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EXECUTIVE SUMMARY

Through case study investigation in Cala, Kayamandi and Wonderfonteinspruit this study
aims to develop methodology for analysis of social vulnerability and resilience to natural and
man-made hazards in relation to potable water supply.

Intensive efforts to mainstream Disaster Risk Reduction into development have been
underway, internationally, since 2005. These efforts arose from the Hyogo Framework of
Action (HFA) 2005-2015, which is a ten-year plan to substantially reduce losses following
disaster and to improve upon coping capacity before, during and following hazard or disaster.
It was adopted at the World Conference on Disaster Reduction in Kobe, Hyogo, Japan (18 to
22 January 2005) to which South Africa is a signatory.

The focus of this study is a meeting between Water Resource Management (WRM) and
Disaster Risk Reduction (DRR) at the local level. The first aim of the study was to propose a
straightforward methodology for understanding vulnerability and resilience to hazards that
negatively impact the supply of potable water at the community-level. The second aim was
to identify opportunities to mainstream DRR into aspects of water services, thereby
improving the sustainability of all water service provision and increasing the resilience of
communities to water-related hazards.

METHODOLOGY

During case study research and development of the methodology for Risk Assessment at a
community level, problems were identified regarding the lack of proactive risk reduction
approaches in relation to water infrastructure.

In relation to these problems the team developed a method for incorporating a risk
management approach for implementation of water infrastructure. This approach provides
the context and roadmap for Water Service Authorities (WSAs) to integrate a human element
that contributes to lessening risk in all aspects of water services delivery. This includes
conception, planning, financing, implementation, monitoring, evaluation, operations and
maintenance of operations. It identifies gaps within existing approaches and adds value by
applying a “risk” as opposed to a “service delivery” lens.

The result is a conceptual framework for action to integrate risk management into water
service delivery operations and maintenance, with an emphasis on the psycho-social-political
dimensions. The study explored:

o Methods and metrics for analysing social vulnerability in a data scarce
environment;

o The interaction between risk, service delivery, and community expectations;
e  The nexus between water resource management and DRR;
e  How people respond to water-related hazards; and

e  How water and water-related infrastructure is used.

Measurement of vulnerability and risk at a local scale is paradoxically an important tool for
improving understanding of the capacity of communities to overcome disasters. Working
towards improving this understanding, a community level risk index was developed through
the identification of indicators for Social Vulnerability (SV) and Coping Capacity (CC). Social
Vulnerability indicators illustrate variation in the preparedness and response capacities of
different communities and use various socio-economic variables, such as community level of
education and dependency ratio. The CC indicators encompass aspects of infrastructural
and institutional preparedness, for example Early Warning (EW) and Disaster Management.
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The concepts of SV and CC are contained in the mathematical expression for Risk used by
the UN/ISDR in the Hyogo Framework for Action (HFA) (UN/ISDR, 2005):

where,

R = H x (V/C)

R = the level of Risk impact from a particular Hazard event in a particular area

H = the probability for the Hazard event occurring

%
C

= Vulnerability of receiving environment and people

= Coping Capacity of receiving community

In the study, these Risk Assessment components are calculated in the following way:

Evaluate the probability of each selected Hazard event occurring in each study
domain (H);

Develop Key Outcomes (KO) based on the HFA Priorities for Action adapted to
community-level risk assessment;

Develop Statements of Intent as goals to achieve the KOs;

Select a comprehensive set of indicators to measure the achievement of these
goals;

Score each vulnerability and coping capacity indicator (V and C); and

Calculate the Risk Index using the equation R = H x (V/C) and prepare a Risk
Map.

Risk Assessment components included:

1.

6.
7.
In this

Hazard identification and hazard assessment, based on likelihood and impact of a
hazard occurring at a particular location.

Development of Key Outcomes (KO) that contribute to Disaster Risk Reduction
(through decreasing Vulnerability and/or increasing Coping Capacity of a particular
community). This is also based on the HFA Priorities for Action, but adapted to
community-level risk assessment with the SLF in mind. These are:

a. KO1: Assess Vulnerability to Hazards
b. KOZ2: Reduce Vulnerability through Infrastructure

c. KO3: Reduce Vulnerability and Increase Coping Capacity through Social
Elements

d. KO4: Improve Communication

Statements of Intent developed as important goals to realise the Key Outcomes.
These Statements of Intent can vary depending on the social, physical, political and
economic context of a community.

Selection of a comprehensive set of possible Indicators for measuring the
achievement of the individual goals within each Statement of Intent.

Scoring system for evaluating the data of each Vulnerability and Coping Capacity
Indicator.

Final calculation of a Risk Index, and further application through Risk Mapping.
Review and analysis of results as required.

study we focussed on the intersection between water resource infrastructure and

management and DRR. Vulnerability at the community level was examined in the context of
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hazards that have a negative impact on the quality of, or access to, water services. Water
related hazards could be natural (e.g. floods, droughts, storms) or induced by human
processes (e.g. pollution, climate change, dewatering of aquifers, mismanagement of water
resources and water-related infrastructure, leading to long term degradation of supply in
terms of both quality and quality, amongst other consequences).

FINDINGS

The Risk-Based Approach was applied to three case study areas, namely the rural town of
Cala and selected surrounding villages in the Eastern Cape, the township of Kayamandi in
the Western Cape and the mining town of Carletonville in the Wonderfonteinspruit catchment
in Gauteng. Data collection and desktop research was conducted for each case study. Case
study fieldwork was conducted in Cala and nearby Tsengiwe village, and Kayamandi.

Cala is a rural town and settlement situated approximately 100 km west of Umtata in the
Eastern Cape province of South Africa. It has a temperate inland climate. The Tsomo River
runs through the area just to the west of the town. Seasonal water scarcity and drought, a
lack of water services, food security issues and social problems are experienced in Cala.
Ineffective governance by local and regional leaders and limited service delivery in general
also contribute to the problems experienced by the community. One of the main key issues
identified by the local municipality is the dispersed settlement pattern of developed centres
surrounded by scattered, underdeveloped rural villages, which makes providing access to
basic infrastructure and services more costly, resulting in fragmented development. Many
people in the area live in poverty as a result of the high illiteracy (90%) and unemployment
(80%) rates. This has led to many social problems including crime (such as theft, murder
and rape), drug abuse, alcoholism, youth suicide, gender inequality and the rapid spread of
HIV/AIDS. The Cala area was selected as a case study because of the presence of the
Masiphile Project, which is a community and church supported, multi-disciplinary social
upliftment project. The project was founded by community member Nomfundo Lily-Rose
Milisa, a former nurse and trained clinical psychologist who is currently the Director of
Counselling Services at Fort Hare University and a church leader in Tsengiwe Village. The
project is currently run by a small group of women from Tsengiwe Village, overseen by
Nomfundo Lily-Rose Mlisa. The project focuses on the support and upliftment of people
infected and affected by HIV/AIDS (Mlisa, 2009).

During the study, the Cala community was found to have little initiative for income
generation, little drought preparation (focusing mainly on quick onset disasters), and minimal
municipal coordination and a lack of strong leadership. However the community also has
solid community-based organizations with multi-pronged and coordinated activities which
increase the coping capacity of the community.

Kayamandi is an informal settlement on the banks of the Plankenburg River on the outskirts
of Stellenbosch in the Western Cape Province. The population is approximately 22 000 with
a large percentage living below the poverty line. Water sampling along the Plankenburg
River, in the vicinity of Kayamandi, have shown greatly elevated levels of E. coli
Streptococcus, Staphylococcus and Enterobacter bacteria that cause serious disease and
illness in both humans and animals. The majority of the community of Kayamandi have
impaired immune systems, and there is a high prevalence of tuberculosis and HIV/AIDS.
Contact crimes such as murder, rape, assaults and robberies are prevalent.

During the study it was found that Kayamandi suffers from poor service delivery and service
maintenance coupled with a lack of respect for infrastructure. Women are vulnerable to
violence and rape and primary education enrolment is low. Kayamandi high school provides
a high standard of education and has relatively high pass rates but few students go into
tertiary education. There are many NGOs in Kayamandi with a diverse focus, however their
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activities are uncoordinated and the benefits not significant to the overall risk faced by
Kayamandi residents.

The Wonderfonteinspruit Catchment Area (WCA) forms the eastern catchment of the Mooi
River, and straddles both the Gauteng (upper catchment) and North West (lower catchment)
provinces over a distance of approximately 100 km. Approximately 400,000 people live
within the WCA, with the Wonderfonteinspruit passing many towns, formal townships and
informal settlements. A large percentage of these towns and settlements are related to
mining activities within the catchment. Rand Water supplies most of the towns with domestic
water. Carletonville lies within the WCA and is the largest gold-mining complex in South
Africa, employing approximately 75 000 workers. Carletonville was selected as the urban
centre of an LM which is representative of the challenges and hazards faced in the WCA.
Gold mining in the WCA affects water resources in two ways, namely water availability
(quantity hazard) and water pollution (quality hazard). The HIV infection rates in the
Wonderfonteinspruit area are among the highest in the world. There are also high rates of
tuberculosis and other sexually transmitted diseases. Poor water and sanitation service
delivery in the area compound the vulnerability.

The study revealed an extreme lack of data and monitoring information from the Department
of Water Affairs on the Wonderfonteinspruit, there is little to no data available regarding
exposed populations, and the data for formal areas tends to hide the risks faced by informal
areas. Poor communities such as Khutsong Township are vulnerable to mining-related
pollution and sinkholes.

The case study research informed the selection of a list of indicators and associated scoring
system, based on available data and relevant contextual information. Individual scores were
calculated, and averaged (with weighting) across the indicators. Scores were calculated per
main hazard and per case study for hazard risk, vulnerability and coping capacity. These
were subsequently input to the Risk Index Equation. The final scores could range in value
from 0.1 (very low risk) to 25+ (very high risk). The final results of the risk index scoring for
the case studies are presented in Table 1 below.

Table 1 Summary Results of Risk Assessment for priority hazard in each case study
Hazard Risk Index
Hazard Score | Vulnerability Coping H X (VIC)
Score Capacity Score

Drought (Cala) 4 3.9 0.8 19.5

Biological (Kayamandi) 5 3.6 0.7 24

Technological

(Carletonville) 5 3.6 0.4 44

The concepts of the methodology were also applied, using Expert Risk Assessment at Local
Municipality (LM) level in the Western Cape, to prepare a risk map, based on the results of
the Department of Water Affairs (DWA) study “Development of Reconciliation Strategies for
selected Towns in the Southern Planning Region” (July 2008-30 June 2011) currently
nearing completion (DWA, 2010a, b).

During the case study research and the development of the methodology for Risk
Assessment at community level, problems were identified regarding the lack of proactive risk
reduction approaches in relation to water infrastructure. Some of the issues identified
included:

e Lack of vision for long-term sustainability and relationship to Disaster Risk
Reduction;

e Public participation is a case of ticking boxes;
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e The funding system and cycle supports new infrastructure rather than the
maintenance and operation of existing infrastructure; and

e  General institutional failure and a lack responsibility as long as Key Performance
Areas (KPA) can be seen to be met.

An SV index, using the approach developed, can help local decision-makers and policy
implementers to improve DRR and resilience at the community level by considering the
social, as well as the built and natural environment.

The team has also developed an approach, expanded in Section 5, for incorporating a risk
management approach into implementation of water infrastructure. The approach provides
the context and roadmap for Water Service Authorities (WSAs) to integrate the human
element that contributes to increased risk into all aspects of water services delivery: from
conception, planning, financing and implementation, monitoring and evaluation to operations
and maintenance. It picks up on gaps in existing approaches and adds value by applying a
‘“risk” as opposed to “service delivery” lens.

It proposes a multidisciplinary and collaborative way to mitigate risks and maximize
opportunity in the water services sector, building on the HFA and the municipal processes for
planning, implementing and funding infrastructure projects. It draws on the principles and
practice of cooperative governance and community participation outlined in relevant
legislation and the best practice of constructive dialogue and adaptive management
established in the water sector.

The result is a conceptual framework for action for integrating risk management into water
service delivery operations and maintenance, with an emphasis on the psycho-social-political
dimensions.

CONCLUSIONS AND RECOMMENDATIONS
The conclusions and recommendations of the study are summarised as follows:

e During future studies, the risk assessment methodology should be disaggregated to
groups within sub areas of a community, e.g. gender and age specific groups/data within
formal and informal settlements within Kayamandi. These can be defined after initial
data survey and field work. Thereafter indicator definition and selection to best reflect the
complex realities on the ground (i.e. establish a conceptual model of this reality
indicating variations in and between sub groups/genders) to establish whether further
field work, data collection at village and or household level and scoring approach is
decided upon. Careful note of power and rank relationships, levels of competence and
adequacy of governance in institutional layers within communities and groups are
important when defining indicators that reflect the efficacy of these and can evaluate
increase in coping capacity from grass roots levels up. Furthermore, regular application
of monitoring and evaluation using the risk assessment methodology developed in this
study is required in order to help us realise our goals, and tells us, as unequivocally as is
possible, whether we have realised them.

e The application of the risk management approach to the implementation of water
infrastructure (as outlined in Section 5) should be piloted in order to develop rigorous
guidelines and facilitate mainstreaming of psycho-socio-political risk into water
infrastructure development, operations and maintenance.

e Prepare a Tool Box to support the guidelines and training of WSA/WSP project
managers in risk reduction approaches and participatory local government using
guidelines and Tool Box.
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e Mainstreaming DRR into water infrastructure development, operations and
maintenance in rural and informal areas within the context of climate change.

e Development of Guidelines for other target audiences, including community leaders,
councillors and politicians.

e Development of education material aimed at community level to educate and build
awareness on water demand management, water and health related matters as well
social vulnerability and what communities can do for themselves to improve coping
capacity in relation to hazards related to water and its infrastructure. Such material
needs also to be less generic and more relevant to the circumstances of the
communities.

The deliverables produced in this study included an article submitted for the July/August
2012 Water Wheel and a final report (this document), containing:

e Methodology for measuring risk at the community level;
e Application of method on selected case studies;
e Risk maps at the LM scale for the Western Cape;

e Conceptual Approach to Mainstreaming Risk Management into Water Services.
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1 INTRODUCTION

“Development may cause disaster risk; development may reduce disaster risk and disaster may
limit development.”

~ World Conference on Disaster Reduction (2004).

1.1 AIMS AND OBJECTIVES OF THE STUDY

The study aims to establish the dynamic interaction between risk perception/assessment,
expectations/aspirations for services delivery, and actual services delivery in three selected
case studies. It has two main aims:

1) to propose a straightforward methodology for understanding vulnerability and
resilience to hazards that negatively impact the supply of potable water at the
community-level;

2) to identify opportunities to mainstream DRR into aspects of water services, thereby
improving the sustainability of all water service provision and increasing the
resilience of communities to water-related hazards.

The data available for these case studies will be evaluated with respect to:

* Methods and metrics for analysing social vulnerability in a data scarce environment;

* The interaction between risk, service delivery, and community expectations;

* The nexus between water resource management and DRR;

* How people respond to water-related hazards;

 How water and water-related infrastructure is used;

+ Expectations, needs and behaviour of communities and how they are
supported/limited by water services, its operation and maintenance and risk
management in relation to existing or emerging hazards.

Study objectives include:

+ Development of a method and metrics for analysing social vulnerability and resilience

to selected natural and man-made hazards that negatively impact the assured

supply of potable water at community level;

» Application of the method on each three selected case studies (Cala, Kayamandi,
and Wonderfonteinspruit);

* Use of the method to map Risk at a District Municipality scale for the Western Cape
Province; and

» Development of an approach that aims to improve the implementation of water

infrastructure projects and increase the resilience of vulnerable populations to
failure in water services delivery.
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This study was part of a wider analysis of issues related to water and society with an
emphasis on a social perspective in water research. This report should be read in
conjunction with the WRC Project K5/1940//3 entitled Social Water Scarcity and Water Use
(ACWR, 2011).

1.2 CONCEPTS AND DEFINITION

The WRC research strategy for the impact area by Munnik and Wilson (2009) aims to
understand the social aspects of water related to social transformation in line with the
delivery of water services and sustainable development, addressing climate change, poverty,
participation, and HIV/AIDS as contextual realities. Ultimately sustainable development
cannot be achieved without Disaster Risk Reduction (DRR) being mainstreamed into
different sectors such as water and health, and incorporated in a way that takes into account
the risk posed by social and individual behaviours as well as natural and man-made hazards
to infrastructure and to people.

It is generally accepted among environmental geographers that there is no such thing as a
natural disaster (Smith, 2006). Disasters are defined by the impact on human beings and the
environment (built or natural) that they depend on. The impact of a disaster is largely
constrained by exposure to a specific hazard and people’s ability to overcome the impact of
that hazard. Thus, aside from the probability of a natural hazard occurring and the severity
or otherwise of this impact on the built (including water infrastructure) and natural
environment, the impact on people and communities depends on their vulnerability in relation
to the hazard and as well as their resilience (i.e. coping capacity) to deal with the impacts of
the hazard.

The UN/ISDR (2005) have defined vulnerability as the conditions determined by physical,
social, economic and environmental factors or processes, which increase the susceptibility of
a community to the negative impacts of natural events. In global environmental change
discourse, vulnerability not only incorporates susceptibility and coping capacity, but also
adaptive capacity (or resilience) and interaction with stresses; vulnerability is the differential
exposure of individuals and social groups to stresses experienced
or anticipated by different people (Nygatan, 2005). A summary of

“The definition of

shifts

various definitions of vulnerability, the associated conceptual
approaches and ways to measure vulnerability are summarized in
Appendix 1. For the purpose of our study we have used the term
Social Vulnerability (SV). According to Johnson (2006), “Social
vulnerability is a fluid concept, which denotes a population or sub-
population’s ability to mitigate risk. It is neither static nor uni-
directional. A population that is highly vulnerable to one risk may
be less vulnerable to another, depending upon its resources,
perception of risk, and agency.” See Section 2.2 for further details

vulnerability
across disciplines and
research areas. It is
used to describe
anything from risk that
is the probability of an
event occurring, to
serving as a proxy for
socio-economic status.

~ Johnson, 2006

on social vulnerability.

Differential vulnerability, the approach used by Blaikie and Nygatan stipulate that not all
individuals and groups exposed to a hazard are equally vulnerable. Vulnerability to a hazard
depends on the system traits, livelihood assets and coping capacity of those affected (Wu et
al., 2002 and Nygatan, 2005). This definition is based on the idea that vulnerability is a social
condition; it measures differential social resilience to hazards.

Capacities may be considered separately to vulnerability in that a group’s capacities may be
dependent on a particular group or social organization while vulnerabilities are based mainly
on individual and household features rather than socially determined characteristics. On a
community level, however, those mechanisms, or a lack of them, can also indicate the
general vulnerability of a community.
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These concepts are integrated into the mathematical expression of Risk used by the
UN/ISDR (2005):

R =H X (V/C)

where,
R = the level of Risk impact from a particular Hazard event in a particular area
H = the probability for the Hazard event occurring
V = Vulnerability of receiving environment and people
C = Coping Capacity of receiving community

Risk is a measure of the impact of a particular hazard or event occurring, whether the event
is natural or man-made. Hazard potential is limited or increased by geographic situation as
well as the social and institutional characteristics (social fabric) of a place that influence
mitigation strategies and societal resilience to a hazard (Cutter et al, 2003). This social fabric
comprises the inherent vulnerability of the environment as well as that of the society and the
economy, mitigated by the resilience of the affected community.

The Risk equation illustrates why, to lessen the impact of disasters, there is a need to reduce
vulnerability and increase community resilience with improvements in the social conditions
and living standards (Cutter, 2007). The challenge to do so effectively lies in understanding
what comprises vulnerability and how to build resilience.

e Disaster Risk Reduction and Disaster Management refer to how societies both
prepare for and absorb events perceived as hazards or threats, and how they can
best reconstruct afterward. Disaster Management encompasses all aspects of
planning for and responding to disasters, including both pre-and post-disaster
activities. It is an overarching process that encompasses the socio-cultural,
economic, political, and environmental policies and practices necessary for
development and DRR. Disaster Risk Reduction focuses on what activities can be
undertaken before a disaster strikes by better understanding the risks a community
faces and how to minimize the potential impact of those risks. It also aims to avoid
past problems by building back and improving upon systems/infrastructure following a
disaster.

e The measurement of vulnerability and risk at a local scale is an important tool for
identifying the capacities of communities to overcome disasters. Vulnerability analysis
recognizes and identifies vulnerability as well as the positive coping capabilities of an
individual/group to survive and recover from a hazard impact of a given severity. In
this study, vulnerability was defined in terms of location (for example, physical
geography, environmental attributes and degradation, socio-economic status
(generally captured by GDP), demographic factors, and the socio-cultural aspects of
the population, social networks, and political environment (Johnson, 2006).

e The relationship between coping capacity, social vulnerability and biophysical risk
was unpacked through adaptation of the DRR Priorities for Action as detailed in the
HFA for specific use in the water services sector at the community level.

In this study, water infrastructure broadly encompasses water resources, services, supply,
and institutional capacity with regards to water management and service provision. Water
resources are sources of water that are useful or potentially useful for agricultural, industrial,
household, recreational and environmental activities. According to the National Water Act,
1998, water resource includes a watercourse, surface water, estuary, or aquifer. Water
services refer to the provision of services ranging from potable water, waste water disposal,
and treatment of effluent.
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1.3 STRUCTURE OF THIS REPORT

This report presents the deliverables and outcomes relating to the objectives listed above. It
is recommended that the report is read together with supporting material in the appendices
as outlined in Table 1-1 below.

Table 1-1: Sections of the report, cross-referenced with the Appendices
. - Appendix - n
Sections Sub-sections Appendix Details
Number
1 Summary table of conceptual approaches, definitions and
assessment tools of Social Vulnerability
gﬁgggrrt]ir:g& 2 2 (A-C) Summary information about the Hyogo Framework of
Frameworks Action (UN/ISDR, 2005)
3 (A, B) Reconciliation of Requirements for and availability of water
Disaster Risk Reduction and Social Protection measures
. 4 (A-D) for water related Hazards at the International, National and
Section 3 Provincial level and in the Eastern Cape, Western Cape,
Risk Assessment and Gauteng.
Methodology o
5 Comprehensive list of Key Outcomes, Statements of Intent,
Indicators, and Data
Sectpns 4.2.1- Cala case study: overview, data collection and availability,
4.2.3: 6 (A-C) :
. and source details
(Identify and
describe Kayamandi case study: results, data collection: contacts
assessment 7 (A-C) S
e . made and summary of data availability
area; identify
Section 4 ﬁggaﬁ?seﬁs 8 (A-C) Wonderfonteinspruit case study: results, data collection:
Application of collect da”ta) contacts made and summary of data availability
Methodology to
Case Studies and 9 Data collection: telephone and email correspondence
Findings Sections 4.2.4- Criteria for Scoring Social Vulnerability and Coping
4.2.6 10 (A-C) | Capacity using the Statements of Intent in Key Outcomes
(Select and 1-3
score final
indicators; 11 (A-C) Sources of scoring: international and national targets, Blue
apply the Risk and Green Drop requirements
Equation)
Section 5
Conceptual
Approach to
Mainstreaming
Risk Management
into Water
Infrastructure
Section 6
Conclusions and
Recommendations
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2 BACKGROUND LITERATURE REVIEW
2.1 WATER SITUATION ASSESSMENT

The National Water Resource Strategy (NWRS) gives an overall indication of the country’s
resources. By 2025 the situation deteriorates unless interventions are successful. A brief
overview of the current water resource situation analysis is relevant, as is a summary
assessment of those factors that could negatively impact the secure supply of potable water
to all South Africans. It contextualises a more detailed summary literature review on social
vulnerability and approaches to quantifying it given in section 2.2 (presented in the Inception
report of this study and in Appendix 1). Lack of water of a suitable quality clearly impacts on
the quality of life at individual, household and community level.

2.1.1 Water Resource Situation Analysis

Van Rooyen and Versfeld (2009) describe the roles of water in the Department of Water
Affairs (DWA) National Water Resources Planning (NWRP) document (Report No: P RSA
000/00/7809) titled “Strategic Planning for Water Resources in South Africa: A Situation
Analysis”, as important in:

e Providing for domestic and social needs
Supporting the development that will bring about economic growth,
Maintaining the environment (with domestic and social objectives), and
Improving overall quality of life

South Africa’s water resources are scarce and limited in extent simply because it is a semi-
arid country with an average rainfall of about 860mm/year (National Water Resource
Strategy (NWRS), 2004). Water scarcity is also looming for a number of social, historical
and political reasons (Herold, 2009). The National Water Resource Strategy (NWRS, 2004)
stated that measures would be introduced to ensure the most beneficial social and economic
utilisation of water in the country. This would include the “re-allocation of some water from
low-benefit uses to higher benefit uses over time.”

The water balance (reconciliation between supply and demand) paints a grave picture with
many WMAs being in water deficit in 2000 already, and more projected to be in deficit by
2025. The water requirements for year 2000 are shown in Figure 2-1 below. The total
available yield per WMA is given in the tables for the year 2000 (see Appendix 3a) and
projected to 2025 (see Appendix 3b). The information is based on both surface water and
groundwater resources, and takes into account the Reserve (NWRS, 2004). Groundwater
could play a pivotal role for rural water supplies in the country, but the widespread
exploitation and use of the resource has historically been limited, hampered by the widely
held view that “few major groundwater aquifers exist that can be utilised on a large scale”, a
view also noted in the NWRS (2004). This view is now changing but local government and
community resistance remains a factor that diminishes their resilience and access to
sustainable water supply.

Both Herold (2009) and Turton (2009) have referred to the current ‘water crisis’ facing South
African water resources, remarking that action to overcome it is somewhat slow or non-
effective. Van Rooyen and Versfeld (2009) identify “immediate actions” that are necessary to
“stave off imminent shortages” of water and suggest that the “concerted implementation of
water conservation and demand management (WCDM) measures” are a priority action,
along with the need to ensure that long term water supply interventions are implemented to
meet the demands of the major metropolitan areas and other fast growing development
centres in South Africa. The challenge is to realise that this may be more demanding and
require more social discipline than society has been able to muster to date.
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Figure 2-1: Water requirements for year 2000 per Water Management Area (Van Rooyen and
Versfeld, 2009)

The looming deficit (mismatch between supply and demand) in the Vaal and Mgeni River
Systems are illustrated in Figure 2-2 and Figure 2-3 respectively. As C. E. Herold eloquently
states in the Des Midgley Memorial Lecture (2009), the looming deficit in the Vaal River
System and the long deficit in the Mgeni River System arises as much because of “failure to
achieve the demand savings,” which underpinned the original planning, as it does due to the
time taken to bring large schemes on line. The failure to achieve water conservation and
demand targets is particularly illustrated in Figure 2-2.

The water demand in the Vaal River System was based on achieving a 15% saving in raw
water demand, which has not yet been realised, but will have to be very soon because
current figures predict a shortfall by 2013 (Herold, 2009). A shortage of water in this region,
responsible for supporting half of the Gross National Product (GNP) of the country, will have
significant economic impact throughout the country from the national to household level. The
situation will be the test case for the view that “water is not the resource that drives
development, but the resource that provides for the needs of development.” (Van Rooyen
and Versfeld (2009)).
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The re-use of water is also identified as an “immediate and practical supply intervention”.
However re-use calculations suppose that wastewater treatment plants are reliably and ably
managed and maintained. A number of concurrent studies by DWA to establish
reconciliation and supply strategies for urban supply centres throughout the country, suggest
that most municipalities lack the skills and financial capacity to undertake the necessary
Operations and Maintenance of their towns’ water supply and sanitation infrastructure (Van
Zyl, 2009). This view is supported by Herold (2009), who states that in the past 15 years the
“municipal sector has lost six-sevenths of its engineers and technicians”. His view is that this
loss of technical and managerial capacity is also “starting to unravel the bigger institutions”
responsible for water services; a situation that is not likely to be remedied in the near future
given the shortage of technical, scientific and engineering skills.

A measure of our social vulnerability in this regard is illustrated by the results of the recently
developed Blue Drop (Drinking Water Quality) and Green Drop (Effluent Water Quality)
systems to check and certify the compliance of municipalities with water quality regulations.

The Blue Drop Certification is an incentive-based programme, which commenced in 2008 as
a mechanism for improving South African drinking water-quality management. The 2010
Blue Drop assessments were conducted in all municipalities in the country, overseen by a
specialised unit, which monitors municipal drinking water quality management performance
under the South African water sector regulator, DWA. The unit established a twinning
arrangement with the Drinking Water Inspectorate (DWI) that serves as regulator of tap water
quality in the United Kingdom (UK).

Water treatment works (WTWSs) are scored on the basis of:
e Water Safety Plan;
e Process Control and Maintenance Competency;
o Efficiency of Drinking Water Quality Monitoring Programme;
e Credibility of Drinking Water Sample Analysis;
e Regular Submission of Drinking Water Quality Results to DWA,;
e Drinking Water Compliance with the South African National Standard (SANS 241);
e Drinking Water Quality Failure Response Management;
e Responsible Publication of DWQ Management Performance; and
e Efficacy of basic DWQ Asset Management.

The drinking water quality (Blue Drop) status information for each province is summarised in
Table 2-1 below.

Table 2-1: Blue Drop summaries at Provincial level (DWA, 2009).

Province | % of WSAs assessed | Average Blue Drop Score | Average DWQ compliance
Eastern Cape 65.0% 54.3% 91.6%
Free State 65.0% 40.0% 95.5%
Gauteng 75.0% 74.4% 96.2%
KwaZulu Natal 93.0% 73.0% 82.0%
Limpopo 54.5% 40.8% <85.6%
Mpumalanga 38.1% 51.0% 84.6%
Northern Cape 70.3% 28.3% <92.9%
North West 61.5% 39.9% 71.5%
Western Cape 90.6% 60.3% 91.0%
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The Green Drop Certification process was introduced as an incentive-driven initiative to
address gaps and raise the performance levels of municipal wastewater services. The First
Order Assessment process is an action research methodology aimed at problem solving and
in line with the DWA enactment of the Enforcement protocol. It provides a scientific status of
municipal wastewater treatment. The First Order Assessment indicates a number of high-
risk wastewater treatment plants across the country.

A risk-based regulatory approach provides early warning signs of water treatment plants that
contain a certain measure of risk and then directs the type of intervention required to manage
and mitigate the identified risk. Assessments were done within political and provincial
borders, instead of water catchment boundaries, as it was acknowledged that cooperation
between DWA and provincial local government will be necessary to address the situation

properly.

The report scores for country on basis of:
e Adequacy of process control

o Efficiency of waste water quality monitoring and credibility of drinking water
sample analysis

e Waste water compliance with license conditions/general authorizations or special
limits

e Waste water quality failure response management

o Waste water treatment works capacity

o Regular submission of waste water quality results to DWA

“Hardly any portion of the country (except the least populated areas) is immune to health threats
arising from biological contamination of essential water resources. The poorest communities are
the most compromised. These communities also contain disproportionately high proportions of
citizens whose health is compromised by HIV and AIDS. Infants and children are highly vulnerable
to water borne disease, as witnessed by recent alarming press and TV reports. Outbreaks of
cholera are also a serious threat. Much of this problem is the direct result of the collapse of
existing sanitation systems and difficulties encountered in the siting of informal settlements and the
provision and maintenance of essential services. This is already a major crisis in rural
communities. In some areas short-sighted planning has resulted in new bucket eradication
schemes actually causing a sharp deterioration in service provision. For example, in some Free
State settlements replacement of bucket sanitation systems with ambitious sophisticated flush
sewer systems has left residents with no sanitation at all since the water supply is insufficient to
flush their toilets. In other instances the large increases in sewage inflow volume has led to the
overloading of inadequate sewage works and dangerous pollution of downstream river systems.
Larger metros are also showing strain, the main saving grace being the fact that these areas are
largely provided with good potable water supplies and hence the poor generally do not need to
drink the polluted river water.”

~ Herold, 2009

Initial results for the Western Cape indicate that a significant number of Waste Water
Treatment Works (Green Drop) do not comply and failed the assessment with a provincial
average score of only 47.7%. The Green Drop status report for the rest of the country is not
yet published.

Water is not the only ingredient for development. Other factors (skills, energy, institutional
capacity, leadership, capital inter alia) must be in place for development to occur. But, water
must be seen as the essential ingredient for development. Without it, development cannot
happen or will cease. As such scarcity of potable water is a scale independent indicator for
social vulnerability and the impact will cascade from national to household scale.
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2.1.2 Water Sector

There are various tools, strategies, management plans and project specific initiatives in place
to address shortfalls in water service provision by various responsible parties, for example
municipal Integrated Development Plans (IDP) and Water Services Development Plans
(WSDP), the National Water Act, the NWRS, the DWA Internal Strategic Perspectives (ISP),
the Water for Growth and Development (WfGD) initiative and “Working for Water”,
reconciliation studies and more recently an initiative to upgrade the Operations and
Maintenance protocols of all small scale supply schemes, including groundwater supply. The
water resource reconciliation strategies developed for the metropolitan areas, and those
currently underway for all other towns, villages or groups of villages in the country, will
contribute to the upgrading of municipal IDPs.

The Water Services Act 1997 is the legislative framework for the provision of water supply
and sanitation services consistent with water resources management. The Act sets out the
role of DWA in event of non-performance by provinces or local governments and establishes
water services institutions. The Act establishes that the district (or authorised local)
municipality is the Water Services Authority (WSA). The Municipal Structures Act, Section
84, also sets out that the responsibility for providing water services rests with district and
metropolitan municipalities. The Minister of Provincial and Local Government Affairs can
authorise a local municipality to perform these functions.

Water Services Authorities (WSA) duties include:
e Realise the right to basic water services;
e Prepare Water Services Development Plans (WSDPs);
e Regulate and monitor water service provision;
e Consumer education and communication; and

e Select Water Services Providers and perform duties of contract regulation,
monitoring, performance management and ensuring by-laws are met.

There are two water services provision mechanisms:

1. Internal Mechanism: provide water services (manage and account separately for
two functions); and

2. External Mechanism: Contract a water services provider (Regulate provider
according to contract).

Water Service Providers (WSPs) have the duty to provide water services in accordance with
the Constitution, Water Services Act, and by-laws of water services authority, and to publish
a consumer charter that is consistent with regulations, has been approved by the WSA, and
contains duties of WSP and consumer (conditions of supply of water services and payment).

There are several types of water services providers, including municipalities, municipal

entities, water boards, community-based organizations (CBOs), and private operators (see
Table 2-2.)
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Table 2-2: Types of Water Services Providers

Municipalities WSA can also be WSP within its own area or by contract with another WSA or
WSP.

Municipal Entities Municipal-owned and controlled public providers set up in terms of by-law or
Companies Act, 1973.

Water Boards Provision of water services to other water services institutions.

CBOs Non-profit organization with a specific community providing a municipal service

with the mandate of the receiving community where the organization acts in the
overall interest of the community.

Private Operators SMMEs to more established larger private enterprises.

Can be local or foreign owned and can include multi-national corporations.

Other types of WSAs | Water User Associations (WUA'’s), industries and mines are WSPs on behalf
of municipalities in some cases.

Water services is not the main business of the organization.

Provision of water services undertaken for purpose of assisting municipalities
who have limited alternatives.

Relationship between the WSP and WSA must be defined in terms of an
appropriate contract.

The Water Services Act encourages cooperative governance and capacity building. Along
with the requirements for the WSA, the act emphasizes working towards Integrated Water
Resource Management (IWRM). The South African DWA describes IWRM as “a philosophy
of co-coordinated management of an area’s water, land and other resources to maximize
economic and social welfare in an equitable manner without compromising the sustainability
of the resource and vital ecosystems”. Protection from natural hazards, climate change and
related disasters is, of course, an important element of social welfare and protection and the
DWA interfaces with the National Disaster Management Centre (NDMC). These elements of
Social Protection in relation to water are summarized in Appendix 4.

These institutions and mechanisms in place in South Africa are meant to be part of the
solution for dealing with water-related hazards. However, when dysfunctional, institutions
can exacerbate the impact of hazards, and when it can be shown to be a direct cause of
hazards, e.g. biological or industrial contamination of water, it is reasonable to rank them as
a new example of a man-made hazard. It is a moot point when a poorly functional institution
is reducing coping capacity and when it has become a threat to social well-being.

Herold (2009) reports that too many personnel in the DWA and in the Water Services Sector
“lack the necessary experience and are often too mobile to acquire the necessary skills”
while “experienced staff are stretched to the point of near ineffectiveness and cannot find the
time to train staff.“ There is growing consensus that the attrition of skills at national and
municipal level is certainly a factor that increases the risk of contamination and reduces the
assurance of supply. Other factors to be considered are decaying infrastructure and lack of
monitoring and information management systems to support early warning and timely
remediation measures as well as social and political behaviours.
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2.1.3 Water Infrastructure

The extent and state of water infrastructure in South Africa varies widely across the country.
Vast rural areas are still without access to a safe water supply or proper sanitation and there
is an urgent need for service delivery to address this backlog. The existing infrastructure in
municipalities is under strain and can often not cope with the increasing demand.

The DWA assessment of the need for water services infrastructure is summarised in Figure
2-4 below.

Overall Need on Services

Ideal

Unsatisfactory

Figure 2-4: DWA overall need on services

Ageing infrastructure affects both local authorities and the DWA with significant impacts on
people, the environment and the economy (Herold, 2009). This situation is compounded by a
funding system that supports grants and loans for the construction of new water supply and
sanitation infrastructure but ignores the need of most municipalities for financial support for
the maintenance and repair of existing infrastructure. Specific examples are given in the text
box at the end of this section. More generally, and relating to livelihoods and food security,
shortage of water and or poor condition of irrigation canals can impact optimal utilisation of
land, whether for domestic, commercial or subsistence livelihood purposes.

In addition to poor operations and maintenance of infrastructure, growing gaps are evident in
both flow and water quality-monitoring networks. The capacity to run associated information
systems is also declining, with the result that threatening trends are not being identified and
the DWA is unable to enforce regulations and allocations. It is likely that there are other as
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yet undetected problems due to inadequate monitoring and lack of capacity to interpret the
information and take appropriate remedial action. The impact of this social malfunction is felt

most

keenly at local level.

The DWA’s Strategic Framework on Water for Sustainable Growth and Development
discussion document (April 2008) cites numerous cases where major water resources
infrastructure is in serious need of maintenance and refurbishment. This includes “160 out of
294 dams owned and operated by the department (54%) require maintenance to meet current
safety standards” and 17 canal schemes that require major rehabilitation work.

The outlet canal from Grootdraai Dam, which feeds water to the highly strategic Sasol/Secunda
complex and to some Eskom power stations, is in a dangerous state and urgently in need of
refurbishment. The work has been held up by delays in the appointment of Professional
Service Providers.

Some of the feeder canals to the foot of the Tugela-Vaal water transfer scheme are also in a
state of disrepair, reportedly with trees growing through them, and have apparently been
partially abandoned.

The Alfred Nzo District Municipality claims that the current water resources for the town of
Matatiele are not sufficient, but it has seven unused boreholes that once refurbished would
deliver sufficient water to the town.

2.2

The

SoCIAL VULNERABILITY AND COPING CAPACITY

process of vulnerability assessment started with determining which conceptual

framework of vulnerability to use. It was necessary to establish the conceptual framework to
be used in the study and thereafter consider different methodologies, as there are many
approaches to measuring risk and vulnerability to hazards using indicators and indices. The
distinction between a conceptual approach and methodology is supported by Alwang et al.

(2001

) who showed that vulnerability indicators chosen for one context might not be

appropriate for assessing vulnerability in other circumstances.

There are three main conceptual frameworks of vulnerability in the literature, namely that:

See

Vulnerability is the potential exposure to a physical hazard;
Not all individuals and groups are equally vulnerable to a hazard; and

Vulnerability is a combination of biophysical processes, threat, and social
response.

Appendix 1 for a summary of conceptual approaches and definitions of Social

Vulnerability and the methodologies that utilise these conceptual approaches for index
development and vulnerability assessment.

“Social vulnerability is partially the product of social inequalities — those social factors that influence or
shape the susceptibility of various groups to harm and that also govern their ability to respond.
However it also includes place inequalities — those characteristics of communities and the built
environment, such as the level of urbanization, growth rates, and economic vitality, that contribute to
the social vulnerability of place.”

~Cultter et al., 2003
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This study expands on the third of these conceptual frameworks, focusing on the concept of
Social Vulnerability comprising the following five elements (Cannon, 2000):

1. Initial Well-Being: Nutritional status, physical and mental health, morale;

2. Self Protection: The degree of protection afforded by capability and willingness
to build a safe home and use a safe site and the capacity of an individual or
household to reinstate their earning or livelihood pattern after a hazard;

3. Social Protection: Provision by social and political structures above individual
level of protection against hazards (societal hazard preparedness such as
building codes, mitigation measures, shelters);

4. Livelihood and Resilience: Asset pattern and capitals, income and exchange
options, qualifications; and

5. Social Capital: Group or community support networks that may, depending on
degree cohesion, provide security or assistance after a hazard and the degree to
which people are able to express their needs, access preparedness.

These elements place a person or group in a spectrum of vulnerability from highly secure
(having coping capacity) to extremely vulnerable.

A person’s placement is based on a complex mix and integration of different factors such as
individual characteristics (gender, age, employment, etc.), social and economic factors
(income distribution, livelihood resources, facing discrimination in getting assistance) and
political processes (technical intervention such as warning systems and physical structures
for protection such as shelters), and the type of hazard they are potentially exposed to.

Determining the extent to which a person or group is to be considered vulnerable or secure
in relation to these elements requires that these components are cross-related to a series of
social factors and political characteristics, or indicators, having either a positive or negative
impact. This generates different levels of vulnerability.

The elements of social vulnerability, other than social protection, largely encompass the
skills, capacity and resources at the individual, household and community level. Social
protection on the other hand relates to mitigation measures, preparedness, and relief and
response mechanisms available to vulnerable communities, households and individuals from
local, national, and international structures as well as from relevant organizations,
community-based or otherwise.

The vulnerability of water users at the local level is the outcome of their own status, and also
of the decisions at the regional, national, provincial and local level concerning allocation and
investment by other actors in planning water supply and demand (Nygatan, 2005). Social
vulnerability persists or improves in the context of social protection which functions (or not) at
the national, provincial, district municipal, local municipal, and community levels.

The case studies focus on the elements of vulnerability that are relevant at the household
and community level and which constitute different aspects of social, economic, and natural
capital. See Appendix 4 for the tabular summary of Social Protection Elements either in place
and functioning, or not, at the National, Provincial, District Municipal (DM), Local Municipal
(LM), and community levels. The tables detail the mechanisms (policies, strategies,
protocols, and organizations) that aim to improve pre- and post-disaster coping capacity.

The inextricable link between coping capacity and vulnerability was addressed in this study
by differentiating between hazard related coping capacity (mechanisms specific to hazards
such as early warning systems and disaster risk management plans) and community coping
capacity viz. those mechanisms that reduce social vulnerability to hazards in particular such
as WTWs and accessible health care facilities. If access to a hospital is difficult or there are
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low literacy rates, vulnerability will generally be higher. Social vulnerability refers to those
aspects of the community that would make them less able to recover from a disaster at the
individual level (such as being a single parent or a pregnant teenager).

The perception of risk was also incorporated into this study, as vulnerability is rooted in the
behaviour of actors and the social networks that drive and bound them. Poverty and
vulnerability are closely related, but attitudes towards disaster are also a major determinant
of the actions and adaptations of actors who are constrained or empowered by their use of a
resource to reduce the risks they face (Nygatan, 2005). Human exposure to risk and coping
capacity therefore varies, as it is mitigated by people’s strengths, resilience and attitude.
Agency in the event of a hazard and people’s own preparedness precludes the victim
mentality and is important in determining vulnerability (Wu et al, 2002; Nygatan, 2005).

In order to determine the social vulnerability of people to hazards and how this impacts their
relationship with water infrastructure, one must understand the dynamic interplay between
the different factors that contribute to coping capacity and to social vulnerability and that
negatively or positively impact on the supply of safe water for drinking, domestic and
subsistence agriculture in poor communities.

2.3 THE HYoGO FRAMEWORK FOR ACTION AND THE SUSTAINABLE LIVELIHOODS
FRAMEWORK

The HFA combined with the Sustainable Livelihoods Framework (SLF) was used to explore
various risk reduction strategies that could reduce social vulnerability and increase coping
capacity and thereby likely improve livelihoods.

Implicit in the approach of this study was the identification of opportunities to mainstream
DRR into the water services, thereby increasing resilience of communities and infrastructure.
The study explored the water services and disaster management sectors and interaction
between these institutions and elements of social vulnerability at the local level within the
context of hazards potentially impacting vulnerability and livelihoods. The development of a
social vulnerability index will help local decision makers and policy implementers to improve
risk reduction and resilience at the community level by targeting the social as well as the built
environment.

While the HFA is acknowledged internationally and South Africa is a signatory, it is not
routinely used as a planning or guiding document of the municipal or provincial level in water
resource and water service management, strategic policy development or in the disaster
management sector in this country. In fact it is quite a challenge to make the HFA hazard
specific and sector relevant. Despite this, it provides a robust framework for mapping of
coping capacities and identifying critical vulnerabilities in the water, environmental and health
sectors.

The HFA has several priorities related to each of the five social assets, mapped in the

Sustainable Livelihoods Framework (SLF) (Benson and Twigg, 2007) (See Figure 2-5
below).
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Figure 2-5: Sustainable Livelihoods Framework (After Benson and Twigg, 2007 and
amended by Tapela, et al., 2009). This study concentrated on the processes pertaining to water

infrastructure development, use, operations and maintenance as highlighted in red.

As outlined by the SLF, the five social assets refer to the endowments, entitlements, and
capabilities that a person holds, including Human, Social, Physical, Natural, and Economic or

financial. A description of each of these assets is provided in Table2-3 below.
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Table 2-3: Description of the five social assets defined by the Sustainable Livelihoods
Framework (Twigg, 2001; Benson and Twigg, 2007).

Human Capital Consists of the skills, health and education of individuals that contribute to
the productivity of land, water and biological resources

Social Capital Consists of the networks, relationships and structure of social interaction.
Societies where family relationships are stable and communities function in
ways that increase the general well-being of men and women, would be
considered to have high Social Capital and are more resilient

Physical Capital Consists of infrastructure, equipment and improvements in genetic resources
(crops, livestock)

Natural Capital Consists of all the goods provided by the earth such as soil, water, plants,
forests, wildlife, fish, minerals, oil and gas. Natural Capital also includes the
many services provided by the natural environment such as forests providing
oxygen, wetlands filtering water, and dunes providing wind shelter and flood
protection. Also concerns the productivity of land and actions to sustain
productivity of land, water and biological resources. (Adapted from Ellis,

2000)
Economic/Financial | Consists of the built infrastructure (buildings, roads, roads, ports, railways,
Capital wastewater treatment works, etc.) as well as the Financial Capital (money)

available to the community.

All of these assets can define a person’s degree of vulnerability and coping capacity. They
are an indication of the individual’s ability to survive and thrive in general, as well as their
ability to cope in the case of a shock in the context of seasonality and environmental trends.
These shocks, seasonality, and trends and changes in hazards interact with vulnerability in
the context of the Sustainable Livelihoods Framework.

Individual, household and community vulnerability has an institutional context and there is an
interaction between institutional structures, policies, and processes and sustainable
livelihood strategies. Policies and processes of government, NGOs, international and
legislative bodies, political parties, and commercial enterprises such as decision-making,
social norms, gender, caste, class, and language all have an influence on social capital and
vulnerability.

Different livelihood strategies combine and use the accessible assets and will either support
or obstruct policies, institutions and processes. In some instances livelihood strategies can
increase resilience or increase vulnerability. This has often to do with the individual
perception of risk and choice and time frames for action.

The elements of social vulnerability are interwoven into the different elements of the HFA,
which focuses on national and local implementation with bilateral, multilateral, regional and
international cooperation in the field of Disaster Risk Reduction (DRR). This facilitates its
application in the water sector, both from the resource and the services perspective. Its
three strategic goals include the:

e Integration of Disaster Risk Reduction into sustainable development policies and
planning

e Development and strengthening of institutions, mechanisms and capacities to
build resilience to hazards

e Systematic incorporation of risk reduction approaches into the implementation of
emergency preparedness, response and recovery programmes

There are five HFA Priorities for Action. These are summarised in Table 2-4 and adapted to
the focus of the study on Disaster Risk Reduction (DRR) in the water services sector.
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The HFA indicators for disaster risk reduction are primarily written as national level
measures. In principle it is possible to develop similarly worded indicators for administrators
and communities, which is important in achieving risk reduction at the local level (Twigg,
2006). In this study the HFA was applied to local disaster risk reduction strategies at the
community level based on the recommendations by Twigg (2006) that national level
indicators must be tested and built up by aggregating local progress. Based on the HFA, the
study asked if:

e The water supply infrastructure most exposed to selected hazards are also the
most vulnerable

e The elements of social vulnerability at a community level significantly increase or
decrease the risks of not receiving an assured supply of potable water

Table 2-4: The relevance of the HFA Priorities for Action to this study.
HFA Priority Description Applicability

HFA 1: Ensure that DRRis a In South Africa water services The indicators developed for

national and a local priority with a have been decentralized. The coping capacity in this study do not

strong institutional basis for institutional mechanisms and incorporate networks for social

implementation. human resources and capacities of | protection. These are highlighted
the country in terms of DRR are contextually in tables and therefore
outlined in Appendix 4. incorporated into overall

measurements of vulnerability and
coping capacity.

HFA 2: Identification, assessment | This priority calls for the This is achieved through the
and monitoring of disaster risks development of early warning identification of hazards and
and enhancement of early warning | through risk assessments and associated risks in each of the
maps; the development of three case study areas and the
indicators on DRR and development of indicators related
vulnerability; collecting data and to the existence and
statistical information; and the communication of EW.
development of Early Warning
(EW) systems.
HFA 3, 4, 5: integration of DRR The focus of these priorities is to An approach to enhance the public
into local knowledge and raise awareness, education participation process during water
education in order to build a communities, reduce underlying infrastructure implementation
culture of safety and resilience risk factors and strengthen projects based on the evaluation of
disaster preparedness for effective | SV in relation to water
responses at all levels. infrastructure is proposed.

The study focused on the natural and man-made hazards that have the greatest impact on
the assurance of potable water supply at a local level. Coping capacity related to hazard risk
reduction (i.e. early warning systems, risk reduction plans, and community involvement) is
assessed in terms of implementation of the Hyogo Framework for Action 2005-2015 (HFA)
by these authorities responsible for Disaster Management and water supply.
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3 ADAPTING HFA FOR SOCIAL VULNERABILITY AND COPING
CAPACITY

The HFA approach was adapted for this study because it supports a robust and systematic
evaluation of social vulnerability and coping capacity in terms of the definitions of capital (see
Table 2-3) at all levels of government and community, and facilitates the evaluation of the
risk related to water infrastructure. The relationship between social vulnerability and
biophysical risk was assessed by adapting the HFA Priorities for Action for Disaster Risk
Reduction (DRR) to the water sector services sector. The SLF and HFA are examined
together in order to highlight the holistic and multi-sectoral approach of the HFA to dealing
with vulnerability.

The components of risk assessment (hazard, vulnerability and coping capacity), as
integrated into the mathematical expression for Risk Assessment used by the UN/ISDR
(2005) (see Section 1), can be applied to a selected case study. They are detailed in Figure
3-1 below and further described in the text that follows.

RISK ASSESSMENT COMPONENTS

Risk Assessment

h 4 . 4 v

Hazard X Vulnerability / Coping Capacity

.T

Desired Key
Qutcomes

Figure 3-1:

L 4

Hazard Identification

4

Statements of Intent

Indicators

¥

Scoring System
(Hazards)

Scoring System
(Vulnerability)

Scoring System
(Coping Capacity)

-t

Risk Index
Methodology /
Risk Mapping

Components of the Risk Assessment to be followed by analysis of results
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The components of the Risk Assessment are listed below:

1.  Hazard identification and hazard assessment, based on likelihood and impact of
a hazard occurring at a particular location.

2. Development of Key Outcomes that contribute to Disaster Risk Reduction
(through decreasing Vulnerability and/or increasing Coping Capacity of a
particular community), based on the HFA Priorities for Action, but adapted to
community-level risk assessment with the SLF in mind.

3. Statements of Intent developed as important goals to realise the Key Outcomes.
These Statements of Intent can vary depending on the social, physical, political
and economic context of a community.

4. Selection of a comprehensive set of possible Indicators for measuring the
achievement of the individual goals of each Statement of Intent.

5. Scoring system for evaluating the data of each Vulnerability and Coping Capacity
Indicator.

6. Final calculation of a Risk Index, and further application through Risk Mapping.
7. Review and analysis of results as required.

3.1 HAzARD IDENTIFICATION AND ASSESSMENT

Hazard identification is a process whereby all hazards that may occur at a particular location
are listed. Hazards can be either natural or man-made. In the context of Water Supply and
Infrastructure related hazards, the following list was considered for this study:

e Flood;
e Drought;

e Biological Hazards (particularly hazards related to poor sanitation and/or resulting
in water-borne diseases);

e Technological Hazards (particularly hazards resulting in poor water quality such
as acid mine drainage or industrial effluent, as well as physical hazards related to
poor infrastructure development and maintenance); and

e Institutional Hazards.

Hazard assessment was calculated using the following equation:

H=LxlI

Where:

L = the Likelihood/probability of a particular event which is related to the probability
and/or frequency of a hazard (for example, a 1 in 50 year flood event)

I = the Impact of that event on the area (for example, a rise in water level by 2m, flooding
an area of 20m wider than the average width of the river)

Note that hazard assessment is based on the likelihood of a particular hazard event
happening in a particular place, which often cannot be directly controlled (such as the rise of
water levels during a 1 in 100 year flood event). Vulnerability and Coping Capacity scores,
however, (which are discussed in more detail in Section 3.3) can usually be decreased or
increased respectively through mitigation measures or changing behaviours. The UN/ISDR
Risk Equation (UN/ISDR, 2005) should be calculated for each identified hazard event and
associated impact individually.
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3.2 KEY OUTCOMES AND STATEMENTS OF INTENT

The HFA Priorities for Action are summarised Key Outcomes (KO) specific to the water
services sector (see Table 3-2 on the following page).

Statements of Intent (Sol) are important goals or groups of activities that together are
necessary to achieve these Key Outcomes. In this study indicators to measure to what
extent the various Sol have been realised or not were built around the characteristics of
social Vulnerability (gender, age, human settlements, built environment) and Coping
Capacity (such as social, physical, and natural capital) but were related to the Key
Outcomes, which would contribute to Disaster Risk Reduction.

The Key Outcomes, Statements of Intent and Indicators thus reflect the shift in Disaster Risk
Reduction from a focus on Vulnerability to political, economic, infrastructural, and socio-
cultural resilience or Coping Capacity.

The Key Outcomes also deal with the Risk Cycle (Twigg, 2006), which addresses the need
for coping capacity at all stages of a disaster: impact, response, recovery, development,
prevention, and mitigation and preparedness (see Table 3-1 below).

Table 3-1: Link between the Risk Cycle and Key Outcomes

Aspect of Risk Cycle | Key Outcome Main Aspects

Hazard identification
and monitoring and
early warning.

Key Outcome 1: Identify
and monitor hazards

Pre-emergency phase in which measures
should be taken to avoid disaster for
settlements, infrastructure, and economies
through hazard monitoring and early warning.

Mitigation Key Outcome 2: Reduce The mitigation aspect of this cycle should limit
Vulnerability through adverse impacts of natural and related
infrastructure environmental and technological hazards.

Preparedness Key Outcome 4: Improve The activities and preparedness for response

Communication

in the event of an emergency. Disaster

and response

Key Outcome 2. response involves evacuation plans, early
warning, pre-stocking relief items all being
part of national disaster relief plan.

Emergency phase Key Outcome 4 Effective emergency response depends on

the extent to which everyone prepares and
cooperates in a coordinated and timely
manner, avoiding duplication of effort and
optimising available resources.

Recovery process

Key Outcome 2: (aims to
lessen the recovery
process in the long term)

Communities are assisted in restoring
essential services and putting in place long
term measures.

Development

Key Outcome 3: Reduce
Vulnerability and Increase
Coping Capacity through
Social Elements

Deals with social vulnerability and implies
agency on the part of people, government,
institutions, organizations, etc.

The four Key Outcomes and Statements of Intent are illustrated graphically in Figure 3-2-
Figure 3-5 and described below. Note that they and the indicators chosen to reflect them
may change for other studies as appropriate. See Appendix 5 for a comprehensive summary
of the Key Outcomes, Statements of Intent, and associated indicators in table format.
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3.3 INDICATORS AND SCORING SYSTEM

Vulnerability cannot entirely be measured, as it is an interpretation of a complex and
transient reality (Nygatan, 2005). Rather, the “measure” is taken using an agreed upon
methodology and the use of indicators. The aim is to identify population characteristics that
influence risk and vulnerability and how those factors further affect the distribution of losses
and risks in the context of a disaster.

Indicators are an important basis for discussion on the root causes of weaknesses in coping
capacity at the individual, household, and community level. Indicators can be used as a basis
for discussion to choose targets for risk reduction. They provide a tool to highlight the root
causes of risk and vulnerability, facilitated by frameworks such as the SLF and the HFA.

Indicators are used in the social sciences to measure data that reflects the status of a
particular reality and examine changes in the condition of people and communities’ over time
(Dwyer et al., 2004). Broader concepts and processes such as poverty or social vulnerability
can only be measured indirectly with factors that signify these broader concepts (i.e. income,
type of housing) and can also indicate a change over time (Dwyer et al., 2004).

In summary, indicators can be measurements, facts, opinions or perceptions that point to a
specific condition or situation and measure/reflect changes in that condition or situation over
time.

Indicators:
¢ Allow the assessment of changes over time about a given condition or situation;
e Facilitate close observation of results of initiatives or actions; and

e Are important tools to evaluate and follow up on Disaster Risk Reduction
processes.

Indicators of vulnerability preferably have a predictive element. They are a means of
modelling a population influenced and impacted by certain hazards, knowledge of which can
help direct aid and development policy and projects. Indicators assist in planning,
implementing, coordinating and evaluating policies, programmes and projects and can assist
in determining the most effective use of resources.

Indicators, to be useful in this way, must be:
e Measurable;
e Indicate progress in implementation;
e Benchmarks or baseline information exist; and
e Unambiguous interpretation.

Some broad indicators appear repeatedly in social vulnerability analyses, including poverty
(socio-economic status), gender, race and ethnicity, age and disability. It is possible to
choose different proxies for each indicator. Some of the main factors that influence social
vulnerability include:

e Lack of access to resources (including information, knowledge, technology)
e Limited access to political power and representation

e Social capital (networks)

e Beliefs and customs
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¢ Building stock, lifelines and type and density of infrastructure
e Number of disabled people
¢ Type and density of infrastructure and lifelines (Cutter, 2003, Blaikie et al., 1994)

Certain indicators may become redundant during a project, while others become more
relevant. In selecting indicators, it is important to ensure that they measure what is intended.
However, it is inevitable that there will be some features excluded (Dwyer, et al., 2004) or
that the measure must depend on expert opinion. There are many possible indicators that
can be used to represent social vulnerability and coping capacity and it is necessary to
prioritise those most relevant to the study domain.

Indicators were selected as a means of measuring the degree to which the individual Goals
or Statements of Intent relates to each Key Outcomes identified above have been met. Key
Outcome 4 was not used to select indicators but was considered a general outcome for the
study and informed the approach proposed for the implementation of water related
infrastructure (See Appendix 12). A comprehensive list of possible Indicators based on the
Key Outcomes and Statements of Intents is presented in Appendix 5.

Table 3-3: One Statement of Intent of Key Outcome 2 and suggested Indicators

Key Outcome 2: Reduce Vulnerability through Infrastructure

Statement of Intent Key Indicators

Improve dwelling standards Decrease in the number of homeless people and shack
dwellers and homeless people.

Building codes in place at national level and a protocol for
monitoring dwelling standards in place at LM level with
effective implementation at the community/settlement level.

The aim of this study was that a methodology for assessing vulnerability is developed which
is easily applicable to a variety of communities facing different hazards. Indicators in this
study are thus not ranked against one another but are contextualized with case study
information. Scoring indicators on the basis of their importance is highly subjective.
Furthermore, indicator scoring is likely to change depending on the particular hazard to which
a community is vulnerable.

For simplicity and because of limited data and resources, the indicators are used to monitor
progress towards achieving the Key Outcomes, thereby signifying the level of vulnerability of
a particular community to an identified hazard.

Most risk indices are comparative; a particular area is vulnerable in relation to another. As
this study was concerned with community level risk assessment, indicators were scored
using national and international targets and standards (i.e. targets for primary school
enrolment) or pre-determined requirements (i.e. blue and green drop requirements) and best
practices as detailed in the HFA and related documents.

Many of the important factors for which indicators are required are qualitative. Indicators

referring to the existence of a policy or strategy can be defined by ‘yes’ or ‘no’, however the
nature and effectiveness of the platform is not illustrated using this binary classification. A
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country with 95% compliance with a particular requirement would still fall under the ‘no’
categorisation. Therefore, a graduated 5-point scale (see Table 3-4 below) of ‘no -minor
progress’ to ‘full -substantial achievement’ was used. Quantitative factors such as the
‘number of children enrolled in primary school’ can also be scored using a 5-point scale of
‘no -0% enrolment’ to ‘full -100% enrolment’. In defining the score it was assumed that a 1
indicated that some coping capacity was implied. A zero was scored if the minimum required
to score a 1 was not in place. This does not impact the total score but does reflect in the
average. In event that all indicators scored zero a one would be nominally given.

Table 3-4: Scoring of Risk Components:

Hazard Scoring Vulnerability Scoring
1 Negligible 1 Negligible
Low probability
2 | Low and impact 2 | Low Low vulnerability
Medium

probability and

3 | Moderate impact 3 | Moderate Moderate vulnerability

High probability

4 and impact 4 High vulnerability

il

5 Certain 5 Very high vulnerability

Coping Capacity Scoring Risk Ranking (H x [VIC])

1 Negligible 0.1-1.5

Low coping
capacity 1.6-3 Low Low risk
Moderate
3 | Moderate coping capacity | 3.1-6 Moderate Moderate risk
High coping
capacity 6.1-15

Very low risk

2

4 | High High risk

Very high
5 coping capacity | 15.1-25+

B

Very high risk

The scoring methodology was adapted for the study area to ensure that scoring criteria is
reasonable and suited to the particular context of the case studies. Progress can be
measured against a benchmark based on an understanding of the initial situation and
analysis of available data.

The Risk Assessment Methodology used in this study highlights the split between social
vulnerability and coping capacity in terms of the calculation of the risk index. The scoring
criteria for each indicator for Key Outcome 1-3 is outlined in this section and displayed in
detail in Appendix 10. How the scoring methodology was applied is illustrated in Section 4.
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3.4 FINAL RISK INDEX AND RISK MAPPING

The final risk score was hazard specific and was calculated by taking the score for the
particular hazard and multiplying it by the average score of all vulnerability indicators divided
by the average score of all coping capacity indicators. The final score ranged in value from
<0.1 (very low risk) to 25 (very high risk) and outlying risk of up to 250, in cases where there
is no coping capacity whatsoever.

The risk maps were derived from data obtained the DWA Development of Reconciliation
Strategies for selected Towns in the Southern Planning Region. (DWA 2010 a,b).

This study was tasked to evaluate the:
e Water resource availability;
e The state of infrastructure (operations and maintenance);
e Human capital (vacancies and qualifications); and

Water Conservation and Demand Management Strategy and Programme in all the towns
outside metropolis areas in the Western and Easter Cape.

The information was summarized for each LM, based on expert opinion. The risk was

evaluated in the context of failure of assured supply and does not relate only to hydro-
meteorological drought.
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4 APPLICATION OF THE RISK-BASED APPROACH AND FINDINGS

4.1 OVERVIEW

The methodology outlined in Section 3 was applied to three case studies:

1. Cala, a rural town in the Eastern Cape
2. Kayamandi Township in the Western Cape
3. Carletonville, a mining town in the Wonderfonteinspruit Catchment in Gauteng

This section illustrates the application of the risk assessment methodology using summary
results and examples from these case studies. This section must be read in conjunction with
Appendices 6a, b, c¢; 7a, b, ¢ and 8a, b, ¢ for Cala, Kayamandi and Carletonville in the
Wonderfonteinspruit Catchment, respectively. This section also details the key findings from
the application of the methodology and recommendations derived from field work and the risk
assessment process.

4.2 STEPS FOR IMPLEMENTATION OF RISK ASSESSMENT

Table 4-1 lists the steps involved in the practical implementation of the risk assessment
methodology along with a brief description of each step. Further details and examples of
each step are then described in the sections that follow.

4.2.1 Identify and Describe Assessment Area

The study was concerned with those behaviours and factors that influence the ability of
socially vulnerable communities to make good risk management decisions in relation to
water resources and infrastructure. The purpose was to explore communities’ strengths and
weaknesses. These factors, the geographic location and the hazards faced by the
communities, the likely ease of obtaining readily available data and information as well as
logistic issues related to fieldwork and associated costs influenced the final case study
selection.

From the potential case studies (see Table 4-2), three were chosen, namely Tsengiwe
(Cala), Kayamandi, and Carletonville in the Wonderfonteinspruit Catchment Area (WCA).
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Table 4-1: Steps for Practical Implementation of Risk Assessment

Step No.| Step Description Section | Appendix
1 Identify and Select the appropriate area and assess the 4.2 Appendices
describe relevance in terms of risk assessment and possible 6-8

assessment area | interventions.

2 Identify and Identify the hazard events in the area and asses 4.3 Appendices
assess hazards the probability and impact. 6-8
3 Collect data Collect, collate and summarize data via interviews 44 Appendices
and statistical databases, based on comprehensive 6b,c—8b, c
list of indicators. and 9
4 Select final Use the available data and information gathered 4.5 Appendix 10
indicators during data collection, and consider the

appropriateness of indicators to a particular site, to
select the indicators to be used in the risk

assessment.

5 Score the Develop a scoring method for vulnerability and 4.6 Appendices
indicators and coping capacity indicators, essentially defining a 1 10 and 11
apply risk to 5 scale based on the HFA and relevant
equation international and national standards and targets.

Use the scoring method to apply to the data.
Average the scores for social vulnerability and
average the scores for coping capacity to achieve a
final score for each, taking into account any
weighting considered appropriate during
development of the scoring system for this case
study base on available data.

Incorporate the scores for hazards, coping capacity
and vulnerability into the Risk Equation for a final
Risk Index. Determine what level of risk is implied
by this risk index.

6 Analyse results Compare the data initially collected and any 4.7
experience in the field with the final risk index.
Comment on the validity of this index. Are there
any flaws in the data, which may have skewed the
final index, particularly in terms of the averaging
process?

7 Improve Recommendations to reduce Social Vulnerability 5
communications | and associated risks to sustainable implementation
and O&M of water-related infrastructure

Cala’s population is especially vulnerable due to the widespread nature of the HIV/AIDS
epidemic, drought and a lack of water services and the presence of social protection
mechanisms for issues related to drought. Kayamandi was selected because of poor water
and sanitation service delivery, flood potential and a highly vulnerable population due to
impaired immune systems exposed to a biological hazard of water contaminated by human
and domestic waste. The situation is further relevant to populations outside of Kayamandi as
the contamination of the river may have downstream impacts on the fruit industry, which
could lose significant markets if the biological contamination is transmitted to export fruits.
Carletonville was selected as a typical mining town with associated informal settlements and
economic township expansion in the Wonderfonteinspruit Catchment dominated by the risks
associated with acid mine drainage, which affects water quality and availability. The
considerations related to the Wonderfonteinspruit Catchment could also have wider impacts
socially and economically if mining of gold and the dumps were to halt or if water services to
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informal and (sub)-economic areas continue to be of poor quality. In terms of the legislation
environment of South Africa the regulations regarding the radionuclide and heavy metal AMD
hazard have not been enforced.

Table 4-2: Overview of potential case studies (selected three are highlighted in grey).
Case study Province Local Climatic region Reason/Vulnerability
Municipality (summarised) Hazard
Bushbuckridge | Mpumalanga | Bushbuckridge Northern Biological/Instituti Water and
Highveld onal sanitation services
Khayelitsha Western Cape City of Cape Mediterranean Flood Flood
Town vulnerability; water
quality
Khayamandi |Western Cape | Stellenbosch | Mediterranean | Biological/Flood Flood
vulnerability;
water quality
Ulundi KwaZulu- Natal Ulundi Sub-tropical Biological Water quality
Coastal/ (cholera)
Lowveld
Tsengiwe (Cala)| Eastern Cape Sakhisizwe Temperate Drought/Biologi | Water services;
Inland cal HIV; food
security; drought
Moshaweng LM | Northern Cape Moshaweng Semi-Arid — Arid Drought Drought; water
and sanitation
services
Wonderfontein- |Gauteng/North | Randfontein/ Highveld Technological Contamination
spruit West Westonaria/ Institutional (uranium and
Merafong City AMD); water
(Carletonville) services
Delmas Gauteng Delmas Highveld Biological/Instituti Contamination;
onal water services
Kei Mouth Eastern Cape Great Kei Temperate Drought Drought; water
Coastal supply

The three case studies and the data collected for each are presented in detail in Appendices
6 to 8. The reader is advised to read these appendices in parallel with the report as they
support and complement sections that follow. A brief overview of each of the selected case
studies follows in the text boxes below.
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Cala Case Study

Context:

Cala is a rural town and settlement situated approximately 100 km west of Umtata in the Eastern
Cape province of South Africa. It has a temperate inland climate. The Tsomo River runs through
the area just to the west of the town.

Hazards and Vulnerability:

Seasonal water scarcity and drought, a lack of water services, food security issues and social
problems are experienced in Cala. Ineffective governance by local and regional leaders and limited
service delivery in general also contribute to the problems experienced by the community.

One of the main key issues identified by the local municipality is the dispersed settlement pattern of
developed centres surrounded by scattered, underdeveloped rural villages, which makes providing
access to basic infrastructure and services more costly, resulting in fragmented development.

Many people in the area live in poverty as a result of the high illiteracy (90%) and unemployment
(80%) rates. There is no nearby industrial area, and a large percentage of men that did work in
mines in Gauteng have been retrenched since 1999. This has led to many social problems
including crime (such as theft, murder and rape), drug abuse, alcoholism, youth suicide, gender
inequality and the rapid spread of HIV/AIDS.

The population has a high percentage of youth and the most productive group (age 20 to 45) is
only 30% of the population. There is a high unemployment rate among those of economically
active age.

The Cala area was selected as a case study because of the presence of the Masiphile Project,
which is a community and church supported, multi-disciplinary social upliftment project. The project
was founded by community member Nomfundo Lily-Rose Mlisa, a former nurse and trained clinical
psychologist who is currently the Director of Counselling Services at Fort Hare University and a
church leader in Tsengiwe Village. The project is currently run by a small group of women from
Tsengiwe Village, overseen by Nomfundo Lily-Rose Milisa.

The project focuses on the support and upliftment of people infected and affected by HIV/AIDS
(Mlisa, 2009). See Appendix 6 for further information.

Page 34




Kayamandi case study

Context:

Kayamandi is an informal settlement on the banks of the Plankenburg River on the outskirts of
Stellenbosch in the Western Cape Province. The population is approximately 22 000. The maijority
of households have incomes of R3500/month or less, 92% having R1500/month or less (DAG,
2003).

Hazards and Vulnerability:

Water sampling along the Plankenburg River, in the vicinity of Kayamandi, have shown greatly
elevated levels of E. coli bacteria in the past 10 years, with samples downstream of Kayamandi
exceeding the drinking water standard of 2000 E. coli per 100 ml of water 90% of the time, and E.
coli levels reaching 16 million per 100 ml in some instances (Barnes et al., 2004). High levels of
Streptococcus, Staphylococcus and Enterobacter bacteria are also present, and these cause
serious disease and illness in both humans and animals.

The majority of the community of Kayamandi have impaired immune systems, and there is a high
prevalence of tuberculosis and HIV/AIDS (Barnes et al., 2004). A large percentage of the
community lives below the poverty line, and cannot afford basic health care. Shack dwellings do not
provide adequate protection against damp, which can lead to chronic diseases such as rheumatism
and arthritis, and respiratory illnesses such as pneumonia and bronchitis (Barnes et al., 2004). Due
to the informal nature of the housing, and the climate of the southwestern Cape, the area is also
prone to flooding during winter cold fronts and spring cut-off lows, compounding risks.

According to the Crime Analysis Centre in Stellenbosch (CIACS) (2004), crimes in the residential
area of Kayamandi are mainly contact crimes such as murder, rape, assaults and robberies
(including attempted robberies) against individuals. The majority of these crimes are liquor-related
and occur at weekends and at night in dense informal settlement areas (Business Intelligence
Menu, 2004).

Service provision with respect to clean water and sanitation is severely lacking in Kayamandi, with
street taps and communal bus toilets being used (Barnes et al., 2004). The communal toilets are
often far distances from the housing units, and hence some people use buckets and leave their
waste on the streets. See Appendix 7 for further information.
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Wonderfonteinspruit case study

Context:

The Wonderfonteinspruit Catchment Area (WCA) forms the eastern catchment of the Mooi
River, and straddles both the Gauteng (upper catchment) and North West (lower catchment)
provinces over a distance of approximately 100 km. Approximately 400,000 people live within the
WCA, with the Wonderfonteinspruit passing many towns, formal townships and informal
settlements. A large percentage of these towns and settlements are related to mining activities
within the catchment. Rand Water supplies most of the towns with domestic water.Carletonville
lies within the WCA and is the largest gold-mining complex in South Africa, employing
approximately 75000 workers. The Carletonville district includes the town of Carletonville,
Khutsong Township and 12 mine shafts as well as some smaller residential areas. Khutsong
Township has a range of housing types, including private and council houses, site and service
points and squatter settlements. The gold miners in Carletonville are predominantly workers from
rural areas in South Africa or neighbouring countries (Botswana, Mozambique and Lesotho).
Remittances from mineworkers are important to the economies of the labour source areas.
Carltonville was selected as the urban centre of an LM which is representative of the challenges
and hazards faced in the WCA.

Hazards and Vulnerability

Gold mining in the WCA affects water resources in two ways, namely water availability (quantity
hazard) and water pollution (quality hazard) (Coetzee et al., 2006). With respects to water
availability, gold mining reduces the water resources of the WCA via dewatering. Water quality in
the WCA is affected by both onsite and offsite sources, with numerous studies indicating the
Wonderfonteinspruit has an acid mine drainage (AMD), heavy metal and radionuclide
(approximately 50 tons of uranium per year released into the WCA) contamination problem
associated with gold mining in the area (Coetzee et al., 2006).

The HIV infection rates in the Wonderfonteinspruit area are among the highest in the world. There
are also high rates of tuberculosis and other sexually transmitted diseases. Poor water and
sanitation service delivery in the area compound the vulnerability. See Appendix 8 a for further
information.

Figure 4-2: Acid mine drainage in the Tweelopiespruit, which shares a source area with the
Wonderfonteinspruit. The headwaters area is dominated by mine dumps which
nollute hoth streams.
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422

Identify and Assess Hazards

Hazards for each case study were identified and assessed based on the probability of a
particular event and the impact of the event on the area. Scores were assigned, based on

hazard probability and impact, from 1 (very low) through to 5 (very high).

They were

estimated qualitatively based on visual interpretation, historic evidence, and expert opinion.
The identified hazards and associated scores for each case study are shown in Table 4-4.
Details on the hazards faced in each cases study area are found in Appendices 6 (Tsengiwe
near Cala in the Sakhisizwe LM), Appendix 7 (Kayamandi in the Stellenbosch LM, Cape
Winelands DM), and Appendix 8 (Carletonville in the Wonderfonteinspruit Catchment,

Gauteng).
Table 4-4: Hazard Scoring for Case Studies
Hazard Cala Kayamandi Wonderfonteinspruit
Score | Information Score Information Score Information
Incised river Township at Severe flooding
Flood 2 valleys, relatively 3 relatlvgly high 3 likely every 20'50
: : elevation above years along various
high elevation . .
the river river courses
Severe drought Severe drought Severe drought
Drought 4 likely every 10-20 4 likely every 10- 4 likely every 10-20
years 20 years years
Some cases due Highlv polluted
Biological 5 to ingestion of 5 nighly p N/A Unknown
. river system
river water
. . Agricultural
Technological 2 Minor agncqltural 5 runoff pollution 5 AMD constant and
runoff pollution severe hazard
present
Poor water Constant upheaval
Poor water . L .
o infrastructure mfras?ructure and civil unrest with
Institutional 5 lannina and 4 planning, 5 5 regards to what DM
pfanning ar yearly change in and province area
service delivery ey .
municipal staff falls in
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4.2.3 Collect Data

4.2.31

Data Sources

Information for each of the case study areas was collected via field interviews, telephone
interview, and statistical databases. The comprehensive list of indicators (Appendix 5) was
used as a guide when collecting data Table 4-5 summarises the various data sources used.
Further details of collated data, data sources and correspondence are shown in Appendix 6b
and 6c¢ (Cala/Tsengiwe), Appendix 7b and 7c¢ (Kayamandi), and Appendix 8b and 8c
(Carletonville/Wonderfonteinspruit Catchment) and Appendices 9 (Data Correspondence).

Table 4-5: Data Sources for the three case studies
Data Source Cala Kayamandi Wonderfonteinspruit
Used | Institution Used | Institution Used | Institution
(Y/N) (Y/N) (Y/N)
Statistics Y Statistics South Africa Y | Statistics South Y Statistics South Africa
South Africa web page: Africa web page: web page:
www.statssa.gov.za www.statssa.gov.za www.statssa.gov.za
Governmental Y Head of the Sakhisizwe| Y Disaster Y Merafong Municipality
Departments LM Water Services management (telephonic interview,
and department personnel community surveys
Municipalities Head of LM Integrated and census data)
Development
department
LM Disaster
management
personnel
Educational Y Cala High School Y Kayamandi High N N/A
Institutions Deputy Principal School teacher:
. . Yoliswa Makuleni
Tsengiwe Junior
Secondary School Educator at Ikaya
Principal Primary and
Coordinator of Soul
Buddiez Club
Non- Y Masiphile Project Y Volunteers from N The Federation for a
Governmental Cal Proiect Legacy Centre: Sustainable
Organisations aluso Frojec Khayalimpilo House Environment (FSE)
of Wellness
Childcare N N/A Y Masifunde Creche N N/A
Facilities
Local Y Members of the Y Church leaders N N/A
Community Tsengiwe community
Members on the issues they

face related to water
infrastructure and
drought as well as
their perceptions of
risk and disaster

Community radio
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4.2.3.2 Problems Associated with Data Collection

Difficulties encountered during data collection made the process of gathering information
very time consuming. Although certain data may exist, securing it was difficult when
permission was required. Other data (such as the number of wrongly evicted persons,
teenage pregnancies, orphans, and single parents) was not available through official
channels or had not been collected. Problems associated with data collection are
summarised below. A full summary of telephone and email correspondence undertaken for
all case studies is in Appendix 9.

4.2.4 Select Final Indicators

Where quantitative data was missing, the available qualitative data was assessed. The initial
comprehensive list of indicators was filtered down to a final, measurable set of indicators with
associated data sets. The final selection of indicators was based on review and reflection of
the case study information and the appropriateness of the indicators for each case study. It
was also based on the availability of data at the local municipality and community level.

The final indicators used for each of the four key outcomes are shown in Table 4-7 on the

following page although indicators for Key Outcome 4 were not scored but informed the
approach documented in Appendix 12.
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Table 4-7: Selected Key Outcomes, State

ments of Intent and Key Indicators

Key Outcome 1: Identify and Monitor Hazards
Statement of Intent

Key Indicators

Identify hazards linked to water and its infrastructure

Document or database of existing hazards at the LM level

Implement monitoring of hazards

Monitoring protocol in place

Develop early warning systems

Protocol for implementing Early Warning Systems at the LM level

Evaluation and monitoring of early warning and response
effectiveness and efficiency

Key Outcome 2: Reduce Vulnerability through Infrastructure

Statement of Intent

Key Indicators

Development of Disaster Risk Reduction Strategies

Disaster Risk Reduction Strategy in place in place at LM

Develop Disaster Management Plans

Disaster Management Plans in place at DM level and implementation
at LM level

Improve water conservation and demand management
(drought and water supply)

Demand management and conservation strategy in place

% of people with water systems in their homes

Increase quality of drinking water

Water treatment works meet Blue Drop minimum requirements

Improve dwelling standards

Building codes in place at national level and a protocol for monitoring
dwelling standards in place at the LM level

Decrease in the number of shack dwellers and homeless people

Improve Waste Water Treatment Works Operations and
Maintenance

Waste water treatment works meet Green Drop minimum
requirements

Improve Sanitation

Increase in % of people with at least a VIP level sanitation system
per household

Improve Health Systems

Health Strategy in place with a reference to water-borne diseases
and emergency situations exists at national level

Key Outcome 3: Reduce Vulnerability and Increase Cop
Statement of Intent

ing Capacity through Social Elements
Key Indicators

Improve standard and availability of education to people
of all ages

Empower women to empower themselves

Increase in literacy rates

Increase in primary education enrolment

Increase in secondary school enrolment

Increase in enrolment in higher education

Increase in female employment vs. males per sector group

Increase in women’s enrolment in education (primary, secondary,
and higher)

Improve socio-economic situation

Increase in the dependency ratio

Decrease in the % of people on/below the poverty line

Decrease in % of people on/below the extreme poverty line

Decrease in unemployment levels

Establish community support systems

Existence of an increase in the number of community run projects

Improve tenure rights

Policies on land ownership exist which make reference to gender
equality

Key Outcome 4: Improve Communication
Statement of Intent

Key Indicators

Raise awareness to hazards and its impact on water
infrastructure

Decrease in sickness, deaths, and property damage

Increase in education material on hazard mitigation

Communication strategies in place for early warning

Improve early warning

Decrease in response time to disasters

Identify partners in the community

Increase in number of projects with community members as partners

Number of community members on steering committees

Engage in public participation

Increase in community attendance of meetings

Improved understanding of information by public
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4.2.5 Score the Indicators

4251 Scoring Social Vulnerability and Coping Capacity

The scoring method was developed using the HFA and relevant international and national
standards and targets for particular indicators, including the Blue Drop (Drinking Water
Quality) Certification 2010 and the Green Drop Certification (Effluent Water Quality) 2009
(see Appendix 11a,b).

These targets reflected the desirable outcomes and therefore acted as a benchmark for
scores. The scoring method was also based on data and what is reasonable to achieve in a
particular context. Some of the indicator scores needed to be weighted appropriately where
there was a bias of data availability for worst or best case variables. The scoring method for
both social vulnerability and coping capacity were based on a score range of 1 (very low) to 5

(very high).

Table 4-8: Example of Scoring Method: Unemployment Rate

The unemployment rate for South Africa is 25.2 % (www.mg.co.za). The country aims to halve
unemployment by 2014, to approximately 12.5 — 13 %. The ultimate goal for unemployment is much lower,
thus 10 — 14 % is used as a score for medium-level vulnerability.

Key Outcome 3: Reduce Vulnerability and Increase Coping Capacity through Social Elements

Statement of Intent: Improve Socio-Economic Situation

Indicator: Unemployment rates

1 2 3 4 5
Very Low Low Medium High Very High
0-4% 5-9% 10-14% 15-19% 20+%

The unemployment rate in the Sakhisizwe LM is 24%. Cala urban area has an unemployment rate of 34%
and the village areas are estimated to have an unemployment rate as high as 80%, giving a final score for
this social vulnerability indicator of 5.

The scoring method was applied to the data for social vulnerability and coping capacity
indicators for one hazard in each case study area. The scores for social vulnerability
indicators and coping capacity indicators were then averaged to achieve a final score with
respect to the primary hazard decided upon in each case study. Social Vulnerability scores
related to Key Outcomes 2 and 3, while coping capacity relates to scores contained in Key
Outcomes 1, 2 and 3. (See Appendix 10). The extent to which the HFA Priorities for Action
(UN/ISDR, 2005) have been implemented at national, provincial and local level for the
dominant hazard largely determined the coping capacity score.
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A comparative analysis of scores for Social Vulnerability and Coping Capacity in the case
study areas is illustrated in Figure 4-3 below.

Case Study Scores

w
I

@ Vulnerability Score
m Coping Capacity Score

Score (1 -5)
N
a1

2 |
1.5 -
1
0.5
0 _
Cala / Tsengiwe Kayamandi Carletonville
Case Study

Figure 4-3: Case Study Scores for Vulnerability and Coping Capacity

Details of the scoring per indicator are shown in Table 4-9 and Table 4-10 below.
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4.2.6 Apply the Risk Equation

The final risk score is hazard specific and was calculated by taking the score for the
particular hazard and multiplying it by the average score of all vulnerability indicators divided
by the average score of all coping capacity indicators. The final score ranged in value from
0.1 (very low risk) to 25+ (very high risk) (see Table 3-4 on page 27). The threat of Drought,
Biological Hazard due to contaminated water and that of Acid Mine Drainage (ADM) was
assessed for the case studies of Cala, Kayamandi and Carletonville in the
Wonderfonteinspruit Catchment respectively. See Appendices 6a, 7a, 8a for further details
on hazard exposure and Table 4.4 above for summary comparative Hazard exposure
between the case study areas.

The results of the risk index scoring for the case studies are presented in Table 4-11 below.

Table 4-11: Summary Results of Risk Assessment for priority hazard in each case study

Hazard Risk Index
Hazard Score | Vulnerability Coping H X (VIC)
Score Capacity Score
Drought (Cala) 4 3.9 0.8 19.5
Biological (Kayamandi) 5 3.6 0.7 24
(Carletonviti) 5 36 04 4

4.2.7 Analyse Results

The results of the Risk Assessment for the prioritized hazard in each case study were
evaluated in light of contextual information, data, and academic opinion.

The Risk Assessment posed several challenges. These were:
e Data scarcity
e Data credibility and data contradictions
e Lack of gender/age specific data
e The challenge of averages

e Developing scoring criteria that accurately reflect the social vulnerability and coping
capacity at the community level

e Need for hazard specific indicators related to water supply and water to better reflect
complex picture of vulnerability and coping capacity

e Major differences in exposure, vulnerability and coping capacity within selected
communities are blurred; data that informs the indicator score mainly reflects formal
settlements and services (this is especially the case for Kayamandi and Carletonville)

In reviewing the Risk Assessment results and the overall methodology, key considerations
are highlighted to address the challenges touched on above.

4.2.71 Data scarcity and Weighting Indicators

Data pertaining to informal settlements in general and medical data in particular was scarce
at the community level. The approach developed was in part to overcome this difficulty,
which precluded using statistical analysis. Indicators were thus developed that encompass a

Page 48



wide range of Social Vulnerability characteristics and Coping Capacities. Without more
specific data, investigating the degree of influence of these indicators on Social Vulnerability
and/or Coping Capacity, and thus weighting indicators, was not within the scope of the study.
Indicators were selected as relevant or not relevant for the selected case study hazard and
scored on this basis. The study does not claim that a definitive set of indicators was used
and suggests that it is through a process of iterative selection — reviewing, reflecting and
revising — and scoring of indicators that a most appropriate set of indicators is realised.

Data scarcity was in part overcome through field work in Tsengiwe and Cala, and in
Kayamandi. Field work in Carletonville and the greater Wonderfonteinspruit catchment was
beyond the budget available to the study. In terms of Coping Capacity, contextual
information, derived from literature research, expert opinion, and field work, was especially
necessary for formulating scoring criteria and scoring indicators. This consideration pertained
to the coping capacity indicators in particular which are most dependent on contextual
information rather than for defined targets such as for literacy.

For example, for the Key Outcome 3 (Reduce Vulnerability and Increase Coping Capacity),
Statement of Intent: Establish Community Support Systems, the key indicator was ‘existence
in the number of community run projects’. The data that informed the indicators represented
a snapshot and were chosen so that if measured or scored in future years would illustrate a
trend towards improved coping capacity or increased social vulnerability, as the case may
be. In the example in Table 4-12 below, the emphasis was on establishing a measure as
well as a trend in sustainable grassroots resilience.

Table 4-12: The criteria used to score an indicator that reflects to what extent a community
may or may not have realised the establishment of Community Support Systems

Statement of Intent: Establish Community Support Systems

Indicator: Existence of community run projects

1 2 3 4 5

External NGOs External NGOs External NGOs

support
community
projects but the
services are not
readily accessible
to the community.
They target only a
select range of

vulnerable groups.

support community
projects. The
services are
reasonably
accessible to the
community but
there is growing
awareness of
opportunities to
reduce
vulnerability.

support community
projects. The
services are readily
accessible to the
community. They
reduce overall
social vulnerability
in targeted groups.

Community projects
initiated and run by
community members
exist in cooperation
with local
government.
Medium-long term
funding is not
secured. They
relate to prioritized
hazards or the
impacts thereof and
the community
perceives the
benefit.

Community projects
initiated and
successfully run by
community members
and enjoy sustained
funding and support
of local government.
They relate to
prioritized hazards,
the community
perceives the
benefits of their
work, and they target
a range of vulnerable
groups (women,
children, elderly,
HIV/AIDS infected,
unemployed)

The indicator table above was scored for each case study and the results and reasons for
the score given are tabled below.
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Table 4-13: The scores for each case study given for the Indicator: Existence of community run

projects
Cala (Drought) Kayamandi (Biological) Carletonville (Technological)
Score | Information Score | Information Score | Information
4 Two main projects in 2.5 | Many NGOs in Kayamandi - 1 At the Merafong LM
Tsengiwe (Masiphile and contacts received for at least level, the main projects
garden project -targeting 20, dealing with social issues concentrate on orphans
elderly, people with AIDS (child welfare, single parents), and vulnerable
and underprivileged counselling (rape crisis), child households. Thereis a
children) and several in development, disability, palliative programme for
Cala (mainly Caluso recreation, residences, the elderly people and
farmer's project, victims education, HIV/AIDS, some HIV/AIDS
of violence organization). pregnancy but although interventions.
Deal generally with dealing with vulnerability
drought, limited reach associated with reduced
and resources but bold immune systems and safety
and brave start. and security, none with
biological hazard education.

It became clear after a number of iterations defining, selecting, and scoring indicators, that
even at the community scale, indicators and data which ‘map and measure’ observed
differences between formal and informal settlements, men and women, young and old better
reveal who is most at risk, and why.

A minimum breakdown between genders, age, and formal and informal settlement
information would significantly inform planning, budgeting and scheduling, development,
implementation, operations and maintenance of water supply and services as well as
communication and cooperation with Disaster Management Services.

4.2.7.2 Data Credibility and Contradictions

Contextual information, particularly that which was derived from field work, was important in
reviewing data credibility and data contradictions. Certain data obtained or observed in the
field was contradictory to information derived from literature review and other sources. This is
illustrated in the Social Vulnerability scores given to Kayamandi and Carletonville (Table
4-13). In the case of Kayamandi, certain data is questionable. For example, Community
Survey data (2007) shows that 93.4% of dwellings have at least VIP level sanitation. While
this would have given a social vulnerability score of 5, a more realistic score in light of
Kayamandi’s actual sanitation situation in the informal settlements areas and the contribution
from these areas to the risk, would be a score of 1. Similarly, in the case of Carletonville,
Census data (2001) indicated that 99% of households in Carletonville have VIP level
sanitation or better. This data does not necessarily reflect the context of mine workers living
in hostels, or the sanitation situation in the Khutsong Township. Those with sub-standard
infrastructure are likely to be more at risk.

4.2.7.3 The Challenge of Averages and Scoring Criteria

Averages can be a poor representation of the underlying values. The average may be
skewed by a single high value while the median or mode and the shape of the data curve
may more accurately reflect a trend in low coping capacity scores. Thus an average does
not reflect the correct picture if the study domain (sample set) is very diverse, more so if it is
bimodal. It can also disguise dependence on effective governance and service delivery that
significantly increases vulnerability when it is lacking or corrupt. At best, a weighted average
could moderate the limitations of averaging but this was not done in this study.
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For example, the coping capacity scores for Kayamandi were generally 1’s and O’s.
However, the Stellenbosch LM WTW and WWTW received high blue and green drop scores,
5 and 4, respectively. This initially gave Kayamandi a slightly higher average (1.38) although
these two indicators do not necessarily reflect grass roots Coping Capacity in townships and
especially informal settlements. Thus further consideration was the development of scoring
criteria that accurately reflects the impact on social vulnerability and coping capacity at the
community level.

Scoring criteria was revised several times in order to ensure that indicators more explicitly
reflect actual impact on social vulnerability and coping capacity at the community level. The
indicators selected and the criteria used to score these are an indirect measure of a complex
reality on the ground. Table 4-14 demonstrates the process of revision for the indicator:
‘protocol for implementing Early Warning Systems at the LM level’ for the Statement Of
intent: Develop Early Warning Systems. The second version incorporates criteria that
recognize the need for hazard-specific mechanisms, as well as effective activity at the
community level. It also incorporates the need for a 0 score. In the first example, having no
coping capacity mechanism related to implementing an early warning system garners a
score of 1. Overall this increased the coping capacity score and resulted in an inaccurate
final risk index.

Table 4-14: First and second scoring versions for a particular indicator. The second version
incorporates hazard-specific mechanisms.

Statement of Intent: Develop Early Warning Systems

Indicator: Protocol for implementing an Early Warning System (EWS) at the LM level

1 2 3 4 5
Version 1 | Early warning Early warning Early warning A protocol is in A protocol for
not referred to in | referred to in referred to in the process of implementing an
municipal plans | municipal plans | municipal plans and | being early warning
and no but there are no | there are initiatives formulated system at all
initiatives for initiatives for for formulating an levels exists.
formulating a formulating a early warning
protocol. protocol. protocol.
Version 2 | The IDP sets The IDP sets The IDP sets out a A protocol for A protocol for
out a basic plan | outa comprehensive plan | implementing a implementing a

for developing comprehensive | for early warning for | EWS for EWS for

an early warning | plan for an early | prioritized hazards prioritized prioritized hazard
system; warning system | and a formal protocol | hazard exists at | exists at the LM
however it does | for prioritized is in the process of the LM level, level and is

not specify the hazards. being formulated at however it is not | effectively
prioritized However, there | the LM level, which effectively implemented at

hazard. There

are no plans to

incorporates early

implemented at

the

are no plans to formulate a warning at the the town/settlement
formulate a protocol at the community/settlement| town/settlement | level.

protocol at the LM level. level. level.

LM level.
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So far as possible within time, budget and constraints of initial knowledge of the study area,
the indicators need to be specific to each community or sub-group therein and the
relationship and/or hierarchy in and between indicators needs to be explicitly mapped. The
latter can be tested in the field and or in a Participatory Rural App (PRA). The approach
developed in this study could be readily integrated into PRA process and early stages of
water infrastructure planning. The process of finalising and scoring indicators required and
stimulated increasingly rigorous examination and thought about the elements of social
vulnerability and coping capacity. This in itself is likely to add value to the PRA and project
conceptualisation and design process. It can initiate a positive spiral of benefits if the
community takes up ideas and insights related to risk reduction.
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4.3 KEY FINDINGS

This section explores the key problems identified for specific case studies and deriving from
case study analysis as well as opportunities for dealing with identified problems.

4.3.1

Case Study Summary

In examining the results of the case studies, there were different Key Outcomes that stood
out in each case study and have informed the recommendations (see Table 4-15).

Table 4-15:

Key Outcomes and key Statements of Intent

Relevant Case

Problem Identified

Key Outcome (KO)

Statement of Intent (Sol)

Elements

Study
E:r?/:cseex;ﬁtgﬁgzig i:;nd KO2: Reduce Improve sanitation and
terms of water and Vulnerability through develop waste
- Infrastructure management systems

sanitation
Women are vulnerable to \sag:egeb(ijlﬁcean d
violence and rape. Many Increase Cc))l in Empower women to
single mothers and teenage Capacit thrgu gh Social empower themselves

Kayamandi pregnancies. pacily 9

Community does not always
respect the infrastructure
that is in place.

KO4: Improve
Communication

Public participation and
raise awareness

Primary education
enrolment is low and very
few matriculants go on to
further education.

KO3: Reduce
Vulnerability and
Increase Coping
Capacity through Social
Elements

Improve standard and
availability of education

There is litle community
initiative in terms of income-
generating activities.

KO3: Reduce
Vulnerability and
Increase Coping
Capacity through Social
Elements

Establish community
support systems

Cala

People do little to prepare
for drought and lack strong
leadership.

KO4: Improve
Communication

Raise awareness, public
participation, identify
partners

DRR focuses on quick
onset disasters but there is
very little focus on drought
in terms of public
awareness or
communication between the
Water Services department
and Disaster Management
personnel.

KO2: Reduce
Vulnerability through
Infrastructure

Develop Disaster Risk
Reduction Strategies

No monitoring information
or data released by DWA

KO1: Identify and
Monitor Hazards

Develop monitoring
protocol for different
hazards

Wonderfonteinspruit

Residents of informal
settlements are at risk of
flooding and sinkholes

KO1: Identify and
Monitor Hazards

Research hazard impacts
on people and their
livelihood

Non-mining residents are
suffering same respiratory
diseases as mine workers
from dust from un-
rehabilitated tailings dumps

KO1: Identify and
Monitor Hazards

Research hazard impacts
on people and their
livelihood
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4.3.3 Opportunity Identification

Finding solutions to the problems identified in Table 4-16 above involves unpacking the
opportunities that lie within them to take constructive action. These include:

1.

Common good: realising that by building capacities of vulnerable communities/other
institutions, you ultimately can service your own interests too; moving from the attitude
that “it's not my problem/responsibility” to realising that by working together you can
come up with solutions that no one person or institution could have thought of. Looking
through the risk lens automatically requires working closely together to come up with
the most appropriate response.

Turning responsibility into an ability to respond: realising that taking responsibility
is empowerment at its greatest level; it means not waiting for others to improve your
particular situation and changing from a mind-set that responsibility is a thing to run
away from.

Constructive Dialogue: the more people are involved in working on a problem from
different fields of expertise or interests, the more likely you are to come up with the
“correct” answer. This phenomenon is being used a lot in business known as “crowd-
sourcing”.

Sustainability: this refers to the need to take a long-term view on any infrastructure
project and to make sure that future costs of operations and
maintenance/remediation/rehabilitation are taken into account. There is a further need
to realise that the dynamic development context of sustainability in South Africa is
different to situations in developed countries, where change is likely to be slower, more
predictable or more structured. In the South African context, especially in poor
communities, history happens very fast. This means that when working on long-term
projects, one needs to bear in mind that knowledge and perceptions are very
‘unstable”.

Cooperative governance: related to collaborative dialogue in the sense that
cooperative governance is not just the relationships between different government
ministries, departments and spheres, but full engagement of all stakeholders in a
meaningful way.

Energy, Efficiency and Effectiveness: Ensure that government departments do have
responsible leadership and capacity; ensure that responsive, time and communication
efficient and effective channels are available to the communities to hold them
accountable to fulfilling their mandate to the people. The Zuma hotline is an example of
such a channel at national level. These channels need to be seen to be effective
between elections.

An approach that builds on these challenges and opportunities and facilitates
mainstreaming DRR into the water services sector is outlined in Chapter 5. The
approach is also motivated by the recognition that the risks to providing sustainable
water and sanitation services in South Africa are growing daily due to water scarcity,
aging infrastructure, increasing water and sanitation backlogs, contamination and the
mismanagement of water and land resources amongst others (see Section 2).

“Unless you measure, you do not know where you are going or how you are going to get there”

~ Maria Ramos, Women in Corporate Leadership Census (2004).
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5 CONCEPTUAL APPROACH TO MAINSTREAMING RISK
MANAGEMENT INTO WATER SERVICES

5.1 INTRODUCTION

There is an urgent and growing need to find innovative and creative solutions to the
challenges of service delivery, operations and maintenance of water related
infrastructure. Disaster risk management provides a useful and practical lens through
which to view challenges that can bedevil water and sanitation services. The risk lens is
an approach which is summarized in the maxim of risk reduction: In every Threat there
is an Opportunity. Potential threats to successful and sustainable service delivery are
used as a starting point for positive change or to initiate plans to mitigate the risks they
pose.

The Risk Equation (R = H x V/C) is generally used to determine the risk of a disaster
occurring, however, it also implicitly assists in prioritising activities to overcome or
mitigate threats that impact on the health and wellbeing of a given community and
which could ultimately turn into a disaster if not attended to (e.g. the risk of a cholera
outbreak arises from the threat of faecal contamination of a water source being
ignored).

Psycho-social-political dimensions of risk seldom receive overt attention. They are
sometimes considered but usually not quantified components of vulnerability and coping
capacities. However, within the context of risk defined above, certain behaviours and
attitudes (such as the sense of entitlement, token compliance, politicization, ego-driven
actions and decisions, fear, apathy, and corruption, etc.) pose significant threat to
sustainable water service delivery, operations and maintenance. There is a tipping
point where psycho-social elements become threats. While the approach in this study
is mindful of the psycho-social-political dimensions embedded within the concepts of
vulnerability and coping capacity, one of its main intentions is to draw attention to
psycho-social-political dysfunctions as potential hazards in their own right.

By the same token, institutional dysfunction is a man-made hazard in the Water
Services sector. The lack of relevant skills at all levels within the municipalities, leading
to problems in the operation and maintenance of water supply schemes and water
services, as well as poor planning of the Water Services institutions, has been
recognized by the current DWA All Towns Reconciliation Study as a man-made hazard
to both water supply and water delivery in many towns in the Eastern and some in the
Western Cape (DWA, 2010a, b). In too many instances at individual and even at an
institutional level, political motivation and self-interest seem to trump delivery.

The Conceptual Approach presented provides Water Service Authorities (WSAs) and
Water Service Providers (WSPs) with an approach for integrating the psycho-socio-
political and institutional dimensions of risk into all aspects of infrastructure
development, operations and maintenance for sustainable water and sanitation service
delivery.

The intention is to build adaptive capacity and resilience in institutions and communities.
Building on the recommendations of the Water Dialogues — South Africa (WD-SA), it
focuses on developing appropriate skills, mature and ethical leadership, on-going
communication and local accountability, concurring with Galvin (2009) that “Where the
importance of any one of these is underestimated and neglected, the impacts are
evident in the poor quality and unreliability of services”. Essential to this process is
building the ability to communicate, collaborate and engage through a process of
constructive dialogue amongst all the relevant stakeholders (in particular the
WSA/WSP, the receiving community (with emphasis on the most vulnerable), the
technical/consulting team and the communication facilitators).
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The study approach made use of the existing legal imperatives of cooperative governance
and public participation to achieve this. An adaptive project management approach is
more appropriate to the developing world, where the standard project management motto
becomes “adapt brief, secure budget, invest time”. This challenges the temptation to
adopt a rigid project management process (“inflexible brief, immovable deadline, fixed
budget”) which can itself become a threat to project success especially if adopted in
reaction to what could be ‘experienced’ by some as an overwhelmingly dynamic context.

The approach aims to support empowerment of all South Africans by providing the means
and opportunities for individuals and communities to actively participate in and respond to
the issues that directly affect their lives. It does this by offering practical ways of
implementing the spirit and intention of South Africa’s aspirational Constitution rather than
becoming bogged down by the rule of law. The approach proposes to achieve this
through purposeful and sustained risk management throughout the full cycle of any water
infrastructure project including the conceptual, feasibility, design, implementation and most
importantly the operations and maintenance stages.

5.2 SoME KEY CONCEPTS

Risk Management of water services draws on the conceptual frameworks and practical
applications of disaster risk management and sustainable development while
simultaneously contributing towards the achievement of both. In addition, it is arguable
that sustainable water service provision in South Africa can only be achieved through
constructive dialogue of all relevant stakeholders underpinned by the principles of
cooperative and participatory governance. These concepts are graphically depicted in
Figure 5-1 and described in further detail below.

VWater Servi

ce Provision
F -

Participatory
governance

Adaptive
project
management

Secures
Governance O&M

Disaster Sustainable
mahagement Development

Figure 5-1: Risk management of water services is underpinned by the frameworks of
disaster risk management and sustainable development and ensured through
cooperative and participatory governance.
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5.3 DISASTER RISK MANAGEMENT

Disaster risk management and more specifically the disaster risk reduction approach
outlined by the international Hyogo Framework for Action (HFA) 2005-2015, offers a
conceptual framework for adaptive project management. South Africa is a signatory to this
document which was adopted at the World Conference on Disaster Reduction held in
Japan in 2005. One of the three stated strategic goals of the HFA is “the development
and strengthening of institutions, mechanisms and capacities to build resilience to
hazards.”

5.4 SUSTAINABILITY AND SUSTAINABLE DEVELOPMENT

The National Environmental Management Act (Act 107 of 1998) defines sustainable
development as “The integration of social, economic and environmental factors into
planning, implementation and decision-making so as to ensure that development serves
present and future generations”. Social vulnerability’ and coping capacities or resilience
rely on these social, environmental and economic capitals. Sustainable development aims
to promote the net growth and maintenance of all three types of capital (WCED, 1987) and
thereby increase coping capacity and decrease vulnerability to hazards.

These three “pillars” of sustainable development, can be further disaggregated into the five
social assets defined by the DFID Sustainable Livelihoods Framework (SLF) (DFID, 1999),
namely natural, human, social, physical and economic assets.?

Sustainable water services are an essential component of sustainable development. This
means that in the planning, provision, and maintenance of water services, all three types
of capital need to be equally considered. Of importance here is bearing in mind the needs
of current and future generations.

At a practical level, by mainstreaming the concept of sustainability into the provision of
water services, operations and maintenance will need to be managed (and budgeted for)
as an integral part of water service delivery. It also provides for forecasting, where the
short term cost implications are far outweighed by longer term savings. Disaster risk
management thus makes long-term financial sense.

5.5 COOPERATIVE GOVERNANCE

The principle of cooperative governance is embedded and supported in South Africa’s
legislation. According to Chapter 3 of the South African Constitution (Act No. 108 of 1996),
the term “Cooperative Governance” refers to the cooperation, mutual trust and good faith
that should be fostered among the three spheres of government (national, provincial and

' “Social vulnerability is partially the product of social inequalities —those social factors that influence
or shape the susceptibility of various groups to harm and that also govern their ability to respond.
However it also includes place inequalities — those characteristics of communities and the built
environment, such as the level of urbanization, growth rates, and economic vitality, that contribute
to the social vulnerability of place.” (Cutter et al., 2003)

% The Forum for the Future has developed the “Five Capital Model” as a framework for
Sustainability using the five social assets articulated in the sustainable Livelihoods Framework
(Porritt, 2007).
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local). The principles of co-operative government and intergovernmental relations are inter
alia to:

a) Secure the well-being of the people of the Republic; and

b) Provide effective, transparent, accountable and coherent government for the
Republic as a whole (Section 41)

While disaster management is primarily a national and provincial responsibility, provision
of sustainable services and the promotion of a safe and healthy environment are explicit
objectives of local government (Constitution, Section 152 (1)).

In addition, local government is meant to “provide democratic and accountable
government for local communities” (Section 152 (1) (a)) and “to encourage the
involvement of communities and community organisations in the matters of local
government.” (Section 152 (1) (e)). Thus, within the context of this approach, cooperative
governance includes not just the three spheres of government involved in the delivery,
operations and maintenance of sustainable water services, but has at its centre the
receiving community, and is accountable beyond its national borders to international
norms, standards and obligations. Figure 5-2 demonstrates the complexity of cooperative
governance and highlights that cooperative governance can ultimately only be achieved if
the receiving community is seen as central to the process and if the receiving community
appreciates that the power to say “no” comes also with the responsibility to say “yes” when
necessary.

National

International sNPﬁERRV'S Provincial

Local

Receiving
community

Figure 5-2: Holistic overview of cooperative governance as it pertains to sustainable water
service provision, with the three spheres of government accountable to both the
receiving community and international obligations.
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The principles of cooperative governance are central to several pieces of legislation
relevant to sustainable water service provision. These include the Municipal Systems Act
(Act No. 32 of 2000) the Municipal Financial Management Act (Act No.56 of 2003), the
Water Services Act (Act No.108 of 1997) and the Disaster Management Act (Act No. 57 of
2002).

5.6 COMMUNITY PARTICIPATION

The provision of sustainable water services is only possible through active engagement of
all sectors involved in and affected by water service delivery, operations and maintenance.
Excluding key stakeholders from planning, implementation, operations and maintenance
poses a major risk to the achievement of this goal. In addition, engagement of a wide
range of stakeholders provides numerous benefits to any service delivery process. Earle
(2006) outlines the tangible benefits to governments of involving the public in water
management. They are included verbatim, below:

* Improved quality of decision-making — allowing members of the public to express
their views regarding social and environmental conditions in their communities and
taking those views into consideration in the governmental decision-making process;
expands the knowledge base for decisions, resulting in better implementation of
environmental and development goals.

* Improved credibility and public support — Access to information, public
participation, and access to justice improve the credibility, effectiveness, and
accountability of governmental decision-making processes. Public participation at the
outset of the decision-making process helps to build broad-based consensus for
projects and programmes.

* Improved implementation and monitoring — Public input supplements scarce
government resources for developing laws, as well as for monitoring, inspection, and
enforcement, by identifying environmental threats or violations of applicable laws.

« Early warning of potential challenges — Public participation can identify and
address problems at an early stage, saving time, energy, and scarce financial
resources in the long run.

The imperative of public participation is imbedded in South Africa’s legislative landscape.
According to Section 195 (1) (e) of the Constitution “the public must be encouraged to
participate in policy-making” and in terms of local government, “[a] municipality must
develop a culture of municipal governance that complements formal representative
government with a system of participatory governance” (the Municipal Systems Act (MSA),
Section 16(1)).

Pretty (1995) outlines a typology of how people participate in development programmes
and projects (see Table 5-1 below).
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While participatory democracy is
encouraged in South Africa in principle,

in practice it is often implemented
merely as a token of compliance
(Gounden, pers comm. 14/02/2011).

This pervading attitude is in itself one of
the many psycho-social-political risks
referred to in this approach, which
themselves threaten sustainable water
service delivery. Furthermore, where
community engagement or public
participation are  mandatory  (for
example in Integrated Development
Planning (IDP) and Environmental
Impact Assessments (EIA)), these
processes are often carried out with
insufficient understanding of the levels
of participation that are most
appropriate for a given intervention for

Rights and obligations of community
participation at local government level

The Municipal Systems Act obliges municipal
council to encourage the participation of the local
community, while municipal administrations are
required to be responsive to the needs of the
local community, establish clear channels of
communication with the local community, inform
the local community about the services which
they are entitled to receive, and inform the local
community how the municipality is managed,
what it spends its money on, and who is in
charge. Members of the local community thus
have a right to participate in the decision-making
processes of the municipality and the
responsibility to respect the municipal rights of
other members of the local community.

~ Taken from Municipal Systems Act

risk management and for maximizing the opportunities that such platforms present.
According to Pretty (1995), “Participation poses a major dilemma for many authorities in
that they both need and fear people’s participation. They need people’s agreements and
support but they fear that this wider involvement is less controllable, less precise and so
likely to slow down planning processes. But if this fear permits only stage-managed forms
of participation, then distrust and greater alienation are the most likely outcomes.”
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Table 5-1: A typology of participation: how people participate in development programmes

and projects (based on Pretty, 1995) with implications for risk management

Typology Components of each Type Implications
for risk
management

1. Manipulative Participation is simply pretence, with “people’s”

Participation representatives on official boards but who are
unelected and have no power. ©
2. Passive People participate by being told what is going to g
Participation happen or has happened. It is a unilateral E) c
announcement by an administration or project g8
management without any listening to peoples' '§ _§
responses. The information being shared belongs T e
only to external professionals. - 3

3. Participation in
information

giving

People participate by giving answers to questions
posed by extractive researchers and project
managers using questionnaire surveys or similar
approaches. People do not have the opportunity to
influence proceedings, as the findings of the
research or project design are neither shared nor
checked for accuracy.

4. Participation by
Consultation

People participate by being consulted, and external
agents listen to views. These external agents define
both problems and solutions, and may modify these
in the light of people’s responses. Such a
consultative process does not concede any share of
decision-making and professionals are under no
obligation to take on board people’s views.

5. Participation For
material
incentives

People participate by providing resources, for
example labour, in return for food, cash, or other
material incentives. Much in situ research falls in this
category, as rural people provide the fields but are
not involved in the experimentation or process of
learning. It is very common to see this called
participation, yet people have no stake in prolonging
activities when the incentives end.

Common approaches to participation in South Africa

6. Functional
Participation

People participate by forming groups to meet pre-
determined objectives related to the project, which
can involve the development or promotion of
externally initiated social organisation. Such
involvement does not tend to be at early stages of
project cycles or planning, but rather after major
decisions have been made. These institutions tend to
be dependent on external structures, but may
become independent in time.
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Typology Components of each Type Implications
for risk
management

7. Interactive People participate in joint analysis, which leads to

participation action plans and the formation of new local groups or
the strengthening of existing ones. It tends to involve
interdisciplinary methods that seek multiple
perspectives and make use of systematic and
structured learning processes. These groups take
control over local decisions, so that people have a
stake in maintaining structures or practices.

Empowering, institution-building forms of

8. Self- People participate by taking initiatives independent of
mobilisation/ external institutions to change systems. Such self- c
active initiated mobilisation and collective action may or i)
participation may not challenge existing distributions of power and ‘_*5

wealth. @
Q
(&)

Thus, while participation for many local authorities continues to be an unwelcome part of
their work, the level to which receiving communities are engaged and empowered to
participate actively in decision making is a key determinant of the success and
sustainability of any service delivery project. A study of 121 rural water supply projects in
49 countries in Africa, Asia and Latin America found that “participation was the most
significant factor contributing to project effectiveness and maintenance of water supply
systems... It was when people were involved in decision making during all stages of the
project from design to maintenance that the best results occurred. If they were just
involved in information sharing and consultations, then the results were much poorer.
According to the analysis, it was quite clear that moving down the typology moved a
project from a medium to highly effective category” (Narayan, 1993, cited in Pretty, 1995).
This being said, it should be noted that different types of participation are appropriate at
different times to achieve different results. However the choice of level of participation
should be a conscious one that bears in mind the risks and opportunities of engaging in
this particular type of participation. Furthermore, moving a group of people towards the
interactive end of the spectrum is a process of relationship and capacity building which
takes time to develop. In a country where empowerment of all its citizens, especially the
most vulnerable and marginalized is its ultimate vision, developing robust and mature tools
for participation and communication is essential.

5.6.1 Constructive dialogue

The case for the benefits of cooperative governance and community participation to
sustainable service delivery has been made. However, both can only be implemented in
practice if there is willingness by all parties to enter into dialogue with other stakeholders
that hold different and often conflicting views to their own. Such dialogue requires a
rigorous approach, implemented by skilled facilitators.

One such method adapted to great effect by the Water Dialogues — South Africa (WD-SA)
is confrontative dialogue. The Water Dialogues-South Africa was led by a Working Group
comprising members from organisations representative of the South African water sector.
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These included national and local government, the private sector, civil society, trade
unions, water boards and academic/research organisations. The Water Dialogues was a
shared attempt by all stakeholders to move past ideological polarisation, and to examine
the successes and challenges in the delivery of water and sanitation services by a range
of providers. It focused on the impact of institutional models currently used in South Africa
on the quality of service delivery (http://www.waterdialogues.org/south-africa/).

Confrontative dialogue aims for better understanding between stakeholders with unequal
relationships, significant conceptual gaps, and a high degree of mistrust. It aims to "make
diverging values and interests visible and understandable and to illuminate political
alternatives" (Abrahamsson, 2004).

Based on experiences of WD-SA, the successful practice of multi-stakeholder
confrontative dialogue has to be guided by the following principles:

e Transparency, openness and honesty;

e Shared purpose and commitment;

e Plurality of perspectives and inclusivity, valuing diversity and each other;

e Mutual respect;

¢ Commitment to problem-solving and mutual accountability; and

e Learning and sharing.

According to the WD-SA Working Group, to ensure sustainable water services, it is
essential that these values and principles become governance values which are applied at
all stages of water infrastructure developing from definition, feasibility, planning to
implementation. Furthermore, the WD-SA Working Group “is convinced that, without a
continuous practice of multi-stakeholder dialogue embedded as a generic value and
principle, any type of institutional arrangement is not going to be truly sustainable in the
long term” (Mas, 2009).

What can be learned from The Water Dialogues’ process of dialogue?

“Instead of forcing a consensus or using a participatory process to mask a dominant position, WD-
SA stakeholders created trust and respect that made it possible to explore and listen to other
perspectives. The dialogue showed the value of acknowledging and confronting differences in
perspective and conviction. It entailed working with integrity to identify the root causes of those
differences, and finding ways to move forward together, beyond polarisation, towards constructive
resolution of the problems, based on a shared understanding and analysis — in ways that do not
disrespect or negate different perspectives.

Our own process of dialogue shows that there is deep commitment, across a diverse range of
stakeholders, to achieve better services, particularly for those living in poverty. Through
acknowledging this commitment, there can be more honest assessment of what is working, which
can be strengthened, and what is not, which must be changed. This dialogue builds a strong
platform for taking and implementing decisions that are inclusive and respected by all. For example,
Neil Macleod of eThekwini Metro attributes his decision to increase the free water allocation to his
engagement with civil society as part of The Water Dialogues process.

It is the conviction of WD-SA participants that this approach can be used effectively at the local
level and in national debate to find ways to strengthen services provision, and build municipal
delivery mechanisms that serve the needs of users.”

~ http://www.waterdialoques.org/south-africa/process.htm
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5.6.2 Adaptive management

“Rigid control mechanisms that seek stability tend to erode resilience and facilitate
breakdown of socio-economic systems”

~(Folke et al, 2002).

At present, the institutions that manage water service provision in South Africa are “rigid,
inaccessible and slow to respond to changes” (Wilson and Pereira, 2010). The rigid project
management style of many municipalities, with their emphasis on the “rule of law”
(procedures and protocols, KPAs, etc.), has removed many enabling mechanisms both
within institutions and communities that are necessary to ensure sustainable infrastructure
development and operations and maintenance as well as build adaptive capacity in
uncertain and highly dynamic times. The standard project management style (where the
project plan, timeframe and budget are fully defined before initiation and change is seen
as a threat or as indicative of poor prior judgment) leaves little room for innovation,
creativity, experimentation and adaptability.

Adaptive management, on the other hand, is essentially “learning by doing”. According to
Virine (2008), “Adaptive management is a structured and systematic process for
continually improving decisions, management policies, and practices by learning from the
outcomes of decisions previously taken.” It includes regular adaptation to changing
circumstances, constant collaboration among key stakeholders (both internal and external
to a particular project) and an iterative development process. “The adaptive management
approach treats policies as hypotheses, and management as experiments from which
managers can learn, accepting uncertainty and expecting surprises” (Folke et al, 2002).
Adaptive management thus creates space for adjusting the process, as new information
comes to light or as circumstances change.

Definition of adaptive capacity

“Adaptive capacity” is defined as “the ability of a social-ecological system to cope with
novel situations without losing options for the future... Systems with high adaptive
capacity are able to re-configure themselves without significant declines in crucial
functions in relation to primary productivity, hydrological cycles, social relations and
economic prosperity. A consequence of a loss of resilience, and therefore of adaptive
capacity, is loss of opportunity, constrained options during periods of re-organisation and
renewal, an inability of the system to do different things”

~ Folke et al, 2002.

5.7 CONCEPTUAL FRAMEWORK FOR ACTION

This section provides an approach for integrating risk management into water service
delivery operations and maintenance, with an emphasis on the psycho-social-political
dimensions, in a way is empowering to all parties involved.
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The approach used the Hyogo Framework of Action (HFA), adapting it to the South African
water service delivery context. A two page summary of the HFA is provided in Appendix
2B while the adapted HFA is presented in Table 5-2 below.
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The overarching process of adaptive project management and the cross-cutting issues
mentioned in Table 5-2 are summarised in Table 5-3 and Figure 5-3 below.

Table 5-3:

Summary of the overarching process of adaptive project management and the

cross-cutting issues necessary for integrating risk management into water service delivery,
operations and maintenance.

Over-arching
process/Cross-
cutting issues

Summary

Adaptive project
management

As an Action-Learning process, this approach provides for creativity, innovation
and adaptability. It also encourages a shift towards an approach that is more
responsive to uncertainties and changes, as presented below:

‘ Invest time
o 4

. 4

On budget ‘ Secure budget

“Invest time, adapt brief, secure budget” becomes the guiding philosophy to be
iterated at each milestone or significant stage of implementing a water
infrastructure project (see Figure 5-3).

On time

On brief

Cooperative
governance

Cooperative governance is not a necessary evil, but essential for getting the job
done. See the different spheres as helping you get the job done; also about
putting the receiving community back in the centre of the process.

Inter-stakeholder
participation

It is important to identify the key stakeholder groupings: e.g. client/WSA,
technical team/consultants, receiving community, etc.; different levels of
participation are appropriate for different stages — use to delineate minimum
level of participation required to mitigate risk

Constructive dialogue

Using the principles for establishing or working with multi-stakeholder forums;
also working in the spirit of confrontative dialogue (valuing voices and
contributions of each voice; aiming to surface different rather than simply reach
consensus)

Technically
competent, Emotional
Intelligent and Ethical
Leadership

Trust in and between project, technical and community Leadership is integral to
adaptive management as is the professional and personal integrity and business
ethics of a Private Public Civil sector partnership.

Capacity building

Around communication, constructive dialogue, collaboration without co-option,
meaningful and appropriate levels of participation by women and men;
education and training needs of women and men to be considered at every step
in the process

Gender perspective

Strengths and leadership capacity of women and special interest groups who
play a primary role in the daily water and sanitation process at household and
community level is integral to the sustainable success of a water infrastructure
project from design to routine Operations and Maintenance.
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STAGES ACTIVITIES

* Awareness of need for
improved services

* Assignment of planning

Identification responsibilities

Identification
report

Pre-feasibility
report

Preparation

Pre-investment planning

Feasibility report
Freliminary design

s Appraisal

Investment decision
Detailed design

Approval

Construction of facilities
Supporting activities
Commissioning
Completion drawing

implementation

& QOperation and maintenance of
Cparaiin facilities
* Continuous provision of services

Balution + Monitoring of project results
Feedback for future projects

Figure 5-3: Development stages for water supply and sanitation projects (source: CSIR Red
Book (2005) Vol 2: Ch 9 pg 3)

The adaptive management could be expanded upon during the recommended pilot study
(see Section 6, below).
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6 CONCLUSIONS AND RECOMMENDATIONS

Objectives of the project can be summarised into two main objectives. The first is to develop
a method for analysing social vulnerability and resilience to selected hazards that negatively
impact supply of potable water. The second objective is to identify opportunities to
mainstream disaster risk reduction into areas of water services.

6.1 OBJECTIVE 1

A method for analysing resilience and social vulnerability and its impact on potable water
supply was developed and tested in three case studies. Case studies included the rural town
of Cala in the Eastern Cape, Kayamandi Township in the Western Cape, and Carletonville in
the Wonderfonteinspruit in Gauteng Province. This methodology was used to map risk at the
District Municipality Scale for the Western Cape Province.

Application of the risk assessment methodology involved data collection, field work, selection
of an appropriate set of indicators, and scoring of indicators using relevant data and case
study information.

Initiatives for income generation in the Cala community were found to be low. Drought
preparation was also low with minimal municipal coordination and a lack of strong leadership.
Preparation which existed focused mainly on quick onset disaster. The community, however,
has solidly based organizations with coordinated and multi-disciplined activities thereby
increasing community coping capacity.

Kayamandi suffers from poor service delivery and service maintenance coupled with poor
infrastructure. Women are vulnerable to violence and rape and primary education enrolment
is low. Kayamandi high school provides a good standard of education and has relatively high
pass rates but few students go onto tertiary education. There are many NGOs in Kayamandi
with diverse and overlapping focuses. Their activities are uncoordinated and the benefits not
significant to the overall risk faced by Kayamandi residents.

In Wonderfontein poor communities such as Khutsong township are vulnerable to mining-
related pollution and sinkholes. The study did find that there is an extreme lack of data and
monitoring information available, especially regarding exposed populations. Data for formal
areas tends to hide risks faced by informal areas.

6.2 OBJECTIVE 2

Identification of opportunities to mainstream disaster risk reduction into water services,
involved an approach focused on improving implementation of water infrastructure projects.
Focus was also placed on increasing resilience of vulnerable populations when there is
failure in water service delivery. The approach was drawn from a socio-psycho perspective,
that attitudes can be a source for hazard development and that institutional dysfunction is a
man-made hazard in the Water Services sector. It proposes multidisciplinary and cooperative
ways to mitigate risks and maximize opportunities and acts as a guideline for WSAs and
WSPs to integrate social vulnerability into water service delivery and it supports sustainable
service delivery and O&M in the Water Services Sector.

The approach was derived from some of the key challenges and opportunities identified
during the course of the project. Challenges included a lack of vision, short term funding
systems and cycles which do not support maintenance, institutional failure, and a lack of
responsibility and accountability. Opportunities include promoting the responsibility and
ability to respond and promoting constructive dialogue and cooperative governance.
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6.3 RECOMMENDATIONS

Based on project results and conclusions, the following recommendations were drawn:

1.

During future studies, the risk assessment methodology should be disaggregated to
groups within sub areas of a community, e.g. gender and age specific groups/data
within formal and informal settlements within Kayamandi. These can be defined after
initial data survey and field work. Thereafter indicator definition and selection to best
reflect the complex realities on the ground (i.e. establish a conceptual model of this
reality indicating variations in and between sub groups/genders) to establish whether
further field work, data collection at village and or household level and scoring
approach is decided upon. Careful note of power and rank relationships, levels of
competence and adequacy of governance in institutional layers within communities
and groups are important when defining indicators that reflect the efficacy of these
and can evaluate increase in coping capacity from grass roots levels up. Furthermore,
regular application of monitoring and evaluation using the risk assessment
methodology developed in this study is required in order to help us realise our goals,
and tells us, as unequivocally as is possible, whether we have realised them.

The application of the risk management approach to the implementation of water
infrastructure (as outlined in Section 5) should be piloted in order to develop rigorous
guidelines and facilitate mainstreaming of psycho-socio-political risk into water
infrastructure development, operations and maintenance. This should be drawn from
conception, planning, financing, implementation, monitoring, evaluation, operations
and maintenance stages. This guideline should pick up on gaps in existing
frameworks and add value by applying a “risk” as opposed to “service delivery” lens.
It should propose a multidisciplinary and collaborative manner in which to mitigate risk
and maximize opportunities. This should result in enhanced and sustainable water
services delivery, management, maintenance, advanced livelihoods and genuine
“cooperative governance”.

Preparation of a Tool Box to support guidelines and training of WSA/WSP project
managers in risk reduction approaches and participatory local government using
guidelines and Tool Box

Mainstreaming DRR into water infrastructure development, operations and
maintenance in rural and informal areas within the context of climate change

Development of Guidelines for other target audiences, including community leaders,
councillors and politicians.

Development of education material aimed at community level to educate and build
awareness on water demand management, water and health related matters as well
social vulnerability and what communities can do for themselves to improve coping
capacity in relation to hazards related to water and its infrastructure. Such material
needs also to be less generic and more relevant to the circumstances of the
communities.
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APPENDIX 1: Summary Table of Conceptual Approaches, Definitions and Assessment

Tools of Social Vulnerability

Key Definitions

Conceptual Approaches

Index Development and
Vulnerability Assessment Tools

Vulnerability as Exposure:
(Burton, Kates & White, 1993, and
Anderson, 2000, in Cutter et al, 2003)

- Vulnerability is the potential exposure
to a physical hazard.

Differential Vulnerability
(Blaikie et al, 1994; Nygatan, 2005)

- Not all individuals and groups
exposed to a hazard are equally
vulnerable. Vulnerability to a hazard
depends on the system traits,
livelihood assets and coping
capacity of those affected (Wu et al,
2002 and Nygatan, 2005)

- This definition is based on the idea
that vulnerability is a social
condition; it measures differential
social resilience to hazards.

Hazards of Place
(Cutter et al, 2000)

- Vulnerability is an integration of both
biophysical processes, threat
assessments, and social response,
producing an overall place
vulnerability

- Risk is a measure of the likelihood of
a hazard or event. This is coupled
with the social fabric of a place to
produce the hazard potential

- Hazard potential is restrained or
augmented by geographic situation
as well as the social and institutional
characteristics of a place that
influence mitigation strategies and
societal resilience to a hazard.
(Cutter et al., 2003)

Perception of Risk
(Nygatan, 2005)

(Expansion of hazards of place —
incorporates perception of risk)

- Vulnerability is dynamic and relates
to processes of both gradual change
and shocks.

- Vulnerability is rooted in the
behaviour of actors and the social
networks that drive and bound it

- Poverty and vulnerability are closely
related, but attitudes towards
disaster are also a major
determinant of the actions and
adaptations of actors who are
constrained or empowered by their
use of a resource to reduce the risks
they face.

- This should be factored into
definitions of vulnerability

Exposure Model
(Burton, Kates & White, 1993, and Anderson, 2000, in
Cutter et al, 2003)

-> Identifies the distribution of hazardous conditions and
the ways in which these conditions affect people
(mortality indicator) and structures (economic
losses).

This model is criticized for:

- A focus on technical fixes but no means of
implementing them;

- Perpetuating a view that people are subordinate to
nature. This can turn them into passive recipients
rather than active users of technology and
information, contributing to a victim mentality
(Cannon, 2000).

BBC Framework
(Bogardi, Birkmann, and Cardona 2006 in Birkmann,
2006)

- Focuses on the interactions and characteristics that
impact whether people and infrastructure will
experience harm.

- Proposes feedback loop of risk and vulnerability —
reducing one reduces the other and introduces
methods for increasing coping capacity.

- Recognizes the link between vulnerability, human
security and sustainable development and combines
elements of many frameworks.

-> Does not account for hard and soft risk, but the three
main thematic spheres of sustainable development
in which vulnerability is measured (economic, social,
environmental).

- Considers exposure to the extent that the location of
human settlements and infrastructure influences
susceptibility of communities to hazard and analyses
hazard types, their frequency, and magnitude.

Holistic Approach
(Cardona & Barbat, 2000 in Birkmann 2006)

- Aims to capture via indicators both the physical
conditions and abstract aspects of impact
-> Vulnerability is characterized as:
e Physical exposure (hard risk)

o Fragility of social economy (soft risk/non-hazard
dependent)

e Lack of resilience to cope and recover (also
form of soft risk)

- This interaction is the basis for the approach’s
feedback loop of control and an actuation system
representing risk management and potential
corrective interventions.

The Pressure and Release Model (PAR) (Blaikie, 1994
and Wisner et al, 2004)

- Disaster is the intersection of two major forces: those
processes generating vulnerability and the natural
hazard/event

- Vulnerability defined with three progressive levels:

Hotspots Approach
(Birkmann, 2007)

-> Vulnerability is human and
economic losses, disaster
frequency and mortality

-> Vulnerability is not measured
outright but indicated in relation
to the exposure of hazardous
events and the elements at risk
(risk of direct economic losses
as a proportion of GDP)

- The three main indicators focus
on mortality, related risk, and on
the total and relative economic
losses

- Hazards are viewed in terms of
frequency and consequence

-> Approach based on study by
Columbia University and the
World Bank aiming to identify
global hot spots of risk by
comparing risk across countries
and regions — to see where risk
management was most needed.

-> Applicability mainly at the global
and national level

Disaster Risk Index (DRI)
(Birkmann, 2007)

- Aims to establish quantitative
measures to compare relative
levels of physical exposure to
hazards, vulnerability and risk
between countries and hazard
types (informs most international
disaster risk index projects). The
emphasis is on selecting
indicators that allow for
comparison between countries
even though disaster impacts
vary in each context.

-> Identifies vulnerability indicators
of disaster and explores
relationship between
development, risk and
vulnerability.

- DRI indices are based on
mortality data (i.e. one person
killed by a cyclone was
comparable to one person killed
in earthquakes, floods, etc.)
Higher relative mortality
indicates higher vulnerability
(calculated by dividing the
number of people killed by the
number of people exposed).
Physical exposure is the number
of people in the location of the
hazard combined with the
frequency of events. Plus a low
Gross Domestic Product (GDP)
per capita and low population
densities (mainly rural areas)
characterize countries that are
most vulnerable.

This model is criticize because:

- Only characterizing vulnerability
on the basis of mortality is not
very indicative of the losses that
occur due to a hazard (property,
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e Root causes (governance, institutions)

e Dynamic pressures (activities that transform root
causes to cause unsafe conditions)

e Unsafe conditions

This model is criticized for:

-> Criticized because it is hard to differentiate between
the causal links of root causes, dynamic pressures,
and unsafe conditions quantitatively

- However, it is considered one of the best approaches
for addressing the underlying forces of vulnerability
and it recognizes that disaster can bring opportunity.

Onion Framework
(UN University, Institute for Environment and Human
Security, in Birkmann, 2006)

- A disaster depends as much on the nature of the
event itself as on preparedness and coping capacity
—risk and vulnerability related to potential losses in
the economic, social, and natural events spheres

-> Incorporates intangible aspects of risk and disaster
such as fear and loss of confidence or trust

This model is criticized for:

-> Criticized because the environment is not defined
directly but in the context of events although
environmental impacts can have long term impacts
on coping capacities

Capacities and Vulnerability Analysis (CVA)

- Matrix for viewing people’s vulnerabilities and
capacities in three broad, interrelated areas:

- Physical/material (productive resources, skills and
hazards)

- Social/organisational (relations and organization
among people)

- Motivational/attitudinal (how does the community
view its abilities to create change) (Anderson and
Woodrow, 1990)

Vulnerability and Capacity Assessment (VCA)

- Divides threats, vulnerabilities, and capacities into
three categories:

Potential threats (natural, violence, deterioration of
systems)

9
- Vulnerabilities (based on proximity and exposure,
poverty, and exclusion or marginalization)

9

Capacities and resources of the community to
prevent or cope with threat (physical and material
resources, social and organizational, skills and
attitudes), the context, and the National Society.
(Cannon et al, 2003)

livelihoods)

- Averaging across extremes in a
short time and not taking into
account the variability in
extremes is problematic (i.e. a
major event could shift a
country’s vulnerability profile to
be comparable with a country’s
average of extreme events over
a period of twenty years, without
major changes to the underlying
causes of vulnerability)

- The approach does not explain
why people with the same level
of exposure can be more or less
at risk.

The Prevalent Vulnerability Index
(PVI)
(Cardona et al., 2005)

- Vulnerability is viewed as inherent
to the system and independent
of the hazard.

- This approach uses an index to
measure the risk management
ability of a country in terms of
policy measures undertaken for
disaster risk reduction.

- PVl is the sum of exposure and
susceptibility (population growth,
density, GDP, etc.), socio-
economic fragility (human
poverty index, unemployment,
soil degradation, etc.) and lack
of resilience (human
development index, gender-
related development index,
environmental sustainability
index, technological
advancement, etc.).

- Each index is composed of a
number of indicators and sub-
indices, thus the approach
includes a total number of more
than 50 indicators.

-> ltis derived from the Americas
Indexing Programme carried out
by the Institute of Environmental
Studies at the National
University of Columbia in
cooperation with the Inter-
American Development Bank.

-> The study gave more indicators
for vulnerability including the
Disaster Deficit Index (DDI), the
Local Disaster Index (LDI),
Prevalent Vulnerability Index
(PVI), and Risk Management
Index (RMI).

Social Vulnerability Index (SoVI)
Model
(Cutter et al.. 2003).

-> In adding a physical component,
vulnerability is examined not just
as a social or a biophysical
phenomenon, but also as a
complex interaction of the two.

- Final social vulnerability scores
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are given relative to each other
and mapped using standard
deviations from the mean to
classify data. The resulting map
can be used for spatial
comparison of social
vulnerability across the given
area

- ltis based on the Hazard-of-
Place model which utilizes
census data on gender, income,
education, etc. to quantify social
vulnerability to environmental
hazards at the county level for
the United States

- Assists local decision-makers in
pinpointing those factors and
that threaten the sustainability
and stability of the county (or
community) and which areas are
most in need of assistance

- Not in the SoVI model is the next
step -to look at the relationship
between the level of social
vulnerability and biophysical risk.
Are those places with the most
exposure/highest hazard
potential or greater biophysical
risk also the most socially
vulnerable?

Pareto Ranking Model
(Rygel et al., 2005)

- Also uses a hazard-of-place
theoretical framework and similar
method to SoVI

- Differences between the two
models emerge when calculating
an overall vulnerability score for
each spatial unit. Indicators are
not ranked but scored with
Pareto Ranking

- This approach was used initially
to calculate social vulnerability to
hurricane storm surge, however
the model can be adapted to
other types of hazard events by
the selection of indicators
specific to the hazard

The Community-Based Index
(CBI)

- Quantifies the main risk
characteristics (exposure,
vulnerability, management
capacities) within a community,
compares communities, and
identifies whether the level of
risk is an outcome of the hazard,
exposure, vulnerability, or
capacity

- Uses 47 indicators systematized
into four main factors and used
to measure four thematic areas:
physical/demographic
(population density,
demographic pressure), social
(poverty levels, literacy,
decentralization), environmental,
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and economic vulnerability. For
each indicator, classifications
were developed for low, medium
and high risk.

-> Different indicators were weighed
for specific hazards in order to
give different measures for
specific countries. All categories
were integrated into an exposure
index.

- CBI allows for the comparison of
different communities nationwide
(Birkmann, 2007)

Predictive Indicators of
Vulnerability (PIV)

- Risk — expressed as mortality —
is seen as a function of physical
climate hazards and
vulnerability, which is socially
constructed (Brooks et al, 2005)

- Decadal climate-related mortality
aggregated to inform the
selection of predictive indicators
of vulnerability. From an initial
set of 46 social vulnerability
variables, literacy, governance,
as well as political and civil rights
emerged as the dominant factors
that ranks countries in terms of
their vulnerability

—>Problematic is the selection of
indicators (i.e. that hazard
mortality directly correlated with
life expectancy although hazard
mortality is intrinsic to life
expectancy) (Gall, 2007)

Capacities and Vulnerability

Analysis (CVA)

-> Distinguishes ‘vulnerabilities’
(long term factors that affect
responses to events or make it
more susceptible) and ‘needs’
(immediate requirements for
survival or recovery)

-> Diagnostic tool not prescriptive.
Used for data-gathering at
project or community levels and
it allows different organisations
to use it in a variety of contexts

- The diversity of data sources and
data sets makes comparison
between projects very difficult
and hence limits the potential for
drawing more general lessons

- Designed and tested in the late
1980s by an inter-NGO initiative,
the International
Relief/Development Project
(IRDP) to make relief
interventions more development
focused and gives NGOs a
better understanding of the
impact of interventions and
complex situations/factors
behind them.
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- Adopted by vulnerability
assessment methodologies and
used in training courses and
manuals for disaster
preparedness and mitigation

- Most significant adoption in the
Philippines by the Citizens’
Disaster Response Centre and
Network (CDRC/N) of NGOs
since the early 1990s, as part of
their Citizenry-Based and
Development-Oriented Disaster
Response (CBDO-DR) approach
(Cannon et al, 2003)

Vulnerability and Capacity
Assessment (VCA)

- Identifies and assesses
vulnerabilities, capacities, and
threats and produces a
Vulnerability and Capacity
Assessment

- Also identifies different
vulnerable groups (not just
traditional ‘women, children and
the elderly’ categorisations) such
as social status, trade, group
affiliation, resource access

- Recognizes dynamic relationship
between governmental policies,
civil society, and vulnerability
and focuses on building local
livelihood capacity (i.e. capital
other than human and social), to
reduce disaster risk

- Produces a diagnostic tool in
form of 92 page ‘toolbox’ (also
on CD Rom) plus supporting
literature

- Designed to help countries
understand the risks that
communities face; where these
risks come from; what and who
will be worst affected; what is
available at all levels to reduce
risks; and what capacities need
to be strengthened including
attitudes. Product of
International Federation of Red
Cross and Red Crescent
Societies (IFRC) to get a more
focused understanding of
‘vulnerability’ in relation to IFRC
programming.

- Lacks mechanisms for analysis
of relationships between data
sets (i.e. Gambian Red Cross
VCA lists a high rate of illiteracy
as a form of vulnerability but not
how illiteracy makes a person
vulnerable to a particular hazard)
(Cannon et al, 2003).

Key Definitions

Conceptual Approaches

Index Development and
Vulnerability Assessment Tools
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Sustainable Livelihoods* and
Development
(Cannon et al, 2003)

Social vulnerability is a complex set
of characteristics including:

Initial well-being (physical and mental
health, morale)

Livelihood and resilience (capital,
income, exchange options,
qualifications)

Self-protection (protection afforded
by capability and willingness to
prepare for disaster)

Social protection (hazard
preparedness by society such as
building codes, shelters)

Social and political networks and
institutions (social capital and role of
institutions in setting conditions for
hazard precautions, peoples’ rights
to express needs, access to
preparedness) (Cannon, 2006)
Livelihoods affected by the amount,
diversity, and balance between
assets

*Definition of Sustainable
Livelihoods:

Those that “can cope with, recover

from and adapt to stresses and shocks,
maintain or enhance their capabilities
and assets and provide net benefits to
other livelihoods locally and more widely,
both at present and in the future, without
undermining the natural resource base.”
(Chambers & Conway, 1991).

Sustainable Livelihoods Framework (SLF) (IFAD SL

Workshop)

- Vulnerability analysis partially rooted in the
sustainable livelihoods approach and development

work aiming to reduce vulnerability related to poverty

- According to the SLF assets are the endowments,
entitlements, and capabilities that a person holds.

There are five types which define a person’s ability to

survive, thrive and cope with shock or seasonality
and environmental trends:

- Human (health, knowledge and skills, capacity to
work and adapt)

- Social (networks and formal/informal connections
(neighbourhoods, kinship, business, organizations),
mechanisms for participation in decision-making,
access to leadership, common rules and sanctions,
and representation)

- Physical (infrastructure (transport, shelter, water
supply and sanitation, energy, communications),
tools and technology)

- Natural (land and agricultural or other produce,
biodiversity, water, building materials, etc.)

- Economic/Financial (savings, access to
formal/informal credit, other sources of income such
as remittances, pensions, and wages)

- Livelihood strategies combine the assets that can be

accessed, the vulnerability context, and the support
or obstruction of policies, institutions and processes

- Different households have different access to
livelihood assets. Livelihood outcomes for the poor
are more poor and often cannot sustain shocks

- Institutional context of SLF shows interaction
between institutional structures, policies and processes,
and SL strategies. Policies of different organizations
such as decision-making, social norms, gender, caste,
class, and language influence social capital and
vulnerability.

Oxfam Risk-Mapping and Local
Capacities
(Cannon et al, 2003)

->Vulnerability is a social
phenomenon related to level of
exposure to risk (not the same
as the hazard itself), in
combination with factors that
affect people’s ability to cope
with their exposure:

e Level of poverty

e Standard of health
o Level of malnutrition

e Proportion of female-
headed households

e Level of illiteracy
e Living conditions
e Rights

- Analyses threats (hazards),
followed by a risk analysis (the
human ‘sectors and elements’
exposed to the threats), and an
analysis of vulnerability (level of
risk, local capacities and living
conditions)

- Argues that the impact of
economic and political processes
on peoples’ assets should be
addressed in the context of
vulnerability and development
(emergencies are not external to
development processes, but part
of them)

-> Highlights relevance of human
agency and conflicts in regard to
peoples’ access to assets (SL
framework is relatively weak on
this point): capitals are the object
of conflict and are competed for
by different groups (use and
abuse of natural resources is a
cause and consequence of
conflict and hinders capacities)

- Emphasizes local capacity as
qualities not covered by the
concept of vulnerability,
particularly the institutional
framework for managing
disasters; civil society
organisations; and selected
actors and initiatives relevant (or
potentially relevant) to disaster
response.

- The approach does not have
enough on individual
capacities/capacities of people
as opposed to institutional

- Based on Oxfam initiative to
identify disaster risks in Mexico
and Central America (MCA)

- Produces a booklet describes
hazards that might threaten
people in MCA and highlights
that integrated risk analysis
(relationship between them)
necessary
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Household Livelihood and
Security Assessment (HLSA) Tool
(Cannon et al, 2003)

- HLSA is the basic framework for

CARE'’s planning and project
implementation and evaluation.
Used to:

e Organize socio-cultural,
economic and ecological
data on vulnerable groups
in different places

e Give causal explanations
regarding shocks, trends
and processes

e Provide macro-micro
linkages that are key to
understanding the
programming areas

- HLSA is formulated for a country

or region by using a set of
analytical lenses that are
clustered under:

e Contexts

e Conditions and trends
(macro-level factors
influencing possibilities for
livelihood systems)

e Livelihood resources
(economic, natural, human
and social capital)

¢ Institutional processes and
organizational structures
(government, civil society
and private sector);
Livelihood strategies
(productive and exchange
activities)

e Livelihood outcomes (e.g.
nutritional security, food
security, health security,
habitat security, education
security, income security,
social network security,
safety and environmental
security)

- Vulnerability arises out of the

everyday conditions that people
live under (poverty,
marginalization) as a result of
their livelihood opportunities
(definition closer to concepts of
disadvantage and deprivation
but relevant to risks and shocks
so it is discussed in context of
vulnerability to disasters)
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- HLSA is a systems approach
(recognises that poor people are
part of wider socio-economic
and socio-political systems that
influence resource production
and allocation decisions)

- It has parallels with the SL
approach and converges with NGOs
addressing livelihood issues at the
household level and below
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APPENDIX 3

RECONCILIATION OF REQUIREMENTS FOR AND
AVAILABILITY OF WATER
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APPENDIX 3A: Reconciliation of the Requirements for and Availability of Water for the
Year 2000 (MILLION M3/A)

Water management Reliable local Transfers in Local requirements Transfers Balance [(1+2)-
area yield (1) (2) (3) out (4) (3+4)]
1 Limpopo 281 18 322 0 (23)*
2 Luvuvhu/Letaba 310 0 333 13 (36)
3 Crocodile West and 716 519 1184 10 41
Marico

4 Olifants 609 172 967 8 (194)
5 Inkomati 897 0 844 311 (258)
6 Usutu to Mhlatuze 1110 40 717 114 319
7  Thukela 737 0 334 506 (103)
8  Upper Vaal 1130 1311 1045 1379 17

9  Middle Vaal 50 829 369 502 8

10 Lower Vaal 126 548 643 0 31

11 Mvoti to Umzimkulu 523 34 798 0 (241)
12 Mzimvubu to 854 0 374 0 480

Keiskamma

13  Upper Orange 4 447 2 968 3149 332
14  Lower Orange (962) 2035 1028 54 9)
15  Fish to Tsitsikamma 418 575 898 0 95

16 Gouritz 275 0 337 1 (63)
17  Olifants/Doring 335 3 373 0 (35)
18 Breede 866 1 633 196 38
19 Berg 505 194 704 0 (5)
Total for country 13 227 0 12 871 170 186

Source: Department of Water Affairs and Forestry, (2004). National Water Resources
Strategy.

1.
2.

* Brackets around numbers indicate a negative balance.

Surpluses in the Vaal and Orange water management areas are shown in the most
upstream water

management area where they become available (that is, the Upper Vaal and Upper
Orange water management areas).

Transfers into and out of water management areas may include transfers between water
management areas as well as to or from neighbouring countries. Yields transferred from
one water management area to another may also not be numerically the same in the
source and recipient water management area. For this reason, the addition of transfers
into and out of water management areas does not necessarily correspond to the country
total.

The transfer of water from Lesotho to South Africa is reflected in the tables as being
from the Upper Orange water management area.
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APPENDIX 3B: Reconciliation of the Requirements for and Availability of Water for the

Year 2025 Based Scenario (MILLION M?3/A)

Water management area | Reliable local | Transfers in | Local requirements | Transfers |Balance [(1+2)-| Required for
yield (1) (2) (3) out (4) (3+4)] development

1 Limpopo 281 18 347 0 (48) 8

2 Luvuvhu/Letaba 404 0 349 13 42 102

<] Crocodile West and 846 727 1438 10 125 0

Marico

4 Olifants 630 210 1075 7 (242) 239

5 Inkomati 1028 0 914 311 (197) 104

6 Usutu to Mhlatuze 1113 40 728 114 311 110

7 Thukela 742 0 347 506 (111) 598

8 Upper Vaal 1229 1630 1269 1632 (42) 50

9 Middle Vaal 55 838 381 503 9 0

10  Lower Vaal 127 571 641 0 57 0

11 Mvoti to Umzimkulu | 555 34 1012 0 (423) 1018

12 Mzimvubu to 872 0 413 0 459 1500

Keiskamma

13  Upper Orange 4734 2 1059 3589 88 900

14  Lower Orange (956) 2082 1079 54 (7) 150

15  Fish to Tsitsikamma | 456 603 988 0 71 85

16 Gouritz 278 0 353 1 (76) 110

17  Olifants/Doring 335 3 370 0 (32) 185

18  Breede 869 1 638 196 36 124

19  Berg 568 194 829 0 (67) 127
Total for country 14 166 0 14 230 170 (234) 5410

Source: Department of Water Affairs and Forestry, (2004). National Water Resources
Strategy.

Brackets around numbers indicate a negative balance.

Based on infrastructure in existence and under construction in the year 2000. Also

includes return flows resulting from a growth in requirements;

The assumed growth in urban and rural water requirements results from the anticipated
high population growth and current ratios of domestic to public and business water use.

Allowance has been made for known developments in urban, industrial and mining

sectors only, with no general increase in irrigation.
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APPENDIX 4

INTERNATIONAL, NATIONAL AND PROVINCIAL
DISASTER RISK REDUCTION AND SOCIAL
PROTECTION MEASURES FOR WATER RELATED
HAZARDS
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APPENDIX 4B: Eastern Cape

References: Eastern Cape Social Protection Table

1) Parliamentary Monitoring Group (PMG) (2009). Regional Departments of Water Affairs in
Eastern Cape, Western Cape & Limpopo on their Support to Local Municipalities Or 15) or
20)

http://www.pmg.org.za/report/20090909-briefings-regional-departments-water-affairs-
eastern-cape-western-cap)

2) Province of the Eastern Cape. Provincial Growth and Development Plan 2004-2014
(PGDP). http://www.ecprov.gov.za/index.php?module=pgdp

3) Department of Environmental Affairs and Tourism; Department of Health (2004). National
Waste Management Strategy Implementation -Eastern Cape Provincial Health Care Waste
Management Workshop Report November 2004.
http://www.environment.gov.za/nwmsi/HCW/docs/JBO%2004-11-
29%20Eastern%20Cape%20Provincial%20Workshop.pdf

4) DWA (2008). Presentation to Portfolio Committee on Water and Environmental Affairs.
Support Provided to Local Government. Presented by Nomonde Mnukwa Regional Head,
Department of Water Affairs: Eastern Cape

5) DWA (2004). A History of the first Decade of Water Services 1994-2004. Meeting the
Millennium Development Goals.
http://www.dwa.gov.za/documents/Publications/firstdecade.pdf

6) Department of Agriculture Annual Performance Plan 2007/2008, (52nd National
Conference of the African National Congress 2007)
http://www.ecprov.gov.za/index.php?module=app&year=1

7) Equal Opportunity Fund South Africa (2007). Projects. http://www.eof.org.za/projects.htm
8) Department of Public Works (2009). Expanded Public Works Programme: Five Year

Report 2004/2005-2008/2009.
http://www.epwp.gov.za/downloads/EPWP Five Year Report.pdf

9) SACP (2003). Blade Nzimande's speech delivered at the Chris Hani Institute Launch.
Umsebenzi Online (Vol. 2, No.8) http://www.sacp.org.za/pubs/umsebenzi/2003/uol013.htm

10) http://www.ecdc.co.za/about_the_eastern_cape/infrastructure OR
http://www.ecdc.co.zalfiles/report/280909152002.pdf

11) Amatola Water (2010). About Us. http://www.amatolawater.co.za/about-us/introduction

12) Eskom. Company Information.
http://www.eskom.co.za/live/content.php?Category ID=14

13) Bohlweki SSI Environmental (2008). EIR — Regional General and Hazardous Waste
Management.- Eastern Cape. http://www.bohlweki.co.za/librarybycat.php?cat _UID=1

14) Cosatu Daily News (2007). Vacancy for Director at Chris Hani Institute. http://groups-
beta.google.com/group/cosatu-daily-news/web/vancancy-for-director-at-chris-hani-institute
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15) Eastern Cape NGO Coalition (ECNGOC). About Us.
http://www.ecngoc.co.za/index.php?option=com_content&task=blogcategory&id=13&ltemid=
62

16) Sakisizwe Local Municipality. Integrated Development Plan (IDP) 2009-2010.
http://www.sakhisizwe.gov.za/uploads/documents/Sakhisizwe%20IDP%202009-
10%20Final.pdf

17) Chris Hani District Municipality (2001). Draft Water Services Development Plan.
www.dwaf.gov.za/dir ws/\WSDP/docs/WSDP/EC/DC13CHRISHANI.doc

18) Chris Hani District Municipality (2004). Integrated Sustainable Rural Development
Programme. Cabinet Lekgotla Report. Nodal Delivery Team.
http://isrdp.dplg.gov.za/documents/Lekgotla Reports/ISRDP/Jan2005/Chris%20Hani%20Le
kgotla%20Report.doc
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CALA/TSENGIWE CASE STUDY
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Cala/Tsengiwe

Introduction

Cala is a rural town and settlement situated approximately 100 km west of Umtata in the
Eastern Cape province of South Africa. It has a temperate inland climate. The Tsomo River
runs through the area just to the west of the town. Cala is the main administrative centre of
the Sakhisizwe Local Municipal (LM) Area, which consists of seven wards. Sakhisizwe LM
falls within the Chris Hani District Municipality (DM). Excluding small pockets of privately
owned land in Cala Town, the largest part of the Municipality consists of various forms of
tenure on communal or state owned land. There are small pockets of privately owned land.
Existing settlements are variably categorised as scattered low-density rural residential
settlements, communal agricultural land, commercial farms, and urban settlements.

The village of Tsengiwe is divided into two village sectors, Upper Tsengiwe and Lower
Tsengiwe both of which are within the Sakhisizwe LM boundaries. ‘Tsengiwe Engine’ is
referred to as an area of Tsengiwe in the context of water infrastructure. The engine that
pumps water from the Tsomo River is located in Tsengiwe Engine.

Both Upper and Lower Tsengiwe (and Tsengiwe Engine) are the community level focus of
this study. The village is defined as a scattered low-density rural residential settlement. It is
surrounded by communal grazing land and arable lands and is considered to be
representative of most villages in the area.

Collage of photos taken during field work in Tsengiwe (September 2010)

Many people in the Sakhisizwe LM area live in poverty as a result of the high illiteracy (90%)
and unemployment (24%) rates. The unemployment rate in urban Cala is 34%. The

Page 157



APPENDIX 6B: Cala Case Study

unemployment rate in Tsengiwe is estimated by locals to be close to 80%. There is no
industrial area nearby, and most of the men that worked in mines in Gauteng have been
retrenched since 1999. This has led to social problems including crimes such as theft,
murder and rape, drug abuse, alcoholism, youth suicide, gender inequality and the rapid
spread of HIV/AIDS.

The balance of the population at the village level comprises the elderly, many of whom are
grandmothers taking care of young children and some youth who have chosen to settle
there. The elderly people depend on pension and child grants for the children they take care
of (if children’s’ parents do not use the grants to supplement their own income). Most of the
people living in the Sakhisizwe LM are youth; 47.6% are between the ages of 0 and 19 and
34.5% are below age 15. The most productive age group (20 to 45) is only 30% of the
population. Much of the labour for the wealthier provinces comes from the Eastern Cape
(IDP 2009-2010, p.16) and many of this latter age group travel to other provinces to find
work. People of 65 years and up comprise 8.6% of the population which below the age of 15
results in a dependent population of approximately 46%, which is further increased by the
numbers of unemployed.

Youth outside the local goods shop in Tsengiwe

Ultimately the economic earners in the population are few compared to the elderly and
young or school-going children they have to support, resulting in high levels of dependency.
The most productive age group (20 to 45) is only 30% of the population and at least 34% of
not up to 80% (seasonally?) of these are unemployed. As elsewhere the high level of
unemployment compounds the problems of dependency on grants.

The high percentage of youth in the population will likely lead to an increase in demand for
schools and facilities such as sporting fields, as well as educational training centres that can
facilitate entrance into the workforce of these young people (i.e. vocational training).

Hazard Identification

Seasonal water scarcity and drought, a lack of water services, food security issues and
social problems are experienced throughout the Sakhisizwe LM. There is mention that less
water is flowing for shorter periods in the Tsomo river (pers. comm.; Village Headman,
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December 2010). Assessment of longer term rain and runoff record to assess whether this
is linked to larger scale changes in climate or to land use patterns in the headwaters or both
has not been undertaken in this study.

SSLSRE

Dry unfenced fields in Lower Tsengiwe show the impact of drought
exacerbated by overgrazing and incipient erosion.

Ineffective governance by local and regional leaders and limited water service delivery add

to the problems experienced by the community. The villages surrounding Cala will go
without water because pumping does not occur frequently enough and the trucks do not
have enough carrying capacity to meet the demands.

There are high rates of HIV/AIDS in the economically active and younger age groups. The

issues of food insecurity and water scarcity exacerbate the health problems of those infected

and those who care for them.

Table 4 Hazard Scoring for Case Studies
Hazard Cala Kayamandi Carletonville
Score Information Score Information Score Information
. _ Township at Severe flooding
Incised river valleys, ) ) likely every 20-50
. . relatively high
Flood 2 relatively high 3 . 3 years along
) elevation above . ;
elevation . various river
the river
courses
. Severe drought Severe drought
Drought 4 SOTICETEILENZ A likely every 10-20 | 4 likely every 10-20
every 10-20 years
years years
Few cases of water Highly polluted Information
Biological 2 borne diseases each | 5 . only p 5
river system unknown
year
Technological 2 Minor agrlcgltural 5 Agrlcgltural runoff 5 AMD constant and
runoff pollution pollution present severe hazard
Constant
Poor water .
Poor water . upheaval and civil
. infrastructure .
I infrastructure . unrest with
Institutional 5 . . 4 planning, 5 yearly | 5
planning and service " regards to what
. change in .
delivery g DM and province
municipal staff .
area falls in
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Drought combined with institutional dysfunction is considered the biggest hazard faced by
the Tsengiwe community. Floods can happen but seldom have a significant impact since
villages are well above flood lines. Contamination of water is reported but is not a chronic
risk and villagers considered floods and polluted water a lesser priority than drought. The
HIV/AIDS infection is a serious issue in the community and risk of infection is increased
because of crime patterns and generally weakened immune systems associated with food
insecurity, and the social and health ailments of alcoholism. HIV/Aids is a complex disaster
warranting more in depth study and is not as directly related to water supply and sanitation
infrastructure and the management thereof as drought is. The Risk Assessment
methodology developed in this study was applied to Drought in the context of Institutional
Dysfunction which compounds the impact of drought.

Social Vulnerability and Coping Capacity

The key elements associated with coping capacity and social vulnerability as described in
Section 2 and Appendix 1 of this report are used to select indicators that can be used as a
qualitative to semi-quantitative measure of the Vulnerability and Coping Capacity variables
in the Risk Equation (R=HxV/C) (See Section 3 and 4 of the Main Report and Appendices 4,
5, and 8).

Social vulnerability and coping capacity are considered in terms of those elements that
would exacerbate/mitigate the impact of a disaster and or hinder/support disaster recovery.
For example low income, illiteracy, poor sanitation and housing are elements of social
vulnerability reflected in the economic, health and education profile of the community itself.
Indicators consider literacy and educational enrolment rates, income, the number of people
receiving social grants, unemployment levels, and levels of sanitation and basic housing.

Coping capacity is discussed in relation to the availability, functioning or lack of responsive
social protection factors viz. disaster management, policing, provision, operations and
maintenance of adequate potable water and sanitation services. At the municipal level
disaster management mechanisms such as early warning systems and water and waste
water treatment works are evaluated. At the community level, community run projects and
community responses to disasters are considered.

The Key Outcomes (KO) developed and accompanying Statements of Intent (Sol)
incorporate these indicators that reflect the Social Vulnerability (V) and Coping Capacity (C)
used to calculate the risk of an impact arising from Drought (the focus Hazard selected) at
community/village level.

At the community level, it is apparent that institutional mechanisms for social protection are
limited and that more in depth research on local coping capacities of men and women is
required. In order to address this gap, fieldwork was conducted in the town of Cala and the
Tsengiwe Village. The fieldwork explored community level vulnerabilities and coping
capacity, and coping mechanisms at local municipal and non-governmental level. It was not
possible in the time and with the resources available for the study to collect and collate an
adequate set of gender specific data. Interviews were conducted with:
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Members of the Tsengiwe community on the issues they face related to water infrastructure
and drought as well as their perceptions of risk and disaster

Head of the Sakhisizwe LM Water Services department
Head of LM Integrated Development department

LM Disaster management personnel

Community radio

Masiphile Project

Caluso Project

Cala High School Deputy Principal

Tsengiwe Junior Secondary School Principal

Social Vulnerability

Economic
One of the main key issues identified by the Sakhisizwe LM is the dispersed settlement

pattern. The area is characterized by centres surrounded by scattered, underdeveloped rural
villages and there is limited economic activity outside of urban areas. There is a need to
develop rural economic development initiatives and programmes outside of urban centres.
(Sakhisizwe IDP 2009-2010, p. 28).

The unemployment rate in the Sakhisizwe LM is 24%. Cala urban area has an
unemployment rate of 34% and the village areas are estimated to have an unemployment
rate as high as 80%. Most people go to other provinces such as Gauteng, the Western
Cape and Free State to get jobs. The old age pension and child grants help to sustain
people and approximately 20% of people rely on these social grants as their primary source
of income for themselves and those in their care (Saleni, 2010).

Although 45% of residents are dependent on farming and livestock production for survival,
fencing which once prevented overgrazing has been destroyed in the last 15 years as it was
considered an apartheid legacy. Subsequently most fields have been over-grazed and
people can no longer afford to re-fence. The impact of reduced carrying capacity of the land
is compounded by periodic drought and a lack of appropriate water supply and conservation.
There is potential for maize farming along the banks of the Tsomo River but the maize-fields
that once thrived have not been ploughed for years.

Apart from a few stores selling basic grocery items and alcohol, and agricultural activities,
there is little sign of any other economic activity in this area. Improvements in Tsengiwe
Village are delayed by the limited service delivery systems by the Sakhisizwe LM.

Health

Many residents in Cala are malnourished. There is a high prevalence of TB and HIV/AIDS
and the traditional stigma attached to HIV/AIDS hampers the halting of the transmission of
the virus. According to Nurse Ngqobo at the Tsengiwe clinic (pers. comm., September 2010),
the clinic treats a dysentery case approximately once a month usually derived from children
playing in the river. Most children are immunized and are registered at the clinic which
distributes immunization cards. The clinic does a follow up when immunization is due.
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Education

In Cala, only 10% of people have competed secondary school, while 34% have some
secondary. Only 13% have Grade 12 and higher, and 2.5% have tertiary education. At Cala
High School, out of approximately 500 students, at least ten girls become pregnant each
year (although they do usually manage to finish school), and around 20 students drop out
each year (usually in grade ten). Out of the 515 students, 228 are boys and 287 girls. In the
graduating class of 2010, there are 43 girls and 30 boys. Out of the graduating class of
2009, only two students went on to tertiary education — one girl and one boy, both doing a
BSc. The school provides transport for students from the village. There is some career
planning and an exhibition by the District Educational Office was held in 2010 to give
students an introduction to accessing funding. However, there are limited vocational training
opportunities available for students — those that can go to the Queenstown technical college.
Most students end up unemployed after high school. In terms of disaster management at
Cala High, there is some mention of natural disasters in the environmental sciences classes.

Coping Capacities

Water Supply and Sanitation Infrastructure

The Sakshisizwe LM Water Services Department is overseen by the WSA as the water
services provider to manage Sakhisizwe water, namely water and sanitation, operation and
maintenance, treatment and disposal of effluent. Service provision in Cala, and particularly
Tsengiwe reflects both the need for integration between disaster management and water
services at the rural community level and two-way communication between communities and
the water services authority.

The levels of service to Tsengiwe are generally low, with the majority of residential structures
and toilets are self-built.

Typical village toilet (non-ventilated pit latrine)

Water is provided for Tsengiwe via three springs the latest two of which were brought ‘on
line’ in November 2010. All are located in Upper Tsengiwe. A small dam was constructed
around each spring and inlet and outlet pipes connected. Water is transported to taps
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through pipes. There are a total of 25 taps in Upper and Lower Tsengiwe and Tsengiwe
Engine, which is not enough to fulfill the demand or the requirement that a tap be within
200m of a house. In Lower Tsengiwe there are approximately 18 taps (4 for 40 households).
In the Tsengiwe Engine area there are approximately four taps for 160 households and there
are three taps in Upper Tsengiwe (household number unknown). Since 2004, there has
been an increase by 100 households but the infrastructure has not expanded to meet
population demands. Some people also have household water catchment tanks.

There is one green tank for all of Tsengiwe which the municipality fills (on an irregular basis)
when the springs are dry. The municipality has two trucks to cart extra water from treatment
works to the green tanks (a second tank is located in the neighbouring village Manzana).
One truck is 15,000 L and the other 13,000 L. However, at least three or four trucks are
needed to fulfill the demand. There is one water pump engine in Tsengiwe Engine, which
pumps water from the river and links to four taps for Tsengiwe Engine. As of May 2011, the
two newer springs are dry due to seasonal variation in rain.

Municipal water truck, delivering to Tsengiwe

Assurance of Supply

Water does not always reach the higher lying villages because it is often assumed that tanks
are full when they are not or the pumps are stopped because the work day is over. Longer
periods of pumping or improved infrastructure are required to meet the water demand but
the station is not manned 24 hours a day.

The LM Water Services department is aware of the need to get more plant operators, so that
if shifts are shared, the water will be pumped constantly and reduce or eliminate lapses in
water availability. No action has been taken since to date (May 2011) since field work was
conducted in September 2010. Operators go to the municipality to complain about water
services delivery but several operators have said it will take collective community action to
realise a positive response.

Currently a working team has been set up to bring the issue to the council but little action
has been taken beyond getting the Sakhisizwe Water Services Department to approve plans
to buy another plant that would also improve assurance of supply to all five villages.

The Sakhisizwe LM has limited capacity in terms of keeping up with existing projects let
alone initiating new infrastructure projects. There is a feeling that it will take concerted
community action to move the matter forward since the District Municipality, where Water &
Sanitation capital projects must be initiated, considers the project too big and the Water
Services department at the LM level has argued that they have little say in devising new
projects and therefore ‘can’t do much’.

There are currently one water quality technician, three O&M technicians (one civil and two
electrical technicians for the electrified borehole pumps), a water quality practitioner for
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routine maintenance, and a customer care officer dealing with rural education, an
administration clerk, water quality technician and finance control. Eight DWA staff was
recently transferred to the local municipality, five of which deal with routine maintenance.

The pipes and taps in Tsengiwe are monitored by Community-based technical operators,
who are paid R400 a month by the municipality. They check if engines, pipes and taps are
working and if there is a problem they report to customer care at the municipally and
organize the ordering of new supplies such as screws if necessary. According to the
operator for Lower Tsengiwe, water pipes are not often affected but taps need to be fixed
once a month. The Water Committee for Ward 6 which includes Tsengiwe (Upper and
Lower), Lower Cala, and Manzana holds monthly meetings with the operators. The
operators themselves used to hold meetings once a month but attendance has become
political, particularly with the current divide in the villages between those supporting two
different local leadership bodies: the Headman (put in power under suspicious
circumstances) and the Committee of Thirteen council.

Water Quality

In the Blue Drop Report 2010, for the Chris Hani District Municipality, Sakhisizwe (Elliot)
received a score of 26%. Cala failed to provide the necessary information for assessment.
Water supplies to Cala and the surrounding villages come from the Cala water treatment
works and the Tsomo River Package plant. The Cala WTW has:

A water quality monitoring technician

A water quality practitioner -routine maintenance

Three operations and maintenance technicians (2 electro, 1 civil)

Eight DWA transfer staff (five dealing with maintenance)

The eight DWAF staff were transferred in August 2010, to do maintenance work at the Cala
Water Treatment Works. There is no O&M manual followed and according to the head of the
water services department in Cala, the process controllers for water treatment are only
qualified as general workers though they deal with chlorine, conductivity, rapidity, etc.

Health Services

There is a clinic in the village, built in 2004, but many youth and members of the community
do not take full advantage of its services and allegations are made that the clinic managers
are negative and do not show up regularly. The clinic is supposed to provide the following
services: health education, ante and post natal care and delivery; immunization of children;
testing for HIV; diagnosis and treatment of TB; family planning; treatment of sexually
transmitted infections; screening for cancer -pap smear; treatment for minor and chronic
ailments and referrals.

The clinic is short staffed since it has only two nurses and one visiting doctor. It is estimated
by the workers at the Masiphile project (see below) that 50% of Cala residents have
HIV/AIDS, approximately 60-70% of whom are young parents. Elderly women are usually
left to look after children who have lost parents due to AIDS. The elderly are at risk of crimes
by youth gangs in the village, stealing their livestock or vandalizing their homes for example.
The village has no emergencies services, but does deliver babies and undertakes post natal
care. The clinic conducts campaigns on measles and polio, and has initiated a Chronic
Disease Support Group (hypertension, diabetes, epilepsy, TB) as well as a vegetable
garden project (a patch of land dedicated to growing vegetables for the elderly and the
families of approximately 50 volunteers that participate).
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Tsengiwe Clinic Garden

The clinic provides school health services — immunization and vitamin, as well as
discussions on the health risks of sexually transmitted diseases and the importance of family
planning. According to Nurse Ngobo, teenage girls are encouraged to come to clinic for birth
control (pill or injection) and many come on the weekends to seek more information. The
clinic also does outreach Upper Tsengiwe and Manznana — visiting elderly people once a
month in each location. Overall the clinic sees around 200 people a month, mainly elderly
women. Patients that cannot be treated at the clinic are referred to Cala hospital and
HIV/AIDS patients are referred to the hospital also.

Community run projects
The Masiphile Project is a community and church supported, multi-disciplinary social

upliftment project. The project was founded by community member Nomfundo Lily-Mlisa, a
former nurse and trained clinical psychologist who is currently the Director of Counselling
Services at Fort Hare University and a church leader in Tsengiwe Village. The project is
currently run by a small group of women from Tsengiwe Village, overseen by Nomfundo Lily-
Rose Mlisa. The project focuses on the support and upliftment of people infected and
affected by HIV/AIDS (Mlisa, 2009). They also invest in building longer term coping capacity
by assisting vulnerable children with purchasing their uniforms and providing a daily meal to
support school attendance not forgetting short term vulnerability issues such as food
insecurity and malnutrition. They intervene to mitigate the effects of HIV/AIDS and drought
on vulnerable people (elderly, orphans) through the provision of vitamins and food
programmes. All of the community members interviewed know of the project and
approximately 185 people benefit directly from the project’s work.

The project started receiving funding in 2010 from the Integrated Development Department
of the Sakhisizwe municipality. The project aims to build a shelter for children living in
abusive situations but is in need of sustained funding and more qualified psychologists,
nurses, and management leaders. The Sakhisizwe LM sees Special Programs with priority
areas being youth, the elderly, women, disabled people, and HIV/AIDS and has recently
started funding the Masiphile Project. There are 25 volunteers.
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The operation of the Masiphile Project in Upper and Lower Tsengiwe Village demonstrates
the impact a small community run project can have in mitigating the impacts of hazards for
vulnerable community members. It provides care and support to people infected with HIV
and AIDS (including the aged who are often left to look after families, and orphans and
vulnerable children), as well as aiming to reduce the stigma around HIV/AIDS. The project
undertakes the development of community awareness campaigns and education around
HIV/AIDS, crime, gender issues, alternative positive living and teenage pregnancy. The
project also focuses on food security; through the development of plans to fence off the
Tsomo River bank to re-form fields that can be managed and to develop irrigation schemes
in order to facilitate community run sustainable agriculture and feeding schemes (Mlisa,
2009).

Approximately 37 people per village benefit from project, and 24 people are visited
personally once a week. 42 children are assisted by the project, receiving food through the
centre and financial assistance for buying school uniforms. The project also makes an effort
to bring water to vulnerable villagers by going to people with tanks and asking them for
assistance. The Masiphile volunteers run awareness campaigns in the villages on HIV/AIDS,
teen pregnancy, and drug abuse and through volunteers from the University of Fort Hare
have provided training on home-based care. Volunteers have started a sewing group for
ladies to earn extra income and a children’s choir. Food is grown communally by the
Masiphile project and distributed. The majority of the elderly people interviewed reported
being assisted by the garden project.

The Masiphile project is important in dealing the with long-term causes of vulnerability
(education) as well as shorter term causes (food insecurity and malnutrition) as well as
mitigating the effects of HIV/AIDS and drought on vulnerable people (elderly, orphans)
through the provision of vitamins and food programmes.

Although the health workers and volunteers are not all well educated, they have a passion
and dedication to servicing the community. During periods of drought or high unemployment
such projects increase the coping capacity of those most vulnerable in the village (the
elderly, sick, and orphaned).

Disaster Management

There is no explicit reference to Disaster Risk Reduction in the Sakhisizwe LM IDP. There is
mention of putting in place measures that reduce the vulnerability of disaster prone
communities and provide appropriate preparedness and mitigation strategies. Discussing
with the LM disaster management personnel, there was little focus on DRR when it comes to
slow onset disasters such as drought but there was awareness and awareness raising
initiatives that focus on basic fire safety and how to secure house roofs against strong winds.
There is almost no interaction between the water services department and the disaster
management department even when it could be expected. For example when the water
service provision is delayed, the disaster management department does not step in to alert
and prepare the community. Disaster Management at LM and community level is discussed
further below.

At community level all 25 persons interviewed in Upper and Lower Village, answered “no” in
response to the question ‘Do you prepare for drought?’ They cited money, or most
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commonly, ‘there is nothing we can do’ as the reason for their response. The consequences
of fencing being destroyed since the late 1990s and consequences thereof were discussed
and it was simply stated that there are not enough funds on a household level to rebuild
areas of fencing. Fencing costs approximately R822 per roll but 90% of inhabitants depend
on pensions of R1000 a month.

In January 2009, the Headman started the Auylwamasango Agricultural Multi-purpose
project. The project involves 20 villagers in a co-operative, planting 20 hectares of land in
Upper Tsengiwe, primarily for the production of mealies. The money produced is used to get
fertilizer. So far no profits have been made but it is only entering the second ploughing
season. In meetings held by the Headman, there are discussions about cooperating on
fencing, water, and crop production issues and people are eager for assistance. However,
most of these people are elderly people — the young people, aside from a minority of village
youth, do not even attend meetings. The headman faces the current of issue of his
leadership being in dispute, which ultimately impacts support for projects and meeting
attendance.

There is one customer care officer under the LM Water Services Department who holds
monthly meetings with the communities through councillors. There were five campaigns
between March 2010 and October 2010 in Cala to raise awareness and encourage water
conservation and the use of alternative sources such as rainwater. The majority of villagers
interviewed during fieldwork all attend community meetings, but none recalled interaction
with the community service provider. Most people interviewed take a “wait and see”
approach to drought with little action to prepare. Furthermore there is a lack of regulation of
village activity in relation to water infrastructure. At least eight households in the villages
have connected personal pipes to the municipal source with no punishment and others use
the water to make bricks to sell.

In terms of disaster risk reduction there is general operation and maintenance but no real
integration of water services with disaster management personnel. The Water Services
Authority has disaster management staff at the district level and trucks are available to
deliver extra supplies in the event of a drought but more trucks are needed. During case
study fieldwork, it was revealed that money was paid under the table before the trucks
delivered to the village.

In the Sakhisizwe LM (but not in Tsengiwe) boreholes are supplemented with spring water
through a pipeline to reservoir supplies. The District is also drilling more boreholes to cater
for those that are drying up but there is no monitoring at the LM level besides the Water
Services Authority’s general sustainability monitoring for all ground water projects and
checking of boreholes. The Drought Relief Fund from the Water Services Authority and
Department of Water Affairs is R1 million for the purpose of spring protection. The Tsengiwe
springs have recently been upgraded as part of this project.

In summary there is a lack of disaster risk reduction at the community level in terms of
facilitating the use of rainwater and encouraging conservation and preparation. Given the
economic circumstances in the villages it would be necessary to subsidise the installation of
rainwater tanks at household level. There is very seldom communication between the water
services department and the disaster management department. Both departments claim to
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hold community meetings but have never combined efforts such as in communication
regarding water-borne diseases and the importance of boiling water.
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KAYAMANDI CASE STUDY
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Appendix 7A: Kayamandi Case Study Results
Introduction and summary background

Kayamandi is an informal township situated on the outskirts of Stellenbosch, the well known
historical centre of the wine farming industry in the Western Cape Province of South Africa. It
lies within the Cape Winelands District Municipality and within the Stellenbosch Local
Municipality.

The Plankenburg River runs through Stellenbosch, past the Stellenbosch industrial area,
which houses a clothes factory, cheese factory, dairy producing plants and spray-
painting/mechanical industries, around Kayamandi and joins the Eerste River on the
outskirts of town (Barnes, 2002).

The high levels of unemployment and poverty in Kayamandi, mean that few people can
afford to pay the municipality for better services. Sanitation is considered poor due to
overcrowding and overstrained toilet and sewerage systems. Street taps and communal bus
toilets are used (Barnes et al., 2004). The communal toilets are often far distances from the
housing units, and hence some people use buckets and leave their waste on the streets.
The municipality provides irregular solid waste management to the informal areas and toilets
are not well maintained. As a result they are often blocked and overflowing, resulting in
people using the bucket system or bushes. The leaking buckets and runoff after rains
further contribute to human waste entering the township stormwater and grey water system
which discharges into the Plankenburg River.

Kayamandi Township (Kleinerweltenbummler, 2006)°

Due to the lack of water services, the community makes use of the river for domestic use as
well as recreation, agricultural irrigation and livestock watering, which activities greatly

% http://commons.wikimedia.org/wiki/File:Kayamandi 01.jpg
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increase the contact between this community and the contaminated water of the
Plankenburg River. The Plankenburg River water is also used downstream for commercial
agriculture (vegetables, deciduous fruit and grapes), livestock watering and animal fodder.
This cycle for the transmission of infectious diseases such as diarrhoea is fatal when
combined with widespread poverty that accommodates lower resistance to infectious
diseases as a result of malnutrition.

More detailed background information pertaining to social vulnerability in relation to water
and sanitation infrastructure in Kayamandi is presented below. It is structured according to
the methodology described in Section 4 of the main report so as to facilitate the cross
reference with the presentation of the risk assessment associated with various identified
hazards in the area.

The risks associated with water contaminated by faecal matter and other human wastes
arise in some part because of social vulnerabilities and limited coping capacity at
community, local and district level. Thus the emphasis on this case study is on the
contextual description, facts and information which have influenced the selection and scoring
of social vulnerability and coping capacity indicators as detailed in the main body of the
report. These indicators reflect the circumstances of the Kayamandi community as well as
the Local and District Municipality responsible for Disaster Management and water related
infrastructure and the operations and maintenance thereof.

The data collection process and associated challenges are described in Section 4 of the
report Appendix 8. This case study fieldwork explored community vulnerabilities and coping
capacities, and mechanisms for social protection at local government and non-governmental
level. Case study fieldwork involved interviews at local and LM level.

Shacks in Kayamandi (Wikipedia, 2010)
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In Kayamandi interviews were conducted with:

Church leaders

Disaster management personnel

Masifunde Creche

Kayamandi High School teacher

Volunteers from Legacy Centre: Khayalimpilo House of Wellness

Yoliswa Makuleni — Educator at Ikaya Primary and Coordinator of Soul Buddiez Club

The results of these interviews and background literature review are presented in the
information below.

Identified Hazards and Associated Risks

The community of Kayamandi is exposed to periodic floods and fires which are dramatic and
short onset disasters, but the primary threat is that of infections contracted through
recreational exposure to and drinking contaminated water or consumption of food
contaminated by bacteria. It is a biohazard that arises from contamination of the
Plankenburg River and various studies have been undertaken since 2000.

Sampling studies over the past 10 years along the Plankenburg River in the vicinity of
Kayamandi have shown greatly elevated levels of E. coli bacteria, with samples below
Kayamandi exceeding the cut off level of 2000 E. coli per 100 ml of water 90% of the time,
and E. coli levels reaching 16 million per 100 ml in some instances (Barnes et al., 2004).
High levels of Streptococcus, Staphylococcus and Enterobacter bacteria are also present,
and these cause serious disease and illness in both humans and animals, including
streptococcal throat, progressive pneumonia, streptococcal toxic shock syndrome, infection
of superficial skin layers and wounds, and urinary tract infections (Barnes et al., 2004).

The dominant source of these bacteria is identified as storm water, grey water and local
runoff that is contaminated by human faeces and solid waste mostly from informal settlement
area(s) of the Kayamandi township as well as the Pappegaaiberg Informal Settlement south
west of Kayamandi. The contamination is primarily a result of poor sanitation services and
waste management (Barnes et al., 2004). The failure of formal sewerage systems in other
towns in the area also contributes to the contamination but to a lesser extent, along with
untreated winery effluent (often with high nitrate and phosphate concentrations which cause
the development of algal blooms in dams) and industrial waste.

Tests by a departmental community health team from the University of Stellenbosch
exposed dangerously high levels of faecal contamination in the river below Kayamandi. For
example, in February 2003 a test for Faecal Coliforms, taken from a section of the river that
runs above Kayamandi, found 329 Faecal Coliforms per 100 ml. At the testing point below
Kayamandi the water was contaminated with 12 860 000 Faecal Coliforms per 100 ml
(Barnes, 2002a). Barnes estimates that since 2003 these levels have only become worse
(Barnes interview, 2010).

The repeated results of water quality testing indicate a high level of a multitude of diseases
within the population of Kayamandi. Several bacteria that can cause severe diseases,
serious infections in humans, a high fatality rate or serious impairment were detected. So-
called ‘flesh eating’ bacteria that cause throat infections and cardiac conditions when the
organisms settle on the valves and rheumatic fever were detected. Bacteria that cause skin
and wound infections, septicaemia, heart disease, arthritis, pneumonia, violent nausea,
vomiting and diarrhoea were also found in addition to E. coli (Yeld, 2004; Thom, 2002).
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The Plankenburg River also poses a health hazard to users downstream where farmers use
the water for irrigation of grape fields and fresh fruits. Aside from exposure through
recreational use of the river, these farmers have complained about the possible impacts of
the pollution on their ability to export due to quality and buyers’ perceptions of quality. In
addition, the river flows through Stellenbosch’s industrial area after it has past Kayamandi,
which is the location for, amongst others, a clothing factory, a well-known cheese factory,
yoghurt- and dairy-producing plants, and spray-painting and mechanical workshops (Paulse
et al., 2009).

Interestingly, in 2007, the Community Water Supply and Sanitation Unit of the Cape
Peninsula University of Technology (CPUT) conducted a Participatory Rural Appraisal
Workshop in Kayamandi. The Community Risk Assessment also highlighted the high levels
of water contamination and prevalence of disease.

The participants’ purpose was to analyse the causes of the hazards they considered to have
the greatest impact. The results of the exercise reflected the relevance of community risk
perception and the importance of incorporating community experience into water
infrastructure planning, implementation, operation and maintenance.

Participants identified several major themes associated with risk of disease, including:
Spread of disease (namely TB, AIDS and water-borne diseases) which in itself is a risk
Solid Waste (identified as a Hazard)

Toilets (identified as a Hazard)

The inextricable link between bad community practises and adverse social conditions was
identified as the underlying causes of the spread of diseases. It was recognized that certain
behaviours compound the risk and spread of disease associated with the man made hazard
of poorly designed, installed, operated or maintained water or sanitation related
infrastructure.

According to participants, diseases result primarily from dirty water caused by blocked
drains, the dumping of inappropriate materials into toilets and drains and rotting waste water
adding harm to the grey water that flows out of blocked drains and black water from blocked
toilets. Blocked drains have the most negative health impacts in the hostel areas. Throwing
of food, solid waste and children’s nappies were identified as an immediate cause of blocked
drains. Inadequate municipal services, mainly a lack of skips and bins (also due to theft of
bins) results in waste being disposed of everywhere, including water streams. It was agreed
that such behaviour of residents increases the threat and their vulnerability to it, especially of
children who also play around and drink with their mouths from the taps which are left
unattended and running by adults. All these behaviours were identified as a ‘hazard’.

Table 5 Hazard Scoring for Case Studies
Hazard Cala Kayamandi Carletonville
Score Information Score Information Score Information
' . Township/at Severe flooding
Incised river valleys, . . likely every 20-50
. . relatively high
Flood 2 relatively high & ) 3 years along
) elevation above . .
elevation . various river
the river
courses
. Severe drought Severe drought
Drought 4 Severe drought likely |, likely every 10-20 | 4 likely every 10-20
every 10-20 years
years years
) Very high
Biological 5 HIV/AIDS pandemic | 5 Highly polluted 5 HIV/AIDS
river system
prevalence
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Technological

Minor agricultural
runoff pollution

Agricultural runoff
pollution present

AMD constant and
severe hazard

Constant

Poor water i upheaval and civil

infrastructure e el uﬁrest with
Institutional 5 lanning and service 4 planning, 5 yearly | 5 regards to what

P . 9 change in 9 .

delivery DM and province

municipal staff .
area falls in

Adverse social conditions were explained as the result of the influx of migrant workers form
the Eastern Cape into Kayamandi, who can lack awareness of the appropriate use of shared
facilities and sanitation systems. There was a sense among permanent residents that others,
who come from neighbouring provinces they consider home, see Kayamandi as a temporary
‘dormitory’ residence and therefore have a lack of ownership and care for the facilities. Due
to a lack of alternative accommodation and high demand for living space with limited supply,
there is in addition an increase in the potential risk of the spread of water borne, airborne
and contact diseases; a lack of privacy and overcrowding and overloaded services.

Social Vulnerability and Coping Capacity

The key elements associated with coping capacity and social vulnerability are used to select
indicators that can be used as a qualitative to semi-quantitative measure of the Vulnerability
and Coping Capacity variables in the Risk Equation (R=HxV/C) (See Section 3 and 4 of the
Main Report). Social vulnerability is considered in terms of those elements that would hinder
disaster recovery such as a low income, illiteracy, poor sanitation and housing. Coping
capacity is discussed in relation to the availability, functioning or lack thereof of responsive
social protection factors viz. disaster management, policing, provision, operations and
maintenance of adequate potable water and sanitation services.

Indicators that reflect disaster management mechanisms at the municipal and community
level such as early warning systems and water and waste water treatment works
requirements are used to score coping capacity. At the community level, community run
projects and community responses to disasters are considered. Social vulnerability is
reflected in the economic, health and education profile of the community itself. Such
indicators consider literacy and educational enrolment rates, income, the number of people
receiving social grants, unemployment levels, and levels of sanitation and basic housing.

Social Vulnerability

Economic factors

In 2007 it was estimated that Kayamandi had a population of 15943 (Community Survey,
2007). However, many non-governmental organizations operating in the area estimate a
current population of between 28,000 and 33,000 and a growth rate of up to 10,000 people a
year (see Pochorous, International Student Organization Stellenbosch, and Threads
websites).

Housing in Kayamandi is both informal (squatter dwellings, shacks) and formal (detached
houses, hostels, flats, townhouses) housing, although the majority of housing units are of an
informal character. The 2001 census reflected that 48.8% of residents live in shacks,
informal dwellings or are homeless.

Incomes in Kayamandi are generally low but there is a higher risk of poverty among females.
Three quarters of the economically active population are employed full time, largely in
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unskilled work resulting in the majority of households having incomes of R 3500 or less per
month and 92% with R1500 or less (DAG, 2003). One half of employed women earn R1000
per month or less as opposed to only 27% of men. Furthermore many women raise children
alone without a proper income due to a lack of job opportunities (US, 2001). It is likely that
job opportunities are rare, especially for poor, unskilled and uneducated women (Campbell,
2003), a situation that further contributes to poverty in these households.

Overall a large percentage of the community lives below the poverty line with most recent
available data shows that 8.7% of the economically active earned less than R500 a month
(US, 2001). At the LM level there are approximately 17% living on the extreme poverty line
while the average unemployment in Stellenbosch and environs is 17.1%. The highest
unemployment rate is 36.4% reported amongst women in the 15-29 age groups (US, 2001).
This is a possible indicator for a high unemployment rate especially among younger
population segments in Kayamandi.

Health Issues

The majority of the community has impaired immune systems, and there is a high
prevalence of tuberculosis and HIV/AIDS (Barnes et al., 2004). Shack dwellings provide
inadequate protection against damp, which can lead to chronic diseases such as
rheumatism and arthritis, and respiratory illnesses such as pneumonia and bronchitis
(Barnes et al., 2004). Due to the informal nature of the housing, and the climate of the south
Western Cape, the area is also prone to flooding during winter cold fronts and spring cut-off
lows, compounding risks. Children are particularly vulnerable in Kayamandi. Turcotte (2003)
examined the nutritional status of children younger than five years in a 24-hour recall survey
in Kayamandi. The most significant finding was a 24% prevalence of stunting in the sample.
Children who suffer from stunting (including growth retardation as a result of poor diets
and/or recurring infections) tend to have more frequent episodes of severe diarrhoea and are
more susceptible to infectious diseases such as malaria, meningitis and pneumonia (Steyn &
Labadarios, 2002).

As a result of an uneven distribution of services, the majority of incidences of diarrhoea in
Stellenbosch come from Kayamandi. The statistics of the Kayamandi Community Day Care
Clinic indicate that, from January to December 2003, only 156 children were treated for
severe diarrhoea (WC Stellenbosch Municipality, 2003). However, there are indicators for a
much higher rate of children with diarrhoea than reflected in the statistics (Paulse et al.,
2009).

Diarrhoea is fatal when combined with widespread poverty that accommodates lower
resistance to infectious diseases. It is directly related to a lack of access to clean water and
appropriate sanitation, and is considered one of the main causes of infant mortality in
developing countries (WC Stellenbosch Municipality, 2003).

Education

Kayamandi has two main schools, the Ikhaya Primary School and Kayamandi High School.
It was estimated in 2004 (Dennerlein & Adami, 2004) that at least eight primary schools and
five secondary schools would be needed to meet the actual requirement of basic education
in Kayamandi. Another demand is the establishment of a centre for illiterate adults and
children with learning problems.

It is estimated that around 6 000 children in Kayamandi are at primary school age. In 2001
22% of the total population were between the age of 5 and 14 years (Statistics South Africa,
2001). However, only 1 700 learners are registered at the primary school (Statistics South
Africa, 2001).
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Information from school clinics in Stellenbosch indicates that approximately 900 learners
attend schools outside Kayamandi in Cloetesville, Idas Valley, the surrounding areas of
Stellenbosch and private schools. There are currently 850 students enrolled at Kayamandi
high school. One teacher at Kayamandi High estimated that if one would follow the 180
grade 8 students that start in 2010 and follow the individuals, not all would make it to grade
12 in five years (some would take six or seven), and about 35% would have dropped out by
the time of class graduation.

Of those that graduate, less than half go onto other forms of education (college, university,
technical, vocational training) and, of that less than 20% that go onto university level
education. Most students go on to work because they have limited access to funding,
additional income, and continuing with higher education in Stellenbosch requires overcoming
a cultural divide. During case study work at Kayamandi High school it was noted that
alcohol is a problem for most students and on average there are ten teenage pregnancies a
year. Pregnant students are required to finish their year-end exams if possible but few of the
young women return to finish their schooling.

Educators are motivated and learners are aware that the way out of poverty is through
education. Furthermore the school is 100% government funded and there is a free meal for
all students at 10 am. The school uses courses such as Life Orientation to discuss the
issues of drugs, alcohol, and rape. Geography classes use the Plankenburg River as case
study material. The school is considered a safe place, free of violence but unfortunately the
context from which students come is a barrier for many students in furthering their
educational potential.

Lack of education, or human capital, is thought to be one of the biggest causes of the
poverty cycle. Access to education in impoverished areas has been proven to decrease
infant mortality rates, reduce family sizes thereby reducing population growth, and increase
health and nutritional awareness. Closing the gender gap in education is a particularly
important development goal and is one of the main benchmarks of the Millennium
Development Goals (MDGs). Education empowers women to seek better health care for
themselves and their children, know their rights and claim them. Overall, educating the girl
child and providing opportunities for women has a ripple effect in terms of reducing poverty
and creating a culture of education within families (UNFPA).

A survey (US, 2001) found that 57.5% of the interviewed women, 12 years and older, had
borne a child. More than one third of this group of women (34.5%) had one child, 47% had
two or three children and 18.3% had four or more children (US, 2001). Furthermore, 42.4%
of the women had borne their first child when they were still at school, of which 5.9% testified
that they were still in primary school when they had borne their first child. Only 5% of the
women were older than 30 years when they first gave birth (US, 2001).

These shocking statistics which straddle education, safety and security health and economic
issues are most starkly reflected, directly or indirectly, in the information on safety and
security below.

Safety and Security

According to the Crime Analysis Centre in Stellenbosch (CIACS) (2004 in Business
Intelligence Meny, 2004), crimes in the residential area of Kayamandi are mainly contact
crimes such as murder, rape, assaults and robberies (including attempted robberies) against
individuals. The majority of these crimes are liquor-related and occur at weekends and at
night in dense informal settlement areas (Business Intelligence Menu, 2004). People state
that during these periods a state of emergency dominates the atmosphere in Kayamandi
with little police supervision, especially at night.
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Domestic violence, rape and sexual abuse of children are contact crimes that tremendously
influence the mental and physical safety of women and children in their living areas and
contribute to the spread of HIV/AIDS. The majority of households (64%) used communal
facilities some distance away (Barnes, 2002b). Residents, especially women and young
girls, try not to leave their houses or walk around the area at night since the narrow and dark
pathways between shacks are where sex-related attacks happen. This situation is life
threatening to women and a limitation to their personal freedom and safety. For women, a
journey to the toilet at night can be fatal.

The three main forms of violence faced by women in Kayamandi are domestic violence, rape
and sexual abuse of children. These forms of violence are not only assumed to have an
impact on the general health of women and children, but are also risk factors contributing to
the increasing prevalence of HIV in South Africa (known as the “Twin Epidemic’).

The majority of cases of domestic violence occur in squatter areas in Kayamandi. The most
frequent forms of violence were kicks, strikes, and abusive language and the use of sharp
objects. Victims were mainly women and children (Business Intelligence Menu, 2004).

In Kayamandi, 33 cases of rape by strangers were reported from September 2002 until
August 2004 (Rape Crisis, 2005). These incidences mainly occurred in densely populated
and informal areas and/or in areas adjacent to the police station. All victims were female and
forced to have sexual intercourse concomitant with physical violence (they were held down)
or other objects (including guns). The mean age of rape survivors was between 12 and 30
years (Business Intelligence Menu, 2004). Girls under 18 were particularly vulnerable to
rape, constituting approximately 40% of reported rape and attempted rape cases nationally,
with 12 to 17 year-olds reflecting the highest rape ratio per 100 000 of the female population
(Human Rights Watch, 2004b). These statistics only include rape between two strangers.
Rape in a relationship, rape of men, oral rape and rape with objects are excluded from these
statistics (Rape Crisis, 2005). International scientific results in this field conclude that most
incidences of sexual abuse occur by someone known to the child (Richter et al., 2004).

The reality in Kayamandi is likely to be a lot worse than official statistics confirm. In general,
reporting of all crimes to the police is low in South Africa, particularly rape, which is
stigmatised and reporting can make women more vulnerable. Rape Crisis (2005) assumes
that only one out of 20 cases of rape and/or sexual abuse, including sexual abuse of
children, is reported to the South African Police. Reasons why people do not report crime to
the police are manifold and include social and cultural factors, e.g. financial dependence of
women on their husbands or stigmatisation of rape victims and people living with
perpetrators.

Informal Housing and sewage line running past houses in
Kayamandi (Bicher, 2005)
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Coping Capacity

Coping capacity is scored on the basis of the Hyogo Framework of Action indicators of
progress, criteria which is adapted to fit the local context. Coping capacity is conceptualized
by indicators related to disaster risk reduction and disaster management mechanisms at the
local and community scale, as well as the existence of early warning systems. It is also rated
by indicators concerning the social protection mechanisms at the community level
(community development projects, education, and health care) and water and sanitation
infrastructure. At the local municipal level, indicators regarding water and waste water
treatment works are developed. Qualitative information regarding municipal functioning,
community projects and disaster risk management is also provided to contextualize these
indicators and provide a basis for recommendations for increasing coping capacity at the
municipal level.

Water and Sanitation Infrastructure, Operations and Maintenance

The Reconstruction and Development Project (RDP), the governmental programme for
housing and development in disadvantaged communities, has improved the infrastructure of
Kayamandi since 1994. However, most of the residents have been on the waiting list since
1993 (Development Action Group, 2002). According to the Pilot Project in Southern Africa
(2004), 2300 formal living units would be needed in Kayamandi (Erhard, 2000) to improve
living and sanitation conditions for its inhabitants and to help contain overcrowding. In
general, those people living in brick and detached houses have a toilet inside the house
(18%) in 2002. Informal dwellings and settlement areas of Kayamandi have very low levels
(DWAF, 2001) of water, sanitation, waste or electricity services although the formal areas
and town of Stellenbosch has a high level of services (all households have in-house water
connections and most have a water sewer system; most roads are tarred and the refuse
removal system is the black-bag type; the municipality generally provides electricity) People
living in the informal settlement area use public taps for drinking and washing. (Bicher,
2005).

The sanitation system is by communal “bus toilets”. These were first built in the hostels area
around 1990 when overcrowding increased followed by outbreaks of TB and HIV around
1987 and 1988 which were associated with poor hygiene. Some residents now have toilets
outside their residences but the majority use communal facilities located quite a distance
from most dwellings, often not within walking distance. According to a 2002 study, 12% of
people interviewed had toilets outside, but directly next to the house, whilst the majority of
households (64%) used communal facilities some distance away from dwellings (Barnes,
2002). A total of 6.4% in a study (Barnes, 2002) reported that there was no toilet available
within walking distance. For the official estimated population of almost 16,000 there are
approximately 29 ablution blocks (around 550 people per ablution block).

Communal toilets were and remain inadequate and poorly serviced especially in relation to
the ongoing influx from the rural areas of the Western Cape and other provinces (See
disaster management section below). When there are too few toilets for too many people,
operations and maintenance issues that impact the proper functioning of the few toilets there
are and render them unusable or dysfunctional. When too many people are sharing a toilet
and the social fabric and bonds do not facilitate cooperative behaviour the toilets become
dirty, are not cleaned regularly or toilets are locked to limit the use by strangers leading to
defecation next to the toilets. When toilets become blocked or pipes break the situation
worsens.

Van Wyk et al., 2004 reported that the ablution blocks were not well maintained, often had
blockages or overflows, that the shared toilet keys were not always available, leaving people
to use the surrounding bushes or their own containers (often leaky). Many people leave
their human waste on the streets where children play and dogs and insects are attracted to
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it. It can remain in the streets for days as the waste management provided by the
Municipality of Stellenbosch is once a week for formal areas and irregularly for informal
areas.

Further aggravating the situation there are too few skips available for domestic solid waste
and those that exist are often overfilled and/or too far from many houses. Waste is therefore
thrown into water streams and placed next to houses. Additionally, waste is often left next to
skips. There is a lack of responsibility for solid waste disposal and poor service monitoring.

Disaster Risk Management

Develop Disaster Risk Reduction Strategies: Municipal Functions

In an interview with Lucinda Segels, the sole member of the Disaster Management
Personnel team for the Stellenbosch Local Municipality, several important themes and
recommendations related to disaster management on the part of municipalities and local
leaders, particularly in the context of Kayamandi, arose.

These include:

A lack of a long-term view on issues

A lack of regulation and disaster risk reduction/planning

Local political corruption

Lack of a Long Term Vision: Municipal projects are often very focused on a particular
event for a limited period of time, such as a massive river clean up or waste removal after a
fire but there are few long-term initiatives, mainly maintenance of the status quo.

Lack of regulation and disaster risk reduction: The municipality is negligent in dealing
with environmental health. Informal areas have almost no waste removal even though new
houses are erected daily. There is little regulation in informal areas; people sometimes build
their homes over storm water drains so that they can have their own toilets.

The municipality is aware of the flood lines and degree of flooding that occurs during the
winter but hostels are almost always affected. Residents themselves know that the flood
happen in the winter but continue to build in flood prone areas. This is perceived by
authorities to reflect generally low levels of responsibility and poor self discipline. That being
said, Segels (pers. Comm. 2010) argues that it is difficult to compare informal and formal
areas in terms of service use. Informal settlements do not have the amenities that formal
settlements have (such as roll bins for garbage) and therefore expectations of what people
can realise for themselves with given energy, health and material resources, should be
different as well.

In the next two years it is estimated that another 10,000 people will be in Kayamandi, yet the
municipality has not given attention to what they will provide in terms of routine services or
the budget necessary to prepare let alone cater for the expanding informal settlements. They
are unprepared and plan to provide the same services at the same budget and same volume
each year. Promises for a better future are politically motivated but not thought through in
terms of bureaucratic and practical realities such as municipal budget cycle, grant fund
applications which remains largely a reactive process. The concept of water and sanitation
infrastructure implementation being a disaster mitigation/risk reduction measure is not
appreciated by councillors.

Segels also deals with social grants and works with NGOs, which she feels is important in
disaster management, but for most municipal managers, there is little disaster management
focus because it is not part of their Key Performance Areas (KPAs). The disaster
management department itself focuses on fires and flooding but there is a lack of interaction
with other municipal departments.

Page 195



APPENDIX 7A: Kayamandi Case Study Results

Local political corruption: In terms of community politics, there are five wards in
Kayamandi each with their own councillors. Councillors only look after certain groups in
order to gain political support, taking credit for work that gets done but otherwise inciting
blame. Within communities people may be eager to assist with clean ups within their ward
but there is no remuneration for this and people become complacent. A ‘help me to help you’
attitude does not exist and people become dependent.

Segels suggests several key actions for the local and district municipality:

Identify land and service needs before people move in and plan accordingly (e.g. space for
paths for trucks and ambulances)

Beefing up informal services (more money and will needed)

Interdepartmental communication

Budget constraints can be lessened with better organization

Incorporate disaster management into KPAs and performance bonuses

More pro-activity (less reactivity)

Contract and pay local services and community members

Monitor impact assessments and supply chain management to avoid politics

Sustained, multi-dimensional approach to disaster management (health, social aspects,
planning, housing, engineering departments, etc.)

Make people aware of their options (social grants)

Challenge municipality assumptions that things are happening as they should

Attitude change from directors downwards

Better communication between district municipality and local municipality

There is a clear need in term of risk reduction activities to improve sanitation and waste

management systems, empower women, raise awareness of and improve education related

to known risks at community and the institutional layers of government as well as increase

the levels of public participation in order to realise risk reduction and improved preparedness

and response to not only the biological threat but more rapid onset disasters such as fires

and floods.
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APPENDIX 8

CARLETONVILLE (WONDERFONTEINSPRUIT
CATCHMENT AREA) CASE STUDY
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APPENDIX 8A: Carletonville Case Study

Carletonville (Wonderfonteinspruit Catchment Area)

Introduction

The Wonderfonteinspruit Catchment Area (WCA) forms the eastern catchment of the Mooi
River, and straddles both the Gauteng (upper catchment) and North West (lower catchment)
provinces over a distance of approximately 100 km. The river itself is known as either the
Mooi River or Wonderfonteinspruit at various points; the Wonderfonteinspruit is regarded as
starting in Krugersdorp in the northeast (ironically at the base of a large mine waste dump
and municipal landfill), and ends at the inflow to the Mooi River just north of Potchefstroom
to the southwest (which ultimately drains into the Vaal and Orange Rivers).

Today, almost half a million people live in the Wonderfontein Catchment area. These include
the towns of Carletonville, Welverdiend, Fochville, Westonaria, Potchesftroom and
Randfontein, as well as the formal townships and informal settlements of Azaadville, Kagiso,
Mohlakeng, Toekomsrus, Rietvallei, Bekkersdal and Khutsong. Many of these towns and
settlements were established as a result of mining activities in the area. Roodepoort,
Krugersdorp and Soweto border the catchment to the east. Rand Water supplies the towns
with domestic water, except for Potchefstroom, which is supplied by Boskop Dam.

Welverdiend also makes use of a borehole for some domestic supply.

Carletonville is the largest gold-mining complex in South Africa, employing approximately
75,000 workers. The Carletonville district includes the town of Carletonville, Khutsong
township and 12 mine shafts as well as some smaller residential areas. Khutsong township
has a range of housing types, including private and council houses, site and service plots
and squatter settlements. The gold miners in Carletonville are predominantly workers from
rural areas in South Africa or neighbouring countries (Botswana, Mozambique and Lesotho).
Remittances from mineworkers are important to the economies of the labour source areas.

Hazard Identification
The Carletonville — Wonderfontein Catchment Area case study highlights the impact of a
lack of hazard monitoring and forecasting of long-term risks.

The Far West Rand mining area lies on the western outskirts of Johannesburg, between
Potchefstroom, and Krugersdorp and Roodepoort, an area once rich not only in gold but also
in Uranium deposits. Gold mining in the area started in the late 1880s, but mining was
problematic due to groundwater flooding from the overlying Malmani Subgroup dolomites
(Coetzee et al., 2006). Only 40 years later once technology was available to deal with the
groundwater problem did the second phase of mining start. The third and most recent phase
began in the 1950s and 1960s and continues at two major goldfields, namely the West Rand
(along the non-dolomitic headwaters of the WCA), and the Far West Rand (along the upper
section of the lower dolomitic WCA). The Far West Rand, which is the richest of all seven
goldfields in the Witwatersrand Basin has two major mining areas, namely the West Wits
Line near Westonaria, and Carletonville. The Far West Rand was also the first goldfield to
start uranium production at a large scale, with 11 000 tons produced between 1952 and
1988 (Coetzee et al., 2006).

Deep-level gold mining (performed by exploited miners) during the last century has brought
to the surface hundreds of thousands of tonnes of radioactive Uranium ore which has
seeped into the groundwater and been dispersed by air to surrounding areas. In order to
access many of the gold deposits, huge areas were “dewatered”, creating enormous
sinkholes and destabilizing the underlying dolomites. In addition, pyrite (“fool’'s gold”), which
is part of the ore brought up from depth, forms sulphuric acid when exposed to oxygen and
water, giving rise to acid mine drainage (AMD). Uranium demand has however decreased
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since the 1980s with the end of nuclear proliferation, and only one mine produces uranium
for the Nuclear Fuel Corporation (NUFCOR) at present (which is also the world’s largest
producer of uranium oxide, and is present in the WCA) (Coetzee et al., 2006).

Gold mining in the WCA affects water resources in two ways, namely water availability
(quantity hazard) and water pollution (quality hazard) (Coetzee et al., 2006). With respects
to water availability, gold mining reduces the water resources of the WCA via dewatering.
Dewatering has been occurring at a large scale since the 1960s after the mines were
granted a permit (Coetzee et al., 2006). Four groundwater components (which are situated
in the Malmani Subgroup and sub-divided by syenite dykes) have been dewatered in the
area, lowering the original groundwater level by 300 m in some places and drying up springs
and boreholes in the WCA farming areas (Coetzee et al., 2006). Dewatering has also
caused a large number of sinkholes to form in the Wonderfonteinspruit streambed, and as a
result in 1977 stream flow was diverted into a 1 m wide, 30 km long pipeline near
Carletonville that passed the dewatered compartments in order to prevent re-watering
occurring (Coetzee et al., 2006). This in turn caused a decrease in water availability
upstream of the pipeline, and consequently an increase in water availability above the
natural status downstream.

Dewatering has also affected land use patterns in the area as a result of the lack of water for
agriculture and formation of sinkholes. The cessation of mining and pumping in the WCA
will also have drastic natural and socio-economic implications. It is in effect a man made
hazard arising from the land use and demographic patterns now present on surface.

Water quality in the WCA is affected by both onsite and offsite sources, with numerous
studies indicating the Wonderfonteinspruit has an acid mine drainage (AMD), heavy metal
and radionuclide (approximately 50 tons of uranium per year released into the WCA)
contamination problem associated with gold mining in the area (Coetzee et al., 2006).

Onsite sources of pollution can be subdivided into controlled and uncontrolled discharges.
Controlled discharges (from point sources such as mines) in the form of fissure and process
water, is released into the surrounding natural environment via canals and pipelines.

It was estimated in 1991 that 12 tons of uranium enter the Wonderfonteinspruit watercourse
annually from point discharges (Coetzee et al., 2006). The National Nuclear Regulator
Brenk Report (2007) on uranium pollution in the WCA found that in the Gerhard Minne
wetlands, uranium levels three times higher than the safe levels permissible for human
consumption were present in tested asparagus, oats and onions grown there.

Uncontrolled discharges result in the release of pollutants from numerous diffuse sources.
This includes seepage from tailing deposits (slimes dams), unlined return water dams and
evaporation facilities, runoff from contaminated surfaces (e.g. slimes dams, rock dumps,
high grade ore piles, metal plants, etc.), leaks from broken canals and pipelines, and
spillages from recovery plants (Coetzee et al., 2006). The large spatial extent of slimes
dams in the WCA, their hydraulic variability and the fact that they store approximately 100
000 tons of uranium, has resulted in an estimated 24 tons of dissolved uranium being
released into the environment from unlined slimes dams alone annually (Coetzee et al.,
2006).
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Acid mine water is pouring out of an old mine shaft on the
West Rand, near Randfontein*

Offsite sources of pollution in the WCA include (Coetzee et al., 2006):

Dust from slimes dams, which is blown into storm water drainage systems in the area and
contributes approximately 10 tons of particulate uranium into the receiving environment
annually

Tailings and scrap metal from illegal underground operations used for construction in
townships

A large proportion of the thousands of sinkholes that have been filled for stability reasons
with pollutant rich slimes material

Fluvial sediment within rivers, dams and wetlands downstream of the point sources, which is
elevated in contaminants and acts as a secondary sink, but under certain environmental
conditions, can release pollutants back into the water column, hence acting as a secondary
source

In the WCA, samples from various studies exceed not only background concentrations, but
also the regulatory levels for cobalt, zinc, arsenic, cadmium and uranium, with cadmium and
uranium the greatest worry (Coetzee et al.,, 2006). Risk quotients divide measured
contaminant concentrations in water that could be used by communities for drinking water,
by the limits or guidelines for that contaminant, with a significant risk having a risk quotient
greater than 1. Both chemical and radiological risk quotients have been determined for
uranium in the WCA, namely 6.67 and 2.22 respectively, based on a safe uranium
concentration limit of 31 pg/l for chemical toxicity and 63 ug/l (based on 1 mSv/a, 500 |/a) for
radiological toxicity (Coetzee et al., 2006). This indicates a significant chemical and
radiological uranium risk in the WCA, with some dams having uranium concentrations in the
order of 1 000 000 g/l (Coetzee et al., 2006).

Uranium chemical toxicity can have an effect on renal functioning, while chronic radiological
toxicity can affect the lymph nodes and bone development. It may also be a neurotoxin and
weaken the immune system. Cadmium and uranium exposure may also cause increased
cancer infections, decreased cognitive functioning and the appearance of skin lesions.
Reduced mental development and possible mental retardation in foetuses is also possible.
In the WCA, the main pollutant pathway is usually via the direct ingestion of uranium bearing
water, or via indirect ingestion of uranium through animal and vegetable products (Coetzee
et al., 2006).

* http://www.eco-h20.co.za/2010/02/09/acid-mine-drainage-amd/
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Table 6 Hazard Scoring for Case Studies
Hazard Cala Kayamandi Carletonville
Score Information Score Information Score Information
. Severe floodin
. . Township at . 9
Incised river valleys, . ) likely every 20-50
. ; relatively high
Flood 2 relatively high 3 ) 5 years along
. elevation above . ;
elevation . various river
the river
courses
. Severe drought Severe drought
Drought 4 Severe droughtlikely |, likely every 10-20 | 4 likely every 10-20
every 10-20 years
years years
: Very high
Biological 5 HIV/AIDS pandemic | 5 Highly polluted 5 HIV/AIDS
river system
prevalence
. Minor agricultural Agricultural runoff AMD constant and
Technological 2 9 . 5 9 . 5
runoff pollution pollution present severe hazard
Constant
Poor water .
Poor water ) upheaval and civil
. infrastructure .
I infrastructure . unrest with
Institutional 5 . . 4 planning, 5 yearly | 5
planning and service . regards to what
. change in .
delivery e DM and province
municipal staff .
area falls in

AMD and heavy metal pollution can lower water pH to 2, causing ecosystem destruction and
rendering it unusable for human consumption.

The WCA is an excellent case study with respects to social vulnerability to water hazards for
various reasons. The Wonderfonteinspruit is used by residents of the informal settlements
and townships (who do not receive piped water from Rand Water) along the watercourse
and associated greenbelt for domestic use (drinking water, washing, etc.), livestock watering
and agriculture. These users are hence at most risk, not only from direct and indirect
pollutant consumption, but also because of the fact that a large percentage of the population
in these informal settlements have immune systems that have already been compromised
as a result of poor nutrition and a high prevalence of HIV/AIDS.

Social Vulnerability and Coping Capacities

Social vulnerability in this study is placed in the context of social protection or coping
capacity at different scales. This case study is contextualized in terms of the hazard and
specific social protection available at the provincial, district municipal, local municipal, and
community level (see Appendix 4 a, b, and c¢ for the tabular summary of Social Protection
Elements either in place or not). The tables detail the mechanisms (policies, strategies,
protocols, and organizations) that aim to improve pre- and post-disaster coping capacity.

It is clear that further work is needed to evaluate the functioning or not of available Social
protection Elements but the budget did not allow for fieldwork in the WCA and phone calls
were made instead to relevant departments. The interviews conducted and contacts made
during data collection for are detailed in Appendix 8 b, c.

The elements of social vulnerability considered further relate to the economic, health and
education profile of the Carletonville community. Coping capacity is discussed in relation to
the availability, functioning or lack thereof of responsive social protection factors primarily
the response to the risks posed to people and the environment and consequences thereof
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by the threat (hazard) of Acid Mine Drainage, viz. disaster management, maintenance of
adequate potable water and environmental integrity.

Social Vulnerability

The risks of serious health and environmental problems arising from Acid Mine Drainage as
well as uranium rich nuclear waste exposed in slimes dams and mine dumps in the WCA are
described in the section on Hazards above. Potential pollutant pathways include direct
exposure to pollutants through the substance being ingested, inhaled or absorbed through
the skin, or in the case of a radionuclide, exposure to ionizing radiation from sources
external to the body.

Exposure to the Hazard

By virtue of living in the WCA (and beyond) communities are more or less (but never not at
all) exposed to the threat of breathing, drinking and or eating contaminated air, water or
food.

In the absence of historical pollution control mechanisms and water quality monitoring,
massive pollution plumes of heavy metals and sulphates made their way into the water table
and downstream. Many of the mines in the area have been closed for several years leaving
behind “destitute communities, now living on denuded landscapes, often relying on polluted
water sources” (Turton, 2008). Uranium pollution is a big problem in the headwaters of the
Wonderfontein Spruit which drains into the Mooi River, the Boskop Dam (the main water
supply to Potchefstroom), the Vaal and ultimately the Orange River system. This stream is
also used by residents of the informal settlements and townships who do not receive piped
water for domestic use (drinking water, washing, etc.), livestock watering and agriculture.

Many of the springs and boreholes in the dewatered areas have been dry for decades.
However, as mines are decommissioned and the pumps that kept the mines dewatered are
switched off, water levels are beginning to rise, bringing with it a toxic cocktail of sulphates,
heavy metals and uranium, while simultaneously increasing the risk of flooding and
sinkholes. In 2007 for example, huge sinkholes swallowed houses in Khutsong. To make
things worse, for unknown reasons the Department of Water Affairs and Forestry stopped
monitoring the flow of the Wonderfontein Spruit in the late 1990s or at the very least stopped
making the information publicly available.

When the winds blow, dust from tailings dumps is blown to surrounding areas, carrying with
it uranium, silicates and other harmful particles that contaminate soils, agricultural produce
and livestock and are deleterious to human health. Non-mining residents living south of
Carletonville are suffering from the same respiratory diseases such as silicosis, as miners
working deep underground. These tailings dumps are meant to be rehabilitated with the
establishment of proper vegetation cover, but in many cases this has never been done. With
the increasing value of Uranium, tailings dumps are now being re-milled to extract Uranium.
This means that the dust particles are far finer than before and far more easily airborne.

Health

With high prevalence of HIV/AIDS (the Wonderfonteinspruit area has some of the highest
rates of HIV/AIDS in the world) and chronic and acute malnutrition, this population is
particularly vulnerable to additional stresses of uranium to their already-compromised
immune systems.

The migrant labour system of the mines and housing of single men in hostels encourages
unsafe sexual behaviour by removing men from their families and regular partners and
providing a means of transmitting the disease to rural areas when men return home during
leave or upon completion of mining contracts. In Carletonville, a 1998 survey showed that
22% of sampled mineworkers were HIV positive. There are also high rates of tuberculosis
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and other sexually transmitted diseases. Most of the women that come to the mines seeking
employment become commercial sex workers. Most of these women are marginalized from
their home communities and have little contact with families. Many become marginalized
from their home communities and have little contact with their families.

Coping Capacities

Water and Sanitation Infrastructure and Solid Waste Management

Poor water and sanitation service delivery in the area compounds the problem, as has
already been witnessed through the high political tension and riots in the settlement of
Khutsong (Johnston and Bernstein, 2007). Regulatory reaction to the radionuclide and
heavy metal Acid Mine Drainage (AMD) hazard has also been stifled, due to the complex
regulatory environment present, which includes numerous departments (Department of
Water and Environmental Affairs, Department of Minerals and Energy, the National Nuclear
Regulator, and various local and district municipalities) and legislation (the Minerals and
Petroleum Resources Development Act of 2002, Mine Health and Safety Act of 1996,
National Water Act of 1998, Water Services Act of 1997, National Nuclear Regulator Act of
1999 and the National Environmental Management Act of 1998).

Planning and Regulatory Environment and Hazard Monitoring

The full environmental, natural resource, health, livelihoods, economic, social and political
fall-out as a result of a legacy of unaccountable mines and governmental regulatory
agencies during the first round of gold mining is not fully known. No forecasts were done of
the long-term risks and future generations were assigned the costs of irresponsible action for
short-term gain. Currently there are approximately 8000 derelict and ownerless mines on
record, which at current rates would take 800 years to rehabilitate at a current cost of 100
billion South African rand (Brown, 2007). This figure does not include the cost implications of
human health such as treatment for cancers, loss of earnings and social disruption (Turton,
2008).

A small and temporary revival of uranium mining and milling activity in the area is once again
driven by economic incentives (although some remediation will occur as a result of the
efforts). But have the water and energy costs that will be required to rehabilitate the tailings
dumps to prevent harmful dust pollution been factored into the overall costs of this venture
and who will ultimately pick up the tab? And what will happen to the workers, currently
employed for minimal wage and at the expense of their health, once these mines too
inevitably close?

As the dolomites re-water, the risk of floods, sinkholes and the effects of AMD increase. But
with no monitoring data available, how can any effective risk management plans be
developed? How can the residents be assured that they are not consuming toxic drinking
water or using polluted water to irrigate food-crops or livestock or about to disappear into a
sinkhole? Whether it is denial, incompetence, politics, or hidden agendas, it is the ordinary
people of the region who bear the costs.

A summary of how the contextual information above informs the risk assessment score is
tabled below.
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Table 7 Discussion of Outcomes — Carletonville
Key Coping Capacity Social Vulnerability
Outcome
The Merafong IDP states that the LM plans to develop
and maintain a hazard database linked with
monitoring and GIS. Early warning systems are also
1 outlined by the IDP. The IDP is quite comprehensive
although some aspects of disaster management and
hazard monitoring remain as plans, giving
Carletonville a coping capacity score for Key Outcome
1 of 2.5 (low-medium coping capacity).
Merafong received a low score for quality of Waste Although data at the Carletonville level shows
Water Treatment Works, which contributes to that 99% of people have at least VIP level
Carletonville’s low coping capacity, particularly for the sanitation, this does not necessarily take into
hazards faced by the Wonderfonteinspruit. account the townships in the Carletonville area
2 (such as Khutsong) or the context of those
living in mine worker hostel areas and
therefore the social vulnerability score of 3.3
for Key Outcome 2 is perhaps lower than in
reality.
The community-based programmes in Carletonville Carletonville received a score of 3.3 (medium
mainly deal with HIV/AIDS issues as well as a skills coping capacity) for Key Outcome 3. 37% of
development and training program. Although the people in Carletonville according to the Census
organizations are not very wide-ranging in terms of 2001 have at least completed high school and
3 focus (receiving a low score of 2 coping capacity), as 91.4% of women have a basic level of
HIV/AIDS is one of the main hazards faced in education or higher. However, this may not
Carletonville, the score does not necessarily reflect take into account illegal migrant workers who
the relevance or impact of the work. make up a significant portion of the
Carletonville population.
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CRITERIA FOR SCORING INDICATORS OF
SELECTED KEY OUTCOMES and STATEMENTS OF
INTENT
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AND GREEN DROP REQUIREMENTS
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APPENDIX 11A: Scoring for Key Outcome 2 and 3: International and National Targets
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APPENDIX 11B: Scoring — Blue Drop Requirements

Blue Drop Report-card Scoring Criteria

Criteria

Description

Reguirements

(& weighting)

Water Safety
Plan

(5%)

100%

Complies 100% with the set
criteria

80% - < 100%

Partially complies, yet very good
performance recorded

60% - < 80%

Possible outstanding issues
noted, e.g. Managerial
Commitment for implementation
of safety plan not obtained; Risk
Assessment lacking
comprehensive element, etc

45% - < 60%

Water Safety Plan in place but
requires significant improvement.
Could also be that plan is not
informing the monitoring
programme

30% - < 45%

Risk Assessment done or effort
noted to get a Water Safety Plan
in place, yet far from the required
standard

0% - <30%

Not complying. No Water Safety
Plan- implying DWQ related risks
of this specific water supply
system are not managed at all

(& secondary weighting)

1. A Risk Assessment (on the basis
of the Water Safety Plan
concept) must have been done,
covering all areas of
responsibility (from catchment
to consumer) (30%)

2. The Water Safety Plan must
detail roles and responsibilities,
deadlines for management
activities, and Management’s
commitment to fund
implementation (30%)

3. Proof had to be presented on
how findings of the Risk
Assessment influenced the
monitoring programme. It must
also indicate plans for security
improvement (40%)

Process Control 95% - 100% Complies with all requirements 1. Treatment works complying
and 80% - < 95% Complies with all requirements with Regulation 2834 of Water
Maintenance except for 1 Act. in terms of Classification
Competency 70% - < 80% Not complying with 2 and Registration (20%)
Requirements 2. Process Controllers complies
(10%) Not complying with criteria No. 2 with skills requirements of
50% - < 70% or complying with No.2 and none Regulation 2834 of Water Act
of the other (40%)
30% - < 50% Not complying with criteria No. 1 3. Availability of skilled
&20rNo.2&4 maintenance skills (10%)
12% - < 30% Not complying with the majority 4. Operations and Maintenance
of the requirements .
- - manual is in place (30%)
0% - < 12% Not complying with any of the
(& noinfo) requirements or the complete
lack of info
Efficiency of 90% - 100% Complies with all requirements 1. Operational monitoring
Drinking Water 70% - < 90% Complies with all requirements efficiency (20%)
. o=
Qualftv _ except for 1 2. Compliance monitoring
Monitoring Not complying with requirement efficiency (40%)
Programme 60% - < 70% No. 2 and anot.her r‘eqmrement; 3. Adequate monitoring coverage
Or not complying with any other 3 or distribution network (20%)
(15%) requirements
- - . 4. Number of key analyses (e.g. E.
o Only complying with Requirement i .
50% - < 60% o coli) per population served
No. 2 or any other 2 criteria L
Not i th maiority of (regulatory yardstick is a
ot complying with majority o
. oMpying Jority o minimum of 1:10 000) (20%)
40% - < 50% the criteria. Only complying with
one requirement
Not complying with majority of
10% - < 40% the criteria. Only complying with
a portion of a single requirement.
0% - < 10% Not complying with any of the
(& no info) requirements or the complete

lack of info
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APPENDIX 11B: Scoring — Blue Drop Requirements

Criteria

(& weighting)

Description

Reguirements
(& secondary weighting)

Credibility of
Drinking Water
Sample Analysis

100%

Fully complies with all
requirements

80% - < 100%

Complies with all requirements
except for Requirement No.1

1. Proof to be provided of the
laboratory used (10)

2. Laboratory is either accredited
or participates in an accredited

African National
Standard (SANS
241)

(30%)

80% —< 100%

specific data or irregular
submission of data

60% - <80%

Complies with more than 99% of
key micro bacteriological limits
and more than 95% of key
chemical limits but could not
provide sufficient monitoring
information

40% — < 50%

Provided sufficient monitoring
information but did not comply
with excellence limits of SANS 241

0%
(& no info)

Did not comply with both sub-
criteria or failed to submit
sufficient data for assessment
purposes

(5%) 60% - < 80% Complies with all requirements Proficiency Scheme (obtaining
except for Requirement No.3 an acceptable Z-score) (50)
Not complying with Requirement 3. Proof that analysis results are
50% - < 60% No.2; Or not complying with used to improve process
Retlxuwemelnts 1 &Zh controlling (30)
(0] i ith Requi t
40% - < 50% NZ \fgcomp ying wi equiremen 4. DWQ Data is fully verifiable on
o I i h Reasl : the Blue Drop System (BDS)
10% - 40% nly complying with Requiremen (10)
No.1
0% Not complying with any of the
(& no info) requirements or the complete
lack of info
Regular 100% Fully complied with criterion 1. Results must be submitted 12
Submission of ’ months a year (100)
Drinking Water (12months)
Quality Results No data submitted
to DWA 0%
(0 months)
(5%)
Drinking Water 100% Fully complies with the criteria 1. Provided adequate
Compliance Complying but penalty applied figures/information on
with the South due to either lack of system

monitoring data for compliance
calculation (20%)

Complies with more than 99%

e

of key micro bacteriological
limits and more than 95% of
key chemical limits (80%)

Penalities were introduced to
ensure that inadequate sampling
and DWQ results submission are
taken into account as situations
that could portray in inaccurate
positive compliance.

Drinking Water
Quality Failure
Response
Management

(15%)

100%

Fully complies with the criteria

60% - <80%

Have evidence to proof incident
management control, but has no
documented protocol

40% — < 50%

Has a documented protocol in
place but not evidence to proof
implementation

0%
(& no info)

No complying with criteria or
failed to submit sufficient
information for assessment
purposes

1. Proof provided of a Drinking
Water Incident Management
Protocol (45%)

2. Proof of Implementation -
DWQ Failure Incident register
(55%)

Page 272




APPENDIX 11B:

Scoring — Blue Drop Requirements

Requirements

(& secondary weighting)

i Description
(& weighting)
Responsible 100% Fully Complies with Criteria
Publication of Publishing some DWQ
bDwQ 85% - < 100% information but not fully
Management accessible
Performance Electronic means of
75% - < 85% communication but not accessible
(5%) to all
Some form of making information
50% - < 75% available but not according to the

expected norm

0% (& no info)

Not complying

1. Annual Publication of DWQ,

Management performance
(50%)

. Evidence to be provided that

wider audiences reached
through the communication
means (50%)

Efficacy of basic

100%

Fully complies with Criteria

DWQ Asset 80% - < 100% Complies with all criteria except
Management for one of 4 aspects
70 % - < 80% Partially complies with the listed
(10%) requirements
Complies with at least 50% of the
R requirements
30% - < 50% Complies with a portion of the
requirements
20% - < 30% An effort is noted to initiate the
asset management processes
0% Not complying
(& noinfo)

. An annual Process Audit done

on treatment works (20%)

. An updated Asset Register to

be in place (30%)

. Treatment works operations

should not exceed design
capacity (20%)

. Operations budget should

make provision for
Maintenance (30%)

Drinking Water System Blue Drop Performance Rating

Score

Implication

100%

Exceptional Drinking
Water Quality
Management

This score implies that the water services institutions complies 100% with all Blue Drop
Certification Criteria. DWA has full confidence in the management ability of water services
institutions involved in treating, monitoring and managing drinking water in the specific water

supply system. This institution/municipality fully comprehends its responsibility to continuously
act in a proactive/preventative manner to ensure safe water supply.

95-<100% Managing
Drinking Water

Compliance with this scoring category implies that the specific water supply system qualifies for
Blue Drop Certification. If sufficient information is available to support the scoring, Blue Drop
acknowledgement will be issued. This would imply that DWA has confidence that the water

Quality with services institutions (municipality) is capable of sustaining safe quality of water supply and will
Excellence act responsibly when deviation in tap water quality is detected (which might pose a health risk)
through continuous efficient operational and compliance monitoring.

80-<95%

Very Good Drinking
Water Quality
Management (DWQM)

Scoring in this category implies that the municipality/institution have very good systems in place
to effectively manage the quality of drinking water in this specific supply zone. However there
are shortcomings, which prevent it from becoming a Blue Drop certified system. Improvement
towards certification is within reach.
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Score

Implication

60-<80% Good DWQM

There is sufficient proof that the municipality/institution has adequate processes in place to
ensure safe water supply. However there is room for improvement towards Blue Drop
certification, since portions of the requirements are not complied with as yet.

50-<60% Reasonable
(Satisfactory) DWQM

The municipality/institution has an average level of ability and understanding to manage DWQ
according to most of the regulatory criteria. However this is not sufficient to ensure full
confidence from DWA in the ability of the systems and those responsible for DWQ management
in this specific water supply system.

33.3-<50%
Improvement
Required in DWQM

While the municipality/institution might still be in the position to provide safe drinking water most
of the time, DWA has a lower level of confidence in the institution’s ability to sustain the
provision of safe water. Therefore a concerted effort is required to improve in the various areas
of DWQ management to ensure the public’s confidence in the quality of safe water supply at all
times.

.3% Significant
Improvement
Required in DWQM

This score is an indication of inadequate DWQ Management (probably incl. Monitoring,
Treatment and Planning) efficiency levels. Urgent intervention is required by the
municipal/institutional management to ensure drastic improvement towards the point where the
public and DWA could have confidence in the manner DWQ is being managed. At the current
level of performance an extreme low level of confidence would prevail.
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Department of Water Affairs (2010). Blue Drop Report 2010: Version 1. South African
Drinking Water Quality Management Performance

Page 274




APPENDIX 11B: Scoring — Blue Drop Requirements

Green Drop Report Card Scoring Criteria

Requirements

lack of info.

Fully complies with all

Criteria Score Symbol Description (& weighting)
100% (10) A Fully.complies with all
requirements. 1. Treatment works
80%-90% B Complies with all requirements complying with Reg.
(8-9) except for 1. 2834 of Water Act., in
70% (7) c Not cpmplying with 2 terms of: Clas§ification
Requirements. and Registration. (20%)
Adequacy of Not complying with criteria No. | 2. Process Controllers are
Process Control, 50% (5) D 2 or complying with No.2 and complying with skills
Maintenance and none of the other. requirements of Reg.
Management Skill Not complying with criteria No. 2834 of Water Act. (50%)
30% (3-4) E 1&20rNo.2 & 4. 3. Availability of skilled
10% - 20% . Not complying with the maintenance skills. (10%)
(1-2) majority of the requirements. 4. Operations and
0% (& no Not complying with any of the !Vlaintenancne manual is
info) G requirements or the complete in place. (20%)

lack of info.

100% (10) A .
requirements.
Complies with all requirements
70%(7) B except for 1. 1. Details of an effective
Not complying with Operational Monitoring
60% (6) c requirement No. 2 and another Programme.
Efficiency of Waste requirement. Or not complying | 2. Details of an effective
Water Quality with any other 3 requirements. Compliance Monitoring
Monitoring 30% (3) E Only complying with 1 Programme.
Programme Requirement. (1 or 2) 3.  Proof of sufficient
Not complying with majority of samples and
15% (1.5) F the criteria. Only complying determinands taken from
with one requirement. sample sites.
0% (& no Not c.omplylng with any of the
. G requirements or the complete
info) .
lack of info.
e I
Coqm lies with. all requirements 1. Proof to be provided of
70% (7) B P ;red the laboratory used.
except for Requirement No.1. L
Complies with all requirements 2. Laboratory s either
60% (6) (o P »red accredited or participates
except for Requirement No.3. . .
Credibility of i h in an accredited
Drinkin \\;Vater ;lot comp Vm?\lwg o Proficiency Scheme
v . 30% (3) E eqwre.ment. 0.2 Or not (obtaining an acceptable
Sample Analysis complying with Requirements 1 Z-score)
& ;'; - - 3. Proof that analysis
15% (1.5) F Only .ccmplymg wit results are used to
Reqwremer:lt No..3. improve process
0% (& no Not c.omplylng with any of the controlling.
info) G requirements or the complete

Page 275



APPENDIX 11B: Scoring — Blue Drop Requirements

Requirements

Criteria Score Symbol Description N
¥ P (& weighting)
100%
Regular Submission i i iteri
g (12/12mon A Fully complied with criterion Results must be
of Waste Water ths) .
. submitted 12 months a
Quality Results to 0% (<10 Less than 12 sets of data year
DWA. G submitted to DWA. No data )
months) .
submitted.
100% (35) A Fully complies with criteria. Proof of waste water
Complies with most criteria, quality compliance data
80% (28) c except for 1. for the past 12 months
i iteri and copy of standards
60% (21) D gozes not comply with criteria 1 e Py
Waste Water : N de fi
Compliance with 20% (7) E Does not comply with criteria 3. Provide figures per
. Iy determinand; number of
License conditions / . .
analysis per determinand
General
Authorizations or id Iv with both sub & the number of non-
Snecial Limits Did not comply with both sub- complying analysis per
P . 0% G crlte.:r!a or failed to submit determinand.
sufficient data for assessment % compliance per
purpases. determinand (measured
against overall
compliance %).
100% (20) A Fully complies with criteria.
Have evidence to proof incident Proof of a documented
60% (12) C management control, but has - .
no documented brotocol Effluent Quality Incident
Waste Water T 3 pcl - F Management Protocol
Quality Failure Ias d bocumentil protoco |nf (or protocol similar in
Response 40% (8) E P acle ue r:ctt.ew ence to proo function) specifying roles
Management \mpemen a. |on.. — and responsibilities.
Nt?t complylng.wnh .cr.lterla or Provide evidence of
0% G falled to .submlt sufficient implementation.
information for assessment
purposes.
100% (5) A Fully complies with criteria
Complies with all criteria except
80% (4) B P P
for one.
Not complying with 2 criteria or
60% (3 C L
Waste Water (3) Criterion 2.
Treatment works 40% (2) E
capacity 20% (1) F Only complies with 1 criterion.
Not complying with criteria or
0% (0) G falled to .submlt sufficient
information for assessment
purposes.
References
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