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1 INTRODUCTION 

1.1 BACKGROUND TO THE STUDY 

The Western Cape has been identified as one of the most susceptible regions to the impacts of 

climate change within South Africa. Recent research suggests that the Western Cape will sustain 

significant climate change impacts in the future, resulting from reduced rainfall, increases in 

temperature and extreme weather events (www.capegateway.gov.za). This is significant, 

particularly for coastal areas experiencing rapid population growth and urban expansion within the 

province. The projected climate change impacts are likely to become of increasing importance to 

coastal developments and infrastructure (Midgley et al., 2005) because coastal areas are 

particularly exposed to storms of increasing intensity, along with high wind speeds and potential 

rising sea levels. 

 

Given that coastal urban localities are faced with increasing internal pressures driven by rapid 

growth, combined with parallel external changes in weather hazards, there is a trend of increasing 

disaster risk which requires ongoing research to mitigate the cumulative effects of rapid 

urbanization, climate variability and long term climate change. 

 

Gansbaai has been identified as a locality which faces the cumulative pressures mentioned above. 

It is a popular residential, holiday and retirement town located within the Overstrand Municipality in 

the Western Cape, South Africa. Originally beginning as a small fishing village with few residents 

(Overstrand Municipality, 2004a), the Gansbaai administrative area has experienced significant 

growth and development, averaging an annual population growth rate of 11% between 1985 and 

2001(Overstrand Municipality, 2004b).  

 

The Greater Gansbaai area is already under pressure with regard to inadequate water and 

sanitation infrastructure and with increasing population and development; the pressures are likely 

to rise. The negative impacts of climate variability and potential impacts of projected climate 

change is becoming of increasing concern to researchers and municipalities.  

 

This thesis argues that achieving sustainability of water and sanitation infrastructure, along with 

increased resilience to the impacts of climate variability and climate change, requires greater 

integration of climate variability information into strategic planning and design. In this context, this 

thesis reflects on the current status of the water and sanitation infrastructure in the Greater 

Gansbaai area and seeks to identify opportunities where disaster risk reduction principles can be 

applied to achieve a more resilient urban infrastructure that will enhance sustainable development. 
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1.2 AIMS AND OBJECTIVES 

 

1.2.1 Aim 

 
This study aims to identify the factors that increase the susceptibility of critical water and sanitation 

infrastructure in the Greater Gansbaai area due to the impacts of climate variability, in order to 

investigate opportunities to enhance resilience and to promote sustainable development in the 

context of climate change.   

 

1.2.2 Objectives 

 
• Identify the internal pressures within the Greater Gansbaai area that contribute to the 

compromised institutional and infrastructural capacities that lead to increased disaster risks 

associated with critical water and sanitation infrastructure. 

 
• Identify the key impacts of climate variability in the Greater Gansbaai area based on current 

climate information.  

 
• Identify critical water and sanitation infrastructure that is most exposed to the consequences 

of climate variability in the Greater Gansbaai area.  

 
• Identify potential consequences of climate change on existing critical water and sanitation 

infrastructure in the Greater Gansbaai area. 

 
• Identify the institutional elements that increase the susceptibility of critical water and 

sanitation infrastructure in the Greater Gansbaai area to the impacts of climate variability.  

 
• Identify a range of options to strengthen the resilience of water and sanitation infrastructure in 

the Greater Gansbaai area through the application and adaptation of the Hyogo Framework 

for Action (UN/ISDR, 2005).  

 

1.3 ETHICAL CONSIDERATIONS  

 

Confidentiality of interviewees is viewed as an important element to research of this nature. 

Respondents and informants interviewed will therefore be identified by their positions, rather than 

by their name.  The final draft of this research will be made available to the key stakeholders. 
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1.4 LIMITATIONS 

 
1.4.1 Uncertainty of climate change projections 

 
It is important to note that this study is based on climate change projections that have been 

developed through extensive research and applied at a regional level through a process of down-

scaling. Although there are uncertainties within the models, regional projections may be taken, at 

the appropriate scales, as reasonable indicators of the direction in which the climate system is 

likely to change. This thesis therefore assumes that the climate change projections can be 

considered as suitable predictions in terms of the direction of change and informs the process of 

vulnerability identification and analysis.  

 

1.4.2 Limited time frame and financial constraints   

 

The research was conducted during four field visits, limited by distance, time and financial 

constraints. Interviews, focus groups and personal correspondence were conducted over a five 

month time frame (May to September 2006). With limitations placed on the number of field visits 

possible, secondary data forms a substantially part of this study.  

 

1.4.3 Challenges in integrating theoretical approaches. 

 
Climate change, environmental management, sustainable development and disaster risk reduction 

approaches can all be applied to the complexities surrounding water and sanitation in the Greater 

Gansbaai area. This study however was conducted through a disaster risk reduction lens, but 

where possible aims to integrate the elements of environmental management, structural 

(engineering) measures as well as climate change adaptation which is central to this study.  

 

1.5 ORGANISATION OF THESIS 

 
This thesis is organised into five parts (excluding the introductory chapter). A brief description of 

each chapter is provided below: 

 

Chapter 2 contextualizes the study. It presents a brief overview of the Greater Gansbaai area and 

develops the concepts of climate change and climate variability in the context of the study area. It 

also presents disaster risk reduction in the context of the Western Cape, briefly drawing on case 

studies that typify potential disaster occurrences that the province is likely to face in the future. 

Lastly it presents the study in relation to the broader project which informs this research.  
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Chapter 3 develops the theoretical concepts of the study through the discussion of relevant 

literature that addresses the role of water and sanitation in an urban environment, disaster risk 

reduction and the links to climate variability and climate change. The supportive literature also 

covers the links between the climate and sustainable development and discusses the Hyogo 

Framework for Action which is the conceptual framework applied to this study.  

 

Chapter 4 presents the methodology used to conduct the research. The chapter describes the 

secondary data used to collate relevant information, and describes the field research conducted in 

the Greater Gansbaai area. In addition it presents the methods through which consolidation and 

analysis is realised.  The chapter also briefly presents the main policy documents of particular 

relevance to the study and presents empirical data use to support the findings and analysis.  

 

Chapter 5 records findings of the research conducted in the Greater Gansbaai area. Findings and 

discursive analysis are collated according to the objectives presented in Chapter 1. Finally, the 

Hyogo Framework for Action was adapted and used as a tool for analysis from which key 

opportunities reduce disaster risk in the context of this study are presented. 

 

Chapter 6 draws conclusions derived from the analysis. 
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2. CONTEXT OF STUDY  
 

The context of this study is shaped by Gansbaai’s recent rapid development and resultant 

increasing pressures on bulk service delivery. It is also informed by the climate variability 

experienced by the Western Cape and the projected climate change scenario that faces the 

province. The final element that brings the aforementioned dimensions of the study together is the 

concept of an increasing pattern of disaster risk that confronts the Western Cape. Lastly, the 

study was significantly guided by its inclusion in a broader project funded by the Water Research 

Commission.  

 

2.1 OVERVIEW OF GANSBAAI  

 

2.1.1 Description of the Greater Gansbaai area 

 

Gansbaai is a popular residential, holiday and retirement town located within the Overstrand Local 

Municipality in the Western Cape, South Africa. Originally beginning as a small fishing village with 

few residents, the Gansbaai administrative area1 has experienced significant growth and 

development, particularly over the last decade. The growth of eco-tourism, mariculture and the 

fishing industry, as well as the potential growth of these sectors and industries has significantly 

influenced the high in-migration rates and population growth of the locality.  

 

The Greater Gansbaai administrative area (from hereon referred to as the Greater Gansbaai area) 

can be spatially divided into two areas, the north shore and the south shore. The north-facing 

shore of the peninsula includes the town of Gansbaai, which is the main commercial centre for the 

administrative municipality, and the middle-to-high income residential settlements of De Kelders 

and Perlemoenbaai, and the low-income settlements of Blompark and Masakhane. The south-

facing shore consists of Franskraal, Kleinbaai, Van Dyksbaai, Duikersfontein, small holdings at 

Birkenhead and the Uilenkraalsmond caravan park and resort (Overstrand Municipality, 2004b). 

 

                                            
1  The Western Cape is divided into district municipalities which are then further subdivided into local municipalities. The 

local municipalities are then divided into municipal administrative areas. The Greater Gansbaai area forms part of the 
Gansbaai administrative area, which falls under the Overstrand Local Municipality (OSM). The OSM is one of the four 
local municipalities which constitute the Overberg District Municipality.  
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Error!  

Figure 1: Greater Gansbaai area: North and South shores 

 

2.1.2 Gansbaai – Demographic Perspective 

 

The Greater Gansbaai is the second largest urban area in the OSM and supports 19.5% of the 

total Overstrand local municipality population. The population growth rates for the Greater 

Gansbaai area (De Kelders, Blompark, Kleinbaai, Pearly Beach2*, Franskraal, Uilkraalsmond.) is 

presented as follows: 

 

 

 

 

 

 

 

Table 1: Population growth rates for the Greater Gansbaai area 

 

The high annual growth rates are attributed to the Overstrand area becoming a popular retirement 

location as well as the increase in eco-tourism in the area. The Greater Gansbaai area has the 

second highest average annual population growth rate of the eight urban areas of the 

                                            
2  It should be noted that these figures include Pearly Beach, a small urban settlement undergoing a similar growth trend 

as the Greater Gansbaai area. It located on the outskirts of the study parameters. According to the Census Data 
available, it was not possible to exclude Pearly Beach from the dataset. 

Period  Annual Growth Rate 

1985-1991 7.6 % 

1991-1996 5.9 % 

1996-2001 20.8 % 

Average: 1985-2001 11% 

North shore 
 
 
 
 
 
 
 
 
 
 
 
 

South shore 
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Overstrand Local Municipality (from hereon referred to as the OSM) (Overstrand Municipality, 

2004b).  

 

The Census Data was used in the Overstrand Spatial Development Framework (SDF) to project 

population growth. Although this is a very crude statistical analysis and limitations to growth are not 

accounted for, it nevertheless indicates a significant rising trend (refer to Table 1). The projected 

growth underlies the need for significant future service expansion by the municipality and supports 

the notion that sustainable development is an imperative strategic goal. Based on the average 

annual population growth rate of 11%, population projections are calculated as follows (Overstrand 

Municipality, 2005):  

Gansbaai Population Projection as per 
Census Data and OSM SDF  
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Figure 2: Estimating future population figures for Gansbaai and surrounds 

 

Such population projections further highlight the need for sustainable development. This notion 

supports the context of this study in suggesting that development needs within the Greater 

Gansbaai area should be informed by both external pressures as well as considerable internal 

pressures due to rapid population growth. 

 

2.1.3 A moratorium on development in the Greater Gansbaai area 

 

A moratorium issued in Gansbaai by the Municipality to stop development, indicates that the 

Municipality has recognized the need to develop in a sustainable manner, being restricted by the 

lack of adequate infrastructure, particularly because of informal settlement development. Issuing a 

moratorium of this nature indicates that the environmental thresholds of the area are considered 
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when development is concerned – be it a direct or indirect recognition of the impacts exceeding 

these thresholds. This supports the sustainable development context of this study. 

 

2.2 THE WESTERN CAPE: CLIMATE VARIABILITY AND CLIMATE CHANGE 

 

The 2005 CSIR Report to the Western Cape Government, A Status Quo, Vulnerability and 

Adaptation Assessment of the Physical and Socio-economic Effects of Climate Change in the 

Western Cape (from here on referred to as Midgley et al. or the Midgley Report), describes the 

current situation faced by the Western Cape, regarding climate change and the impacts thereof.  It 

presents the climate change scenario as developed by leading climatologists and discusses many 

of the social, economic and environmental effects that may be faced by the province given the 

realisation of the projected climate scenario.  

 

The general projections for the Western Cape as described in the report to the Western Cape 

Government are as follows:  

 

a drying trend from west to east, with a weakening of winter rainfall, possibly slightly more 

summer rainfall (mainly in the east of the province), a shift to more irregular rainfall of 

possibly greater intensity, and rising mean, minimum and maximum temperatures 

everywhere. 

 

This provides the climate change context for this study. It is also important to note that in the 

context of this study, the impacts of current climate variability on critical water and sanitation 

infrastructure is used as a proxy to determine possible long term climate change impacts on critical 

water and sanitation infrastructure. Climate change projections are able to describe the direction of 

change, hence current climate variability (which includes significant weather events) is used as a 

suitable indicator for the possible impacts that climate change will have on critical water and 

sanitation infrastructure.  

 

2.3 DISASTER RISK CONTEXT IN THE WESTERN CAPE 

 
The Western Cape is one of the most disaster-prone provinces in South Africa 

(www.capegateway.gov.za). Disaster risk is reflected by the increasing frequency of costly disaster 

occurrences in the Western Cape over recent years. These include veld and informal settlement 

fires and damaging extreme weather events. Between 2003 and 2005, extreme weather events 

resulted in direct economic losses exceeding R260 million, primarily from damaged and destroyed 
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infrastructure (DiMP, 2003). The cut-off lows that hit the Western Cape produce intense rainfall 

over a short period of time, accompanied by gale force winds that result in significant damage in 

the Montagu, Swellendam and Robertson Districts in 2003 which resulted in the regions being 

classified as ‘states of disaster’ (DiMP, 2003). Subsequent cut-off low events in December 2004 

and April 2005 extracted considerable losses in the Eden District Municipality and Bredarsdorp 

respectively. Moreover, the most recent cut-off low affecting the Western Cape in September 2006 

resulting in R602 million in direct losses in the Eden District with significant damage and destroyed 

municipal infrastructure which included critical water and sanitation infrastructure. 

  

In the context of this study the concept of disaster risk provides the lens through which the 

research was conducted. The links between rising trends in disaster risks in the Western Cape as 

a result of climate variability (which includes significant weather events) and projected climate 

change impacts provide the foundation for this study.  

 

2.4 THIS STUDY IN THE CONTEXT OF THE CLIMATE 4 WATER PROJECT 

 
The context of this study was also informed by the terms of reference of a broader project 

commissioned by the Water Research Commission. This project, Climate4Water explores how 

information about climate variability is currently used, and the potential opportunities for using it 

more effectively in the future (www.c4w.org.za). This particularly applies to water resource 

management for which the project aims to develop a toolkit to guide water managers in using 

climate information. Another of the objectives of the project is to develop capacity and identify 

longer-term research initiatives. This study contributes to the latter set of objectives. 
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3 SUPPORTIVE LITERATURE AND CONCEPTUAL FRAMEWORK 
 

Several critical areas of supportive published and unpublished literature were reviewed in the 

course of this study. These include an overview of water and sanitation infrastructure, its role and 

susceptibility to climate variability. Other thematic areas include disaster risk and disaster risk 

reduction along with a comprehensive review of the climate change scenarios for the Western 

Cape. A further critical area of sustainable development and the links to climate variability was 

included.  

 

Literature regarding sustainable development, climate variability and climate change, water and 

sanitation infrastructure is vast. However, literature that integrates all these dimensions is limited 

and often case specific. Considerable research on water and sanitation service delivery focuses on 

meeting basic needs and basic infrastructure provision. There is thus a gap in literature that 

demonstrates what adequate water and sanitation infrastructure delivery constitutes in light of 

future pressures. Considerable literature suggests that there is a vital role needed to be taken by 

the institutions that deal with sustainable development to incorporate climate variability and climate 

change information into planning, management and operations. However, relevant literature on the 

links between institutional capability to integrate and apply climate change information and 

initiatives that reduce disaster risks is limited.  

 

3.1 WATER AND SANITATION INFRASTRUCTURE 

 
Water supply, wastewater and stormwater infrastructure are critical elements to the sustainability of 

communities as they are viewed as ‘essential public services that require complex and expensive 

infrastructure systems’ (Grigg et al., 2003).  These systems require effective care over their life 

cycles to produce good service and high return on assets. Grigg et al. (2003) note that without this 

care, services will suffer and costs will rise; in the worst case, the utility may suffer regulatory 

sanctions and customers may experience health problems, poor services and possibly property 

damage. In order for infrastructure to fulfil its protective role, it needs to be viewed as the set of 

physical systems that provides public services.  

 

While water, sewer, and stormwater systems have physical similarities, they provide different 

services, are controlled by different laws and regulations, and are often managed by different 

agencies. Although they are often separate services, they are related through the hydrological 

cycle and the integration of each public service component is because water supply sources are 
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from streams or aquifers, wastewater is returned to the same streams and sometimes aquifers, 

and stormwater flows to streams or infiltrates groundwater (Grigg et al., 2003). 

 

The physical components of water, sewer and stormwater infrastructure systems, include pipes, 

buildings, pumping plants, treatment trains and other capital intensive facilities (Grigg et al., 2003). 

These components need to be considered in the planning and management processes. Grigg et al. 

(2003) suggest that there are five elements required in the improving infrastructure development 

and upgrading of existing infrastructure. These include engineering, planning, budget and finance, 

operation and management and citizen inputs. 

 

Stormwater service includes the management of urban catchment areas in respect of their 

hydrological functioning for drainage, flood control, ecological and social needs and as an 

important urban water resource (www.capegateway.gov.za/wcsip).  

 

In relation to water treatment plants, research conducted by Wall of the CSIR, notes that ‘the most 

important indicator of performance of water treatment plants is the quality of water entering the 

water reticulation system’. The most common immediate cause of water quality not meeting 

required standards is a breakdown of plant and/or the length of time that it takes to have that plant 

repaired satisfactorily and for it to resume working correctly. The most common causes of plant 

breakdown typically include inappropriate plant, faulty operating procedures, lack of routine 

maintenance, and overload.’ Wall notes with specific reference to research in South Africa, that 

‘very often, the underlying cause of these breakdowns can be attributed to inadequate budgets or 

operator error or both.’ Furthermore, ‘financial issues often lie behind compliance problems, and 

behind the threats generally to infrastructure management’ (Wall, 2005).  

 

These roles of water and sanitation infrastructure as a protective function are not only relevant to 

community protection, but also to environmental protection. It thus plays a key role in the 

sustainable functioning of an urban environment. 

  

3.2 DISASTER RISK – BUILDING AN UNDERSTANDING OF  DISASTER RISKS 

THROUGH THE HYOGO FRAMEWORK FOR ACTIONS’ PERSPECTIVE 

 
The World Conference on Disaster Reduction held in 2005 adopted a strategic and systematic 

approach to reducing vulnerabilities and risks associated with hazards. ‘It underscored the need 

for, and identified ways of, building the resilience of nations and communities to disasters’ 

(UN/ISDR, 2005).  A significant outcome of the conference is the Hyogo Framework for Action, 
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which addressed disasters caused by hazards of natural origin and related environmental and 

technological hazards and risks. It provides a holistic and multi-hazard approach to disaster risk 

management and the relationship between them, which can have a significant impact on social, 

economic, cultural and environmental systems, as stressed in the Yokohama Strategy’ (UN/ISDR, 

2005). 

 

As pointed out in the Hyogo Framework, the international disaster reduction community recognizes 

the need to systematically integrate efforts to reduce disaster risks into policies, plans and 

programmes for sustainable development [and poverty] (UN/ISDR, 2005). The framework suggests 

that sustainable development, poverty reduction, good governance and disaster risk reduction are 

mutually supportive objectives and accelerated efforts are required to build necessary capacities at 

the community and national levels to manage and reduce risk. Not only should disaster risk 

reduction efforts be realized and implemented at international and regional levels, but initiatives to 

reduce disaster risks should be realized at national and local levels.  

 

The Priorities For Action, as determined by the World Conference on Disaster Reduction 

(UN/ISDR, 2005), read as follows: 

 

1.  Ensure that disaster risk reduction is a national and a local priority with a strong institutional 

basis for implementation. 

 

2.  Identify, assess and monitor disaster risks and enhance early warning. 

 

3.  Use knowledge, innovation and education to build a culture of safety and resilience at all 

levels. 

 

4.  Reduce the underlying risk factors. 

 

5.  Strengthen disaster preparedness for effective response at all levels 

 

“In their approach to disaster risk reduction, States, regional and international organizations and 

other actors concerned should take into consideration the key activities under each of the five 

priorities and should implement them, as appropriate, to their own circumstances and capacities.” 

(UN/ISDR, 2005)  
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3.3 CLIMATE VARIABILITY AND CLIMATE CHANGE – THE WESTERN CAPE 

PERSPECTIVE 

 
According to the CSIR Report to the Western Cape Government, A Status Quo, Vulnerability and 

Adaptation Assessment of the Physical and Socio-economic Effects of Climate Change in the 

Western Cape, the future climate of the Western Cape is likely to be one that is warmer and drier 

than at present. A summary of the observed trends and the projected changes are presented in the 

report and are indicated below: 

 
(Adapted from the Summary table in Midgley, G. et al., 2005) 
 

Summary of observed and predicted climatic changes in the Western Cape 

 Observed trends Projected Change  

1 JJA tendency for weaker 

pressure gradients -> More 

days with inversions 

(pollution/brown haze risk); 

 

More summer rainfall from January onwards, 

especially inland and towards the east; 

2 Increase in days with berg 

winds during DJF (fire risk); 

 

Less early winter rainfall, especially towards the 

southwest; 

 

3 Rainfall in the mountain 

regions appears reasonably 

stable, possibly a slight 

increase. Rainfall on the 

coastal plain 

shows a slight negative 

drying trend. 

Temperature can be expected to rise everywhere, 

least on the coast and more as one moves inland. 

Typical ranges to expect by 2050 are ~1.5º on the 

coast, and 2-3º inland of the coastal mountains. The 

absolute magnitude will depend on a number of 

factors and these values should be treated a median 

value within a range. 

S
um

m
ar

y 

  

A drying trend from west to east, with a weakening of 

winter rainfall, possibly slightly more summer rainfall 

(mainly in the east of the province), a shift to more 

irregular rainfall of possibly greater intensity, and 

rising mean, minimum and maximum temperatures 

everywhere. 
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These projections were developed by advanced General Circulation Models (GCM’s) and have 

been supported by records of recent temperature trends that ‘reveal an appreciable warming in the 

Western Cape over the past three decades. Rainfall trends are not as clearly identifiable’. Through 

the plausible scenarios for climate change, the report recognizes that a ‘future that is warmer, and 

possibly drier will encompass a range of consequences that will affect the economy, the livelihoods 

of people and the ecological integrity of the Western Cape region’ and assesses the ‘impacts and 

vulnerabilities due to the projected changes’. The report acknowledges the need to decide what 

adaptation measures implemented now will have the ‘most impact in avoiding or coping with the 

potentially negative effects of projected climate change’ and furthermore recognizes that the ability 

to asses these measures and  the implementation of them will facilitate the achievement of a 

sustainable future in the Western Cape Province. 

 

The report states that the Western Cape is already experiencing a tightening water supply and the 

area is currently vulnerable to periodic drought. It indicates that ‘because water is already a limiting 

factor for economic growth in most of the province, the projected implications for the competing 

interests of environmental integrity and socio-economic development are already evident.’ The 

report also indicates that under current rates of urbanization and population growth, new water 

sources will almost certainly need to be developed. Furthermore, ‘an increase in the number of 

visitors to the Western Cape will bring increased demand for water resources’ (Midgley et al., 

2005). 

 

The Midgley report states ‘in addition to the uncertainty in the rate of the population growth and 

migration, climate change as a source of uncertainty will become increasingly relevant to service 

infrastructure planners in the future. Local Governments build costly infrastructure to meet 

expected future demand and should anticipate the uncertainties of climate change as well those of 

demographic and socio-economic changes…For example, settlements may be affected by coastal 

and river flooding, where stormwater drains, water supply and waste management have not been 

designed to meet the projected impacts’ (Midgley et.al., 2005). 

 

The Midgley report highlights water services and stormwater as two of the critical utility sectors that 

require consideration with regard to the impacts of climate change, however this also includes the 

effects of climate variability on the infrastructure. Research conducted by the Disaster Mitigation for 

Sustainable Livelihoods Programme, DiMP, in 2003 illustrates the negative impacts of flooding on 

municipalities which results in costly and ongoing reconstruction. ‘Adaptations by regional and local 

government will need to ensure that structures are built so as to increase their ability to survive 

flooding, an adaptation that has significant cost implications’ (Midgley et al., 2005). 
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The report indicates that the Western Cape is likely to experience sea-level rise in the order of 

0.3m. The report states that the impacts associated with sea-level rise are increased saltwater 

intrusion into coastal aquifers, flooding in conjunction with extreme storm events and coastal 

erosion. Moreover the sandy areas of the Western Cape have a high potential for erosion as a 

result of the high wave energy regime. The report indicates that the impacts of sea-level rise may 

only become apparent roughly 30 years from now and given that buildings and structures and 

infrastructure are long term investments, ‘it will be prudent to restrict development close to sandy 

beaches. The report suggests that set-back lines need to be reviewed and strictly adhered to’ 

(Midgley et al., 2005).  

 

 

3.4 SUSTAINABLE DEVELOPMENT IN THE CONTEXT OF THIS STUDY 

 

3.4.1  Incorporating Disaster Risk Reduction into Planning, Development, 

Management and Operations to Increase Sustainability  

 

“The common view that disasters are temporary disruptions to be managed only by humanitarian 

response, or that impacts will be managed by technical response, or that their impacts will be 

reduced only by some technical interventions has been replaced by the recognition that they are 

intimately linked with sustainable development activities in the social, economic and environmental 

fields” (ISDR, 2004). A shift away from ‘natural disaster reduction’ to reducing the disaster risks 

supports the sustainability of social, economic and environmental aspects of development. ” 

Effective disaster risk management is a key element in good governance3. A lack of political 

commitment is often cited as the main hindrance to the implementation of implantation of disaster 

risk reduction practices, in addition to: 

 

• Competing priorities for funding and political attention such as other development needs 

and conflicts; 

• Limited visibility of disaster risk reduction compared to the humanitarian assistance and 

basic development practices; 

• Lack of coherence and coordination of advocacy activities due to the varying priorities and 

characteristics of members of the disaster reduction community across multi-institutional 

and cross-disciplinary boundaries; and 

                                            
3 Author’s emphasis in bold text – continued through section 3.4.1 
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• Absence of accountability for systematic implementation and monitoring of 

progress“(ISDR, 2004). 

 

It is therefore imperative to “provide evidence of the benefits of reducing risk and vulnerability [so 

as to promote] sustained future investment priorities in disaster risk reduction’ (ISDR, 2004).  

 

The International Strategy for Disaster Reduction (ISDR) recognizes the need for disaster and 

risk reduction to be an essential part of the broader concerns of sustainable development. 

Secondly it recognizes that development practices do not necessarily reduce communities’ 

vulnerability to disasters, but ill-advised and misdirected development practices may actually 

increase disaster risks. The ISDR note that political commitment by public and private policy 

makers and local community leaders, based on an understanding of risks and disaster 

reduction concepts, is fundamental to achieving change and recognize that disaster risk 

reduction requires a long-term commitment that supports local disaster risk reduction 

endeavours which is as important as funding emergency assistance following high-profile 

disasters (ISDR, 2004). 

 

ISDR’s Living with Risk acknowledges that disaster risk reduction needs to be recognized as a 

primary national and local responsibility. National and local authorities need to recognize the 

value of investing in disaster risk reduction, ensuring sufficient resource allocation and the 

implementation of realistic policies. Increased national and local commitment is required, and more 

institutional structure set in place for the coordination of disaster reduction activities (ISDR, 2004). 

 

3.4.2 Making climate variability a priority to achieve sustainable development 

 
The IRI report on managing Climate Variability in the Context of Sustainable Development in Africa 

addresses the relationship between water and sanitation infrastructure and climate variability, 

stating that ‘’Climate variability not only affects the design and management of water and sanitation 

infrastructure, but also plays an important role in the planning and design of water resource 

systems. It is essential that knowledge of climate variability be incorporated in water management 

strategies at all time scales, as an integral part of knowledge-driven decision-making: optimal 

system management is impossible without it” (IRI, 2005). 

 

These principles contained in the aforementioned quotation aptly support the rationale behind the 

research. It is thus important to study locations and systems where climate information has the 

potential to improve sustainable development practices. It is also necessary to identify 
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opportunities for using climate information to reduce risks imposed on critical water and sanitation 

infrastructure by climate variability and climate change.   

 

As stated in the IRI report, the 7th Millennium Development Goal aims to ensure environmental 

sustainability. Climate variability poses various challenges to achieving this goal as it threatens 

both the quality and quantity of water supply. Secondly, resource management regimes fail 

because they ignore the impact of climate variability – notably water resource management. The 

third issue of particular significance to this research applies to flood events that overwhelm water 

and sanitation infrastructure, management and operations. Although the research site has not 

experienced major flooding, this element of climate variability cannot be ignored within the 

development, management and operation spheres of sustainable development’ (IRI, 2005). 

 

The report provides examples of potential uses of climate information suggesting that climate 

information enables the design of sustainable resource management regimes that take climate 

variability into consideration as well as addressing the human-climate interactions (IRI, 2005).  This 

is important as understanding the human-climate interactions and allows for better understanding 

of the disaster risks that come into play eg: risks imposed on the physical environment – both 

natural and man-made – by climate variability. Furthermore, the report suggests that climate 

forecasts could be used to improve the management of water reservoirs during times of surplus 

and scarcity as well as improving designs of water infrastructure systems. Although the report does 

not specifically address sanitation infrastructure, it is assumed that to enhance the sustainability of 

critical sanitation infrastructure, designs should to take climate information into account (IRI, 2005).  

 

The IRI report suggests that to integrate climate management into key development activities is 

imperative and maintains that mainstreaming environmental considerations to take climate 

variability into account throughout the spectrum of development activities, especially were water is 

concerned, is important. Sharing information regarding climate risk management is important and 

high quality climate information should be readily accessible. Good governance plays an important 

role for the government in the promotion of access to such information so that all stakeholders can 

be well informed when making decisions that may be impacted by climate variability. 

 

3.5 THE HYOGO FRAMEWORK FOR ACTION: A CONCEPTUAL FRAMEWORK 

FOR THIS STUDY  

 

A Brief Description of the Hyogo Framework  
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The Hyogo Framework for Action constitutes an unprecedented framework that takes account of 

the complexity of action in disaster reduction and the large variety of actors whose inputs are 

required in the pursuit of this objective. It provides the basic concepts of disaster risk reduction, 

and prescribes an expected outcome, three strategic goals for disaster risk reduction and a set of 

priorities for action. Lastly it assigns tasks to stakeholders at different operational levels to reach 

the expected outcome (UN/ISDR, 2005).The Hyogo Framework for Action focuses specifically on 

the reduction of disaster risks. Disaster risk, as defined by the Hyogo Framework, arises “when 

hazards interact with physical, social, economic and environmental vulnerabilities (UN/ISDR, 

2005)’’.   

 

This framework was developed to strategically reduce disaster risk by addressing all the necessary 

components and actors that contribute to disaster risk reduction. The framework allows for an initial 

approach to understand the current disaster risk reduction conditions and is particularly applicable 

at the macro-level. At the local scale, or micro-level, the framework requires refinement so that its 

applicability is maintained. The adaptation to apply the conceptual framework to the context of this 

study is explained in more detail in Section 4.4. (Refer to Appendix A to the summary of the Hyogo 

Framework for Action) 
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4 METHODLOGY 
 

This study was implemented as a case study of the susceptibility of water and sanitation 

infrastructure in relation to climate variability and projected climate change impacts. In this context, 

the research methodology included the collection and compilation of relevant secondary data as 

well as field research in the Greater Gansbaai area. The field research took place during four field 

visits which extended over a 2 month period between mid-July through to mid-September 2006. 

Interviews, focus groups, personal correspondence and the municipal documents provided many 

of the findings of this research.  

 

4.1 COLLECTION OF SECONDARY DATA 

 

Two main categories of secondary data were collected during the course of this study. There were 

planning documents related to the Greater Gansbaai area and key policy documents related to 

disaster risk management.  

 

4.1.1 Secondary data  

 
Two critical development panning documents were directly obtained from the Overstrand Local 

Municipality. These were the Overstrand Municipality’s Spatial Development Plan and the 

Overstrand Municipality’s Integrated Development Plan 

 
4.1.1.1 The Overstrand Municipality Spatial Development Framework (SDF) Draft: Volume 1 and 2.  

 
The SDF forms an integral part of this research paper as its function is to provide general 

direction to guide decision making on an on-going basis, aiming at the creation of 

integrated, sustainable and habitable regions, cities, towns and residential areas. These 

two documents informed the research by providing the municipal development plans and 

perspectives. Moreover, analysis of these documents assisted in identifying of institutional 

vulnerabilities and the relationship between these vulnerabilities and the disaster risks 

posed by inadequate or susceptible critical water and sanitation infrastructure. Evidence 

was primarily derived from sub-sections chiefly describing the Greater Gansbaai area/ 

Gansbaai Administrative Municipality.  

 

4.1.1.2 The Overstrand Municipality’s Integrated Development Plan (IDP) Revision 2005/2006, 

Draft Version  
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The IDP is a legal requirement stipulated by the Municipal Systems Act 2000 (Act 32 of 

2000), that deals with the strategic planning processes that aims to guide residents and 

council on how to allocate its limited resources in development planning and management 

for the following five years. In this regard, the IDP provided relevant information that 

supported the research.   

 
4.1.1.3 Documents and communications related to environmental research in the Greater 

Gansbaai area provided relevant and informed these research reports, commissioned by 

the Overstrand Municipality, specifically included: 

 
• The Final Scoping Report for the Proposed Waste Water Treatment Works for the Greater 

Gansbaai area compiled by SRK Consulting in their environmental consulting capacity. 

The Environmental Impact Assessment (EIA) generated by SRK provided an overview of 

the current environmental conditions, and in particular compared the relative suitability 

various sites identified for the development of a new waste water treatment works 

(Overstrand Municipality, 2004a). 

 
• The Groundwater assessment conducted by the Department of Water Affairs and Forestry 

describes the groundwater conditions in and around the Greater Gansbaai, particularly 

addressing the possible sites for the waster water treatment works. This document 

provided pertinent supporting information for the research which informed the discussion 

centred on the relationship between groundwater and the vulnerability of water and 

sanitation systems, as well as the affects of climate variability on the groundwater 

(Overstrand Municipality, 2004b).  

 
• The Water Master Plan for the Overstrand Municipality issued a draft technical report 

which addressed the potable water distribution system. The Greater Gansbaai area forms 

part of the report. This report provides detailed technical information which supports the 

research as it proposes future requirements based on growth and development in the area 

(Overstrand Municipality, 2006). 

 

4.2 KEY POLICY DOCUMENTS  

 

4.2.1 National Disaster Management Act (57 of 2002) 

 
The National Disaster Management Act informed this research by identifying the organs of state 

required in the prevention and mitigation of disasters within the context of South Africa.  
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4.2.2 National Disaster Management Framework  

 

The National Disaster Management Framework provided this study with the context in which the 

National Disaster Management Act should be implemented as it is the legal instrument specified by 

the Act to fulfill the requirements of the Act. The framework informs the development of the 

provincial and municipal disaster management frameworks which guide the various organs of 

state, which supports the context of this study. 

 

4.2.3 Strategic Infrastructure Plan (SIP) 

 
The SIP for the Western Cape informed this study by indicating what the key infrastructural 

priorities are, over the period 2006 to 2015. It was used in light of its aim which is to enable 

accelerated growth in the province, while maintaining social equity and environmental integrity. 

This plan, targeting public and private entities, informs this study using a strategic planning lens.  

 

 

4.3 FIELD RESEARCH IN THE GREATER GANSBAAI AREA 

 
Field research implemented in the Greater Gansbaai area was primarily directed at collecting 

qualitative data through semi-structured interviews, focus group interviews and direct observation.  

 

4.3.1 Semi structured interviews  

 
Primary data was collected during 8 in-depth semi-structured interviews and continued email 

correspondence with key stakeholders within the Gansbaai administrative area and Overstrand 

municipality representatives selected for their local knowledge and expertise. For detailed 

information regarding the primary data collection refer to Appendix B for semi structured 

interviewees) 

 

4.3.2 Focus Group Interview 

 
A focus group, organised by the Climate4Water project team, was held to discuss the application 

of climate forecasts. The discussion centered on the possible application of weather and climate 

forecasts in the context of water demand management, stormwater and water disposal 

management, as well as disaster management. Technical operational managers from Gansbaai, 

Hermanus and Kleinmond administrative areas were present as well as the Director of the 

Overstrand Municipality in a planning capacity. 
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4.3.3 Direct Observation and photographic records of storm conditions 

 

The timing of the field research was selected to coincide with the winter rainfall period to gather 

evidence of rainfall impacts on selected susceptible water and sanitation infrastructure. During one 

of the field visits, a severe weather warning for the Western Cape was issued at 16:00 on the 28 

August for heavy rainfall and strong winds. (Refer to Appendix C). Interviews with the operational 

manager, engineer and local resident identified Franskraal as indicative of the stormwater drainage 

problems in the Greater Gansbaai area, hence gathering of photographic evidence of susceptible 

water and sanitation infrastructure was concentrated in this area on the day of the storm warning 

and after the storm.  

 

4.4 DATA ORGANIZATION AND CONSOLIDATION  

 
Data were consolidated according to the thematic areas defined by the original objectives. The 

data was conceptually organised according to the framework below:  

 

Firstly, the critical water and sanitation infrastructure in the Greater Gansbaai area was identified 

by observation, grey literature and through interviews with stakeholders. Findings from these 

processes give insight in determining the significant internal pressures that the municipality is 

exposed to as well as informing the identification of current climate variability impacts on critical 
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water and sanitation infrastructure for the area. This provided the foundation on which the future 

impacts, both internal pressures and climate change impacts would be determined. The findings 

would identify climate driven disaster risks associated with the critical water and sanitation 

infrastructure. The findings are presented as follows:  

 
• Identification of internal pressure impacts on critical water and sanitation infrastructure 

• Identification of critical water and sanitation infrastructure that is susceptible to climate 

variability 

• Potential impacts of climate change on critical water and sanitation infrastructure 

• Institutional elements that influence the susceptibility of critical water and sanitation to 

climate impacts    

 

4.5 DATA ANALYSIS  

 
There are two dimensions to the process of analysis. Firstly, discussion centered on the key 

findings is presented according to the findings subsections described above. Secondly, the 

process of identifying opportunities to strengthen the resilience of critical water and sanitation 

infrastructure was enabled through the application of the Hyogo Framework for Action.  

 

Although the Hyogo Framework is potentially more suitable for application at the macro-level, it 

was adapted to support this research and has been used as an organizing framework for this 

study. The framework was adapted according to the expected outcome, the strategic goals and the 

priorities for action applicable to the study and general adaptation is summarized in the table 

below, while detailed adaptation is presented in respective appendices. 

 
Hyogo Framework Adapted Hyogo Framework 

Expected Outcome:  
 
The substantial reduction of disaster losses, 
in lives and in the social, economic and 
environmental assets of communities and 
countries. 
 

Expected outcome:  
 
The identification of opportunities to reduce climate 
driven disaster risks imposed on critical water and 
sanitation infrastructure in the Greater Gansbaai area. 

Strategic goals: 
 
• Integration of disaster risk reduction into 

sustainable development policies and 
planning 

 
• Development and strengthening of 

institutions, mechanisms and capabilities 
to build resilience to hazards 

 

Long term strategic goal of this research 
 
The integration of climate information into critical water 
and sanitation infrastructure development and 
management to reduce climate driven disaster risks in 
the Greater Gansbaai area. 
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• The systematic incorporation of risk 
reduction approaches into the 
implementation of emergency 
preparedness, response and recovery 
programmes.  
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Hyogo Framework continued  Adapted Hyogo Framework continued 

Priorities for Action:  
 
The ‘priorities for action’ identify five core 
areas to focus disaster risk reduction efforts 
which include: 
  
• Governance 
• Risk identification 
• Knowledge development and capacity 

building 
• Identification of underlying risk factors 
• Disaster preparedness 
 
 
Refer to Appendix D for a detailed 
description of the Hyogo Framework for 
Action’s Priorities for Action  

Key Priorities for Action 
 
The adaptations of all the applicable priorities for action 
provide suitable indicators which are assessed in terms 
of the findings. The ‘Priorities for Action’ were used to 
develop suitable indicators to determine where 
opportunities exist to reduce disaster risk within the 
context of this study. Findings are categorized according 
to the adapted priority for action and assessed according 
to an indicative scale of compliance. From this 
assessment, opportunities to reduce climate driven 
disaster risks to critical water and sanitation 
infrastructure are identified.  
 
(Refer to Appendix D for a detailed adaptation of the 
Hyogo Framework for Action’s Priorities for Action. 

  
An indicative example of the process through which the disaster risk reduction opportunities were 

derived is represented in the following schematic diagram: 

 
 
 

 

 
 
 

Finally it should be noted that in this study, the Hyogo Framework is used primarily as an 

identification tool, and not in the more common strategizing approach for which it is more suitable.  

 

Key Priority for 
Action in the 
Hyogo 
Framework for 
Action 

Adaptation of Key 
Priority for Action 
through 
development of 
indicators 

Key findings 
applicable to 
indicator 

Analysis of 
findings 
through 
compliance 
scale  

Identification of 
opportunities to 
reduce disaster 
risks in the context 
of this study 
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5 FINDINGS AND ANALYSIS 
 

Findings from reviewing secondary data and field research are organised into four sections 

reflecting the data organizing framework as indicated in the methodology. Following the description 

of research findings, the analysis of the results is presented accordingly. 

 

5.1 FINDINGS  

 
The findings are discussed according to the following sections: 
 

• Internal pressures that in-part compromise the capacity of water and sanitation 

infrastructure 

• Key impacts of climate variability in the Greater Gansbaai area 

• Identification of critical infrastructure that is exposed to climate variability in the Greater 

Gansbaai area 

• Potential impacts of climate change on existing water and sanitation infrastructure in the 

Greater Gansbaai area 

• Institutional elements that influence the susceptibility of water and sanitation infrastructure 

to the impacts of climate variability and climate change in the Greater Gansbaai area 

 

5.1.1 Internal pressures that in-part compromise the capacity of water and 

sanitation infrastructure.   

 
Research findings indicate that water and sanitation provision in the Greater Gansbaai area are 

growing concerns for the Overstrand Municipality. The lack of adequate infrastructure for the 

growing urban area is a core issue identified in the SDF and IDP and a limiting factor in terms of 

development. 

 

Originally settlements were small fishing communities, and there was little need to permanent 

service provision and the intermittent holiday requirements did not justify the provision thereof. 

However, owing to the major growth experienced in the area, particularly for retirement and holiday 

homes, the need for adequate service provision has become a matter of urgency, especially since 

the demand for quality water and sanitation services during the holiday peak seasons have also 

escalated. The extended peak demands, which can be as high as three or more times the average 

demand put a severe load on the available resources. (Refer to Appendix E for a description of 

infrastructure investment as recommended for the Greater Gansbaai area.)   
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The Overstrand SDF (Overstrand Municipality, 2005) acknowledges in the Urban Land Use Policy 

that the timeous provision of bulk infrastructure capacity (water, sewerage, electricity) in the 

identified growth areas is of critical importance to the growth management strategy to address both 

existing capacity backlogs and the supply of additional capacity to provide for growth.   

 

Two of the five most significant challenges identified in the SDF regarding the growth management 

nodes, are directly relevant to this study (Overstrand Municipality, 2005). These include: 

• the need to curtail the pattern of low-density, hap-hazard and discontinuous urban 

development.  

• the need to rationalize the supply of bulk infrastructure and service capacity to ensure that 

the bulk capacity is provided in the urban areas where growth and development is 

considered desirable.  

 
These planning provisions articulated in the Overstrand Municipality’s (OSM) SDF are responses 

to the significant internal pressures of increasing trends in rapid and unregulated growth within the 

municipality. Furthermore, there is seasonal cyclicity of increased demands on the existing water 

and sanitation infrastructure coinciding with the holiday periods, especially in the summer holiday 

when the water supply is generally limited.  With specific respect to water and sanitation 

infrastructure in the Greater Gansbaai area, water supply, sewage infrastructure and stormwater 

disposal needs were identified in the OSM SDF through the public participation process associated 

with finalizing the SDF. In the Greater Gansbaai area, this was reflected in a number of concerns 

generated by the Ward committees and residents of Franskraal, Gansbaai and De Kelders. (It is 

assumed that Perlemoenbaai, and the low-income settlements of Blompark and Masakhane, 

Kleinbaai, Van Dyksbaai, Duikersfontein, small holdings at Birkenhead and the Uilenkraalsmond 

caravan park and resort fall into these three urban areas.) 

  

Table 2 summarizes these concerns regarding the inadequacy of water and sanitation 

infrastructure in the Greater Gansbaai area. The public participation process is juxtaposed with the 

OSM’s proposed water and sanitation infrastructure.  

 
Location Critical findings from Public 

Participation process (ward 
committee and resident 
concerns)  

Critical findings from SDF and IDP 
with respect to water and sanitation 
infrastructure related development 
needs 

Inadequate stormwater 
infrastructure 

 

Upgrading sewerage system 
required  

 

Franskraal 

Inadequate water supply  Upgrading water network 
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Capacity for water storage 
infrastructure for a larger 
Gansbaai is critical 

Upgrading water network (Blompark) 
 
Water supply to Birkenhead  
 

 
 
Sewage infrastructure 
capacity for sewerage for a 
bigger Gansbaai is critical 

Upgrading sewerage system (Blompark) 
 
Process of upgrading of 300kl to 1Ml 
WWTW underway 

Gansbaai  

Lack of a main sewerage 
system  

 

Inadequate water Supply  Upgrading water network, and water 
supply  

Inadequate sewerage removal   

De Kelders 

 Developing sewerage system design 
Identifying stormwater problems  Greater Gansbaai   
Identifying area for new Water Treatment 
Works site, and drying pond. 

Table 2: Relevant public participation process data and municipal developments 

 

Findings from reviewing key planning documents relevant to the Greater Gansbaai area confirm 

that current water and sanitation infrastructure is inadequate to meet the existing urban growth 

demands independent of future population demands and impacts of climate variability. In this 

context, such infrastructure appears particularly susceptible to future stress, especially that 

foreseen by the projected climate change scenario for the Western Cape. In light of the internal 

pressures, the critical water and sanitation infrastructure identified as potentially susceptible to 

climate impacts, in the Greater Gansbaai area, is identified below: 

 
• Water storage capacity (reservoirs) 

• Stormwater drainage systems 

• Conservancy tanks and Waste Water Treatment Works 

 

5.1.2 Key impacts of climate variability in the Greater Gansbaai area 

 
Dry spells and heavy rainfall events   
 
The Greater Gansbaai area typically experiences dry summers and wet winters, synonymous with 

the Western Cape’s Mediterranean climate. The region has experienced periods of severely 

decreased rainfall exposing the region to drought stress. Heavy rains, very strong winds and high 

wave-heights accompany frontal systems in the winter months, although there have been no 

reports of intense flooding events indicative of Western Cape disaster events. These conditions 

have determined the focus on dry spells and heavy rainfall events affecting critical water and 

sanitation infrastructure.  
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Midgley et al. (2005) report that service delivery has already experienced the impacts of climate 

variability specifically in the form of droughts and floods. This was confirmed in discussions with 

the municipal operational managers in the Overstrand Municipality who expressed concern with 

regard to the adequacy of water supply responding to the demand during peak tourist 

seasons/weekends, especially in times of increased water shortages owing to droughts. 

 

These observations were augmented by assessment findings from an evaluation of groundwater 

capacity conducted by the Department of Water Affairs and Forestry in 2004. The report indicates 

that Gansbaai is located on a Sole Source Aquifer which supplies the Greater Gansbaai area by 

springs found on the coastline and indicates that there is little or no potential for further ground 

water use4. Thus water supply to the area is limited, particularly during dry periods.  

 

In terms of heavy rainfall, the operational manager of the Greater Gansbaai observes that rainfall 

events following long dry periods, indicative of the first rainfall event of the winter months, has 

particularly significant impacts on infrastructure because of high run-off rates accompanied by  

greater volumes of run-off than subsequent rainfall events.     

 

5.1.3 Identification of critical infrastructure that is exposed to climate variability in 

the Greater Gansbaai area. 

 
Research findings indicate that the three primary categories of water and sanitation infrastructure 

most exposed to climate variability in the Greater Gansbaai area are: 

 
• Stormwater drainage 

• Conservancy tanks and  

• Waste water treatment works 

 
Stormwater drainage: 
 

Stormwater drainage is particularly important in the context of increased run-off and heavy rainfall 

events. The lack of, or inadequate, stormwater infrastructure is considered to be the primary 

                                            
4 A sole source aquifer is defined as supplying >50% of a town’s water requirements and with no viable alternative supply 
available. Towns where this situation exists have merely been listed by DWAF. There is no map showing the boundaries 
of such aquifers. Part of the water supply to the Greater Gansbaai Area comes from a series of springs along the coast 
between Klipgat and Gansbaai. The main yield is obtained at Klipgat (50%) and De Kelders (18%), with lower yielding 
springs occurring closer to Gansbaai, i.e. Stanford’s Cove (2,4%) and Perlemoen Bay (3,3%). The balance of the supply 
requirements are obtained from the surface water sources (26%). In Rosewarne, P. 2004. Proposed Gansbaai Waste 
Water Treatment Works: Groundwater Impact Assessment. Overstrand Municipality. Report No. 312118/GW2 
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problem for damage caused by short intense rainfall episodes. This could also be attributed to poor 

maintenance practices, but the Gansbaai operational manager suggests that the shear intensity of 

rainfall over a short time period results in increased rapid run-off which causes erosion and debris 

flow. This results in blocked stormwater drainage channels (Operational Manager, Gansbaai. 

20065).  

 

The SDF recommends increased density of development and adequate stormwater drainage that 

accommodates increased run-off that will reduce the risk of negative impacts on the built and 

natural environment.  

 

Examples of areas that are already experiencing the effects of inadequate stormwater drainage is 

illustrated by photographic records taken in the Franskraal area. 

 

 
Figure 3: Example of development in Greater Gansbaai area where climate impact risks are 

significant. 

                                            
5 (For readability where reference is made to operational management in the Greater Gansbaai area this 
reference applies). 



 
-  - 

 

31 

 
Figure 4: Franskraal: Water accumulation on roadside; 8 hours after 8mm of rain recorded 

 
This urban settlement is particularly vulnerable to ponding because of the clay soil types and high 

water tables indicative of a wetland area. During winter months, the water table is reported to be so 

high that ponding occurs. The inadequate stormwater drainage infrastructure is not able to reduce 

ponding and roads and gardens are often inundated with water. A resident reported (resident 

interview, 2006) that it takes weeks after a heavy rainfall event or constant rain for the gardens and 

driveways to be dry enough to walk or drive through. To drain gardens, drains are dug or pipe laid 

to drain water through neighbouring gardens towards roads where stormwater drains are located. It 

should be noted that not all roads have stormwater drains (refer to photographic records in 

Appendix F). 

 

The IDP supports the notion that infrastructural development should be balanced with adequate 

maintenance of existing infrastructure to ensure their long term use and sustainability (Overstrand 

Municipality, 2005b). With this in mind, climate information could be applied to reduce disaster 

risks, for example seasonal forecasts indicating a longer drier spell could inform and support the 

need for water restrictions to mitigate the negative impacts droughts impose on sewerage systems 

and reservoirs. Timeous warnings of extreme weather could allow for clearing of stormwater drains 

to mitigate flooding.  

 

Conservancy tanks and Waste Water Treatment Works: 

 
Interviews with residents (Resident interviews, 29 August 2006) revealed that during winter 

months, the conservancy tanks are filled with rainwater, resulting in rising toilet basin water levels 

and blocked basin drains as the pipes are filled with conservancy tank fluid. This could be 
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attributed to the poor construction of the conservancy tanks, with walls purposefully made porous 

so that liquid effluent is able to seep into the surrounding area during dry months. This porosity 

may be a cause of the increased frequency in conservancy tanks filling up during the rainfall 

months. Effectively, the conservancy tank effluent that requires removal is diluted because of the 

volume of rainwater trapped in the tanks.   This results in increased financial pressures on the 

residents because the frequency of the call outs of ‘’honey-suckers’’, sewerage removal vehicles, 

increases. In addition, the increased demand for the honey suckers during these months, places 

increased pressures on the management and operational functions of the municipal services.6  

 

The increased volumes of effluent transported to the wastewater treatment works, during the winter 

months, attributed to poor conservancy tank infrastructure, has negative impacts on the 

wastewater treatment works infrastructure. The current wastewater treatment works is not 

designed to manage volumes in excess of 300kl per day, which is exceeded during winter months 

because of increased volumes attributed to inadequate water and sanitation infrastructure and in 

summer because of the increased volumes attributed to peak tourist season demands. This is of 

particular concern for the Gansbaai area because the inadequate capacity of the current 

WWTW results in treated effluent that does not meet SABS standards. The Gansbaai 

Administrative municipality is in the process of upgrading the current Waste Water Treatment 

Works from a 300kl/day facility to a 1Ml/day WWTW, with subsequent upgrading planned to meet 

future population demands. The first phase will alleviate current pressures placed on the system, 

however this report questions the sustainability of the plant in relation to the future demands and 

climate variability impacts. 

 
5.1.4 Potential impacts of climate change on existing water and sanitation infrastructure in 

the Greater Gansbaai area.  
 
Research findings identified three areas of critical water and sanitation infrastructure that is 

particularly susceptible to the increased drying periods and decreased frequency, but increased 

intensity of rainfall events - as indicated by the climate change projections. These conditions result 

in decreased water supply, potential sea level damage, potential increased damage to 

infrastructure because of increased run-off volumes and rates. The critical water and sanitation 

                                            
6 The municipality argues that this financial burden should be carried by the residents because it is a legal requirement, 
which falls the National Environmental Management Act (107 of 1998), for individuals to dispose of their waste will 
protect the environment. The municipality prescribes the specifications for tanks and the building inspectors check and 
test the tanks. The house owner is also responsible for a leak-proof tank and can be prosecuted if found guilty of 
transgression. It could however happen that an owner damages the tank after the final inspection to make it leak but as 
you mention in winter the owner might find groundwater leaking into his tank. He will then face the cost of having it 
pumped. The municipality has not found any cases of this nature, although they have heard incidences whereby people 
have acted in such a manner.  
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infrastructure that is likely to be affected, based on current climate variability indicators and climate 

change projections are: 

• Water storage capacity 

• Stormwater drainage 

• Conservancy tanks and  

• Wastewater treatment works 

 
Water storage capacity 
 
Research findings regarding water supply suggest that there is a need for increased water storage 

capacity because there is little scope to augment current water supply sources.  

 

The Future Water Demand Investigative Report for the Greater Gansbaai describes the water 

demand scenario in relation to the proposed urban development and population growth.  The 

report presents a detailed description of requirements and plans for reservoirs and pump stations 

for the region which includes cost estimates and time frames. It is important to note that the report 

was published after the Draft SDF was published. The future demand estimates were determined 

over the period 2003 – 2028 (determined as a long term time frame for strategic planning) and 

indicates that there is a significant storage capacity deficiency in all the urban areas of the Greater 

Gansbaai.  

 

Should continued development not take the increase in water demand into account, it is likely to 

place more stress on the available water supply from the sole source aquifer. Furthermore, in 

drought situations or increased periods of demand, especially during tourist peak seasons, the 

water supply could be placed under even greater stress than is currently experienced. 

 

A general drying will have a negative effect on recharge of the aquifer and will result in reduced 

abstraction. However, if rainfall events become fewer but heavier, as has been hypothesized, this 

will increase recharge and therefore be beneficial to the groundwater resource. The picture 

regarding the future potential of the TMG as a water resource remains complex. Much research is 

also still required regarding such issues as the link between aquifer draw-down and streamflow, 

the impacts of abstraction on aquifer-dependent ecosystems, chemistry of groundwater and the 

drilling of very deep groundwater boreholes, amongst others (Overstrand Municipality, 2004c). 

 

The need for increased water storage capacity to manage veld-fires is becoming an increasing 

concern in the Greater Gansbaai area – particularly in the summer months, when water reserves 

are already stressed because of the influx of tourists to the area. The lack of water storage 

capacity to allow for water to be drawn in disaster circumstances is of significant concern, and 
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renders the environment vulnerable to increased fire damage owing to the inefficient water drawing 

methods. Although the impacts of veld fires do not specifically render the water and sanitation 

infrastructure more susceptible to veld fire damage, the lack of water storage capacity ultimately 

increases community and environmental vulnerabilities.  

 

Stormwater drainage: 
 

Stormwater drainage is likely be affected by climate change impacts in similar ways as described 

by the current stormwater infrastructure susceptibility to climate variability. Increased man-made 

surfaces such as concrete slabs, tarred roads and compacted earth, that accompany urban 

development, lead to increased runoff which is likely to be exacerbated increased rainfall intensity 

described in the projected climate change scenario. Potential damage resulting from run-off is a 

concern for the Greater Gansbaai area. Preliminary investigations suggest that the current 

stormwater drainage system is inadequate at present, and intense rainfall events could exacerbate 

current climate variability impacts on stormwater drainage systems.  

 

The operational manager notes7 that heavy rainfall of short duration will have significant impacts 

on the Greater Gansbaai area because the first winter rains often cause significant damage to 

infrastructure as stormwater drains which are ‘not designed to cope with more than light rainfall 

over extended periods’. With increased intensity of rainfall events, it is possible that greater 

damage on stormwater drainage systems will take place. On the other end of the scale, increased 

(unexpected) summer rainfall may also negatively affect the stormwater infrastructure through 

stormwater drainage blockages attributed to debris load. Management operations will have to take 

implications of summer rainfall into account.  

 

Waster Water Treatment Works and conservancy tanks 
 
Research findings suggest that wastewater treatment infrastructure is a primary concern for the 

Greater Gansbaai area in terms of current climate variability, which is likely to be exacerbated by 

the projected climate change. This is specifically attributed to the increased demand placed on the 

infrastructure, coupled with possible drought stress and increasing intensity of rainfall events that, 

although not intended, result in increased volumes processed by the waste water treatment works.  

 
Midgley et al. (2005) note that a decrease in winter rainfall could lead to increased outdoor activity 

attracting more tourism. This could increase urban water demand and usage subsequently placing 

more pressure on WWTW infrastructure. Midgely et al. (2005) maintain that reduced water 

availability will result in water quality being ‘severely impacted’. This has already been observed in 
                                            
7 OSM Gansbaai manager, email correspondence (13 September 2006) 
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the Gansbaai WWTW operation, and the realization of climate change impacts on this 

infrastructure will exacerbate the current impacts.  

 
A matter of current concern is the proximity of the residential houses to the sea as illustrated by the 

photograph taken in Franskraal. Stormwater drains are exposed to tidal variations. 

 
Figure 5: Franskraal- Stormwater drains exposed to tidal variations 

 
These structures, as well as the associated water and sanitation infrastructure could become 

increasingly exposed to impacts associated with rising sea-levels as well as increased wave 

heights associated with strong winds.  

 
The Midgley et al. (2005) report identifies that a potential impact of climate change on the 

Uilenskraal river may be the increase in mouth closure, especially in spring and summer. The risk 

of pollution of this river mouth is heightened when there is a reduction in stream flow as there is 

less dilution of the pollutants, increased temperatures and the possibility of small estuaries being 

closed off due to wave action resulting from storminess. These conditions are all factors of climate 

variability and are likely to arise in the future as indicated by the projected climate change scenario.  

The effects of this could be increased eutrophication (especially during these seasons because of 

increased biological activity), and increased risk to human health (Midgley,et al., 2005). A factor 

which may increase the likelihood of this form of pollution is inadequate household and informal 

settlement sanitation, where untreated effluent may leach into the estuaries and surrounding 

environs. Should conservancy tanks, septic tanks and soak-aways not be made to manage 
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household effluent sufficiently, especially in times of reduced stream flow, the lack of adequate 

sanitation infrastructure could place the surrounding environment under more stress. 

 
Sea-level rise will result in a rise in groundwater table. Areas that are currently vulnerable to water-

logging/ponding, particularly Franskraal, may be exposed to greater risk of water-logging which will 

impact the conservancy tanks as illustrated by the current climate impacts on conservancy tanks. 

This will in turn impact on the wastewater treatment works, predicted to have similar impacts that 

the infrastructure is currently exposed to. This renders WWTW and conservancy tanks susceptible 

to the projected climate impacts. 

 

5.1.5 Institutional elements that influence the susceptibility of water and sanitation 

infrastructure to the impacts of climate variability and climate change in the 

Greater Gansbaai area. 

 
Identification of institutional elements that influence the susceptibility of water and sanitation 

infrastructure to climate driven impacts is fundamental in order to determine opportunities to 

reduce associated disaster risks. Findings from the planning and policy documents as well as 

interviews and correspondence that encompass these institutional elements are grouped according 

to: 

• The Strategic Infrastructure Plan 

• Financial constraints in water and sanitation provision 

• Tender procedures and Design Specifications 

• Inclusion of climate variability and climate change impacts into management strategies 

• Disaster management in the Greater Gansbaai area 

• Early warnings in the Overstrand and Greater Gansbaai area 

• Human resources and institutional arrangements   

 
The Strategic Infrastructure Plan: A vehicle for disaster risk reduction. 
 
The Strategic Infrastructure Plan (SIP) for the Western Cape responds to one of the eight 

development priorities approved by the Cabinet with the aim of achieving a growing and 

sustainable economy. The SIP provides the framework in which both the public and private sectors 

can make investment decisions that will support economic and social development while reducing 

geographic and socio-economic inequalities. The SIP aims to identify the province’s infrastructural 

priorities over a ten-year time frame (www.capegateway.gov.za/wcsip).  

 

The SIP Overview determines that development needs to take population shifts and the economic 

outlook into account. Included in this is the recognition of growing water scarcity as well as 
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possible impacts of climate change which ‘will force the province to consider infrastructure 

alternatives that are innovative and sustainable, such as water recycling, rather than focusing on 

the traditional infrastructure interventions’ (www.capegateway.gov.za/wcsip). It is interesting to 

note that although climate change is included in the SIP, climate change and the impacts of climate 

variability are merely mentioned and not sufficiently addressed. Critically, the only interventions 

that have been recommended are further research into climate change and investigations into 

alternative water supplies. There is no direct strategy applied to how to deal with the ramifications 

of negative impacts of climate variability or climate change and how it will impact sustainable 

development directly. Environmental reports (EIA, EMP, SEA) are relied on to inform decision 

makers on environmental concerns, however there is no evidence that supports the inclusion of 

climatic impacts on the environment or on development projects. This is highlighted in the EIA 

conducted for the Gansbaai WWTW where no explicit evidence of climatic concerns, climate 

variability nor climate change was taken into consideration (Overstrand Municipality, 2003).  

 

The SIP views disaster risk reduction as a critical issue in the long-term sustainability of the 

province’s natural resources. With regard to mitigating the impacts of disasters, the SIP 

acknowledges the Disaster Management Act (No. 52 of 2002), the National Disaster Management 

Framework and the draft Western Cape Disaster Management Framework as key disaster risk 

management guidelines. As presented by the SIP, infrastructure will address risk reduction and 

emergency management needs through two routes: as a protector (risk reduction) and enabler. 

The use of infrastructure as a protector will include infrastructure that reduces risk by proving 

ongoing monitoring and impeding risk, and that can reduce the impact of natural and other 

hazards. Planning and implementation methods will be sufficiently robust to accommodate 

consideration of rapid change and future risk uncertainty. The use of infrastructure as an enabler of 

timely response and recovery will include emergency response services that protect human life 

and property as well as the natural environment. Avoidance of potential danger will occur, among 

others, through ensuring that low-income houses are designed and constructed to resist and 

minimize expected weather and other threats, including fire, and that storm-water drainage, critical 

road and rail links and sewage treatment installations can withstand extreme weather conditions.  

 

The SIP provides an infrastructure assessment diagram which demonstrates the likelihood of 

premature infrastructural failure owing to poor life-cycle management regimes. In the possible 

inclusion of climate risk management to reduce the likelihood of premature failure is not included. 

This could increase the risk of climate related infrastructural failures. In terms of water and 

sanitation infrastructure which is susceptible to climate variability and climate change, findings 

suggest that incorporating climate variability information to increase infrastructural resilience is 

imperative to achieving sustainable development. 
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Figure 6: Schematic representation of potential infrastructure life-span (SIP) 

 
Financial constraints in water and sanitation provision 
 
The Municipal Infrastructure Grant (MIG) (www.dplg.gov.za) is a conditional grant based on 

household income. The OSM therefore only qualifies for a limited amount, based on its household 

income profile and the grant is specifically applied to the limited number of properties for which 

qualify. For this reason, funds need to be generated through other means.  

 

For 2006, the financial allocations to water and sanitation infrastructure development for the 

Greater Gansbaai area are approximately R14 million. This is divided into: 

 

- Upgrade of existing sewerage works 

- Upgrade of existing water treatment plant 

- Sewerage network for Gansbaai CBD 

- Investigation into new sewerage treatment works site 

 
As stated by the Operational Manager for the Greater Gansbaai area, it is not for maintenance. 

Maintenance is budgeted for separately. 

 

Research suggests that a significant obstacle to overcome is the inadequate monetary allocations 

given to municipalities. This restricts the possible implementation of climatically robust 

infrastructure.  
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Tender Procedures and design specifications in water and sanitation infrastructure 
development  
 
Inadequacies in the infrastructure may arise in the construction process which may increase the 

vulnerabilities of water and sanitation infrastructure and resultant increase in associated disaster 

risks. It is now regulated that consultants must be appointed for large projects by inviting tenders 

as determined by current legal requirements. It can happen that the consultant tenders a low price 

to get the job and that the quality of the consultants work can be compromised. The consultant 

might recommend, or the municipality might request, that a specific standard of design must be 

used. This may include infrastructure designed to withstand flood scenarios as low as 1 in 2 year 

flood events - as is recommended by the MIG.8 There will be a cost implication if a 1 in 50 year 

flood scenario is used and this remains the single most important factor for not developing 

infrastructure that could withstand extreme weather and extreme climate variability. 

 

The contractor therefore tenders for the work as specified by the consultant (for the client) and 

cannot unilaterally change the design specification. It is also true that often the lowest tender gets 

accepted, which could imply that the contractor might take short cuts or do bad work. However the 

consultant is appointed to do the necessary inspections and quality control. Taking into account the 

above scenario where the consultant is also the cheapest, he might also try to save and not do all 

the necessary inspections. The municipality is required to do inspections. This should ensure that 

the construction is according to the specified design standards, even if the design standard is of a 

low standard because of cost considerations (or other reasons not specified).  

 
Including climate variability and climate change in planning and strategies: 
 

While conducting interviews with municipality officials it is clear that budgetary constraints are one 

of the primary causes for the lack of adequate service delivery which does not meet current 

demands, notwithstanding increased demands owing to future population growth, immigration and 

tourist peaks.  

 
Disaster Management in the Greater Gansbaai area: 
 
The IDP brings to attention the lack of an integrated disaster management plan for the entire OSM 

which is considered a significant weakness (Overstrand Municipality, 2006). The IDP states that 

the municipalities of the OSM are encouraged to actively prevent and manage disasters. Currently 

Gansbaai’s Disaster Management falls under the Protection Services and Fire Department which 

consists of two management staff.  

                                            
8 Provincial Government MIG manager, ����������	
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Although disaster management is encouraged within the municipality, the SIP states that the 

provincial organs of state are required to have implemented the Disaster Management Act by the 1 

April 2006. If the Disaster Management Act is to be implemented and guided by the Disaster 

Management Framework where risk reduction is the central focus, then the current official 

institutional arrangement is ill-equipped to cope with seeking to reduce risks adequately.  

 

Early warnings in the OSM and Greater Gansbaai area: 
 
There have been occasions where warnings for extreme weather have been issued, however the 

conditions forecasted did not materialize. This has left operational managers skeptical of warnings 

and hesitant to react to such warnings (focus group interview, 21 September 2006). In addition to 

the inadequacies of warnings issued, managers in the OSM maintain that the application of current 

climate forecasts is not fully incorporated into operations because of limited human resources. 

 
Human resources and institutional arrangement: 
 
The financial year presents difficulties in applying climate forecast information. Contracted work 

currently does not take seasonal forecasts into consideration, but the OSM suggests that long term 

forecasts could be used to inform decision makers on climate related challenges. The main 

challenge however, is that the operational managers are only responsible for daily operations and 

management and are not involved in planning. They deal with the climate related complications – 

however it is not in their portfolio to mitigate the negative climatic impacts through planning 

processes.  

 

The findings suggest that the human resources are stretched beyond the capacity to adequately 

reduce climatically induced disaster risks. Only 35% of expenditure can be allotted to salaries 

which reduces the municipal capacity to cope with disaster risk reduction because the lack of 

human resources limits their productivity. Furthermore, the institutional arrangement and 

communication network does not allow for adequate long term planning whereby climatically 

induced disaster risks can be mitigated.  

 

5.2 DESCRIPTIVE ANALYSIS OF KEY FINDINGS 

 

5.2.1 Existing pressures on critical water and sanitation infrastructure: 

  
The evidence from secondary data, interviews and through observation suggest that critical water 

and sanitation infrastructure is already identified as inadequate by the municipality. There are 
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significant population demand pressures which the current critical water and sanitation 

infrastructure is unable to cope with. The impacts of rapid urban growth on critical water and 

sanitation infrastructure coupled with institutional limitations, specifically constrained by limited 

financial and human resources, present serious problems for sustainable development, 

independent of the impacts of climate variability on the infrastructure.  

 

5.2.2 The implication of climate change impacts on existing water and sanitation 

infrastructure: 

 
The current climatic impacts on the critical water and sanitation infrastructure exacerbate the 

problems associated with inadequate water and sanitation infrastructure determined by internal 

pressures. Under likely climate change scenarios, this infrastructure is foreseen to be susceptible 

to the shocks and stresses of future climate impacts, of possibly greater intensity than what is 

currently experienced. Furthermore, the potential for poor clearing practices is increased during dry 

periods. Particular attention should be paid to maintain the full drainage capacity of the systems to 

mitigate the negative impacts of the less frequent but intense rainfall events projected for the 

region. The Greater Gansbaai area has not been planned to withstand more frequent flood events. 

This increases the susceptibility of stormwater infrastructure to negative climate change impacts, 

similar to climate variability impacts on current water and sanitation infrastructure. The occurrence 

of potential flooding should also be considered during the planning phases of water and sanitation 

infrastructure.  

 

Adequate sanitation and stormwater drains need to be built so as to prevent possible water 

pollution. In areas where the water table is already very high and ponding occurs, the impacts of 

weather and climate need to be included to reduce the potential for water contamination, especially 

considering the Greater Gansbaai areas water supply is predominantly groundwater. Coupled with 

the negative impacts of climate variability on stormwater drainage, is the increased effluent 

volumes reaching the Waste Water Treatment works. Although the municipality policies and 

requirements are adequate to reduce disaster risk in this context, without the financial and human 

resources, there is little or no implementation of these risk reduction measures.   

 
Including climate driven risk information into strategic planning  
 
At a strategic planning level, if municipalities rely purely on the current impact assessments, 

without specifically addressing disaster risks, uninformed development will continue which will 

place infrastructure at increased risk of failure and does not lend itself to truly sustainable 

development. An example of how uninformed development could be detrimental to sustainable 

development concerns the future water demand requirements for the study area. Although the SDF 
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determines strategic planning over a five year period, it appears that it does not take the future 

water demand strategy into account. This is important to note as the SDF forms an integral part of 

the municipalities IDP, as per the Municipal Systems Act (32of 2000), which provides the basis for 

the municipality’s strategic focus and its budgetary planning process. The overriding concern is 

that the SDF does adequately take into considerations the water demand pressures. This may 

impact the municipality’s ability to develop sustainably and has direct consequences on the 

provision of adequate water infrastructure.  

 

The Strategic Infrastructure Plan provides a schematic representation of how incorrect 

management of infrastructure can lead to a reduced lifespan. The implication of external pressures 

in the form of climate impacts on the infrastructure, which could decrease the lifespan of the 

infrastructure, needs to be addressed. A schematic representation of the effects of neglecting 

climate risk into infrastructure, particularly that, which is susceptible to climate impacts, is presents 

below:  

 
The tender process has been identified as potentially detrimental to sustainable development that 

takes climate information into account. This is as a result of competitive bidding which presents 

attractive financial alternatives to more costly climatically robust water and sanitation infrastructure. 

If the correct policies and requirements are not adhered, with the inclusion of climate risk 

information, then the risk of negative impacts associated with current climate variability and 

projected climate change is likely to increase. The challenges to provide the climatically robust 

infrastructure is exacerbated by the lack of resources, firstly to implement the robust infrastructure, 

and secondly to maintain it. 

Premature failure 
attributed to 
climate impacts  
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5.3 IDENTIFICATION OF KEY OPPORTUNITIES TO REDUCE CLIMATE DRIVEN DISASTER RISK RELATED TO CRITICAL 

WATER AND SANITATION INFRASTRUCTURE 

 

                                            
 9 Indicative compliance scale to Hyogo Framework: 1=absent, 2=inadequate, 3=adequate, 4=moderately adequate but with shortcomings, 5=strong compliance  

A: Ensure that Disaster Risk Reduction is a national and a local priority with a strong institutional basis for implementation through the identification of 
vulnerabilities within national/provincial/local municipalities impacting inadequate water and sanitation infrastructure delivery. 

Indicator  Summary of supportive evidence informing findings Indicative compliance 
scale based on key 
findings and analysis9  

Opportunities to increase resilience  

A1: Capacity of the 
institutional 
mechanisms that 
are responsible 
for/involved in 
DRR associated 
with delivering 
climatically robust 
water and 
sanitation 
infrastructure. 

Operational managers are restricted by two significant 
factors: financial and human resource. These limitations 
restrict institutional capacity to deliver climatically robust 
and resilient water and sanitation infrastructure.  
 
Contractors are driven by competition and municipality 
has limited financial resources. This could result in 
infrastructure not meeting required design parameters to 
be climatically robust. 

3 

Increase financial resource allocations to upgrade or 
develop infrastructure that include risk reduction 
measures. 
 
 
With increased human resources and financial capacity, 
design parameters and infrastructure could be checked 
to ensure compliance 
 

A2: Effectiveness the 
DRR driven 
policies/planning 
related to 
implementing 
climatically robust 
water and 
sanitation 
infrastructure 

National Disaster Management Act (57 of 2002) 
National Disaster Management Framework 
NEMA 
Urban land use policy recognizes need for timeous 
provision of bulk infrastructure capacity. 
IDP and SDF support sustainable development. 
 
 
 
 
Lack of integration of disaster risk reduction policy into 
SDF and IDP as described in Section 

4 

Sound policy capacity in disaster risk reduction, 
sustainable development and environmental 
management.  
 
 
Incorporate climate variability and climate change 
impacts to build resilience into Strategic Infrastructure 
Plan Asset life span management concept to recognize 
when infrastructure fails because of external pressures. 
 
Integration of disaster risk reduction into SDF and IDP to 
make water and sanitation infrastructure more resilient. 
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A3: Capacity of 
human resources 
affecting the 
inadequate 
delivery of 
climatically robust 
water and 
sanitation 
infrastructure. 

Limited human resources results in reduced capacity to 
circumvent current and future climate impacts. Municipal 
managers are overstretched and operated in crisis 
management mode. This limits their ability to apply 
preparedness and prevention strategies to provide 
climatically robust water and sanitation infrastructure and 
hence decreases resilience.  

2 

Increasing human resources will enable decision 
makers to focus on planning and implementation of 
climatically robust water and sanitation infrastructure, 
provided that financial resources are also available.  

A4: Level of political 
commitment to 
the provision of 
climatically robust 
water and 
sanitation 
infrastructure. 

With increased financial and human resources, political 
commitment has the potential to improve. Increased 
awareness of climate impacts is required to support the 
efforts to increase resilience to climate impacts.  3 

Potential to build political commitment to deliver 
climatically robust infrastructure.  
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B: Identification and assessment of disaster risks associated with water and sanitation infrastructure provision in light of the current climate variability 
and projected climate change scenario. 

Indicator  Summary of supportive evidence informing findings Indicative compliance 
scale based on key 
findings and analysis  

Opportunities to increase resilience  

B1: Evidence of risk maps 
and risk information 
that is made 
accessible to decision 
makers, general public 
and communities. 

Limited risk information available. Identified risks 
are generally limited to specialist reports with 
emphasis placed on natural resources and 
environmental management and associated risks. 
Eg: groundwater assessments, WWTW EIA, Future 
Water Demand Report.  

2 

Risk maps and risk information resources can be 
developed to inform decision makers to increase level of 
resilience.  

B2: Evidence of key early 
warning systems put in 
place to reduce 
infrastructural 
vulnerability 
associated with 
climate variability and 
the climate change 
projection. 

Experience of operational managers has resulted in 
the distrust of early warnings because conditions 
too often do not materialize.  
 
 

2 

Improved early warnings issued by trusted source could 
increase water resilience of water and sanitation 
infrastructure to climate impacts.   
 
Build capacity and create awareness of the uses of early 
warning systems and their potential to reduce disaster 
impacts. 
 
Decision makers need to be informed of the uses of 
early warning systems and how they can be applied. 
 

B3: Availability of disaster 
risk assessments 
associated with water 
and sanitation 
infrastructure 
provision, in light of the 
current climate 
variability and 
projected climate 
change scenario. 

Little evidence of risk assessments with particular 
emphasis on disaster risk reduction. Specialist 
reports  

1 

Risk assessments required from which all disaster risk 
management strategies can be determined 
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C: Use of knowledge, innovation and education to build a culture of safety and resilience in terms of water and sanitation infrastructure in light of 
impacts of climate variability and projected climate change scenario. 
 
Indicator  Summary of supportive evidence informing 

findings 
Indicative compliance 
scale based on key 
findings and analysis 

Opportunities to increase resilience  

C1: Effective communication 
channels regarding climate 
variability and climate 
change to aid disaster risk 
reduction efforts to be 
climatically robust. 

Disconnect in communication channels 
between ground level operations and planners. 

2 

Improvement of communication channels required 
between decision makers could reduce disaster risk and 
increase resilience of water and sanitation infrastructure 
in relation to climate impacts. 

D: Reducing the underlying risk factors associated with the vulnerability of water and sanitation infrastructure in relation to the climate change 
projections and climate variability. 

 
Indicator  Summary of supportive evidence informing 

findings 
Indicative compliance 
scale based on key 
findings and analysis  

Opportunities to increase resilience  

D1: Evidence of the integration 
of disaster risk reduction 
practices and principles 
with land use planning and 
ecosystem management. 

 Without risk information, it is difficult to integrate 
risk reduction measures. Specialist 
assessments do not cover disaster risk 
reduction adequately.  2 

Little evidence of explicit integration of risk reduction 
practices and principles with land use planning and 
ecosystem which inhibits integration of disaster risk 
reduction policy and principles. Risk assessments and 
risk information will assist enable risk reduction 
measures to be integrated. 
 

D2: Evidence of the integration 
of disaster risk     reduction 
with climate variability and 
climate change adaptation. 

Limited explicit evidence of the integration of 
disaster risk reduction together with climate 
change adaptation strategies in providing 
robust water and sanitation infrastructure.  

2 

 Increased awareness of disaster risks and the impacts 
of climate variability and climate change will enable the 
integration of these fields into planning and 
management of water and sanitation infrastructure.   

D3: Effectiveness of protective 
measures for water and 
sanitation infrastructure in 
relation to climate impacts  

 Evidence of inadequate design parameters and 
inadequate critical water and sanitation 
infrastructure susceptible to climate risks. 2 

Including climate risk information will enable planning 
and management of critical water and sanitation 
infrastructure to be climatically robust. 
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E: Strengthening disaster preparedness for effective response 

Indicator  Summary of supportive evidence informing 
findings 

Indicative compliance 
scale based on key 
findings and analysis  

Opportunities to increase resilience  

E1: Effectiveness of disaster 
management policy, 
technical and institutional 
mechanisms with regard to 
climate impacts on critical 
water and sanitation 
infrastructure. 

Disaster Management is a currently an official 
function of the Protection Services and focuses 
mainly on fire protection.   
 
If early warnings relating to weather and climate 
impacts were trusted, forward planning and 
effective disaster management practices at an 
operational level could reduce disaster impacts. 

2 

Potential for further implementation of disaster 
management policy into all technical and institutional 
mechanisms that are involved in critical water and 
sanitation management. 
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6 DISCUSSION AND CONCLUSIONS 
 

A critique of the Hyogo Framework for Action: 

 

The application of the Hyogo Framework as an identification tool to this study has facilitated the 

findings and analysis of this research. This study identifies one main shortcoming of the Hyogo 

Framework for Action; the focus of the Priorities for Action are much more suitable for application 

at a macro-scale as the areas are too broad to address the intricacies of a single case study. Its 

application at a micro-scale to reduce disaster risk has not proved to be effective and thus 

significant adaptations to the framework have been applied. However, the Hyogo Framework for 

Action adequately addressed the five key areas which would need to be determined to develop a 

full understanding of the potential to reduce disaster risk in the context of this study. The 

identification of opportunities to reduce disaster risk, specific to the context of this study, was also 

established through the adaptation of the Hyogo Framework for Action.  

 

Conclusions and the way forward:  

 

The evidence suggests that coping with internal pressures are the primary focus of municipal 

managers in the Overstrand municipality and Gansbaai administrative area. Urban development is 

occurring faster than what the municipal authorities can cope with, primarily because of limited 

financial and human resource capacities. This inhibits the provision of adequate and sustainable 

critical water and sanitation infrastructure which reduces the institutional capacity to include risk 

reduction practices associated with climate variability and climate change projections into 

management practices. The policies and frameworks that support disaster risk reduction, 

environmental management and sustainable development initiatives are in place, however 

awareness and capacity building could assist in developing the resilience of critical water and 

sanitation infrastructure. There are three core areas that will enable improved disaster risk 

reduction practices in the context of this study. These include: 

 

• Generating and improving risk information while making it accessible to strategic planning 

and operational management 

• Increasing financial resources to enable the application of the risk information into the 

implementation of climatically robust infrastructure  
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• Increasing the human resources required to implement disaster risk reduction measures   

  

If the limitations are addressed, the scope to include climate risks into strategic planning and 

management practices, to develop and manage robust climate infrastructure required to withstand 

current and future climate impacts, will increase significantly. 
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Glossary 
�

Capacity: A combination of all the strengths and resources available within a community, society 

or organization that can reduce the level of risk, or the effects of a disaster.  

 

Climate variability:  Variations in the mean state and other statistics (such as standard 

deviations, the occurrence of extremes, etc.) of the climate on all temporal and spatial scales that 

of include individual weather events.  

 

Disaster: A serious disruption of the functioning of a community or a society causing 

widespreadhuman, material, economic or environmental losses which exceed the ability of the 

affected community or society to cope using its own resources.  

 

Disaster risk management: The systematic process of using administrative decisions, 

organization, operational skills and capacities to implement policies, strategies and coping 

capacities of the society and communities to lessen the impacts of natural hazards and related 

environmental and technological disasters. This comprises all forms of activities, including 

structural and non-structural measures to avoid (prevention) or to limit (mitigation and 

preparedness) adverse effects of hazards. 

 

Disaster risk reduction (disaster reduction): The conceptual framework of elements considered 

with the possibilities to minimize vulnerabilities and disaster risks throughout a society, to avoid 

(prevention) or to limit (mitigation and preparedness) the adverse impacts of hazards, within the 

broad context of sustainable development. 

 

External Pressures: The pressures that a natural or physical environment, or community are 

exposed to other than those pressures that have proximate causes, eg: climate hazards 

 

Exposure/exposed: Revealed or subjected to external pressures. 

 

 

Hazard: A potentially damaging physical event, phenomenon or human activity that may cause 

the loss of life or injury, property damage, social and economic disruption or environmental 

degradation. 
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Internal pressures: Pressures that arise from proximate causes, eg: population growth, urban 

immigration, financial pressures 

  

Mitigation: Structural and non-structural measures undertaken to limit the adverse impact of 

natural hazards, environmental degradation and technological hazards.  

 

Preparedness: Activities and measures taken in advance to ensure effective response to the 

impact of hazards, including the issuance of timely and effective early warnings and the temporary 

evacuation of people and property from threatened locations. 

 

Prevention: Activities to provide outright avoidance of the adverse impact of hazards and means 

to minimize related environmental, technological and biological disasters.  

 

Recovery: Decisions and actions taken after a disaster with a view to restoring or improving the 

pre-disaster living conditions of the stricken community, while encouraging and facilitating 

necessary adjustments to reduce disaster risk.  

 

Resilience / resilient: The capacity of a system, community or society potentially exposed to 

hazards to adapt, by resisting or changing in order to reach and maintain an acceptable level of 

functioning and structure. This is determined by the degree to which the social system is capable 

of organizing itself to increase its capacity for learning from past disasters for better future 

protection and to improve risk reduction measures. 

 

Risk: The probability of harmful consequences, or expected losses (deaths, injuries, property, 

livelihoods, economic activity disrupted or environment damaged) resulting from interactions 

between natural or human-induced hazards and vulnerable conditions. 

 

Risk assessment/analysis: A methodology to determine the nature and extent of risk by 

analysing potential hazards and evaluating existing conditions of vulnerability that could pose a 

potential threat or harm to people, property, livelihoods and the environment on which they 

depend. 
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Susceptibility: The degree to which a physical component/element is exposed to which has the 

potential to harm or negatively impact the component or system. (eg: infrastructure is susceptible 

to internal pressures, but a community is vulnerable to internal or external pressures). 

 

Sustainable development: Development that meets the needs of the present without 

compromising the ability of future generations to meet their own needs. It contains within it two key 

concepts: the concept of "needs", in particular the essential needs of the world's poor, to which 

overriding priority should be given; and the idea of limitations imposed by the state of technology 

and social organization on the environment's ability to meet present and the future needs. 

(Brundtland Commission, 1987). 

 

Vulnerability: The conditions determined by physical, social, economic, and environmental 

factors or processes, which increase the susceptibility of a community to the impact of hazards. 

 

Drawn from ISDR "Living with Risk: A global review of disaster reduction initiatives" (2004) 

Annex 1: Terminology: Basic terms of disaster risk reduction 
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Appendix A: A Summary of the Hyogo Framework for Action  
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Appendix B: A summary of key interview participants 
 
Position of authority/expertise  Reasons for valued input 
Operational manager of the Greater 
Gansbaai Administrative area 

The role of operational manger provides him with the 
hands-on, ‘’ on the ground’’ knowledge required for 
researching the vulnerabilities in the institutional 
systems faced by the Greater Gansbaai Administrative 
Municipality. Furthermore, he is involved in the daily 
operations and maintenance of the water and 
sanitation infrastructure among many other functions. 
His role as Municipal Operational Manager was 
determined as the key person who would form an 
integral part of the research process and qualitative 
data acquisition. The operational manager has been 
employed by the Gansbaai Administrative Municipality 
and has been a resident to the area for many years 
which affords him valuable local and professional 
knowledge that aptly supports the research. 
 

Professional civil engineer  The professional engineer is an experienced civil 
engineer with strong interests in water and sanitation 
issues. His personal interest in the current status of 
water and sanitation infrastructure for the Greater 
Gansbaai area informed important background 
knowledge of the water supply and reticulation 
infrastructure.  

Retired resident (Franskraal) – house 
selected for its vulnerability because 
of proximity to wetland/marsh area. 

Resident A has been living on a in a residential area 
situated next to an open area that showed evidence of 
particular vulnerability to impacts associated with a 
high water table. According to local knowledge, the 
area across the road from her premises regularly 
experiences ponding during the winter season and is 
one of the areas which displays greater vulnerability to 
the negative impacts of winter rainfall. An informative 
discussion with her, revealed many of the issues of 
concern regarding water and sanitation from a local 
residents point of view.  

Former Tax Payers Association 
committee member and Franskraal 
resident.  

The local knowledge of the residential concerns was of 
significant importance so as to gain an understanding 
of the local conditions and concerns that local 
municipality representatives could not address. 

 
Focus group summary table: 
 
Professional position  Professional 

capacity 
Area of responsibility  

Operational Manager  Technical  Gansbaai  
Operational Manager  Technical Hermanus 
Operational Manager  Technical Kleinmond 
Director of OSM – 
planning capacity 
 

Planning  Overstrand Municipality 
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Appendix C: Severe Weather Warning issued 28 August 2006  
(South African Weather Service) 
 

Expected weather 
 
National warning – Issued on Monday, 28 August 2006 at 16.00 
 
Very cold, wet and windy conditions will set in over the western high ground of Western and 

Northern Cape and will spread to Eastern Cape, Lesotho and southern KwaZulu Natal.  

 

Very cold conditions will also spread to southern Free State. Snowfalls are likely on the south-

western high ground of Northern Cape, over Western Cape and the high ground regions of 

Eastern Cape, Lesotho and the southern Drakensberg. Gale force south westerly winds are 

expected between Cape Point and Cape St Lucia. Very rough seas with waveheights in excess of 

6 to 7m will develop from the Orange River Mouth to KwaZulu Natal north coast. Dry and windy 

conditions will very dangerous conditions for the development and spread of veld fires over 

KwaZulu Natal and the highveld and lowveld regions of Mpumalanga. 
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Appendix D: Adapted Hyogo Frameworks for Action’s Key Priorities for Action 
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Ensuring that disaster risk reduction is a national and 
local priority with a strong emphasis, requires that 
responsibilities to reduce disaster risk be designated at 
national levels, through to local levels. 

No. 1 i(a and d) Capacity of the institutional mechanisms that are 
responsible for/involved in DRR associated with 
delivering climatically robust water and sanitation 
infrastructure. 

A1 

Risk reduction practices should be integrated into 
development policies and planning at all levels of 
government. 

No. 1 i(b) Effectiveness the DRR driven policies/planning 
related to implementing climatically robust water 
and sanitation infrastructure 

A2 

Assess the existing human resource capacities for 
disaster risk reduction at all levels. 

No.1 ii(e) Capacity of human resources affecting the 
inadequate delivery of climatically robust water and 
sanitation infrastructure. 

A3 

Allocation of resources for the development and 
implementation of disaster risk reduction policies, 
programmes, laws and regulations on disaster risk 
reduction in all relevant sectors and authorities at all 
levels of administrative and budgets on the basis of 
clearly prioritized actions. This should be demonstrated 
in the government’s strong political determination to 
promote and integrate disaster risk into development 
programming. 

No.1 i(f and g) Level of political commitment to the provision of 
climatically robust water and sanitation 
infrastructure. 

A4 

 Risk maps and risk information should be made 
accessible to decision makers, general public and 
communities at risk. Indicators of disaster risk and 
vulnerability should be made available to enable 
decision makers to assess the impacts of disasters on 
social, economic and environmental conditions. 

No.2 i(a and b) Evidence of risk maps and risk information that is 
made accessible to decision makers, general public 
and communities. 

B1 

Early warning systems are required to alert 
communities, decision makers and disaster managers 
to pending disasters. If used, effective management 
practices can reduce the impacts of the disasters. 

No.2 ii(d) Evidence of key early warning systems put in place 
to reduce infrastructural vulnerability associated 
with climate variability and the climate change 
projection. 

B2 

Research, analyze and report on long-term changes 
and emerging issues that might increase vulnerabilities 
and risks or the capacities of authorities and 
communities to respond to disasters. 

No.2 ii(o) Availability of disaster risk assessments associated 
with water and sanitation infrastructure provision, 
in light of the current climate variability and 
projected climate change scenario. 

B3 
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Information management and exchange is important 
for decision makers, disaster experts, managers and 
planners to apply to disaster risk reduction practices. 
Dialogue between the scientific community and 
practitioners should be encouraged to build capacity to 
reduce the disaster risks. 

No.3 i(a, b and 
c) 

Effective communication channels regarding 
climate variability and climate change to aid 
disaster risk reduction efforts to be climatically 
robust. 

C1 

 Identify sustainable use and management of 
ecosystems, through better land-use planning and 
development activities to reduce risk and 
vulnerabilities. This could include integrated 
environmental and natural resource management 
approaches that incorporate disaster risk reduction, 
including structural and non-structural measures. 

No.4 i(a and b) Evidence of the integration of disaster risk 
reduction practices and principles with land use 
planning and ecosystem management. 

D1 

Promote the integration of risk reduction associated 
with existing climate variability and future climate 
change into strategies for the reduction of disaster risk 
and adaptation to climate change, which would include 
the cleat identification of climate-related disaster risks, 
the design of specific risk reduction measures and an 
improved and routine use of climate risk information by 
planners, engineers and other decision makers. 

No.4 i(c)  Evidence of the the integration of disaster risk 
reduction with climate variability and climate 
change adaptation.  

D2 

Develop assessments and criteria to pose as 
guidelines to promote disaster risk reduction – into 
urban planning, major infrastructure projects and 
building codes for example.  

No.4 iii(n, o, p 
and q) 

Effectiveness of protective measures for water and 
sanitation infrastructure in relation to climate 
impacts 

D3 

 Policies, technical and institutional capacities at region, 
national and local levels of disaster management need 
to be strengthened. 

No. 5 i(a) Effectiveness of disaster management policy, 
technical and institutional mechanisms.  

E1 

 
 
 



 67 

Appendix E: SDF and IDP notes 
 
 
Notes on the Spatial Development Framework: 
 
The objective in the compilation of the Overstrand SDF, is to formulate spatially based guidelines 

and proposals whereby changes, needs and growth in the area can be managed to the benefit of 

the environment and its inhabitants. 

 

The SDF is guided by a realistic set of goals and objectives which will be contextualized in a 

broader understanding of the vision for the municipality and the region. The realistic perspective of 

the SDF in itself could potentially threaten the truly sustainable options as perceived limitations 

within the municipalities (eg: insufficient funding, requirement to meet economic growth targets, 

lack of professional expertise, lack of political will) may hinder sustainable development.  

 

Volume 1 (Development Perspective) provides the baseline data and delivers the status quo of the 

municipality from the development perspective. This document informs Volume 2 of the SDF, the 

Development Strategy, in which goals and objectives are defined and practical polices, strategies 

and proposals are developed. 

 

Notes on the Integrated Development Plan: 

 

The IDP aims to integrate the SDF, a disaster management plan, integrated financial plan, other 

integrated programmes, and key performance indicators and performance targets. The IDP is 

important in the research process and gives relevant Local Municipality plans and strategies, but it 

is Local Municipality specific, and does not contain detailed administrative municipality specific 

information, with the exception of the budget proposals. This renders the information important but 

not absolutely relevant to the research area. 

 

Supportive Evidence from the SDF and IDP documents: 

 

The SDF for the Overstrand Municipality highlights the core reasons for the lack of adequate bulk 

service provision which can be found in the development of the region. The SDF recommends that 

there should be considerable investment into maintenance and development of existing 

infrastructure and resources, while particular focus should be placed on the provision of basic 

services and infrastructure and the provision and distribution of water. Furthermore, particular 
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attention should be given to stormwater networks, and the upgrading of bulk infrastructure. These 

recommendations highlight the priorities that the Gansbaai administrative municipality is required 

to invest in to achieve sustainable development. It is clear that water and sanitation infrastructure, 

among other services, play a key role in the goal of sustainable development. Furthermore, 

emphasis is placed on promoting a safe and conserved environment. The local municipality and 

the administrative area are urgently seeking measures to rectify the situation so that growth does 

not exceed the adequate provision of these bulk services. 

 

The proceeding evidence identified in the SDF identifies key service provision and infrastructural 

problems in the various regions of the Greater Gansbaai area: 

 
Water Supply needs of the Greater Gansbaai area as identified by the SDF: 

 
• The long term adequacy of water supply resources should be reassessed, especially so 

that sensitive ground water resources can be protected.  

• All water supply service to be ‘ring-fenced’ to control viability of service. 

• Economic viability must take into account the long term nature of this commercial activity.  

• The distribution system should be improved and adjusted to provide for holiday peak 

demands. 

• Introduce water demand management policy to reduce wasteful water consumption 

practices. 

• Promote ‘Water Wise’ gardening and conservative approach to water use. Investigate the 

possibility of secondary reticulation of treated effluent for garden watering particularly 

where trenches are opened for sewer pipe laying. 

• Investigation needed to locate and quantify additional sources of water which will be 

needed for new developments.  

 
Sewerage infrastructural needs of the Greater Gansbaai area: 

• The urgent need for a new waster water treatment works (WWTW) is acknowledged, and 

the current WWTW is deemed too small and its location inappropriate as it is in potential 

residential infill development areas.  

• It is noted that the WWTW process design needs to take into account sustainable options 

to minimize power requirement, effect maximum recover and re-use of final products to 

minimize local costs and conserve local water resources.  

• All areas should be serviced with waterborne sewerage as soon as possible.  
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• All sewerage services should be ring-fenced to control viability of service. Economic 

viability must take into account the long term nature of this commercial activity. 

• The lack of water borne sewerage collection systems is severely hampering development 

and resulting in excessive wasted expenditure in emptying conservancy tanks which will 

become redundant when a sewerage scheme is constructed.  

 
Stormwater Disposal needs of the Greater Gansbaai area, as identified by the SDF: 
 

• Extended stormwater drainage planning to provide an integrated master plan for the whole 

of the Gansbaai development area. 

• Make provision for control and collection of waste matter at stormwater discharge points; 

particularly in tourist areas. 

 
It is interesting to note that the latter statement refers particularly to tourist areas. This practice 

should not be limited to tourist areas only, but rather to all stormwater facilities, as blockages to 

stormwater drains and discharge points could increase the likelihood of ponding or flooding.  

 
 
 
Appendix F: Photographic evidence supporting the identification of critical water 
and sanitation infrastructure exposed to climate impacts  
 
Figure 1a : Streets with stormwater drains on wetland side                     Figure 1b: Same location as Figure 1b -
Stormwater drainage next to wetlandof street. (28 August 2006).  
Evidence of high water table after 3 weeks without rain. 
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Figure 1c: Rainwater accumulation after 8mm of rain.                     Figure 1d: Rainwater accumulation after 8mm of rain 
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Figure 2a: Wetland area situated in Franskraal residential area.  

Figure 2b: Wetland area opposite residential development often inundated with water during winter season, 
despite stormwater drain located in front of inundated area.  

 
Figure 2c: Wetland area after 8mm of rain – small but noticeable area inundated after small rain event.  
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Figure 3a: Residential house vulnerable to potential flooding – located next to open stormwater drains and 
facing wetland area. 

     
Figure 3b: Drain from Figure 3a runs into wetland area. Sea lies ahead of trees in background of photo. 
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Figure 3c and 3d: Residential area exposed to impacts of high water table – required to build drains in front 

of property.  
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Figure 3e: Channels dug to drain gardens inundates with water because of high water table in winter 

months.  

Figure 4a: Incoming weather event (18h00 28/08/06) over Greater Gansbaai area taken from Hermanus. 

 
 
 
 
 


