make a preliminary determination of the class or resource quality objectives.  
(2) A determination in terms of section 13 supersedes a preliminary determination.  
 
Giving effect to determination of class of water resource and resource quality objectives  
  15. The Minister, the Director-General, an organ of state and a water management institution, when 
exercising any power or performing any duty in terms of this Act, must give effect to any determination 
of a class of a water resource and the resource quality objectives as determined in terms of this Part 
and any requirements for complying with the resource quality objectives. 
 
Part 3: The Reserve  
Part 3 deals with the Reserve, which consists of two parts – the basic human needs reserve and the 
ecological reserve. The basic human needs reserve provides for the essential needs of individuals 
served by the water resource in question and includes water for drinking, for food preparation and for 
personal hygiene. The ecological reserve relates to the water required to protect the aquatic 
ecosystems of the water resource. The Reserve refers to both the quantity and quality of the water in 
the resource, and will vary depending on the class of the resource. The Minister is required to determine 
the Reserve for all or part of any significant water resource. If a resource has not yet been classified, a 
preliminary determination of the Reserve may be made and later superseded by a new one. Once the 
Reserve is determined for a water resource it is binding in the same way as the class and the resource 
quality objectives.   
Determination of Reserve  
  16. (1) As soon as reasonably practicable after the class of all or part of a water resource has been 
determined, the Minister must, by notice in the Gazette, determine the Reserve for all or part of that 
water resource.  
  (2)  A determination of the Reserve must –  
        (a) be in accordance with the class of the water resource as determined in terms of section 13; and  
        (b) ensure that adequate allowance is made for each component of the Reserve.  
  (3) Before determining the Reserve in terms of subsection (1), the Minister must –  
       (a) publish a notice in the Gazette –   
   (i) setting out the proposed Reserve; and   

 (ii) inviting written comments to be submitted on the proposed Reserve, specifying an address 
to which and a date before which comments are to be submitted, which date may not be earlier 
than 60 days after publication of the notice;  

      (b) consider what further steps, if any, are appropriate to bring the contents of the notice to the 
attention of interested persons, and take those steps which the Minister considers to be appropriate; 
and  
      (c ) consider all comments received on or before the date specified in paragraph (a)(ii).  
 
Preliminary determinations of Reserve  
  17. (1) Until a system for classifying water resources has been prescribed or a class of a water 
resource has been determined, the Minister –   
         (a) may, for all or part of a water resource; and   
         (b) must, before authorising the use of water under section 22(5), make a preliminary 

determination of the Reserve.  
(2) A determination in terms of section 16(1) supersedes a preliminary determination.  
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Giving effect to Reserve   
  18. The Minister, the Director-General, an organ of state and a water management institution, must 
give effect to the Reserve as determined in terms of this Part when exercising any power or performing 
any duty in terms of this Act.  
 
 
Part 4: Pollution prevention  
Part 4 deals with pollution prevention, and in particular the situation where pollution of a water resource 
occurs or might occur as a result of activities on land. The person who owns, controls, occupies or uses 
the land in question is responsible for taking measures to prevent pollution of water resources. If these 
measures are not taken, the catchment management agency concerned may itself do whatever is 
necessary to prevent the pollution or to remedy its effects, and to recover all reasonable costs from the 
persons responsible for the pollution.   
 
Prevention and remedying effects of pollution  
  19. (1) An owner of land, a person in control of land or a person who occupies or uses the land on 
which –  
 (a) any activity or process is or was performed or undertaken; or  
 (b) any other situation exists, which causes, has caused or is likely to cause pollution of a 
water resource, must take all reasonable measures to prevent any such pollution from occurring, 
continuing or recurring.  
(2) The measures referred to in subsection (1) may include measures to –  
       (a) cease, modify or control any act or process causing the pollution;  
       (b) comply with any prescribed waste standard or management practice;  
       © contain or prevent the movement of pollutants;   
      (d) eliminate any source of the pollution;   
      (e) remedy the effects of the pollution; and  
      (f) remedy the effects of any disturbance to the bed and banks of a watercourse.  
  (3) A catchment management agency may direct any person who fails to take the measures required 

under subsection (1) to –  
       (a) commence taking specific measures before a given date;  
       (b) diligently continue with those measures; and  
       (c ) complete them before a given date.  
(4) Should a person fail to comply, or comply inadequately with a directive given under subsection (3), 
the    catchment management agency may take the measures it considers necessary to remedy the 
situation.   
(5) Subject to subsection (6), a catchment management agency may recover all costs incurred as a 
result of it acting under subsection (4) jointly and severally from the following persons:  
       (a) Any person who is or was responsible for, or who directly or indirectly contributed to, the 
pollution or the potential pollution;  
       (b) the owner of the land at the time when the pollution or the potential for pollution occurred, or  
that owner’s successor-in-title;  
       (c )the person in control of the land or any person who has a right to use the land at the time when    
     (i) the activity or the process is or was performed or undertaken; or  
    (ii) the situation came about; or  
       (d) any person who negligently failed to prevent –   
     (i) the activity or the process being performed or undertaken; or  
    (ii) the situation from coming about.  
  (6) The catchment management agency may in respect of the recovery of costs under subsection (5), 
claim from any other person who, in the opinion of the catchment management agency, benefited from 
the measures undertaken under subsection (4), to the extent of such benefit.   
  (7) The costs claimed under subsection (5) must be reasonable and may include, without being limited 
to, labour, administrative and overhead costs.   
  (8) If more than one person is liable in terms of subsection (5), the catchment management agency 
must, at the request of any of those persons, and after giving the others an opportunity to be heard, 
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apportion the liability, but such apportionment does not relieve any of them of their joint and several 
liability for the full amount of the costs.   
 
Part 5: Emergency incidents  
Part 5 deals with pollution of water resources following an emergency incident, such as an accident 
involving the spilling of a harmful substance that finds or may find its way into a water resource. The 
responsibility for remedying the situation rests with the person responsible for the incident or the 
substance involved. If there is a failure to act, the relevant catchment management agency may take the 
necessary steps and recover the costs from every responsible person. 
 
 
NWA CHAPTER 4 
Use of Water 
As this Act is founded on the principle that National Government has overall responsibility for and 
authority over water resource management, including the equitable allocation and beneficial use of 
water in the public interest, a person can only be entitled to use water if the use is permissible under the 
Act. This Chapter is therefore of central significance to the Act, as it lays the basis for regulating water 
use. The various types of licensed and unlicensed entitlements to use water are dealt with in detail.  
 
Part 1: General Principles.  Sections 21-27. 
This Part sets out general principles for regulating water use. Water use is defined broadly, and includes 
taking and storing water, activities which reduce stream flow, waste discharges and disposals, 
controlled activities (activities which impact detrimentally on a water resource), altering a watercourse, 
removing water found underground for certain purposes, and recreation. In general a water use must be 
licensed unless it is listed in Schedule I, is an existing lawful use, is permissible under a general 
authorisation, or if a responsible authority waives the need for a licence. The Minister may limit the 
amount of water which a responsible authority may allocate. In making regulations the Minister may 
differentiate between different water resources, classes of water resources and geographical areas.   
 
Part 2: Considerations, conditions and essential requirements of general  
authorisations and licences.  Sections 27-31. 
This Part deals with matters relevant to all general authorisations and licences issued under the Act. It 
guides responsible authorities in the exercise of their discretion to issue and to attach conditions to 
general authorisations and licences. It also sets out the essential features of licences, such as effective 
periods, purposes and places for which they may be issued, and the nature of conditions that may be 
attached to them. The granting of a licence does not imply any guarantee regarding the availability or 
quality of water which it covers 
 
Part 3: Existing lawful water uses. Sections 32-35. 
This Part permits the continuation under certain conditions of an existing water use derived from a law 
repealed by this Act. An existing lawful water use, with any conditions attached, is recognised but may 
continue only to the extent that it is not limited, prohibited or terminated by this Act. No licence is 
required to continue with an existing lawful water use until a responsible authority requires a person 
claiming such an entitlement to apply for a licence. If a licence is issued it becomes the source of 
authority for the water use. If a licence is not granted the use is no longer permissible. 
 
Part 4: Stream flow reduction activities. Section 36.  
This Part allows the Minister, after public consultation, to regulate land-based activities which reduce 
stream flow, by declaring such activities to be stream flow reduction activities. Whether or not an activity 
is declared to be a stream flow reduction activity depends on various factors, such as the extent of 
stream flow reduction, its duration, and its impact on any relevant water resource and on other water 
users. The control of forestry for its impact on water resources, currently exercised in terms of the 
Forest Act, is now exercised under this Part. 
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Part 5: Controlled activities. Section 37-38. 
This Part allows the Minister to regulate activities having a detrimental impact on water resources by 
declaring them to be controlled activities. Four such activities – irrigation using waste or water 
containing waste from certain sources, modification of atmospheric precipitation, altering the flow 
regime of a water resource as a result of  power generation, and aquifer recharge using waste or water 
containing waste – are identified in the Act as controlled activities. Provision is made for the Minister to 
declare other controlled activities as the need arises, but in these cases public consultation is required. 
Following the identification or declaration of a controlled activity an authorisation for that particular 
category of activity is required under this Act. 
 
Part 6: General authorisations. Section 39.  
This Part establishes a procedure to enable a responsible authority, after public consultation, to permit 
the use of water by publishing general authorisations in the Gazette. A general authorisation may be 
restricted to a particular water resource, a particular category of persons, a defined geographical area or 
a period of time, and requires conformity with other relevant laws. The use of water under a general 
authorisation does not require a licence until the general authorisation is revoked, in which case 
licensing will be necessary. A general authorisation does not replace or limit an entitlement to use 
water, such as an existing lawful water use or a licence, which a person may otherwise have under this 
Act.   
 
Part 7: Individual applications for licences. Section 40-42. 
This Part sets out the procedures which apply in all cases where a licence is required to use water, but 
where no general invitation to apply for licences has been issued under Part 8. Water users who are not 
required to license their use, but who wish to convert the use to licensed use, may also use the 
procedure set out in this Part, but the responsible authority may decline to grant a licence when the 
applicant is entitled to the use of water under an existing lawful use or by a general authorisation. In 
considering an application a responsible authority may require additional information from the applicant, 
and may also require the applicant to undertake an environmental or other assessment, which 
assessments may be subject to independent review 
 
Part 8: Compulsory licences for water use in respect of specific resource . Sections 43-48. 
This Part establishes a procedure for a responsible authority to undertake compulsory licensing of any 
aspect of water use in respect of one or more water resources within a specific geographic area. It 
includes requirements for a responsible authority to prepare schedules for allocating quantities of water 
to existing and new users. The procedure is intended to be used in areas which are, or are soon likely to 
be, under “water stress” (for example, where the demands for water are approaching or exceed the 
available supply, where water quality problems are imminent or already exist, or where the water 
resource quality is under threat), or where it is necessary to review prevailing water use to achieve 
equity of access to water.   
In such cases the responsible authority must publish a notice in the Gazette and other appropriate 
media, requiring people to apply for licences in the designated area. Applicants may be required to 
submit additional information, and may also be required to undertake an environmental or other 
assessment, which assessment may be subject to independent review.  
In determining the quantities of water to be allocated to users, the responsible authority must consider 
all applications received, and draw up a schedule detailing how the available water will be allocated 
among the applicants. In drawing up an allocation schedule the responsible authority must comply with 
the plans, strategies and criteria set out elsewhere in the Act and must give special consideration to 
certain categories of applicants. A responsible authority need not allocate all the available water in a 
water resource, and may reserve some of the water for future needs. Provision is also made for any 
water still available after the requirements of the Reserve, international obligations and corrective action 
have been met to be allocated on the basis of public auction or tender. A system of objections and 
appeals in relation to proposed and preliminary allocation schedules ensures that licences may be 
issued only after the allocation schedule has been finalised.   
Licences issued under this Part replace previous entitlements to any existing lawful water use by the 
applicant.   
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Part 9: Review and renewal of licences, and amendment and substitution of conditions of 
licences. Sections 49-52 . 
This Part deals with the review and renewal of licences, and the amendment and substitution of their 
conditions. Review of a licence is by the relevant responsible authority, at periods stipulated in the 
licence as part of a general review process.  
A review of a licence may lead to the amendment or substitution of its conditions, but only if certain 
requirements are satisfied. If the amendment or substitution of conditions severely prejudices the 
economic viability of any undertaking in respect of which the licence was issued there is a claim for 
compensation. Minor amendments to licences (for instance, to correct clerical mistakes, or changes in 
format), and those agreed to by the licensee may be made outside of the review process. In addition, a 
licensee may apply to the responsible authority for the renewal or amendment of a licence before it 
expires. In considering such applications the responsible authority must again consider the matters 
dealt with in the initial application, and there are limitations to the new conditions to which the licence 
may be subjected.   
 
Part 10: Contravention of or failure to comply with authorisations. Sections 53-55. 
This Part deals with the consequences of contraventions of licence conditions. These range from the 
responsible authority requiring the licensee to take remedial action, failing which it may take the 
necessary action and recover reasonable costs from that person, to the suspension or withdrawal of a 
licence. Where a licensee offers to surrender a licence the responsible authority is obliged to accept the 
surrender and cancel the licence unless there is good reason for refusal. 
 
 
NWA CHAPTER 10 
International Water Management  
Under this Chapter the Minister may establish bodies to implement international agreements in respect 
of the management and development of water resources shared with neighbouring countries, and on 
regional co-operation over water resources. The governance, powers and duties of these bodies are 
determined by the Minister in accordance with the relevant international agreement, but they may also 
be given additional functions, and they may perform their functions outside the Republic.  Certain 
existing international bodies are deemed to be bodies established under this Act. 
 
 
3.3. SUPPORTING ACTS. 

- Conservation of Agricultural Resources Act (CARA) 
- National Environmental Management (NEMA) 
- National Environmental Management: Biodiversity Act (NEM:BA)  
- National Environmental Management: Protected Areas Act 
(NEM:PAA) 
- Water Services Act (WSA) 
- Local government Municipal Systems Act (LG-MSA) 
 

See also pages 22-30 of Roux et al. 2006 for a brief outline of the policies, acts and strategies 
governing fresh water biodiversity conservation. 

 
 

3.3.1. CONSERVATION OF AGRICULTURAL RESOURCES ACT (CARA 43 OF 1983) (UNDER REVIEW) 
 
This is the only act that specifies the actions that may not be undertaken in water courses and wetlands. 
It also specifies plants that are designated and invasive and or threatening to water resources and must 
be controlled. It also makes provision form soil conservation works and the combating of erosion both 
processes with impact on water resources. The proposed general authorisations to NWA sections 21(c) 
and (i) will support portions of this act section 6(2). 
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Objects of the Act are to provide for the conservation of the natural agricultural resources of the 
Republic by the  

maintenance of the production potential of the land,  
by the combating and prevention of erosion and  
weakening or destruction of water resources and  
by the protection of the vegetation and the  
combating of weeds and invader plants.  

 
Section 6: (2) Control measure:       

(a)     cultivation of virgin soil 
(b)     utilisation and protection of land that is cultivated. 
(c)     the irrigation of land 
(d)     the prevention and control of water logging or salinization of land 
(e)     the utilisation and protection of vleis, marshes, water sponges, watercourses and 

water sources. 
(f)      the regulation of the flow pattern of run-off water; 
(g)     the utilization and protection of the vegetation 
(h)     the grazing capacity of veld, expressed as an area of veld per large stock unit; 

 
 
3.3.2. NATIONAL ENVIRONMENTAL MANAGEMENT: BIODIVERSITY ACT (NEM: BA 10, 2004) 
 
This act supports the Water Act in two ways: If river or wetland of special significance can be declared 
as a protected or threatened ecosystem special management provisions can be put in place. The level 
of classification that a water resource is assigned will further be influenced if a rare endangered or 
protected species is resident there. Only sections relevant to water resource protection is summarised 
and/or reproduced here. A study was conducted in 2005-2006 to develop cross-sectoral policies for 
conserving inland water biodiversity (Roux et al. 2006). The full paper can be found on the 
accompanying CD. 
 
Purpose of the Act is to provide for  

• the management and conservation of South Africa’s biodiversity within the framework of the 
National Environmental Management Act 1998;  

• the protection of species and ecosystems that warrant national protection;  
• the sustainable use of indigenous biological resources;  
• the fair and equitable sharing of benefits arising from bioprospecting involving indigenous 

biological resources;  
• the establishment and functions of a South African Biodiversity Institute and for matters 

connected therewith  
 
CHAPTER 4 
Threatened or Protected Ecosystems and Species 
Section 51. Purpose of Chapter is to- 
(a ) provide for the protection of ecosystems that are threatened or in need of it 
(h ) provide for the protection of species that are threatened or in need of it 
(c) give effect to the Republic’s obligations under international agreements 
(d) ensure that the utilisation of biodiversity is managed in an ecologically protection to ensure the 

maintenance of their ecological integrity; protection to ensure their survival in the wild; regulating 
international trade in specimens of endangered species; and sustainable way. 

 
Outline of contents of the sections. 

Part 1.  Sections 52-55. Protection of threatened or protected ecosystems.  This section is potentially 
the most valuable in terms of protection of water resources. However the Act is so new that these 
possibilities have not at this stage been addressed. 
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Part 2.  Sections 56-58. Protection of threatened or protected species. This section will be of use to 
water resource protection is a rare or endangered species is resident in the resource unit. At present the 
presence of these biota are already addressed in the reserve determination process when the 
ecological class is determined. 
Part 3.  Sections 59-62. Trade in listed threatened or protected species. Of no direct interest. 
Part 4.  Section 63. General provisions 
 
Contents of each section mentioned above 

Part 1.  Protection of threatened or protected ecosystems 
Section 52. Ecosystems that are Threatened or in need of Protection 
 (1)  (a) The Minister may, by notice in the Gazette, publish a national list of ecosystems that are 
threatened and in need of protection. 

(b) An MEC for environmental affairs in a province may, be notice in the Gazette, publish a 
provincial list of ecosystems in the province that are threatened and in need of protection. 
 
(2) The following categories of ecosystems may be listed in terms of subsection (1): 
     (a) critically endangered ecosystems, being ecosystems that have undergone severe degradation 
of ecological structure, function or composition as a result  of human intervention and are subject to an 
extremely high risk of irreversible transformation; 

(b) endangered ecosystems, being ecosystems that have undergone degradation of ecological 
structure, function or composition as a result of human intervention, although they are not 
critically endangered ecosystems; 

(c) vulnerable ecosystems, being ecosystems that have a high risk of undergoing significant 
degradation of ecological structure, function or composition as a result of human intervention, 
although they are not critically endangered ecosystems or endangered ecosystems; and 

(d) protected ecosystems, being ecosystems that are of high conservation value or of high national 
or provincial importance, although they are not listed in terms of paragraph (a), (b) or (c). 

 
(3) A list referred to in subsection (1) must described in sufficient detail the location of each ecosystem 
on the list. 
 
(4) The Minister and the MEC for environmental affairs in a relevant province, respectively, must at least 
every five years review any national or provincial list published by the Minister or MEC in terms of 
subsection (1). 
 
(5) An MEC may publish or amend a provincial list only with the concurrence of the Minister. 
 
Section 53. Threatening Processes in Listed Ecosystems 
(1) The Minister may, by notice in the Gazette, identify any process or activity in a listed ecosystem as a 
threatening process. 
 
(2) A threatening process identified in terms of subsection (1) must be regarded as a specified activity 
contemplated in section 24(2)(b) of the National Environmental Management Act and a listed ecosystem 
must be regarded as an area identified for the purpose of that section. 
 
Section 54. Certain plans to take into account in protection of listed ecosystems  
An organ of state that must prepare an environmental implementation or environmental management 
plan in terms of Chapter 3 of the National Environmental Management Act, and a municipality that must 
adopt an integrated development plan in terms of the Local Government: Municipal Systems Act, 2000 
(Act No. 32 of 2000), must take into account the need for the protection of listed ecosystems. 
 
 Section 55. Amendment of notices 
The Minister or the MEC for Environmental Affairs in any relevant province may, by notice in the 
Gazette, amend or repeal any notice published by him or her in terms of section 52(1) or 53(1). 
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Part 2 Protection of threatened or protected species 

Section 56. Listing of species that are threatened or in need of national protection 
 (1) The Minister may, by notice in the Gazette, publish a list of- 
(a) critically endangered species, being any indigenous species facing an extremely high risk of 
extinction in the wild in the immediate future;  
(b) endangered species, being any indigenous species facing a high risk of extinction in the wild in the 
near future, although they are not a critically endangered species; 
(c) vulnerable species, being any indigenous species facing an extremely high risk of extinction in the 
wild in the medium-term future, although they are not a critically endangered species or an endangered 
species; and 
(d) protected species, being any species which are of such high conservation value or national 
importance that they require national protection, although they are not listed in terms of paragraph (a), 
(b) or (c). 
 
(2) The Minister must review the lists published in terms of subsection (1) at least every five years. 
 
Section 57. Restricted activities involving listed threatened or protected species 
 (1) A person may not carry out a restricted activity involving a specimen of a listed threatened or 
protected species without a permit issued in terms of Chapter 7. 
 
(2) The Minister may, by notice in the Gazette, prohibit the carrying out of any activity- 

(a) which is of a nature that may negatively impact on the survival of a listed, threatened or 
protected species; and 
(b) which is specified in the notice,   

or prohibit the carrying out of such activity without a permit issued in terms of Chapter 7. 
 
(3) Subsection (1) does not apply in respect of a specimen of a listed threatened or protected species 
conveyed from outside the Republic in transit through the Republic to a destination outside the 
Republic, provided that such transit through the Republic takes place under the control of an 
environmental management inspector. 
 
Section 58. Amendment of notices. 
The Minister may by notice in the Gazette amend or repeal any notice published in terms of section 
55(1) or 56(2). 
 

Part 3. Trade in listed threatened or protected species 
Section 59. Functions of Minister 
 
Section 60. Establishment of scientific authority 
(1) The Minister must establish a scientific authority for purpose of assisting in regulating and restricting 
the trade in specimens of listed threatened or protected species. 
 
(2) The Institute must provide logistical, administrative and financial support for the proper functioning of 
the scientific authority. 
 
Section 61(1a-i; 2a&b). Functions of scientific authority (in terms of the trade in listed threatened or 
protected species)  
Section 62. Annual non-detriment findings 
 

Part 4 General provisions 
 
Section 63. Consultation process by Minister or MEC in terms of sections 99 and 100 
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3.3.3. NATIONAL ENVIRONMENTAL MANAGEMENT: PROTECTED AREAS ACT, NO. 57 OF 2003. 
 
In terms of Water Resources management the main interest in this act lies in section15 and 16 wherein 
mountain catchment areas can be declared as protected areas. 
 
Purpose 
To provide for the protection and conservation of ecologically viable areas representative of South 
Africa’s biological diversity and its natural landscapes and seascapes; for the establishment of a 
national register of all national, provincial and local protected areas; for the management of those areas 
in accordance with national norms and standards; for intergovernmental co-operation and public 
consultation in matters concerning protected areas; and for matters in connection therewith. ***** 
indicate section of the act to be amended. 
 
ARRANGEMENT OF SECTIONS 
 CHAPTER 1.  INTERPRETATION, OBJECTIVES AND APPLICATION OF ACT 
1. Definitions 
2. Objectives of Act 
3. State trustee of protected areas 
4. Application of Act 
5. Application of National Environmental Management Act 
6. Application of Biodiversity Act in protected areas 
7. Conflicts with other legislation 
8. Status of provincial legislation on provincial and local protected areas 
 
CHAPTER 2.  SYSTEM OF PROTECTED AREAS IN SOUTH AFRICA 
9.  Kinds of protected areas 
10. Register of Protected Areas 
11. Norms and standards 
12. Provincial protected areas 
13. World heritage sites 
 
15. Specially protected forest areas, forest nature reserves and forest wilderness 
16. Mountain catchment areas. 
 
CHAPTER 3 DECLARATION OF PROTECTED AREAS 
17. Purpose of protected areas 
 

Part 1. Special nature reserves 
18. Declaration of special nature reserves 
19. Withdrawal of declaration or exclusion of part of special nature reserve  
 

Part 3. Nature reserves 
23. Declaration of nature reserve 
24. Withdrawal of declaration or exclusion of part of nature reserve 
25. Designation of nature reserve as specific type 
26. Designation of nature reserve as wilderness area 
27. Notice to be given to Minister of provincial declarations 
 

Part 4. Protected environments 
28. Declaration of protected environment 
29. Withdrawal of declaration or exclusion of part of protected environment 
30. Notice to be given to Minister of provincial declarations 
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Part 5. Consultation process 
31. Consultation by Minister 
32. Consultation by MEC 
33. Public participation 
34. Affected organs of state, communities and beneficiaries 
 

Part 6. General 
35. Initiation of declaration 
36. Endorsement by Registrar of Deeds 
 
CHAPTER 4. MANAGEMENT OF PROTECTED AREAS 
37. Application of Chapter 
 

Part 1.Management authorities and management plans 
38. Management authorities 
39 Preparation of management plan 
40. Management criteria 
41. Management plan 
42. Co-management of protected area 
 

Part 2. Monitoring and supervision 
43. Performance indicators 
44. Termination of mandate to manage protected area 
 

Part 3. Access to protected areas 
 

Part 4. Restrictions 
48. Prospecting and mining activities in protected area 
49. Regulation or restriction of activities in protected areas 
50. Commercial and community activities in nature reserve and world heritage site 
51. Regulation or restriction of development and other activities in protected environment 
52. Internal rules 
53. Certain rights and entitlements to be respected  
 
 
CHAPTER 6.  ACQUISITION OF RIGHTS IN OR TO LAND 
80. Acquisition of private land by State 
 
CHAPTER 7. ADMINISTRATION OF ACT 
86. Regulations by Minister 
87. Regulations by MEC 
88. General 
 
CHAPTER 8. OFFENCES AND PENALTIES 
89. Offences and penalties 
 
CHAPTER 9. MISCELLANEOUS 
 
 
3.3.4. WATER SERVICES ACT 108 OF 1997 
 
The purpose of this act is: 

• to provide for the rights of access to basic water supply and basic sanitation;  
• to provide for the setting of national standards and of norms and standards for tariffs;  
• to provide for water services development plans;  
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• to provide a regulatory framework for water services institutions and water services 
intermediaries;  

• to provide for the establishment and disestablishment of water boards and water services 
committees and their powers and duties;  

• to provide for the monitoring of water services and intervention by the Minister or by the 
relevant Province;  

• to provide for financial assistance to water services institutions;  
• to provide for certain general powers of the Minister;  
• to provide for the gathering of information in a national information system and the distribution 

of that information;  
• to repeal certain laws; and  
• to provide for matters connected therewith. 

 
This Act should be administered in conjunction with (among others) the National Water Act, the 
Municipal Systems Act, Municipal Finance Management Act and the Development Facilitation Act. 
 
Contents 
CHAPTER I.  Introductory provisions 

1. Definitions 
2. Main objects of Act 

The main objects of this Act are to provide for 
(a) the right of access to basic water supply and the right to basic sanitation 

necessary to secure sufficient water and an environment not harmful to 
human health or well-being; 

(b) the setting of national standards and norms and standards for tariffs in respect of 
water services: 

(c) the preparation and adoption of water services development plans by water 
services authorities; 

(d) a regulatory framework for water services institutions and water services 
intermediaries; 

(e) the establishment and disestablishment of water boards and water services 
committees and their duties and powers; 

(f) the monitoring of water services and intervention by the Minister or by the relevant 
Province; 

(g) financial assistance to water services institutions; 
(h) the gathering of information in a national information system and the distribution of 

that information; 
(i) the accountability of water services providers: and  
(j) the promotion of effective water resource management and conservation. 

3. Right of access to basic water supply and basic sanitation 
4. Conditions for provision of water services 
5. Provision of basic water supply and basic sanitation to have preference 
6. Access to water services through nominated water services provider 
7. Industrial use of water 
8. Approvals and appeal 

 
CHAPTER II Standards and tariffs 

9. Standards 
10. Norms and standards for tariffs 

 
CHAPTER III Water services authorities 

11. Duty to provide access to water services 
12. Duty to prepare draft water services development plan 
13. Contents of draft water services development plan 
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14. Draft water services development plan 
15. Adoption of development plan 
16. New development plan 
17. Deviation from development plan 
18. Reporting on implementation of development plan 
19. Contracts and joint ventures with water services providers 
20. Water services authority acting as water services provider 
21. Bylaws 

 
CHAPTER IV Water services providers 

22. Approval to operate as water services provider 
23. Water services provider must give information 

  
CHAPTER V Water services intermediaries 

24. Registration of water services intermediaries 
25. Duties of water services intermediaries 
26. Default by water services intermediaries 
27. Monitoring performance of water services providers and water services intermediaries 

 
CHAPTER VI Water boards 

28. Establishment and disestablishment of water boards 
29. Primary activity of water boards 
30.    Other activities of water boards 
31. Powers of water boards 
32. Duties of water boards 
33. Conditions for provision of services 
34. Parameters for functions of water board 
35. Governance of water boards 
36. Chief executive of water boards 
37. Delegation of powers 
38. Duties of water board and members 
39. Policy statement 
40. Business plan 
41. Directives to water boards 
42. Different activities to be managed as separate units 
43. Financial matters and accounts 
44. Reporting 
45. Investigation of affairs and financial position 
46. Assets and liabilities upon disestablishment 
47. Litigation against water board 
48. Formal irregularities 
49. Regulations 
50. Effect of inclusion of Chapter in Act 

 
CHAPTER VII.  Water services committees 

51. Establishment and disestablishment of water services committees 
52. Function of water services committees 
53. Powers of water services committees 
54. Conditions for provision of services 
55. Governance of water services committees 
56. Duties of committee members 
57. Financial matters and accounts 
58. Formal irregularities 
59. Provision of information 
60. Assets and liabilities upon disestablishment 
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61. Regulations 
 
CHAPTER VIII Monitoring and intervention 

62. Monitoring of water services institutions 
63. Intervention 

 
CHAPTER IX Financial assistance to water services institutions 

64. Powers of Minister 
65. Applications for financial assistance 
66. Regulations on financial assistance 

 
CHAPTER X. National information system 
 

67. Establishment of national information system 
68. Purpose of national information system 
69. Provision of information 
70. Funding of national information system 

 
CHAPTER XI General powers and duties of Minister 
 

71. Procedure for making regulations 
72. Consultation by Minister 
73. General powers of Minister 
74. Delegation of powers 
75. Scrutinising of draft regulations 
76. Advisory committees 

 
CHAPTER XII General provisions 

77. Transferability of servitudes 
78. Compliance with other laws 
79. Ownership of water services works 
80. Entry and inspection of property 
81. Expropriation 
82. Offences 
83. State bound by Act 
84. Repeal of laws, and savings 
85. Short title 

 
 
 
3.3.4. LOCAL GOVERNMENT: MUNICIPAL SYSTEMS ACT. (ACT NO. 32, 2000) 
 
The purpose of this act is inter alia “to provide for the core principles mechanisms and processes that 
are necessary to move progressively towards the social and economic upliftment of local communities 
and to ensure universal access to essential services that are affordable to all:” As far as water 
resources planning and management is concerned, the main provisions are encapsulated in “framework 
for core processes of planning…resource mobilisation.” In particular chapters 5 and 6 specify the need 
for Integrated development planning. 
 Noted from NEMA:BA  section 54: An organ of state that must prepare an environmental 
implementation or environmental management plan in terms of Chapter 3 of the National Environmental 
Management Act, and a municipality that must adopt an integrated development plan in terms of the 
Local Government: Municipal Systems Act, 2000 (Act No. 32 of 2000), must take into account the need 
for the protection of listed ecosystems. 
 
Note: The sections of particular importance have been rendered bold 
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CHAPTER 5  
Contents – Integrated Development Planning 
Part 1: General 

23. Municipal planning to be developmentally oriented 
24. Municipal planning in co-operative government 
25. Adoption of integrated development plans 

 
Part 2: Contents of integrated development plans 

26. Core components of integrated development plans ‘ 
 
Part 3: Process for planning, drafting, adopting and review of integrated development plans 

27. Framework for integrated development planning 
28. Adoption of process 
29. Process to be followed 
30. Management of drafting process 
31. Provincial monitoring and support 15 
32. Copy of integrated development plan to be submitted to MEC for local 
33. government 
34. Ad hoc committees 
35. Annual review and amendment of integrated development plan 

 
Part 4: Miscellaneous 

36. Status of integrated development plan 
37. Municipality to give effect to integrated development plan 
38. Regulations and guidelines 

 
Relevant sections  
Section 23. Municipal planning to be developmentally oriented 
(1) A municipality must undertake developmentally-oriented planning so as to ensure that it— 

(a) strives to achieve the objects of local government set out in section 152 of the Constitution; 
(b) gives effect to its developmental duties as required by section 153 of the Constitution; and  
(c) together with other organs of state contribute to the realisation of the fundamental rights 

contained in sections 24, 25, 26, 27 and 29 of the Constitution. 
Subsection (1) must be read with Chapter 1 of the Development Facilitation Act, 1995 (Act No, 67 of 
1995),  
 
Section 24. Municipal planning in co-operative government 
(1) The planning undertaken by a municipality must be aligned with, and complement, the 

development plans and strategies of other affected municipalities and other organs of state so as 
to give effect to the principles of co-operative government contained in section 41 of the 
Constitution. 

 
(2) Municipalities must participate in national and provincial development programmed as required in 
section 153(b) of the Constitution. 
 
(3) If municipalities are required to comply with planning requirements in terms of national or provincial 
legislation, the responsible organs of state must — 

(a) align the implementation of that legislation with the provisions of this Chapter; and 
(b) in such implementation— 

(i) consult with the affected municipality; and 
(ii) take reasonable steps to assist the municipality to meet the time limit mentioned in 
section 25 and the other requirements of this Chapter applicable to its integrated 
development plan. 
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(4) An organ of state initiating national or provincial legislation requiring municipalities to comply with 
planning requirements, must consult with organised local government before the legislation is 
introduced in Parliament or a provincial legislature, or, in the case of subordinate legislation, before that 
legislation is enacted. 
 
Part 2: Contents of integrated development plans 
Section 26. Core components of integrated development plans 
An integrated development plan must reflect— 

(a) the municipal council’s vision for the long term development of the municipality with special 
emphasis on the municipality’s most critical  development and internal transformation needs: 
(b) an assessment of the existing level of development in the municipality, which must include 
an identification of communities which do not have access to basic municipal services; 
(c) the council’s development priorities and objectives for its elected term, including its local 
economic development aims and its internal transformation needs; 
(d) the council’s development strategies which must be aligned with any national or provincial 
sectoral plans and planning requirements binding on the municipality in terms of legislation; 
(e) a spatial development framework which must include the provision of basic 
guidelines for a land use management system for the municipality; 
(f) the council’s operational strategies; 
(g) applicable disaster management plans 
(h) a financial plan, which must include a budget projection for at least the next three years; 
and 
(i) the key performance indicators and performance targets determined in terms of section 41. 

 
Part 3: Process for planning, drafting, adopting and review of integrated development plans 
 
Section 27.  Framework for integrated development planning. 
 (1) Each district municipality, within a prescribed period after the start of its elected term and after 
following a consultative process with the local municipalities within its area, must adopt a framework 
for integrated development planning in the area as a whole. 
(2) A framework referred to in subsection (1) binds both the district municipality and the local 
municipalities in the area of the district municipality, and must at least- 

(a) identify the plans and planning requirements binding in terms of national and provincial 
legislation on the district municipality and the local municipalities or on any specific 
municipality; 
(b) identify the matters to be included in the integrated development plans of the district 
municipality and the local municipalities that require alignment; 
(c) specify the principles to be applied and co-ordinate the approach to be adopted in respect 
of those matters: and 
(d) determine procedures- 
(i) for consultation between the district municipality and the local municipalities during the 

process of drafting their respective integrated development plans; and 
(ii) to effect essential amendments to the framework. 

 
Section 29. Process to be followed 
 (1) The process followed by a municipality to draft its integrated development plan, including its 
consideration and adoption of the draft plan, must – 

(a) be in accordance with a predetermined programme specifying timeframes for the different 
steps; 
(b) through appropriate mechanisms, processes and procedures established in terms of 
Chapter 4, allow for—  

(i) the local community to be consulted on its development needs and priorities; 
(ii) the local community to participate in the drafting of the integrated development 
plan; and 
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(iii) organs of state, including traditional authorities, and other role players to be 
identified and consulted on the drafting of the integrated development plan; 

(c) provide for the identification of all plans and planning requirements binding on the 
municipality in terms of national and provincial legislation; and 
(d) be consistent with any other matters that may be prescribed by regulation.  

 
(2) A district municipality must 

(a) plan integrated development for the area of the district municipality as a whole but in close 
consultation with the local municipalities in that area: 
(b) align its integrated development plan with the framework adopted in terms of section 27; 
and 35. 
(c) draft its integrated development plan, taking into account the integrated development 
processes of, and  proposals submitted to it by the local municipalities in that area. 

 
(3) A local municipality must 

(a) align its integrated development plan with the framework adopted in terms of section 27;  
(b) draft its integrated development plan, taking into account the integrated development 

processes of. and proposals submitted to it by the district municipality. 
 
Section 37. Regulations and guidelines 
 (1) The Minister may for the purposes of this Chapter make regulations or issue guidelines or, terms of 
….. to provide for or to regulate the following matters: – 

(a) incentives to ensure that municipalities adopt their integrated development plans within the 
applicable prescribed period and comply with the provisions 
(b) of this Act concerning the planning, drafting, adoption and review of those plans; 
(c) the detail of integrated development plans taking into account the requirements of 
other applicable national legislation; 
(c) criteria municipalities must take into account when planning, drafting, adopting or 

reviewing their integrated development plans. 
 
3.4. PERIPHERAL ACTS 
3.4.1. NATIONAL FORESTS ACT, 1998 (ACT 84 OF 1998) 

Section 1: Purposes 
Section 2: Interpretation 
Section 3: Principles to guide decisions affecting forests 
Section 4: Promotion and enforcement of sustainable forest management 
Section 7: Prohibition of destruction of trees in natural forests 
Section 10: Effect of setting aside protected areas 
Section 12: Declaration of trees as protected trees 
Section 15: Effect of declaration of protected trees 
Section 23: Activities which might be licensed in state forests 
Section 58: Penalties 
Section 59: Compensatory orders in criminal proceedings 
Section 61: Offences relating to sustainable forest management 
Section 62: Offences relating to the protection of forests and trees 
Section 63: Offences relating to the use of forests 

 
 
3.4.2. NATIONAL VELD AND FOREST FIRE ACT, 1998 (ACT 101 OF 1998) 

Section 1: Purpose 
Section 2: Interpretation 
Section 9: Fire danger rating 
Section 12: Duty to prepare and maintain firebreaks 
Section 13: Requirements for firebreaks 
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Section 16: Exemption from prohibition on damaging plants 
Section 18: Actions to fight fires 
Section 24: Penalties 
Section 25: Offences 
Section 34: Presumption of negligence 
 
 

4.  COOPERATIVE GOVERNANCE AND THE LEGAL INSTRUMENTS 
These are the section in the following acts that encourage or require cooperative governance. The state 
of cooperative governance n South Africa is still in its infancy.  There is an inter-ministerial structure to 
encourage this process. However at provincial and local government level this still seems a goal too far. 
However the need is widely recognised and will hopefully be achieved. 
 
4.1. THE CONSTITUTION  
Chapter 3 
Section 41(2) of the Constitution requires an Act of Parliament-  
(a) to establish or provide for structures and institutions to promote and facilitate intergovernmental 
relations; and  
(b) to provide for appropriate mechanisms and procedures to facilitate the settlement of 
intergovernmental disputes. 
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4.2 NATIONAL ENVIRONMENTAL MANAGEMENT ACT 1997  
 
Chapter 3. Procedures for co-operative governance 
11. Environmental implementation plans and management plans 
12, Purpose and objects of environmental implementation and management plans 
13. Content of environmental implementation plans 
14, Content of environmental management plans  
15. Submission scrutiny and adoption 
16. Compliance with environmental implementation and management plans 
 
Environmental implementation plans and management plans 
11. (1) Every national department listed in Schedule 1 as exercising functions which may affect the 
environment and every province must prepare an environmental implementation plan within one year of 
the promulgation of this Act and at least every four years thereafter. 
(2) Every national department listed in Schedule 2 as exercising functions involving the management of 
the environment must prepare an environmental management plan within one year of the promulgation 
of this Act and at least every four years thereafter 
(3) Every national department that is listed in both Schedule 1 and Schedule 2 may prepare a 
consolidated environmental implementation and management plan. 
(4) Every organ of state referred to in subsections (1) and (2) must, in its preparation of an 
environmental implementation plan or environmental management plan, and before submitting such 
plan take into consideration every other environmental implementation plan and environmental 
management plan already adopted with a view to achieving consistency among such plans. 
(5) The Minister may by notice in the Gazette— 

(a) Extend the date for the submission of any environmental implementation plans and 
environmental management plans for periods not exceeding 12 months; 
(b) on application by any organ of state, or on his or her own initiative with the agreement of 
the relevant Minister where it concerns a national department and after consultation with the 
Committee, amend Schedules 1 and 2. 

(6) The Director-General must, at the request of a national department or province assist with the 
preparation of an environmental implementation plan. 
(7) The preparation of environmental implementation plans and environmental management plans may 
consist of the assembly of information or plans compiled for other processes and may form part of any 
other process or procedure. 
(8) The Minister may issue guidelines to assist provinces and national departments in the preparation of 
environmental implementation and environmental management plans. 
 
Purpose and objects of environmental implementation plans and environmental management 
plans 
12. The purpose of environmental implementation and management plans is to 
 (a) co-ordinate and harmonize the environmental policies, plans, programmed and decisions of the 
various national departments that exercise functions that may affect the environment or are entrusted 
with powers and duties aimed at the achievement. Promotion and protection of a sustainable 
environment, and of provincial and local spheres of government, in order to 
(i) minimize the duplication of procedures and functions; and 
(ii) promote consistency in the exercise of functions that may affect the environment; 
(b) give effect to the principle of co-operative government in Chapter 3 of the Constitution; 
(r) secure the protection of the environment across the country as a whole: 
(d) prevent unreasonable actions by provinces in respect of the environment that are prejudicial to the 
economic or health interests of other provinces or the country as a whole; and 
(e) enable the Minister to monitor the achievement. promotion, and protection of a sustainable 
environment. 
 
16. ( 1 ) (a) Every organ of state must exercise every function it may have, or that has been assigned or 
delegated to it, by or under any law, and that may significantly affect the protection of the environment. 
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substantially in accordance with the environmental implementation plan or the environmental 
management plan prepared. submitted and adopted by that organ of state in accordance with this 
Chapter: Provided that any substantial deviation from an environmental management plan or 
environmental implementation plan must be reported forthwith to the Director-General and the 
Committee. 
 
4.3. NEM: BIODIVERSITY ACT 
Section 2. The objectives of this Act are- 
(b ) to give effect to‘ ratified international agreements relating to biodiversity  
(c) to provide for co-operative governance in biodiversity management and 
 
Part 2 
Consultation process 
Consultation 
Section  99. (2) The Minister must, in terms of subsection (1)- 
(a) consult all Cabinet members whose areas of responsibility may be affected by the exercise of the 
power; 
(b ) in accordance with the principles of co-operative governance set out in Chapter 3 of the 
Constitution, consult the MEC for Environmental Affairs of each province that may be affected by the 
exercise of the power; and 
(c) allow public participation in the process in accordance with section 
 
4.4. INTERGOVERNMENTAL RELATIONS FRAMEWORK BILL (2005) 
CONTENTS 
CHAPTER 1.  INTERPRETATION, APPLICATION AND OBJECT OF ACT 

1. Interpretation 
2. Application of Act 
3. Conflicts with other legislation 
4. Object of Act 
5. Promoting object of Act 
 

CHAPTER 2. INTERGOVERNMENTAL STRUCTURES 
6. Composition 
7. Role 
8. Meetings 

Part 1 President’s Co-ordinating Council 
Part 2 National intergovernmental forums 
Part 3 Provincial intergovernmental forums 
Part 4 Municipal intergovernmental forums 
Part 5 General  

 
CHAPTER 3. CONDUCT OF INTERGOVERNMENTAL RELATIONS  

35. Implementation protocols  
36. Provincial policies and legislation affecting local government  
37. Responsibility for co-ordinating intergovernmental relations of provinces  
38. Responsibility for co-ordinating intergovernmental relations of district 

municipalities  
 

CHAPTER 4. SETTLEMENT OF INTERGOVERNMENTAL DISPUTES  
 
CHAPTER 5. MISCELLANEOUS  

 
46. Reports to Parliament  
47. Regulations and guidelines  
48. Short title  
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5. REGULATORY FRAMEWORK 
 
5.1 NATIONAL WATER RESOURCE STRATEGY FIRST EDITION, SEPTEMBER 2004.  
The strategy is a large document that sets out the South African approach to the implementation of 
Water Act and the management of our water resources. A full text of the strategy is available on the 
DWAF website and is available on the accompanying CD.  
  

5.1.2 AN OVERVIEW OF THE NATIONAL WATER RESOURCE STRATEGY 

The strategy consists of 5 chapters namely: 
Chapter 1 – Water policy, water law and water resources management (full text as introduction to 
section 3 of this document) 
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 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.  
 
The chapter is divided into nine parts as follows  

Part 1: Protection of Water Resources  
Part 2: Water Use  
Part 3: Water Conservation and Water Demand Management  
Part 4: Water Pricing and Financial Assistance  
Part 5: Water Management Institutions  
Part 6: Monitoring and Information Systems  
Part 7: Disaster Management  
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Part 8: Anticipated Programme of Implementation Activities  
Part 9: Financial Implications  

 
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. 
 
5.1.3. REGULATIONS TO SUPPORT LEGISLATION TO THE NATIONAL WATER ACT. 
5.1.3.1. General authorisations in terms of Section 39 of the National Water Act, 1998. no. 1191 of 
1999.  
1. Schedule for section 21(a) and (b) Taking water from a water resource and storage of water.  
2. Schedule for section 21(e). Engaging in a controlled activity identified as such in Section 37(1): 
irrigation of any land with waster or water containing waste generated through any industrial activity or 
by a waterwork. 
3. Schedule for section 21(f) and (h). Discharge of waste or water containing waste into a water 
resource through a pipe canal sew rot other conduit; and disposing in any manner of water which 
contains waste from, or which has been heated in, any industrial or power generating process.  
4. Schedule to section 21(g). Disposing of waster in manner which may detrimentally impact on a water 
resource. 
5.1.3.2. Proposed general authorisation – August 2002.  
1. Schedule for section 21(c) Impeding or diverting the flow in a watercourse. 
2. Schedule for section (i). Altering the bed, banks or characteristics of a watercourse. 
3. Schedule for section 21(j). Removing water found underground if it is necessary for the efficient 
continuing of an activity for the safety of people. 
 
5.2. CROSSECTORAL POLICY OBJECTIVES FOR CONSERVING SOUTH AFRICA’S INLAND 
BIODIVERSITY (the full document is available on CD) 
 
Summary of the executive summary of the discussion paper on Cross-Sector Policy Objectives 
For Conserving South Africa’s Inland Water Biodiversity (Roux, Nel, MacKay, Ashton 2006)  
 
The discussion paper was based on a process of searching for and negotiating a shared understanding 
of key concepts related to the conservation of inland water biodiversity. A shared vision for the 
conservation and management of inland water biodiversity was achieved after a remarkable 
convergence of thinking among the representatives from allied government departments and scientists.  
 
It is recommended that the executive summary be read and that SECTIONS 7-11 be used to 
complete the assignment. 
 
The value of and need for biodiversity conservation is summarised by The Paris Declaration on 
Biodiversity (see Section 3.9) as follows: “Biodiversity, as the natural heritage and a vital resource for all 
humankind: 
 
 Is a source of aesthetic, spiritual, cultural, and recreational values; 
 Provides goods that have direct use values, such as food, wood, textiles and pharmaceuticals; 
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 Supports and enhances ecosystem services on which human societies depend often indirectly, 
such as plant and animal production, crop pollination, maintenance of water quality and soil fertility, 
carbon sequestration, nutrient cycling, protection against pathogens and diseases, and resistance 
of ecosystems to disturbances and environmental changes; and 

 Provides opportunities for human societies to adapt to changing needs and circumstances, and 
discover new products and technologies.” 

 
 
A set of five core objectives and associated implementation principles are presented in Sections 7 to 11 
of the discussion paper (Roux et al. 2006) as imperatives to achieving the inland water biodiversity 
conservation goal stated above. Objectives one to three deal with planning and design issues, while 
objectives four and five deal with implementation issues. 
 
Objective 1: Set and entrench quantitative conservation targets for inland water biodiversity 
 
Implementation principles associated with this objective.  

1. Set and endorse national targets for conservation of inland water biodiversity.  
2. Cascade the national targets differentially to sub-national implementation levels. 
3. Improve and refine national and sub-national targets over time.   
 
Each implementation principle is accompanied by a set of policy recommendations 

 
Objective 2: Plan for representation of inland water biodiversity 
 
Implementation principles associated with this objective. 

1. Use surrogate measures as indictors to describe and classify inland water biodiversity. 
2. Define the appropriate scale. (ranging from regional (SADC) to countrywide conservation plans 

for representative samples of all major ecosystem types to  catchment-based biodiversity plans 
aligned with and complementing  national – level plans. 

3. Incorporate local ecological knowledge. 
 
Each implementation principle is accompanied by a set of policy recommendations 

 
Objective 3: Plan for persistence of inland water biodiversity.  
Implementation principles for this objective 

1. Select inland water ecosystems of high integrity 
2. Ensure connectivity. 
3. To include large-scale ecosystem processes. 
4. Select areas of sufficient size 

 
Objective 4: Establishing a portfolio of inland water conservation areas (IWCAs) 

 
Implementation principles: 

1. Legislate IWCAs through complementary legal mechanisms. 
2. Strive for optimal land-use efficiency. 
3. Prioritise and initiate conservation actions timeously. 
4. To conserve first where appropriate, rather than restore later. 
5. Provide explicit selection options and management guidelines. 

 
Each implementation principle is accompanied by a set of policy recommendations 
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Objective 5: Enable effective implementation 
Implementation principles: 

 
1. facilitate stakeholder adoption of inland water conservation targets and priority areas 
2. Reflect the conservation of inland water ecosystems as an explicit function in institutional 

design. 
3. Enable cooperative governance in the conservation and management of inland water 

biodiversity. 
4. Facilitate a science-management continuum. 
5. Promote discovery, inventory and improved understanding of inland water biodiversity. 

 
Each implementation principle is accompanied by a set of policy recommendations 
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3. Water resources planning concepts and processes 

• Integrated water resource planning is essential to ensure long-term sustained 
economic growth and a sustainable water resource use. 

• Detailed knowledge of water resources are required in order to undertake and refine 
water resource planning. This includes knowledge of the following aspects of a 
particular water resource: mean annual run-off (MAR), yield determination, assurance 
of supply required by each water user sector, water requirements of each water user 
sector and future population and water requirement growth projections. Options to 
reconcile  available supply with the requirements of all user sectors need to be 
identified and evaluated to determine their feasibility and costs and the impact on the 
water resource itself, in order to find the best solution to ensure a water balance for a 
rolling 25-year planning horizon. 

 

4. Reconciliation processes and methods 

• Different methods to determine future water requirements must be used to obtain a 
good estimate and the risks and economic implications of failure to meet water needed 
for economic growth needs to be assessed. Standardised procedures are therefore 
required to determine future water requirements. 

• The current water use situation needs to be known, future needs must be determined 
and this is influenced by economic and development objectives and prioritising 
between sectors in terms of economic output and long-term strategic use of water. 

• Reconciliation methods can include demand-side management, reduction of losses 
and wastage, re-allocation of water (in which case detailed impact assessments must 
be undertaken), groundwater resource development, construction of new storage 
(instream and off channel dams) and unconventional augmentation interventions, such 
as desalination or re-use of water. 

•  

 

SELF-EVALUATION QUESTIONS 

1. Why is water resource planning important and what are the main considerations that 
should be included in any water resource planning study? 

2. How does South Africa, water resource planners address the imbalance between 
water availability and rainfall distribution? 

3. How much of the South African water resources are shared with its direct 
neighbours?  Express your results in both relative catchment sizes in each country 
and percentage runoff allocated to each country and explain the reasons for the 
apparent discrepancies. 

4. Provide an overview of the inter-dependency between South Africa and its 
neighbours in terms of shared water resources and runoff from these water 
resources. 
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2 ALTERNATIVE SUPPLY OPTIONS TO 
PROTECT WATER RESOURCES 

TIME  

You will need approximately 15 hours to master this study unit. 

 

REFERENCES 

• DWA 2004. The National Water Resources Strategy First Edition (NWRS). 
o Chapter 2:  
o Appendix D: Introduction pages D.1 and D.2 in appendix D 
o Pages D19.2-D19.4 Berg River WMA 

• DWA 2013. The National Water Resources Strategy Second Edition (NWRS). 
Page 255-259 Berg River catchment 

• NWRS 2012 – Presentation Rademeyer S. 2012.   
• WRC 2006. A desalination guide for South African Municipal Engineers. Department of 

Water Affairs and WRC. Du Plessis JA, Burger AJ, Swartz CD and Musee N. WC TT 
266/06, July 2006. 

• WRC 2011. Sustainable use of South Africa’s inland waters. A situation assessment of 
Resource Directed Measures 12 years after the 1998 National Water Act. King & 
Pienaar (editors). Pages 1-14. Chapter 1: Water supply and demand. 

 

Additional reading: 

• WRC 2007. The status and use of potable water efficient devices in the domestic and 
commercial environments in South Africa. Report to the Water Research Commission 
by David Still, Su Erskine, Nick Walker and Derek Hazelton on behalf of Partners in 
Development. WRC K5/1606, July 2007. 

 

STUDY UNIT 9.2 OUTCOMES 

At the end of this study unit, you should be able to demonstrate knowledge 
and insight about alternate supply options in context of water resource 
planning by being able to: 

• Provide an overview of the alternative supply options and its use in South Africa and 
provide a summary of each option’s relevance; 

• Describe the specific constraints to implement the use of each of the alternative supply 
options and describe the broad economic implications of failing to implement these 
water resource management options; 

• Explain the relation between alternative supply options and compliance with 
environmental water requirements and complying with the ecological Reserve; and 

• Described the regulatory mechanism that the Department of Water and Sanitation can 
use to reduce water use. 
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The study unit will be conducted as follows: 

INTRODUCTION 
The water situation in South Africa has reached a stage where appropriate and timeous 
interventions are urgently needed to avert water deficits and associated negative impacts on 
socio-economic development and ecosystems. The quality of water resources is generally 
deteriorating, in particular through marked increases in nutrients and microbiological 
contaminants and is also threatened by acid mine drainage. The ecological component of 
the Reserve that specifies the quantity and quality of water required for the protection of 
aquatic ecosystems is not yet fully implemented in most water management areas. Surface 
water resources have been almost fully developed and utilised and opportunities for siting 
new and economically viable dams are few. Groundwater resources have not been 
developed to the same level as surface water resources. Furthermore, treatment of return 
flows from irrigation, mining, urban and bulk industrial water use could be improved and re-
use could be enhanced as a means to increase the availability of water. 

The NWRS 2004 included a number of core strategies to address the management 
challenges. These include Core strategy 6: Implementing water use efficiency, conservation 
and water demand management. 

 

Accessibility to alternative water resources is conditional and comes at a cost: Except for 
water losses, alternative water resources are not always readily available or accessible. The 
critical success factor to supply water to all depends on the ability to mobilize these 
resources, and to ensure sustainable management thereof. This will require extended effort 
(in the form of timeous planning, applied research, and developing appropriate technologies 
(appropriate solutions)), improved governance, leadership and management models, 
extended funding models and effective financial management, as well as timeous 
development and implementation, with adequate provision for proper operation and 
management, both in available budgets and appropriately skilled personnel. 

These developments will come at high cost, both in initial capital outlay as well as operation 
and maintenance over the full life cycle of the project, which will have major impacts not only 
on the funding thereof, but also on the viability of the development and needs of specific 
potential users, e.g. agricultural development. 

This approach has extensive implications for water resource management. By broadening 
the narrow traditional focus on surface water resource development as the solution to 
augment water supplies, a more inclusive business and systems management approach, 
including efficient water use, use control and regulation, appropriate research and 
technology, as well as identifying and implementing creative solutions, need to be adopted. 

The alternative supply options can be, but is not limited, to the following: 

• Water conservation and water demand management 
• Surface water resource management (operation of dams) 
• Management and use of groundwater resources 
• Re-use of water (including treatment of acid mine drainage to a usable standard) 
• Eradication of invading alien plants 
• Re-allocation of water 
• Development of surface water resources (e.g. dams) 
• Transfer of water between water use sectors 
• Desalination of seawater and brackish water, and 
• Conjunctive use. 
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Other alternatives may not directly make more water available for economic use but will 
indirectly assist with management of demand and impacts on water resources. This can 
include the following: 

• Hydro-power generation as an alternative to coal-fired power stations which will make 
water available to other sectors; and 

• Transfer of water from other river basins in the SADC region. 
 

These options will not be limited to South Africa but could be a SADC solution and the need 
for larger-scale integrated planning and long-term strategic considerations are essential. 

 

The deteriorating quality of our natural water resources, both in terms of water quality, as 
well as river habitat and bio-diversity, is a major and growing concern. The situation 
regarding acid mine drainage and municipal wastewater pollution has reached unacceptable 
levels. In terms of river health, almost 60% of river ecosystem types are threatened, with 
25% of these critically endangered. Wetland ecosystem types are of even more concern with 
65% identified as threatened, including a staggering 48% critically endangered. This 
situation demands drastic intervention. The DWS has conducted a national review of the 
water quality status (Figure 9.2.1) and trends that measure, assess and report on the current 
state and appropriate temporal trends of selected groups of water quality indicators in South 
African surface water resources. 

 

Results of the review showed that the levels of nutrients in the country’s water resources are 
of major concern. Only 10% of the monitoring sites showed compliance with the prescribed 
tolerance range of RQO (>0.015 mg/l to <0.025mg/l) for phosphate (11). Levels of 
noncompliance at national scale are currently 88%. A key contributor to the deterioration of 
water quality in South Africa’s water resources and the marked increase in nutrients and 
microbiological contaminants with associated health risks are the result of untreated or 
partially treated wastewater discharges from municipal sewage treatment works (11). The 
resulting eutrophication in major dams poses health threats to livestock and humans 
downstream, apart from damaging the ecosystem. Also, water treatment costs increase with 
higher nutrient loads. 

Acid mine drainage (AMD) has been reported from a number of areas within South Africa, 
including the Witwatersrand Gold Fields, Mpumalanga and KwaZulu-Natal Coal Fields and 
the O’Kiep Copper District. The Western, Central and Eastern Basins of the Witwatersrand 
have been identified as priority areas requiring immediate action because of the lack of 
adequate measures to manage and properly control the problems related to AMD, the 
urgency of implementing intervention measures before problems become more critical and 
their proximity to densely populated areas. There is also an estimated 62 Mℓ/day post-
closure decant from coal mines in the Highveld Coalfield and around 50 Mℓ/day of AMD 
discharging into the Olifants River Catchment, reducing the quality of water allocated to 
irrigation and to municipalities for domestic and industrial supplies, as well as damaging 
freshwater ecosystems (11). An inter-ministerial committee was set up which made 
recommendations to address problems associated with AMD. Effective interventions are 
urgently needed. 
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The re-use of water could partially address some of these water resource quality challenges.

 

Figure 9.2.1: National percentage compliance of current in-stream water quality with 
Resource Quality Objectives 

 

1.  Alternative supply options  

• Various alternative supply options can be considered to augment existing water 
supply. These option are not equal in terms of the scale and location and economic 
implications associated with its implementation; 

• Alternative supply options can include any or a combination of the following: 

o Increase water use efficiency 

o Management of water demand through reduction of water losses and wastage 

o Water re-use 

• Domestic waste water use (grey water system at home) 

• Treated waste water use from waste water treatment facility for irrigation of 
sports fields and parks 

• Rainwater harvesting from roofs of houses for garden irrigation, etc. and 
reduction on formal supply dependence 

o Prevention of the contamination of the water resource with the added cost of 
treatment and human health impacts on users directly dependant on the 
resource and directly using water from the resource 

o Desalinisation of seawater and groundwater which can be naturally saline 

o Water conservation by preventing evaporation 
o Recharging groundwater aquifers, 
o Use of groundwater as an alternative to  surface water 
o Surface water resource management (efficient operation of dams) 
o Re-use of water (including treatment and use of treated Acid Mine Drainage) 
o Eradication of invading alien plants and replacement with indigenous vegetation 

that would consume less water and prevent soil erosion and catchment 
degradation 

o Re-allocation of water between catchments, sectors and even SADC countries 
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o Transfer of water between water use sectors and even SADC countries, and 
o Conjunctive use, which could be a mixture of water use source and double water 

supply infrastructure (treated waste water for industrial use and garden irrigation 
and potable water for human consumption). 

 

2. Implementation constraints for alternative water supply options 

• Economic considerations. The unit price for the treatment of water from alternative 
sources can vary widely and will remain a challenge in terms of affordability, but the 
economic implications of non-supply still outweigh the cost. 

• The international target of non-revenue water can be set as 15% of annual water use. 
A large number of South African supply schemes loose between 30 and 60% of 
treated water and is most likely one of the most cost-effective ways of addressing the 
reduction in water requirements. In combination with implementing grey water systems 
and re-use of water this can have an immediate effect on supply problems. 

• Methods for the compilation of information to allow for the comparison between supply 
option alternatives, Unit Reference Values (URV) and comparison between sectors. 
See figure 9.2.2 and the NWRS examples. 

• Economic consideration of water resource classes and its impact on water use sectors 
and ecological goods and services. See the Desalination guidelines (page 7) (WRC, 
2006). 

• Consider the available data from existing operational desalination and re-use facilities 
in South Africa. 

 

3. Relation between alternate supply and water resource protection 

• The reduction in surface water dependence and the need to develop and store surface 
water will ensure the protection of aquatic resources and the restoration of water 
resources in areas already deteriorated beyond the acceptable level. 

• In a number of river catchment areas in South Africa the limit of potential water 
resource development has been reached and the implementation of alternative 
sources and alternative management options is not a luxury any longer but an 
economic necessity. Specific reference can be made to the upper Olifants River basin 
where the development of platinum mines is potentially negatively affected by the 
shortage of water in a catchment where power generation and other water use sectors 
are competing for the same limited resources. 

 

4. Regulatory mechanisms to implement alternate water supply options 

• Compulsory licensing (possibly the least preferred mechanism unless conflicting needs 
or over-allocation of the resource leaves no alternative). 

• Tariffs and economic incentive schemes to reduce the use of sectors that are 
economically not contributing in proportion to the cost to supply water. 

• Implementation of catchment management strategies (CMS) through the development 
of catchment management plans and long-term planning at various scales: catchment, 
water management area (WMA), regional, national and SADC. 

• The planning and implementation cycle will provide an opportunity to bring these 
alternatives in at a NWRS and catchment management agency level. The focus should 
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now be on implementation of these alternatives. 

• Water use licensing as a mechanism to entrench the use of alternative sources and is 
a mechanism to protect water resources. 

 

SELF-EVALUATION QUESTIONS 

1. List the possible alternative water supply options that can be used to improve water 
resource sustainability and protection in South Africa; 

2. Provide an overview of the economic implication of alternative water supply methods 
and their impact on the demand from traditional water supply options; 

3. Rank supply options from a case study and supply the Unit Reference Value for each 
option to provide a comparison between the options; 

4. List the regulatory mechanisms that can be used to implement and enforce alternative 
source management options. 
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3 WATER DEMAND MANAGEMENT AND 
WATER RESOURCE PROTECTION 

TIME  

You will need approximately 15 hours to master this study unit. 

 

REFERENCES 

• DWA 2004. The National Water Conservation and Demand Management Strategy 
• DWA 2004. Resources Strategy First Edition (NWRS). 

o Chapter 2 page 37. 
• DWA 2004. Guidelines for water conservation and water demand management in 

water management areas and in the water services sector, South Africa, Volume 1: A 
Planning Framework for Water Conservation and Demand Management at Water 
Management Area Level. Full Guidelines Version. Danida, March 2004. 

• DWA 2007. Overview of Water Conservation and Demand Management in the City of 
Cape Town, Western Cape Water Supply System Reconciliation Strategy, June 
2007. Report No. 4 of 7. 

• DWA 2012. The National Water Resources Strategy Second Edition (NWRS). 
Page 255-259 Berg River catchment 

 

Additional reading: 

• WRC, 2007. The status and use of potable water efficient devices in the domestic and 
commercial environments in South Africa. Report to the Water Research Commission 
by David Still, Su Erskine, Nick Walker and Derek Hazelton on behalf of Partners in 
Development, WRC K5/1606. July 2007. 

 

STUDY UNIT 9.3 OUTCOMES 

At the end of this study unit, you should be able to demonstrate knowledge 
and insight about water demand management and its role in improving water 
resources management and giving effect to environmental water requirements, 
and be able to: 

• Provide an overview of the water management institutional mandate and responsibility 
to determine and implement water demand management measures; 

• List and described each of the domestic water demand management mechanisms that 
can be used to give effect to water demand management; 

• Analyse a water demand management plan and advise on the procedure to measure 
the success of implementation of such a water demand management strategy; and 

• Explain the link between the protection of water resources and water demand 
management. 
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The study unit will be conducted as follows: 
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INTRODUCTION 

Water demand management 

For many years the tendency in South Africa has been to resort to constructing 
additional infrastructure where the need for water exceeded the supply. As water use 
approaches its full potential however, the cost of resource development increases 
and the environmental impacts become more pronounced. Management of the 
demand for water is an obvious option for reconciling imbalances between 
requirements and availability, and has been applied with great success by some 
users. If in some catchment areas  a 10 per cent saving in user requirements could 
be achieved then a current water deficit can be changed to a surplus situation.  

 

Compared with supply-side management, the management of water requirements in 
South Africa is relatively under-developed, although there are world-class examples 
of water use efficiency in some areas of industry and agriculture that will help to set 
benchmarks. Some quantitative data is available on water savings resulting from 
demand management programmes, notably in some of the metropolitan areas and 
the larger municipalities, but in general insufficient information exists to make reliable 
estimates of the potential savings in each water management area. 

More information will become available as the effects of implementing the 
Department's water demand management programme become evident, and these 
will be accounted for in the water availability and requirements data in future editions 
of the NWRS. 

 

 

Figure 9.3.1: Water resource project funnel/filter (NWRS 2012 page 35) 
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Water conservation can be defined as the minimisation of loss or waste, care and protection 
of water resources and the efficient and effective use of water (national WC/WDM strategy 
definition). Water demand management can be defined as the adaptation and 
implementation of a strategy to influence water demand and usage in order to meet any of 
the following objectives: economic efficiency, social development, social equity, 
environmental protection, sustainability of water supply and services, political acceptability 
(national WC/WDM strategy definition). 

 

Water conservation and water demand management are entrenched in the National Water 
Act through the commitment to water conservation and the promotion of sustainable and 
equitable use of water resources in South Africa. Institutions responsible for water resource 
management must therefore adhere to and promote these goals through their functions and 
activities. As the institutions delegated with water resource management functions at a 
catchment level, catchment management agencies (CMAs) are the key bodies for the 
promotion and implementation of WC/WDM within their WMA. 

In conjunction with the drought mitigation measures various other WC/WDM measures 
should be utilised to reduce water requirements from water resources. The collective use of 
these measures can result in a significant increase in public awareness concerning the 
scarcity of water in the area and the need to use it more efficiently. 

 

1.  Institutional perspective to water demand management  

The generic framework for the development of a CMS makes clear reference to the need to 
consider and incorporate WC/WDM in the CMS. Water conservation strategies are one of 
the six “Supporting Strategies” of the CMS, deemed as essential in order to effectively 
manage water resources in the WMA. 

 

There are both constraints and opportunities to the implementation of WC/WDM in WMAs. 
These are largely dependent on the institutional capacities, resources, infrastructure, level of 
awareness and knowledge base available within the water management areas and CMAs. 
The main barrier to implementing WC/WDM is noted in the WC/WDM National Strategy 
Framework: 

“The key challenge for WC/WDM is its integration into the water resource planning process. 
In the past, initiatives have been considered only as strategies associated with 
environmental or communications initiatives, which often led to inefficient water supply 
planning. “Integrated least-cost planning” or “Integrated Resource Planning” 
(IRP)…emphasises WC/WDM as potential alternatives to increasingly expensive supply-side 
management options” (DWAF, 1999:18). However, one of the obstacles DWA identifies to 
implementing IRP, and by implication, WC/WDM, is resolving whose costs are supposed to 
be the ‘least’: the institutions, current customers, future customers, secondary customers or 
society? Resolving these and other issues, as well as creating an understanding of the 
benefits in the broadest, long-term sense, of implementing WC/WDM, is one of the largest 
and most pressing challenges to be addressed before WC/WDM will be socially acceptable, 
and therefore effective.”  

The WC/WDM National Strategy Framework goes on to list several other generic constraints 
to the implementation of WC/WDM in South Africa, most of which are relevant to CMAs: 

Bias towards supply-side measures 

• Funding is more readily available for supply-side interventions 
• Supply-side management options appear easier to implement 
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• Consultants often promote the development of infrastructure without adequately 
reviewing WC/WDM measures as alternatives. 

Perceptions and lack of understanding 

• Resistance to change within institutions 
• Water conservation measures are perceived only as drought relief mechanisms 
• Demand management strategies are often incorrectly perceived and implemented as 

punitive measures to the consumers 
• Lack of understanding of the principles, scope and potential of demand management 
• Lack of knowledge of consumer and water usage patterns 
• Lack of adequate knowledge of the factors causing the growth in water requirements 
• Misdirection of WC/WDM measures (e.g. conveying “use the shower not the bath” 

messages to households that have no such facilities). 

Payment for services 

• Low level of payment or non-payment for services by a significant number of 
consumers 

• Low relative price of water, particularly in the agriculture sector, relative to the real 
cost of supplying and treating the water. 

Sectorial issues 

• Officials and industry sectors protect their own interests 
• Lack of integration and cooperation between the various institutions in the water 

supply chain, particularly in the water services sector 
• Lack of ring-fencing of the water services functions or the lack of integration and 

cooperation within the different departments of local authorities. 

Skills and capacity 

• Lack of skills in South Africa to implement demand management 
• Lack of capacity within institutions to implement WC/WDM. 

Allocation of water based on efficient use 

• Allocation of water to all users that do not take account of efficient use by consumers 

 

Although the constraints appear significant, there are also promising opportunities for 
implementing WC/WDM through CMAs and by WSAs. To a large extent, mind-sets are 
beginning to change in the South African water resource management environment. We 
have policies at the highest level that explicitly promote and encourage the implementation 
of WC/WDM, they just need more aggressive implementation. 
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2. Demand management in domestic supply settings  

Demand management in domestic supply setting is dependent on the magnitude of 
the supply problem and the specific circumstances in which water supply and waste 
water services are provided. Demand management measures can include any or a 
combination of the following:  

• Pressure management 

• User education 

• Elimination of automatic flush urinals 

• Leakage repair projects 

• Tariffs, metering and credit control 

• Water-efficient fittings 

• Boreholes and well points 

• Grey water use and  

• Rain water harvesting tanks. 

 

3. Inter relation between water demand management and water resource 
protection 

• The higher the water resource class or present ecological condition of a supply source 
(either groundwater or surface water) the higher the need for environmental water 
requirements will be to maintain the sustainable use from the resource. This would 
imply that protection measures which should include demand management should be 
implemented in resources with a class and present ecological condition that demand 
protection. The end result is that demand management is not a measure that can be 
implemented when the resource has reached its last drop to be supplied and is also 
therefore not uniform across water management areas and supply sources. 

• Freshwater biodiversity conservation in conjunction with the conservation of water 
resources for high quality domestic water supply can be implemented to be a 
conjunctive protection measure that will ensure the aquatic ecosystem is protected and 
at the same time associated biodiversity and good quality water can be supplied (refer 
to the former mountain catchment policy). 
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4. Case study of demand management in the City of Cape Town 

• As part of the conditions set for the water use licence issued abstracting water from the 
Berg River Dam the City of Cape Town (CCT) was obligated to determine and implement 
water demand management measures to reduce their requirements from the Western 
Cape Water Supply Systems. 

• The successful implementation of this condition is confirmed through preliminary 
investigations, which indicate that winter water requirements have remained almost 
constant since 2000, whilst the summer water requirements indicate a decline. 

• Consumer surveys conducted to date indicate that some 57% of residential consumers 
have changed their water use behaviour, the primary reasons being: 

• Price (41%) 

• Restrictions (32%); and 

• Awareness campaigns (20%). 

• The CCT has implemented a number of WC/WDM projects to date:   

• Pressure management projects 

• User education 

• Implemented as part of specific projects or drought mitigation interventions.  
The water requirement reduction attributed directly to user education can not 
readily be determined.  However, the media campaign linked to the restriction 
won the Green Trust Award in 2000; and  

• Programmes/initiatives to enhance in-house awareness. 

• Elimination of automatic flush urinals 

• Undertaken as part of specific projects and drought mitigation interventions 
on municipal property and through the promulgation of by-laws for private 
property – savings and effectiveness cannot readily be determined. 

• Leakage repair projects 

• Tariffs, metering and credit control 

• Rising block tariffs – price elasticity not determined 

• Volumetric based sanitation tariffs – impact not determined 

• Adopted policy of universal metering 

• Meter audits of high water use consumers 

• Programme to replace all “gallon” meters 

• Programme to establish zones and install zone meters 

• Instituted systems to facilitate the management of meters and the collection, 
assimilation and analysis of consumption data; and 

• Actively pursued credit control. 

• Water-efficient fittings 

• Installed water-efficient fittings in council buildings 

• By-laws and engagement with certain standard authorities to promote the use 
of water-efficient fittings in private properties. 
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• Boreholes and well points 

• Promoted and regulated their installation and use, following the dramatic 
increase in demand for these during the last drought; 

• Did not impose water restrictions on groundwater use during the drought, 
subject to certain conditions; and 

• Initiated a study to assess the current extent of groundwater use and the 
impact of the collective use of all boreholes and well points on the aquifers in 
the area. 

• Grey water use and rain water tanks 

• The extent and success of this is unknown. 

 

SELF-EVALUATION QUESTIONS 

1. Provide your interpretation of the constraints that are often preventing the  
implementation of demand management and water use efficiency provisions; 

2. Provide a list and describe the nature of demand management options within a 
domestic supply environment and provide the methods that could be employed to 
measure the success of the demand management measures; 

3. Why is water resource planning important and what are the main considerations that 
should be included in any water resource planning study; and 

4. Compile a water balance for your own home and indicate which measures you can 
implement to reduce your water requirements at a household level. 
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4 IMPLEMENTING EWRS: INCORPORATING 
INTO WATER RESOURCE PLANNING AND 
SYSTEMS OPERATION 

 

TIME  

You will need approximately 25 hours to master this study unit. 

 

REFERENCE  

• Hughes DA (ed.) 2004. SPATSIM, An integrating framework for ecological Reserve 
determination and implementation: Incorporating water quality and quantity 
components for rivers. WRC Report No. TT 245/04, Water Research Commission. 

• Hughes, DA, Mallory, SJL, and Louw, D. 2008. Methods and Software for the Real-
Time Implementation of the Ecological Reserve – Explanations and User Manual. 
Report to the Water Research Commission. WRC Report No. 1582/1/08.  

• James, CS and King, JM. 2010. South African Handbook on Environmental River 
Hydraulics. WRC Project No. K5/1767. 

• King, J and Pienaar, H. (eds) 2011. Sustainable use of South Africa’s inland waters. A 
situation assessment of Resource Directed Measures 12 years after the 1998 National 
Water Act. WRC Report No. TT491/11. 

• King, JM, Tharme, R and de Villiers, MS. (eds) 2000. Environmental Flow 
Assessments for Rivers: Manual for the Building Block Methodology.  WRC Report No. 
TT 131/00.  Water Research Commission, Pretoria, 339 pp. 

• Schreiner, B and Hassan, R. (eds) 2011. Transforming Water Management in South 
Africa. Designing and Implementing a New Policy Framework. Global Issues in Water 
Policy. Volume 2. Springer Publishers. 278 pp. 

 

MODULE OUTCOMES 

At the end of this study unit, you should be able to demonstrate knowledge and insight about 
EWR methodologies in general by being able to: 

• Provide an overview of how EWRs are taken into account in national and catchment 
level water resource planning; 

• Explain how EWRs are implemented for water resources with large instream dams; 
and 

• Explain how EWRs are implemented for run-of-river abstractions. 
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The study unit will be conducted as follows: 

 

 

 

INTRODUCTION 

There are a number of levels at which EWRs can be implemented within water resource 
management. These range from broad level planning assessments of the availability of 
water that are carried out at a catchment level or even a number of catchments to those 
relating to a specific application for water use. The approach to incorporating the EWR into 
these assessments as well as the way in which the EWR is implemented following the 
assessments varies substantially. Differences between implementation situations notably 
occur where there is storage that can be used to control flows and where there is no storage 
and all ‘users’ are reliant upon run-of-river flows. This section emphasises the need for 
operational rules in all situations, where these rules can include patterns of releases from 
reservoirs (the conventional understanding of the term ‘operating rules’), water user supply 
curtailments based on the current state of storage, as well as supply curtailments based on 
the estimated natural flow conditions in the river. This study unit describes the various 
applications and approaches taken to ‘give effect’ to EWRs. 
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1. Broad scale (National level) water resource planning (Hughes 2004) 

• In 1999, a water situation assessment model (WSAM) was developed by DWA to 
determine the water availability in water resources in South Africa for broad-scale 
planning purposes. A national evaluation of ecological data for the river mainstems in all 
1946 quaternary catchments in the country was undertaken to determine the ecological 
importance and sensitivity class (EISC) and present ecological status class (PESC) for 
each quaternary catchment. This informed preliminary classes that were set for each 
quaternary catchment.  The preliminary class was utilised to calculate the ecological 
Reserve requirements for each catchment, by means of the Reserve decision support 
system (ResDSS). The method used in this low confidence ecological Reserve 
determination assessment for river quantities was referred to as the Desktop method and 
was also utilised for the National Water Resource Strategy (NWRS) and the Internal 
Strategic Perspectives (ISPs) – a predecessor to catchment management strategies.  

• The ResDSS is based on the extrapolation of the environmental flow requirements that 
have been determined as part of high confidence Reserve determination studies 
undertaken across South Africa. The ResDSS were only intended for planning purposes 
as it was felt that the model was not conservative enough for more detailed decision 
making. The model is however being utilised for licence applications having a lower 
potential impact due to the limited capacity available for implementing the Reserve in 
water use licences. 

• The original outputs from the ResDSS showed a trend, i.e. a river in an unmodified river 
(A category) required approximately 40% to 50% of the natural mean annual runoff 
(MAR), a slightly modified river (B category) required 30% to 40% of the MAR, a 
moderately modified river (C category) required approximately 20% to 30% and a largely 
modified river (D category) required 10% to 20%. Increasing knowledge and 
assessments arising from doing more EWR studies have however shown that due to a 
high variability in the flows of our river systems this trend is not so clear cut (e.g. in 
Western Cape rivers, much higher flow requirements have been established due to the 
contribution required from the larger floods that occur during the wetter months for 
movement of large boulders and rocks in the river systems).  

 

2. Reconciliation Strategies (King et al 2004, King and Pienaar, 2011) 

• Water planning studies towards the development of reconciliation strategies (usually at 
a catchment area wide level) have primarily made use of Intermediate or 
Comprehensive Reserve determinations. Most Reserves determined before 2003 
provided a single prescriptive Reserve recommendation, however those determined 
since 2003 produced multiple scenarios which allowed for better decision-making. 
These were usually the Present Ecological State (PES), the Recommended Ecological 
Category (REC) and at least one additional scenario.  

• Most of the planning-level Reserve determinations were undertaken for water quantity 
in rivers but are increasingly including a water quality aspect as well as including the 
EWRs for estuaries, groundwater and to an as yet much lesser extent, wetlands. 

2.1 Catchment system analysis and yield modelling requirements 

• The yield of a proposed development is the overall available volume of water in the 
river system under study, and its assurance of supply. It represents the available water 
remaining after the Reserve has been allocated. 

• The EWR output should be in the form of scenarios to allow for trade-offs in water 
allocation and planning.  
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• EWR assurance of supply: The percentages of time that maintenance and drought 
flows should occur differ from river to river, depending on the rivers’ sensitivity to flow 
variation (Hughes 1999). These percentages can be estimated from the characteristics 
of the hydrological regime, based on flow variability, but are checked against the 
perceptions of the ecological specialists. The output is a description of the assurance 
relationships. 

• In complex catchments the ecological Reserve requirements will be partly managed 
through the setting of reservoir operating rules.  A systems model is then necessary.  
The Water Resources Yield Model (WRYM) is a complex system model that can 
account for natural flows in a system and a wide variety of water uses, all defined with 
different levels of assurance of supply and is used by DWA and water resource 
consulting engineers and hydrologists. 

• These models operate on a monthly time step and comprise a complicated network of 
natural flow inputs, storages, losses and abstractions, return flows and transfers 
(internal and external). Most of the abstractions and transfers are defined through a set 
of supply assurance rules in a similar and compatible way that the Reserve scenarios 
are now defined. 

• The most important consideration in the model is that the assurances of the flows 
required to satisfy the Reserve are linked to duration curve % points of the natural 
flows that occur in any one month during the model run. 

2.2. Operational scenarios 

• A catchment system analysis is used to identify the ecological consequences of 
different operational scenarios.   

• One possible operational scenario may be to satisfy the low flow requirements of the 
Reserve through managed releases, but not to manage the high flows through 
releases (possibly because the existing dam infrastructure does not allow for the 
releases of high flows) and to assume that the high flows at the Reserve site will be 
provided by reservoir overflows and downstream tributary inflows. 

• Often the main impacts on the yield are caused by the high assurance (i.e. lower 
flows) components of the Reserve.  Alternative Reserve scenarios are then considered 
that will have a lower impact on the yield but still maintain the ecological functioning of 
the system in a certain ecological category.   

• While the monthly time-step is appropriate for most scenario assessments, it is often 
necessary to consider the high flow Reserve requirements in more detail to determine 
whether the system operation has the capability to meet such flows.  The most 
important factor to consider is the capacity of the dam outlet works to release flows to 
satisfy the flood requirements of the Reserve. The Reserve requirements may be 
specified for a point in the river downstream of the dam and the effects of attenuation 
and losses should be accounted for when quantifying the releases. 

• The operational scenarios must be evaluated to supply the ecological consequences.  
Some scenarios may result in the same state / health (ecological reserve category).  
The ranking of scenarios must then take place with motivations and explanations.  This 
is usually done using expert opinion. No recommendations are made on the 
acceptability of the scenarios.  The specialist must provide as much information as 
possible to allow informed decision making. 
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3. Large Scale Systems – Dam Design and Operation (Hughes 2004 and 
Hughes et al 2008) 

• Where large-scale storage systems are concerned there could be two groups of water 
users; those supplied directly from the reservoir (either through releases along the 
channel, or though pumping from the dam) and those who are run-of-river users 
between the dam site and the Reserve site. Users supplied from the reservoir will have 
license conditions that are controlled by the reservoir level. Downstream run-of-river 
users will be controlled in the same way as if there was no storage (i.e. through time 
series signals based on estimates of natural flow conditions). The extent to which high 
flow releases can be managed will largely depend upon the volume of storage (relative 
to typical natural flow volumes) as well as the capacity of the available release 
infrastructure (gates, valves, etc.). 

• The EWR output is normally a table of flows for each month of the year for a set of 
assurance percentages, which are considered by the ecological specialists as being 
likely to achieve a defined environmental objective and a range of possibilities may be 
provided.  

• A complication in operationalizing the EWRs is that it is also often not possible to 
achieve some of the components of the high flow part of the Reserve, in particular 
where there may be limited release capacity from the available storage reservoirs. 
While such constraints prevail within the catchment, the Reserve that will be managed 
should not include those high flows and the assumption is that they will either occur 
and the environmental objectives will be met, or they will not occur and it is possible 
that the river will degrade ecologically. The low flow requirements can usually be 
managed by placing different levels of restriction on abstractions at different storage 
levels in the dam. 

• There are four main issues that need to be considered in the interpretation of the high 
flow results of a Reserve determination and in establishing the high flow operating 
rules: 

 Attenuation and losses: Water released from the dam will not be the same as 
the Reserve requirement downstream due to attenuation of the peak as well as 
losses to satisfy pool storage, bank storage and evaporation.  

 Tributary inflows: The volume of release water could be reduced if there are 
tributary inflows between the release site and the Reserve site and if the release 
can be timed to match those inflows. 

 Release timing: The real-time Reserve operation should achieve a modified 
flow regime that reflects natural flow conditions as closely as is possible. With 
respect to low flows, this means preserving seasonality and some degree of flow 
variability. High flows should occur at specific times in relation to the life-cycles of 
the biota. This is more difficult to achieve when the natural hydrological response 
time of the system is quite short (small and steep catchments). The key to this 
issue is therefore being able to identify real-time trigger information that is 
accessible to the water resource manager and can be used to reliably identify 
the appropriate time to make releases. 

 Safety: Of particular relevance to large releases, is the necessity to provide 
riparian river users with adequate warning of a high-flow release, to enable them 
to safeguard assets such as pumps.  

• For the EWR to be included in dam designs, the main emphasis is usually on the size 
of outlets required to release large floods. There are various ways of providing these, 
for example by using a combination of multi-level outlets and bottom outlets. Each 
option has cost implications as well as positive and negative environmental effects. 
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The costs of dam construction (or alteration) to incorporate outlet works with the 
capacity to release high flows are very high, e.g. an additional R46 million or 9% of the 
total dam cost was required to extend the Berg River dam outlet works from 30 m3 s-1 
to 160 m3 s-1. 

• A software release tool has been developed to facilitate the implementation of the low 
and high flow releases. The purpose of the tool is to assist the dam operator to make 
the required high and low flow releases at the appropriate time, with the desired 
hydrograph shape, magnitude and water temperature. The tool is linked to a 
Supervisory Control and Data Acquisition (SCADA) system, which provides it with real-
time information on river flows and temperatures and on temperature profiles in the 
reservoir. For high flows, the inflows to the dam are monitored continuously and the 
operator is advised when a release is required. The operator then uses the tool to 
determine the shape of the hydrograph to be released, which level to draw water from 
and what the radial gate openings should be. Similarly for the low flows, the operator 
can use the tool to determine the release required and the level from which the water 
must be drawn.  

• Often the only solution to providing irrigation water and satisfying an environmental 
flow requirement is through engineering works (e.g. pipelines or canals) that allow the 
irrigation water to be distributed without using the natural channel.  This is because 
irrigation water is frequently required during the dry season which can lead to a 
reversal of the seasonal distribution of low flows in the river reaches below the 
reservoir (in particular in winter rainfall areas).  Artificial flows which are in excess of 
natural flows and which have very low variability (this can often occur as a result of 
treated wastewater discharges) are unlikely to satisfy the environmental flow 
requirement without substantial ecological consequences. 

• A “Reference flow” site that can provide suitable, near real-time, trigger signals for the 
releases should be identified. Such a site should reflect relatively natural flow 
variations and could be based on a stream flow gauge, water balance calculations of 
reservoir inflow volumes or a near real-time simulation of catchment runoff. 

• The high flow components are usually included to satisfy the geomorphological 
objectives of maintaining the channel form.  However these relationships are often 
poorly understood. 

 

4. Small-scale systems and water use licensing (Hughes 2004 and 
Hughes et al 2008) 

• The NWA requires that the Reserve be determined prior to authorising any water use 
and is applicable for the authorisation of any of the eleven water uses listed in Section 
21 of the NWA, as well as for the transfer of a water use entitlement between water 
users. The relevance of Reserve determinations for water uses relating to the 
alteration of the bed, banks or characteristics of a watercourse, the impedance or 
diversion of flow, or for recreational use, has often been questioned as the impact is 
more upon the habitat and biota than on the water quantity and quality.  

• Implementation of the Reserve requirements where there is no release control would 
need to be met through allocation licensing and monitoring users to make sure that 
they comply with their license conditions. Water resource yield analyses, based on 
balancing the naturally available resource, the Reserve requirements and the licensed 
user requirements will be required to determine license conditions. The real-time 
implementation process is therefore confined to determining when certain license 
conditions (i.e. restrictions) will need to be applied to different water user sectors to 
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maintain flows in the river that will satisfy the Reserve requirements. In these situations 
only the low flows will be managed as no infrastructure is available to control high flows. 

• The Institute for Water Research has developed a model that uses monthly time series 
data of natural flows and reserve assurance rules.  It also requires information about 
existing and future licence applications. When there are no regulating mechanisms a 
simple water balance model can be used to estimate the present day effects of 
afforestation, small farm dams and run-of-river abstractions. 

• The resolution and accuracy with which a Reserve is determined in small catchments 
will frequently be much lower than for major rivers therefore it is usually not cost 
effective to undertake detailed Reserve determinations on all small rivers and therefore 
more rapid approaches, based on regional extrapolation, are frequently used. 

• From WSAM it also became apparent that for many catchments, particularly in the 
winter rainfall regions, the only available water for meeting future growth in 
requirements occur during the wet seasons. For this reason water resource managers 
have promoted the construction of off-channel dams to store winter water for use 
during summer in order to prevent the over abstraction of summer low flows through 
run-of-river abstractions. While the intent of this management action is good in trying to 
meet the Reserve requirements, it is also a rule that cannot unilaterally be applied. For 
many of the catchment, such as in the Klein Berg Catchment, the water resources are 
already very stressed and the reduction of runoff from the catchment into off-channel 
dams has drastically reduced the water available to existing downstream water users. 

  

SELF-EVALUATION QUESTIONS 

1. Discuss the various water resource planning levels and how EWR are taken into 
account in these assessments 

2. Discuss the implementation of the high and low flow EWR and how these are best 
achieved within different systems and water user scenarios. 
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5 CASE STUDY OF INTEGRATED PLANNING 
AND RESOURCE PROTECTION 

TIME  

You will need approximately 30 hours to master this study unit. 

REFERENCES 

• DWA 2004. The National Water Resources Strategy First Edition (NWRS). 
o Chapter 2: SA water situation and strategies to balance supply and demand 
o Introduction pages D.1 and D.2 in Appendix D 
o Pages D19.2-D19.4 Berg River WMA 

• DWA 2007. Overview of Water Conservation and Demand 
Management in the City of Cape Town: Western Cape Water Supply 
System Reconciliation Strategy, June 2007. Report No. 4 of 7. 

• DWA 2007. Western Cape Water Supply System Reconciliation 
Strategy. Overview of the Water Conservation and Water Demand 
Management in the City of Cape Town, Department of Water Affairs, 
Directorate National Water Resource Planning.  

• DWA 2012. The National Water Resources Strategy Second Edition (NWRS). 
Page 255-259 Berg River catchment 

• NWRS 2012 – Presentation Mr Seef Rademeyer.   
• CSIR 2008. Environmental management plan for the operational 

phase of the Berg River Dam project. November 2008. CSIR report No 
CSIR/CAS/EMS/2008/001-4/A. 

Additional reading: 

STUDY UNIT 9.5 OUTCOMES 

NB Note: This study unit requires self-study with initial guidance from the lecturer. Two 
students are allowed to collaborate but each student must submit an individually written 
case study report.  

At the end of this study unit, you should be able to demonstrate knowledge 
and insight about integrated water resource planning and implementation of 
planning recommendations by being able to: 

• Compiling a case study report which will demonstrate your knowledge and insight of 
the following aspects: 

• Water resource planning in the case study area and its relation to the need for the 
provision for environmental water requirements. 

• The inter relationship between future water requirements and the need to implement 
demand management and water allocation strategies to ensure long-term sustainable 
use of the water resource. 

• The constraints in the planning and execution of water resources planning and 
implementation of planning recommendations and the economic implication of these 
constraints. 

• The regulatory framework in which the planning of water resources and 
implementation of recommendation and enforcement of water legislation should take 
place. 
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The study unit will be conducted as follows: 

 

INTRODUCTION 
The preceding five study units provided you with an overview and insight into the water 
resource planning process and the methods by which environmental water requirements 
should be considered and determined within this process. 

 

South Africa provides various examples of the implementation of the regulatory mechanisms 
provided for by the NWA. The establishment of Catchment Management Agencies in the 
Breede and Inkomati catchment areas is spearheading the new water regulatory 
environment which was envisioned in 1996 when the water law principles were compiled. It 
provides decentralised management of water resources. In both the Breede and Inkomati 
catchments the Catchment Management Agencies have been established and have made 
progress with the compilation of catchment management strategies which follow from the 
earlier Internal Strategic Perspectives (ISP) which were compile by the Department of Water 
Affairs as a precursor to these strategies. Both these areas can be used as case studies of 
the progressive implementation of provisions of the National Water Act with specific 
reference to the implementation of environmental water requirements and reconciliation 
options for water supply. 

 

It must be mentioned here that both these WMA now form part of larger WMAs, as the 
original 19 WMAs have been reduced to 9 WMAs.  The Breede_Overberg and Gouritz 
WMAs have been combined to form the Breede-Gouritz WMA, while the Inkomati WMA and 
the Usuthu Catchment have been combined to form the Inkomati-Usuthu WMA. 

 

The Berg River is part of the Cape Town Water Supply Systems and has almost been fully 
developed to supply water to the ever growing metropolitan area of Cape Town and 
surrounding towns, as well as to irrigation. The Berg and Breede River catchments are 
interlinked with water transfer schemes and cannot be managed as separate entities. The 
planning of the Berg River Dam, near Franschhoek, co-incided with the promulgation of the 
NWA in 1998 and the need for the implementation of water resource protection measures. 
The design and operation of the dam was therefore required to comply with requirements of 
the Ecological Reserve. Simultaneously the licensing conditions for the construction of the 
Berg River Dam were used to establish the pre-condition that the City of Cape Town should 
implement water demand management measures in order to delay the need for further 
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resource development over the next 7 years. The City of Cape Town responded and 
implemented, with varying degrees of success, measures to reduce their water 
requirements. The details of the demand management and water conservation strategies 
adopted by the City of Cape are well documented. 

The Berg River Dam development in conjunction with the Western Cape Water Supply 
System analysis process provided an ideal case study of the need for integrated planning in 
order to ensure economic and water resource sustainability. 

1. Overview of the Breede-Overberg catchment management area  

• Available potential water supply augmentation options, water allocation per water 
use sector, future water requirements of the Breede-Overberg catchment areas 
and reconciliation of the needs.  

• Regulatory mechanisms used to plan and implement regulatory provisions and 
the implementation of environmental water requirements through these 
regulatory processes (NWRS, ISP, catchment management strategy, water use 
validation and verification, water conservation and water demand management, 
etc.). 

• Inter basin transfer between catchment areas. 

 

2. Overview of the Inkomati catchment management area 

• Available potential water supply augmentation options, water allocation per water 
use sector, future water requirements of the Inkomati catchment areas and 
reconciliation of the needs.  

• Regulatory mechanisms used to plan and implement regulatory provisions and 
the implementation of environmental water requirements through these 
regulatory processes (NWRS, ISP, catchment management strategy, water use 
validation and verification, water demand management, etc.). 

• International obligations and environmental water requirements. 

 

3. Overview of the Berg River catchment and its relation to water supply to 
Cape Town and the Western Cape Water Supply System analysis process 

• Planning of the Western Cape Water Supply System water supply 
augmentation options and system analysis processes; 

• Potential water reconciliation options and prediction of future water needs and 
supply options; 

• Alternative supply options; 

• Water conservation and water demand management in the Cape Town 
Metropolitan area; 

• Construction of the Berg River Dam and the regulatory mechanisms to ensure 
improved water use efficiency and demand management in Cape Town; and 

• Compliance with the Berg River environmental water requirements. 
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SELF-EVALUATION QUESTIONS 

1. Describe the water resource planning cycle in perspective and specific to the case 
study area that you have selected; 

2. Describe the alternative water supply augmentation options and considerations that 
can reduce the water requirements from the water resources in the case study area; 

3. How did, and how should, environmental water requirements influence the planning 
process and system operations in the selected study area to achieve sustainable 
water resource utilisation. 
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