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Executive Summary

During the month of July 2007, unrelerg rains dumped over 120 millimetres of rain over a
period of five days on the City of Cape Town, leading to flooding that impac6aD 8
households (3800 residents) located primarily in the informal settlements outside of the
City, such as the BongafiR Section of KhayelitshaF{gure 1) and Phola Park Philippi.

Such flooding is increasingly common and compromises public health and safety, destroys
personal property, and adversely impacts livelihoods. The causes of floedakility are
complex, and the economic situation of the residents is perhaps even more debilitating than
the geographic situation of the Cape Flats, thellomg area where the informal settlements

are primarily located. The extreme poverty of the isisl can be attributed to the remnants

of apartheid, which relocated black and coloured South Africans to designated, undeveloped
land outside of the City. While the formal system of apartheid no longer exists in South
Africa, its legacy is very much aky as demonstrated by the continuing population growth
within flood prone areas the City recognises as being unsuitable for liVimg. project
focused on helping the City manage flood risk in the informal settlements by developing tools
for better undetanding and responding to these complex natural, technological and social
factors.

Figurel: Bongani TR Section of Khayelitsha

To address these factors, the city has adopted a strategic flood risk management plan, which
includes a Master Plan and a Winter Readiness Programme. Thus far, these initiatives have
been most successful at improving and maintaining the stormwater infrastructure in the
informal settlements, resulting in a dramatic decrease in the number of settlaffestex,

from 80% to 25% over the past seven years (Hendricks, 2007). Because much of the problem
is inherent in the location of the informal settlements, the-teng goals of this strategic



flood risk management plan are primarily focused on relogdtie residents and restricting
migration into these dangerous areas. Nonetheless, the city isssogeople with limited

means will continue to live for some time in flepcdone areas, and that the emphasis in
international f | oo d way&oma[rglgng entyton] physical comtmlv e d a
and engineering construction (structural measures) towards reducing human vulnerability
throughnorst ruct ur al approdbbecsot ymi thooi992)kLKk
thus addresses four broad domaiRgyre 2) to address a range of issues inhibiting faster
progress, among which are ineffective communication between various stakeholders, the lack
of available City resources, the adodmshce of
management scheme, and the nonexistence of a method to prioritise the areas most devastated
by flooding.
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Through thisproject, ar team, working clsely with Mr. Mogamat Kenny of the Catchment,
Stormwater & River Management Branch (CSRM), sought to address these issues through
the following objectives that linked to the four flood risk management domains:

Conduct a flood risk index (FRI) pilot study to explore possibilities for developing a
comprehensive FRI to improve disaster planning. This objective involved exploring different
methods for the assessment of past flooding events and the mapping$kigyeas;

Create guidelines for communitylevd structural improvements and effective
communication methods,which suggest both changes residents could make to their homes
and how to appropriately convey these suggestions to communities.

Generate recommendations for the City to improve current flood isk management
strategiesbased upon our findings in the aforementioned objectives.

To begin our flood risk index work, we examined various case studies, which represent the
best of international thinking, for determining disaster risk. One such metbod &n
Indonesian case study involved a series of indicators: hazard (probability, severity), exposure
(structures affected, population), vulnerability (physical/demographic, social), and capacity
and measures (physical planning, societal economic, antlitiestal capacities). While we
looked at potential indicators in all these areas, we did more work on essential quantitative,
physical indicators of flood risk, since social issues were addressed more in our other
objectives.



We began by analysing hazatttough the examination of past flood events; this entailed
evaluating trends in rainfall data and incident reports, as well acquiring and evaluating GIS
data. For the assessment of these events, we analysed rainfall numbers for the past four years
and food incident report data to identify trends. This analysis revealed that the current flood
incident reporting system is underutilised by the residents in informal areas, flood records are
limited, and GIS data is inconsistent. Consequently, we have dormedevant
recommendations to aid in more effective means of record keeping. These recommendations
include: the job creation of a flood marshal to report flooding events, accurate record keeping
regarding those residents displaced, and the investmeheinative methods for collecting
topographical information.

In the attempt to acquire and utilise data for social indicators of the FRI, the team learned
through various interviews, field studies, and case study research, that the flooding problem
within the settlements is rooted much more deeply in this area than the team had predicted.
While social indicators are not present in our final prototype FRI due to their current absence,
the team believes that it is nevertheless essential for the City, ftthie, to evaluate the

social aspects in order to ensure a complete risk assessment. However, before this
assessment can be conducted, commidrased programmes and measures of awareness
need to be implemented. We recommended that the City train gridyeflood marshals in
informal areas who are responsible for reporting flooding incidents to Disaster Risk
Management.

To further encourage sedufficiency in managing flood risk, we explored various existing
structural techniques that residents coultiset to reduce the impact of flooding at the
household level. To prevent flooding from water seepage, we investigated options such as the
use of pallets, concrete floors, and stilts. We also proposed an additioreddbwethod
involving sandbags contang a mixture of sand and concrete. The team evaluated the
efficiency of each proposed method based on the cost, feasibility, and materials required.
However, for these structural guidelines to be effective, they must be communicated
successfully to thresidents.

Appropriate methods of communication are crucial to the success of conveying such
information and further developing the capacity of the community. As a result of our
research and various interviews, the team suggests the City move awayusnogn
pamphlets, their current strategy for promoting awareness. Instead, we recommend using
posters and signs in public, as well as newspaper articles, accompanied by an education
programme for children. This programme would work to establish an uadéirsg of the
mechanisms of flooding and preventative measures that can be taken. It is our goal that, once
implemented, our suggested means of communication will not only help lessemndiatsd

losses but also serve as a template for the City fohdurefforts of communication,
regardless of their specific nature.

The successful development of a FRI, conveying of awareness measures, and the promotion
of guidelines all rely on the implementation of commutngsed programmes. For this
reason, the tea strongly recommends that the City consider utilising a Community Based
Disaster Risk Programme (CBDRM). Such a plan relies on the consultation of those who
specialise in communitpased risk management (NGOs and academic institutions such as
the Disaste Mitigation for Sustainable Livelihoods Programme at the University of Cape
Town), the City would generally take the following steps in introducing such a programme.
First, a Disaster Risk Reduction Committee must be formed, comprised of community
leades, government officials, and representatives from academic institutions. The committee



will work to assess the risk of the community and develop commbaggd workshops to
generate and implement risk reduction programmes. Once implemented, it is the
responsibility of the Disaster Risk Reduction Committee to continuously monitor and
evaluate the effectiveness of the programmes. Not only will the implementation of a
CBDRM programme fulfil the existing gap in the capacity and measures indicator of the FRI
but it will empower the community to foster a sslfstaining manner for reducing the effects

of flooding.

Through this project, the team addressed
management scheme by executing these three major olbgethigemplementation of a flood

risk pilot study, the creation of guidelines to assist communities while analysing the most
appropriate means to convey such information, and the formation of a series of
recommendations for the City. Through the develapnoé the index, the team concluded
that there was a strong need for the City to begin to look towards building community
capacity before any type of risk assessment could be done. Not only will the implementation
of a management programme involving tleenenunity allow the City to effectively identify
those higkrisk areas, but it will also ensure sustainability by allowing residents to manage
flooding at the community level. This project will expectantly set the premise for the
continuing efforts of th€ity to improve flood risk management within the settlements.
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Abstract

This project focuses on the management and reduction of flood risk in the informal
settlements of Cape Town, and is intended to aid in the creation of a safer living environment
for the residents. The team assessed past flooding events, mapped high flood risk areas,
generated structural guidelines for residents, created a flood risk index, examined strategies
for effective communication, and provided recommendations for several departhéhe

City about how they can reduce flood risk.
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Chapter 1: Introduction

During the month of July 2007, unrelenting rains dumped over 120 millimetres of rain over a
period of five days on th€ity of Cape Town and the surrounding region. This particular
flooding episode affected @0 households @000 residents) located primarily ithe
informal settlement®utside of the City. The consequencesf this flooding included the
compromiseof public health and safety, the destruction of personal propertyadwetse
livelihood impacts(Wood, 2007). This project focuses on the management of flood risk in
the informal settlements of Cape Tawmhe City has accomplished a great deal concerning
this urgent problem. It has adopted a stratégad risk management plan, which includes a
Master Plan and Winter Readiness Programme&hus far, these initiatives have bemost
successful at improving and maintaining the stormwater infrastructure in thenaifor
settlements, resulting in a dramatic decrease in the numBetti@mentaffected, from 80%

to 25% over the past seven yedksendricks, 2007) Because much of the problem is
inherent in the location of the informal settlements, the-tengn goals of this strategic flood
risk management plan amgrimarily focused on relocating the residents amdtricting
migration into these dangerous ar@a%od,2007)

Furthermore, poverty is a key component of the flooding problem in Cape Town. The
economic situation of the residents is perhaps even more debilitating than the geographic
situation of the Capé&lats. Their poverty can be attributed to the remnants of apartheid,
which was in place from the late 1940s until the early 198@bwas designed to repress
black South Africans through segregation. This segregation forced black South Africans to
live in designated areas, which eventually evolved into the informal settlements of the present
day. While the formal system of apartheid no longer exists in South Africa, its legacy is very
much alive.

Consequently, the issue of environmental justice is qotitant facet of the problems facing
Cape Town today.The constitution of South Africa states that citizens have the right to
water, health care, a clean environment, housing, and digbégtion 24 refers explicitly to

the issue of environmental justidy giving citizens the right to an environment that is not
harmful to their health or wellbeing (Dixon, 2006Because of the legacy of apartheid, the
residents of the informal settlements are hindered in their ability to ameliorate their financial
situations without a push for environmental justice. THmate aim of this project,in
conjunction withthe City of Cape Town, is to contribute to environmental justice for all.

Despite the efforts of th€ity, the countless impacts of flooding in the imh@al settlements

are still very much apparenihe existing stormwater infrastructure in these affected areas is
often ill-maintained, whiclexacerbates theroblem The flooding has left many areas of the
informal settlements uninhabitable for varioeasons including health risks and physical
dangers. There has not yet been a thorough assessment of the habitability of the affected
areas. Although many of theare hazardousnanyresidents continue to live there, not only
because they lack the econanmeans to move elsewhere but also because they are largely
unaware of the dangers associated with flooding. Previous efforts have not been entirely
successful inminimising the impact of flooding at the household and community levels
(Wood, 2007) In other words, there was a lack of involvembwpiand collaboration with the
residents of the informal settlementsoutflood risk management.

These recent events have prompted an fdemph:
control and engineering constrieet (structural measures) towards reducing human

1



vulnerability through nosstructural approde® ( Smi t hip acdo@&n@)with this
movementthe City of Cape Town is now moving from a reactive to proactive approach for
handling the flooding. In May 2007, the Catchment, Stormwater & River Management
Departmen{CSRM) established objectives to improve existing conditions in the settlements.
With the help of WPI studentshe City raisedawarenessamong theresidents abouthe
dangers associated wiflooding as well as proper sefiustaining stormwater management
techniques.

The goal of this projectvasto minimise the impact of flooding upon the community as a
whole while further empowering the residents of these settlements to improve their @fuality
life. We reviewed and assessl past flood events in Cape Town to establish flood
vulnerability trends and identify flood prone areas, whicledid the development of a flood
risk index. In additionye prepare guidelines to assist communities inmaging flood risk

at the householdnd community levelsTo successfully communicate these guidelines to the
residents, we suggested effective stratedas communicating within the settlements.
Finally, because effective flood risk management reliesnujne collaboration of various
departmentswe provided recommendations fdahese governmentbranchesto improve
cooperation in managirnftpod riskin the informal settlemest



Chapter 2: Background

The system of racial segregatiomas intensifiedin South Africa dung the late 194s.
Formally called apartheid, which literally translatesaparthood, the segregaticseparated
black Africans and colareds from the rest of the white population. Taem ficoloured
refers to individuals who were of mixed racé,both white and black deent. The whites
considered the black and mixed amled Africans to be inferior and forced them to move out
of Cape Town proper. Many of tHdacks unwillingly moved into areas of Cape Town
known as the Cape Flat€ven thoughhe formal end of the segregation occurred in 1994,
the legacy of apartheid still remains evidezspecially in the shanty towns of the Cape Flats.
These areas are stricken with poverty and, due to their geographical location, are very
susceptible to floding. Inrecent yearsthe flooding has escalatedhich has elicited a
growing response from the City to aid the residents of the informal settlements.

In this chapter, we will examine the nature of the flooding in Cape Town, as well as provide
relevantinformation, which serves as a foundation for our methodological approach.

2.1 Flooding in Cape Town

The City of Cape Town suffers from relativelheavy rainfallevery year during the wet
months of winter. While most of the City has established sophistieadully functional
stormwater infrastructure, the poorer areas located in the CapeskldisasKhayelitsha and
Philippi, lack sufficient modern stormwat@frastructure as seen ifigure3.

.
Figure3: Stormwater infrastructure in the informal settlements

The flooding can not only be attributed to the lack of a formal catchment system, but a
myriad of other issues as welbs seen irFigure 4. A more detailedoreakdownof this
complex problentan be found i\ppendix VIII.
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Figure4: Factors that increase flood risk in the informal settlements

While mostof these townships do not haf@mal catchment systesnthere is a basic level

of service provided by the City, which includes retention ponds around the area, drains
around paved roadways, and formal trenches. However, in many teesesbasic seras

are ineffective due to consistent blockages. There are three main types of blockages which
are common to these systems: silt accumulation-maae blockages, and rubbishild up

Silt accumulation can be attributed to the grey water, which accriies whe trenches.
Residents dispose of wash water and latrine contents in these areas, resulting in large
amounts of grey water. Mamade blockages are also frequent within settlement areas. The
City places pipes through locations in the area to pamgshe water to retention pondsd

many times residents block these pipes with various materials so that they can tattde

area. This results in the pooling of water and consequent flooding during the winter months.
Rubbish blockages are pegs the most debilitating to the catchment system. The lack of
skips or improper location of skips (rubbish collection bins) within these areas results in
residents disposing of their rubbish in retention ponds, trenemes streets. This trash
subsequetly ends up in the drains and causes blockaged-igure 5, the accumulation of



