National Water Resource Strategy













First Edition, September 2004

_______________________________​​​​​​​​​______________________________________________________________


CHAPTER 3

PART 6 - MONITORING AND INFORMATION

(Provisions for monitoring and information systems for water resources and responsibilities for providing water-related information are found in Chapter 14 of the National Water Act)

______________________________

3.6.1
INTRODUCTION
The availability of reliable data and information on all aspects of water resources management is fundamental to the successful implementation of strategies under the National Water Act (the Act). No proper decision on any matter can be made unless it is informed by reliable, relevant, up-to-date information.

Information for decision-making should reflect the integrated nature of water resources, in which the quantity and quality of surface and ground water are all inextricably interrelated. For instance, decisions about the licensing of proposed water uses require data and information on, among others: the management class of the resource and the associated Reserve and resource quality objectives; international obligations that have to be satisfied; the quantity of water available in the resource and its quality; the extent and nature of other lawful and authorised uses from the resource; the potential for efficiency gains through managing demand; and the potential for augmenting supply by dam construction. If there are information deficiencies in any of these aspects, the decisions reached will not necessarily be optimal.

To meet the requirement for integrated information the Department is reviewing and, where necessary, revising all data acquisition, monitoring and information arrangements to ensure that all relevant data is collected, verified and stored, and that there is consistency in the data that are common to the various water resources management functions. At the same time, the facility to analyse data and provide information in different ways to meet specific requirements will be retained and improved. 

National systems will be designed in such a way that catchment management agencies, once established, will be able to take an appropriate level of responsibility for managing information relevant to their water management areas and, where necessary and feasible, have access to information from adjacent areas with which there are links. Information systems in a water management area will nevertheless remain part of the national system so that information is available at national level.

The national information system for water services, as required by the Water Services Act[1], will be linked to information systems for water resources.

The Act empowers the Minister to require any person to provide data and information on either an ad hoc or a regular basis for the national monitoring and information systems, to facilitate the management and protection of water resources. Regulations may be written in this respect. Water management institutions are also obliged to make information on any water-related matter held in the national systems about which the public needs to know available to the public, particularly if it concerns an actual or potential disaster, or an emergency situation.

3.6.2

MONITORING SYSTEMS

The Act requires the Minister to establish national monitoring systems for water resources to collect appropriate data and information that is necessary to assess - 

· the quantity, quality and use of water in water resources;

· the rehabilitation of water resources;

· compliance with resource quality objectives;

· the health of aquatic ecosystems;

· atmospheric conditions that may influence water resources; and

· other data and information that may be necessary.

The Department already operates a number of monitoring systems that collect some of the required data and information. However, the systems were developed and are being operated largely in isolation from one another. Spatial coverage is incomplete and as a result little or no information is collected in some areas. Problems are also being experienced with the quality and reliability of information. The dissemination of and access to information is not as effective or as comprehensive as it might be. Access to relevant data collected by other organisations, including other national government departments, provincial and local governments, water boards, private sector organisations and water users, is problematic in some cases.

The Department is addressing these shortcomings by amalgamating all existing and planned monitoring and assessment systems into a coherent and structured monitoring, assessment and information system. Monitoring systems may be grouped into logical subsystems, each comprising three functional components: data acquisition; data storage, maintenance and dissemination; and data analysis, information generation and reporting.

Improvements in efficiency and effectiveness are expected through sharing logistics and infrastructure in data collection and storage, by adhering to common standards and guidelines, and by refining analytical techniques to maximise the information derived from available data.

An important component of the monitoring and assessment strategy will be to develop co-operative and collaborative relationships between the Department and other organisations that also operate water-related monitoring, assessment and information systems. These include national, provincial and local government, water management and water services institutions, the South African Weather Services, private sector organisations and water users and the aim will be to ensure that appropriate mechanisms and procedures are implemented to co-ordinate the monitoring of water resources. 

Brief details of existing monitoring systems and plans to improve and/or extend them to meet the Act's requirements are provided below.

3.6.2.1
Surface water - flow monitoring

Flow in rivers is monitored at 800 national monitoring stations, each of which can be a combination of all or some of the following -: 

· A gauging point or points at which river flow is measured directly. 

· One or more flood monitoring points. 

· Meters measuring flow in reservoir off-takes or outlets. 

· A gauging point or points at which reservoir water levels are measured. 

· A meteorological station at which rainfall and evaporation are measured.

Data collected at national monitoring points is assessed and interpreted to derive catchment hydrological characteristics, and to obtain customised information for water resource managers and other users. 

The present spatial density of national monitoring points - an average of one station per 1 500 square kilometres - is considered to be inadequate for a country that, by international standards, has a relatively low per capita availability of water and that is approaching full utilisation of available water. Based on the best practice standards described in the World Meteorological Organisation's Guide to Hydrological Practices, and considering the characteristics and probable requirements in each water management area, the station density should, assuming the continued use of existing monitoring methods and technology, be increased to an average of one national monitoring point in less than 1 000 square kilometres. To achieve this station density an additional 500 national monitoring points will likely have to be established during the next 20 to 25 years. The number of meteorological stations may also need to be increased from 275 to 350, possibly more if the South African Weather Service decides to reduce its network.

There are also 625 operational flow monitoring sites at reservoirs, in transfer schemes and at major irrigation schemes. Anticipated future operational requirements in the water management areas, including the necessity to establish stations to monitor compliance with Reserve requirements, indicate that the number of operational sites may need to be increased to between 1 500 and 2 000.

The monitoring network is continuously reviewed to ensure optimal coverage for existing and new data needs. The expansion of the monitoring network is a long-term project, which could take between 20 and 25 years to accomplish. In view of the high cost of the expansion (see Part 9 of this chapter) and the requirement for ongoing operation, a review will be undertaken of technological trends in this area to determine if more cost-effective options are available and appropriate.

3.6.2.2
Surface water - water quality monitoring

Various water quality parameters are monitored. These include - 

Physico-chemical monitoring: The National Chemical Water Quality Monitoring Network comprises approximately 850 monitoring points in rivers and at reservoirs. Monitoring is undertaken by the Department's regional offices, as well as by water boards and private sector organisations. The size of the network is considered to be adequate.

Microbial monitoring: The National Microbial Monitoring Network is operational in eight water management areas.

Eutrophication monitoring: The National Eutrophication Monitoring Programme, which includes cyanobacterial surveys, is operational in 50 reservoirs. 

Biological monitoring: The National River Health Programme, which monitors biological indicators, operates in selected catchments in all 19 water management areas in partnership with the Department of Environmental Affairs and Tourism and the Water Research Commission. The Programme produces State of the Rivers Reports.

Toxicity monitoring: The National Toxicity Monitoring Programme is in its planning and design phase.

Radioactivity: The National Radioactivity Monitoring Programme is being tested in three areas where mining activity takes place.

Estuary monitoring: A National Estuarine Monitoring Programme is planned.

The structure and co-ordination of these programmes will be reviewed as part of the implementation of the overall monitoring, assessment and information system, the various substructures will be prioritised and their implementation and expansion will be programmed in accordance with available resources.

3.6.2.3
Groundwater monitoring

Groundwater was regarded as "private" water under the 1956 Water Act, and as a result its status was not monitored or assessed to the same extent as surface water. However, groundwater has the potential to contribute significantly to meeting the needs for water in rural areas, particularly for domestic supply. Existing monitoring networks will need to be expanded and refined, and surveys undertaken to improve understanding of the quantities and quality of water available if this potential is to be mobilised, and the use of groundwater integrated with surface water use. 

Groundwater levels and water quality are currently recorded on a continuous basis at 150 points and at regular intervals at about another 1 000 points. Continuous monitoring at an estimated 460 points is required for an effective national network. The intention is to refine and develop the present system to create an integrated monitoring network at three levels, namely -

· National monitoring by the Department in relatively unimpacted areas to provide background and baseline information on water levels and water quality. The establishment of this part of the network has the highest priority and its expansion is planned for completion by 2006.

· Monitoring of major aquifers by catchment management agencies to determine trends in water levels and water quality resulting from human activity. This will initially only cover physico-chemical monitoring, although the scope will eventually need to be expanded to microbial, toxicity and radioactivity monitoring. The Department will continue with this monitoring until the catchment management agencies can take over the responsibility. Pilot networks have been established in the water management areas that have been prioritised for compulsory licensing under the programme for major activities to implement the Act (see Part 8 of this chapter). This will also inform priorities for the expansion of the network. 

· Local impact monitoring. Information provided by users in terms of the conditions attached to general authorisations and licences will be an important source of information on groundwater use. Additional information will be derived from reports on conditions encountered during borehole drilling.

3.6.2.4
Resource requirements for monitoring

The resources that are currently available for monitoring - staff, funding, physical infrastructure, instrumentation and information technology equipment - are generally inadequate throughout all existing systems. The proposed expansion of monitoring activities will require additional resources and the Department is assessing and quantifying the requirement for additional resources as part of its overall implementation planning. The training of water resources management practitioners will also need a significant investment, especially where new technologies are introduced.

3.6.3
INFORMATION SYSTEMS

The Act requires the Minister to establish national information systems, including -

· A hydrological information system. 

· A water resource quality information system.

· A groundwater information system. 

· A register of water use authorisations.

Brief details of the major existing and new information systems are provided below.

3.6.3.1
Surface water hydrology

The Department's existing mainframe-based Hydrological Information System and a number of peripheral and related systems were replaced with a new system in 2002. The new system is a server-based commercial system that is already in use in several countries. It is user-friendly, has extensive graphics capabilities, supports data analysis, can provide a range of information and makes use of GIS mapping to display systems and networks. It can be used as an independent system by, for instance, hydrological practitioners providing services to water management institutions. It can also be used as an integrated, web-enabled system with inter-connections between the Department and catchment management agencies.

After installation in the Department's National Office in 2002 and following the transfer of data from the existing system and extensive staff training, the new system is expected to be operational in all regional offices by 2004.

3.6.3.2
Water quality

The Department is developing its Water Management System to handle the operational management of water quality monitoring systems and to store, process and disseminate the results. The system facilitates the consolidation of monitoring activities to reduce or eliminate duplication through the auditing of monitoring schedules and quality assurance of the monitoring process.

The Water Management System is already functional and operational in the Department's national office and one regional office, and is expected to be fully operational throughout the Department in 2007.

3.6.3.3
Groundwater

The mainframe-based National Groundwater Database has been replaced with a server-based system as a bridging solution until the web-enabled National Groundwater Archive becomes operational. The development of the system and the transfer of data is expected to be completed during 2004.

The archive will be linked to a proprietary information system that can provide management information on the quantitative and qualitative aspects of groundwater and surface water, as well as precipitation data. The system will also be linked to a package that models groundwater recharge, and the impacts of abstraction and aquifer contamination on groundwater systems.

The system has been installed in the Department's national office and three regional offices, and is expected to be fully operational in all regions during 2004.

3.6.3.4
Water use registration and authorisation

The Water Use Authorisation and Registration Management System (WARMS) is a comprehensive system designed to do the following - 

· Manage the process of registering water use by storing the information needed to uniquely identify a water user, and characterise the location, nature and extent of the use.

· Manage the authorisation of water use by incorporating the workflow requirements for the licensing process from application, through evaluation, issue or refusal, to review. The information captured will include details of the evaluation of the application, any appeals against licensing decisions, licence conditions, licence and review periods, and any waivers granted on water use charges.

· Invoice water users based on established tariff structures, issue receipts and statements, account for revenue received and track outstanding water use charges. The financial component of WARMS is a secure system based on accepted accounting principles and includes an audit trail for every data item. Data security and stability is ensured by continuous data replication and updating between the systems at the Department's national and regional offices.

· Establish links with other national databases, such as the National Deeds Register, to facilitate validation of data and information.

· Produce reports on all of the above dimensions.

The registration component of the system has been in use since 2000. The cost recovery functions became operational on a pilot basis in 2002 and, after further development, were fully operational in 2003. The licensing capabilities are to follow in 2004 and establishing links with national databases operated by other departments will commence in 2004.

______________________________

Note to Chapter 3, Part 6

1 Section 67(2) of the Water Services Act states that the national information system for water services may form part of a larger system relating to water generally.
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