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CHAPTER 3

PART 7 - DISASTER MANAGEMENT

(Provisions relating to actual or potential emergency or disaster situations are found in four places in the National Water Act, namely - 

Section 67 allows the Minister to dispense with the requirement for public consultation 

in emergency situations or in cases of extreme urgency.

Part 3 of Chapter 14 requires township developers to indicate the 100 year flood line on plans, requires water management institutions to make information relating to floods, droughts and potential risks available to the public, and requires the Minister, where practicable, to establish early-warning systems.

Item 5 of Schedule 3 permits catchment management agencies to issue directives concerning 

waterworks to protect, among other things, the public or property.

Chapter 12 covers provisions relating to the safety of dams.) 

______________________________

3.7.1

INTRODUCTION

One of the objectives of the National Water Act (the Act) is to contribute to public safety and security in water matters. This Part gives a brief description of some of the water resources management activities that contribute to preventing the occurrence of water-related disasters and emergencies, and mitigating their effects when they do occur. Water-related disasters must be managed within the broad framework of national disaster management policy and legislation, and these requirements are also described.

3.7.1.1
Water-related disasters

Water-related disasters take many forms, and range in the extent of their influence from local to national. They threaten life, health and livelihoods, especially among the poor, and damage valuable infrastructure.

Floods occur naturally as a result of South Africa's highly variable climate, but they may also be caused by dam failures. They often cause loss of life and destruction of dwellings in communities living in the flood plains of rivers, and disrupt the provision of water by damaging dams, water and sewage treatment works, and water distribution systems. Floods damage roads, railways and bridges, and electricity and telecommunications infrastructure, inundate valuable agricultural land and destroy crops. Extreme rainfall events, often accompanied by high winds, not only cause floods, but also damage property, especially the less substantial dwellings in poorer communities.

Droughts can occur at any time, anywhere in the country, and often last for a number of years. They reduce the availability of water to all sectors of society, but their effects are particularly severe where people do not have access to piped potable water, or where they rely on run-of-river flows for their water supplies. Droughts prejudice food security by affecting production from irrigated and rain-fed agriculture, and disruptions in electricity generation and industrial output can have negative economic consequences.

Another threat is the pollution of water resources from spills of hazardous or toxic materials. These can render water unfit for use and damage the ecological functioning of water resources. Bacteriological pollution can cause outbreaks of diseases such as cholera. Communities that are not serviced by water supply schemes, and draw water direct from streams and rivers, are particularly vulnerable to the effects of pollution.

3.7.2

NATIONAL DISASTER MANAGEMENT POLICY AND LEGISLATION

3.7.2.1
The White Paper on Disaster Management

In the past, disaster management in South Africa was largely reactive, with disastrous events being handled as they were in progress, or the consequences being dealt with when the disaster was over. Dealing with disasters diverts resources from and retards the pace of social and economic development. There are clear advantages in preventing disasters or mitigating their effects. 

National government began the process of developing a more holistic and proactive approach in 1994. In January 1999 the Department of Provincial Affairs and Constitutional Development (now the Department of Provincial and Local Government) published the White Paper on Disaster Management. The principal emphasis of the policy is on preparedness, prevention and mitigation: that is, reducing the potential for loss of life and injury, and the economic and environmental costs that result from disasters by taking appropriate steps aimed at - 

· Increasing preparedness for disasters and improving response capacity among all sectors of society by, among other things, disseminating relevant information and undertaking programmes of awareness creation, education and training; 

· Reducing the probability of disasters occurring and reducing the severity of the consequences when they do occur; and

· Reducing the vulnerability of communities, especially the poor and disadvantaged, to the hazards and threats posed by disasters. 

To achieve these objectives the policy proposes that risk reduction strategies should be incorporated in all development planning and actions undertaken in the public and private sectors. Development plans will be prepared within the framework of coherent and integrated disaster management frameworks at national, provincial and district municipality levels. Responsibility for development of the frameworks will lie with disaster management centres established to co-ordinate all disaster management activities.

The policy recognises that the responsibility for disaster management rests primarily with government and that successful execution of its proposals will depend on co-operation among all spheres of government, as well as the development of co-operative and supportive relationships with civil society and the private sector. 

The policy also reviews the prevailing funding arrangements in respect of disasters. It proposes a new financial framework to fund prevention, mitigation and preparedness actions and activities, to streamline and accelerate the provision of immediate relief to the victims of disasters, and to fund infrastructure repair work. The provision of government resources should not, however, discourage self-help or community involvement in disasters, nor should it replace the use of commercial insurance schemes.

3.7.2.2
The National Disaster Management Act

The disaster management policy proposals were given legal effect when the National Disaster Management Act (No. 57 of 2002) was promulgated in January 2003.

This Act established the National Disaster Management Centre (which formalises the Interim Disaster Management Centre, which has been in operation since 1997) as the national focal point for all disaster management activities. The Centre is mandated, among other things, to develop a National Disaster Management Framework and to establish communication links and information exchange arrangements with all disaster management role players. The National Disaster Management Act empowers the centre to require any organisation or person to provide information. The Department has been working closely with the Interim Disaster Management Centre for some time, providing support for the development of information systems and will continue this relationship with the .National Disaster Management Centre The Department's anticipated responsibilities and obligations in terms of the new legislation are discussed below and also in Chapter 5.

3.7.3

THE DEPARTMENT'S ROLE IN DISASTER MANAGEMENT

The Department's responsibilities for disaster management under the Act, as summarised in section 2, concern the management of floods and droughts, the reduction and prevention of pollution and degradation of water resources, and the promotion of dam safety. The Department  has additional responsibilities in terms of the National Disaster Management Act.

3.7.3.1
Disaster management planning

The Department, in common with all other organs of State with disaster management responsibilities, will be required to prepare a disaster management plan within the National Disaster Management Framework. The Department will also need to ensure that disaster management planning is included in catchment management strategies and the business plans of water user associations. It will have to see to it that provisions for water-related disasters in respect of water services are incorporated into the Water Services Development Plans of water services authorities and the business plans of water boards.

3.7.3.2
Floods

South Africa's climate is highly variable and largely unpredictable, and the primary purpose of most dams is to store water during periods of above-average rainfall to provide water during dryer periods that may follow. Dams can, however, also play an important role in flood management since they reduce high flow rates entering the dam to lower flow rates exiting the dam to the river downstream. This is known as flood attenuation, and it occurs in every dam, even when the reservoir is full when the floodwaters enter. The attenuation effect can be increased by deliberately releasing water from storage prior to the onset of the flood to provide additional storage to accommodate floodwaters before the dam starts to spill. A small number of dams are equipped with crest gates to provide flood storage above the normal full supply level, whilst a few have high capacity outlets that could facilitate pre-flood releases.

In general, though, most dams are not equipped to release water from storage sufficiently rapidly to significantly increase their attenuation effect. However, as the purpose of dams is to store as much water as possible for as long as possible against an uncertain future, pre-flood releases can, in most cases, only be made when there is reasonable certainty that the dam will be full again when the flood has passed. This requires sound information and predictive capability on the probable extent of the incoming flood, which is not available in most catchments. (Information requirements for disaster management are discussed below). 

A few dams have been designed specifically for flood attenuation - the Qedusizi Dam on the Klip River upstream of Ladysmith in KwaZulu-Natal, for example. Such dams remain empty for most of the time, containing water only during flood events. Whilst such structures are effective for flood management, they are costly and inefficient as far as water resources management is concerned. It is preferable, where it is necessary to contemplate structural solutions to flooding problems, to operate multi-purpose water supply dams to maximise attenuation during flooding events, and to ensure that effective warning systems are in place.

The National Disaster Management Centre has established a number of working groups, each of which will prepare a component of the National Disaster Management Framework. The Department leads the working group to develop a national flood management policy. It is anticipated that the group will interact closely with representatives of, among others, the urban, transport, agriculture and services (telecommunications and power supply) sectors.

The flood management policy will include proposals on guidelines and standards, and institutional responsibility with regard to the following - 

· The operation of large storage dams in a manner that optimises the conflicting requirements of providing security of water supply and protection of downstream areas. 

· The safe and sustainable use of the floodplains of rivers. Much of the risk to life and property associated with floods is the result of the inappropriate occupation and use of floodplains and other flood-prone areas. This is especially so in urban areas, where floodplains are often the only available land where people - usually the poor - are able to establish residences close to employment opportunities. 

· Design criteria for services infrastructure such as roads, bridges and waterworks situated on or adjacent to rivers, to achieve an optimal balance between affordability and the need for structural robustness to resist damage during floods.

· Effective flood warning systems for all flood-prone areas, combined with programmes for public and institutional education, training and awareness creation. 

· Interactions and co-operative relationships with countries with which South Africa shares river systems.

3.7.3.3
Dam safety

Dam failures and incidents such as the failure or unauthorised opening of a gate can cause devastating floods. The Act places the responsibility for ensuring the structural and operational safety of dams on the dam owners.

The Dam Safety Office, located in the Department's national office in Pretoria, administers the Act's provisions relating to the safety of all new and existing dams with a safety risk in South Africa[1]. These provisions are intended to ensure that such dams are designed, constructed, operated and maintained to minimise the risk of loss of life or damage to property and the quality of water resources as a result of dam failure or operational shortcomings. All dams with a safety risk must be registered with the Department.

The design, construction and abandonment of Category II and III dams with a safety risk (see Note 1) must be carried out by suitably qualified people, defined in the Act as approved professional persons. The owners of such dams, including the Department, are also required to have their dams inspected regularly by an approved professional person, and to make any necessary repairs or alterations to ensure the safety of the dam. Alterations, and in certain cases maintenance and repairs, must be supervised by an approved professional person.

Owners of Category II and III dams with a safety risk are also required to prepare and submit to the Dam Safety Office an operation and maintenance plan and an emergency preparedness plan. The latter must detail the actions to be taken in the event of an actual or imminent dam failure, or any other emergency situation relating to the dam. The plan must contain details of the downstream areas that would be affected by dam failure and the ways in which warnings would be given to people at risk.

The Department is preparing new regulations relating to the safety of dams in terms of section 123 of the Act. These will replace the regulations made under the 1956 Water Act. The drafting process is substantially complete and, after public consultation and approval by Parliament, the regulations are expected to be established during 2004.

When these regulations are in place, the existing regulations governing the activities of the Advisory Committee on Safety of Dams[2] (see Part 5 of this chapter) will be reviewed and revised where necessary to accord with the provisions of the Act. Regulations may also be prepared relating to financial assistance in matters relating to the safety of dams.

The functional responsibility within the Department for compliance with dam safety legislation in respect of dams owned, operated and maintained by the Department is clearly separated from the responsibility for dam safety regulation.

3.7.3.4
Droughts

Drought management from a water resources perspective is concerned mainly with mitigating the effects of prolonged periods of lower-than-average runoff in streams and rivers, referred to as "hydrological droughts", by providing water to users from storage dams. However, because the duration of droughts cannot at present be predicted with any certainty, water in storage dams must be used judiciously and it may be necessary to impose restrictions on water use when there are indications that drought conditions are imminent or when a drought continues longer than expected. Where restrictions are necessary, water to meet basic human needs will always receive priority in allocations, followed by strategically important uses such as power generation and key industries. In general, water for irrigation is restricted first. However, recognising the negative impacts of such restrictions, the Department will aim to provide notice to organised agriculture of their need as early as possible.

Most of South Africa's agricultural land is under rain-fed cultivation, which is dependent on sufficient rainfall to maintain adequate levels of soil moisture for plant growth. Water stored in dams offers no protection against "soil moisture deficit" drought conditions caused by lower-than-average rainfall. Even so, this situation is of concern to water resource managers since the degradation of vegetal cover can result in soil erosion, which will lead to sediment being deposited in rivers and dams, and a consequent reduction in storage capacity. The Department will therefore co-operate with the national Department of Agriculture, which leads the drought working group established by the National Disaster Management Centre, in developing measures aimed at mitigating the effects of drought. The Department’s interest in this regard lies particularly in the area of information management (see below). It is anticipated that the working group will clarify the institutional responsibilities for dealing with the various dimensions of droughts.

3.7.3.5
Pollution of water resources

The Department's approach to water quality management (see Part 2 of this chapter) is to promote the reduction of discharges of waste or water containing waste into water resources. Where waste discharges are unavoidable, the impact on other users, water resources and the general public are controlled by specifying the permissible levels and concentrations of the constituents of the discharge in the conditions of use authorisations. 

In emergency situations, where harmful substances are accidentally or negligently discharged into water resources, the Act makes those who have caused the pollution responsible for remedying its effects. However, catchment management agencies may, where necessary, accelerate the clean-up process by arranging for the work to be done by others and recovering any costs incurred from the responsible party. At present all pollution incidents must be reported to the Department so that appropriate responses can be co-ordinated, in conjunction with the National Disaster Management Centre, with the relevant emergency services and disaster management centres. Ultimately this responsibility will be passed to the catchment management agencies. 

Pollution from diffuse sources such as informal settlements is extremely difficult to control at source. Inadequate sanitation facilities in such areas can result in the bacterial pollution of water resources, which may cause outbreaks of diseases such as cholera among people who use water directly from rivers. Until water supply and sanitation services can be improved throughout the country, this situation may lead to outbreaks of disease whose management will require close co-operation between the Department, water services authorities, and health and other emergency services. The National Disaster Management Centre has co-ordinated the development of an inter-departmental strategy to deal with cholera, and this provides the framework for dealing with such disease outbreaks. 

3.7.3.6
Information for disaster management

The timely availability of information about potential, imminent or actual hazards is an essential requirement if institutions and the public are to be prepared for disaster situations. The information is needed to enable managers to decide on the most effective responses, including giving informed warnings to the public that may be at risk.

Two specific requirements of the Act in this regard are -

· section 144[3] requires township developers to indicate the 100 year flood lines on their plans; and

· section 145[4] requires all water management institutions, including the Department, to make information they have at their disposal available to anyone who may be affected by water-related incidents and events.

The requirements of section 145, together with the new requirements of the national disaster management legislation, emphasise the importance of improving and extending existing monitoring systems, and the development of information systems (see Part 6 of this chapter).

In respect of relatively rapid-onset events such as floods, dam breaks and pollution incidents, special attention will be given to improving facilities at strategic monitoring sites so that data can be transmitted as rapidly as possible to the Department and other relevant agencies. The Department will also strengthen its capacity to analyse the data and distribute it, either direct or via the National Disaster Management Centre, to communities threatened by an event. 

With regard to floods, only the Vaal and Orange River Systems are considered to have adequate infrastructure to monitor rainfall and river flows that make it possible to provide acceptable flood warnings. The Flood Office at the Department's national office is called into operation when potential flood conditions arise in these river systems. It is planned to expand the capability of this office by introducing the use of river-flow forecasting models that can incorporate real-time rainfall information from the South African Weather Service's C-band radar installation network. 

Elsewhere in the country flow gauging stations will be improved to enable them to measure and record flood flows, especially where infrastructure developments and residences are at risk on flood plains. Similar steps will be taken on rivers that are shared with neighbouring countries downstream. 

The ability to predict the onset of floods and droughts requires rainfall data as well as stream flow information, but the size and extent of South Africa's rain gauge network has progressively decreased in recent years. The Department will work closely with the National Disaster Management Centre, the South African Weather Services and the Agricultural Research Council, all of whom collect rainfall data, to ensure that adequate rainfall data continues to be available to water resources and disaster managers.

Pollution incidents, especially those involving microbiological pollution and the presence of toxic matter in water resources, are a threat to human health. Attention will be given to improving water quality monitoring networks to detect such contamination and to ensure that relevant information is rapidly available to those at risk. 

As part of its work with the National Disaster Management Centre the Department is leading the development of a disaster vulnerability atlas. This will capture and display all relevant information, for example topography, land use, rainfall and demography. that is required to support decision-making in emergencies and disaster situations. The development of a standard precipitation index as part of the atlas will provide a means of monitoring trends in soil moisture and surface and ground water to facilitate predictions of impending drought and flood conditions.

3.7.3.7
Departmental disaster management structures

The Department is in the process of developing internal organisational structures to deal with its responsibilities relating to disasters and emergencies in water resources management, water services and forestry.

During recent years the Department has had to deal with a series of potential or actual disaster situations and circumstances, as follows - 

· In 1997/98 many parts of the country experienced drought conditions as a result of the Equatorial Pacific Ocean El Ninõ phenomenon. This necessitated the provision of emergency water supplies to communities that experienced water shortages and a review – and the acceleration, where necessary – of water services projects to reduce future vulnerability.
· At the end of 1999 all computerised and other date-dependent electronic systems used in the Department were reviewed against the threat of disruption by the Year 2000 (Y2k) rollover event. The Department also co-ordinated the preparation of emergency and contingency plans for the entire water sector, and monitored the date rollover.

· Devastating floods occurred in the north and north-east of the country in February/March 2000, disrupting water supplies to millions of people and causing damage to property and infrastructure estimated at a total of about R3 500 million, including damage of about R350 million to State-owned waterworks.
· In August 2000 a cholera epidemic caused many deaths in the eastern parts of the country, prompting the Department to accelerate programmes for the provision of basic water supply and sanitation services.
· A drought that began with below average rainfall in the summer rainfall areas in the 2002/2003 season persisted into the following year, necessitating emergency programmes to maintain basic water supplies.

Although the events were dealt with satisfactorily, they highlighted the need for a more integrated and focused approach to co-ordinating departmental activities and responses. It is anticipated that responsibilities in this respect will include -

· Ensuring that the Department meets its obligations under the National Disaster Management Act (see Chapter 5).

· Representing the Department in and co-ordinating all departmental interactions with relevant structures established by the new disaster management legislation, including the National Disaster Management Centre.

· Ensuring a two-way flow of relevant information between the Department and the National Disaster Management Centre.

· Contributing to the development of the National Disaster Management Framework and the preparation of the Department's disaster management plan as required by the National Disaster Management Act.

· Co-ordinating the activities of existing departmental units that are responsible for aspects of public safety.

· Ensuring that disaster management planning is incorporated into all catchment management strategies and the business plans of water user associations.

· Ensuring that contingency plans for water-related disasters are included in all Water Services Development Plans and business plans prepared by water services authorities and institutions.

· Ensuring effective communication with water user sectors in respect of possible supply restrictions due to drought.

______________________________

Notes to Chapter 3, Part 7

1 "Dam with a safety risk'' means any dam (i) which can contain, store or dam more than 50 000 cubic metres of water, whether that water contains any substance or not, and which has a wall of a vertical height of more than five metres, measured as the vertical difference between the lowest downstream ground elevation on the outside of the dam wall and the non-overspill crest level or the general top level of the dam wall; (ii) belonging to a category of dams declared under section 118(2) to be dams with a safety risk; or (iii) declared under section 118(3)(a) to be a dam with a safety risk (section 117(c)).

It should however be noted that regulations in terms of Section 9C(b) the Water Act, 1956 relating to dams with a safety risk (Government Notice R.1560, 25th July 1986) categorise dams with a safety risk into three category classes, I, II and III, which relate to the size class of the dam and its hazard potential rating, and where Category III represents the highest hazard potential rating.

2 Regulations governing the establishment, constitution and functions of the Advisory Committee on Safety of Dams, made under the Water Act, 1956, Government Notice R.1876, 23rd August 1985.

3 Flood lines on plans for the establishment of townships - section 144: For the purposes of ensuring that all persons who might be affected have access to information regarding potential flood hazards, no person may establish a township unless the layout plan shows, in a form acceptable to the local authority concerned, lines indicating the maximum level likely to be reached by floodwaters on average once in every 100 years. 
4 Duty to make information available to public - section 145:  (1) A water management institution must, at its own expense, make information at its disposal available to the public in an appropriate manner in respect of (a) a flood which has occurred or which is likely to occur; (b) a drought which has occurred or which is likely to occur; (c) a waterwork which might fail or has failed, if the failure might endanger life or property; (d) any risk posed by any dam; (e) levels likely to be reached by floodwaters from time to time; (f) any risk posed by the quality of any water to life, health or property; and (g) any matter connected with water or water resources, which the public needs to know. (2) The Minister may, where reasonably practicable, establish an early warning system in relation to the events contemplated in subsection (1).  
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