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Figure 1: 

House on stilts: prepared for flash floods 
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'a /andsmpe in trai!Jition ' 

'constant change in the relationship between 

an·hite,·ture and the landsmpe' 

'this Jhift demandJ cro.u-diJtiplinary. Jociai!J 

engaged, mvironmental!J aware and inventive 

pn!J"eds' 

Figure 6: St Mark's Squ:ace 

(Pearce~ 2007; 44) 

Figure 5: St ~brk's Square Flooded 

INTRODUCTION 
Changing landscapes 

The npid urbanization !leen within the City of Cape-Town is a dyn2mic fluid, non-linor process as opposed to 
being rationa~ stable or closely pcc:dicrJ.ble. Ecology and systems theory are· concepts inherent to the city and iu 
relationship with landSCllpe. Conceptualizing urbanization, human security and disaster risk, especially within 
Africa. will help unravel the issue at hand. The nature of the problem and the extreme conditions of flooding 
will also be explored. 

T here are indiations that South A frica's climate is becoming increasingly variable (Napier & Rubin; 2002) . C limate 
change increases the uncertainty fa.ced by vulnerable communities th rough a widening range of future climate 
variations and ha.z:trds. This is not a hypothetic:tl risk to be addressed §eVtral deades into the future, but a real 
increase in risk that is presently threatening livelihoods. (UNISDR; 2002) 

Residents of infonnal settlements in the Western Cape. as well as elsewhett in South Africa, are the hacdest hit by 
extreme weather conditions and :usociatc:d flooding. Thousands of households in the province and beyond 
suffer severe los!es in informal dwelling floods and fires. During floods and fires. poor families suffer significant 
development setbacks. These disasters are also costly for the affected municipalities and provincial departments, 
and divert resources from other urgently needed services. (Holloway; 2007) 

R.l.pid migration into the province and natural population growth have increased the numlxr o f informal 
settlements across the province. \'('i. thin Cape Town alone, by 2007. mott than 220 separate informal settlements 
had been identified and mapped. (Holloway; 2007) 

There is a radical emerging field of practice in urban and rural renewal tltat responds to the changing social 
landscape o f the 21" century, which aims to inspire creative and effective responses to cont~xts of ch:ange. This 
shift demands crosS·discipli'nary. socially eng:aged, environmentally aware and inventive projects. Titese projects 
offer new methodologies and new perspectives, demonstrating effective and pragmatic ways to tackle problems 
where current modes of practices often fail to produce any lasting re~ults. 

There is 2.lso 2. process of ch:tn~ that is noticeable in the built environment . ..:\ stlte of flux exists in urban 
centres :and rural bndsapes where cities shrink, new cities explode, and wher:e issues o f urb:anization, 
sustainability and planning h:ave become common. A shift in practice has emerged from :and responds to this 
context o f flux and change. with the focus specifically on the built environment as the vessd or cat:~.lyst for soci:aL 

economic and ecological change. 

Earth. thtn and now shows potent \isual evidence of our chang;ng world. The book highlights the key issues 
affecting the world today, emrironmental change, urbanizatio n, land transformation, the forces of nature. wu and 
conffict. and leisure :and culture. The juxtaposition of before and after photographs forces one to look :at often­
dCV2St:atiug ch:anges. It reinforces what we instinctively know: that climate ch:ange is the biggest threat we face. 
According to Zac Goldsmith from Tht E ,vlo1,ist it is our job to apply whatever pttssure we can for change. 
(Puree; 2007; 9) 

According to a.-2007 survey by the Intergovernmental Panel on Climate Cha.nge, we can be almost 100% certain 
th:at humans :ace responsible for the climate ch:ange we've seen on the last 50 years. This wanting is echoed by 
various scientific authorities, including the World Meteorological O rgan.iz:t.tion. (Pearce; 2007; 9) 

Nature is :always on the move, never passive and no one doubts that the workl is changing. Thanks in part to the 
ephemeral n:ature of many huma.n llttdements, nature has demonstrated a remarkable :ability to recover. (Pearce; 
2007; 12) Evidence shows that nature can recover from the impact o f human :activity, but she ha.s never 
experienced a.nything like the intensity o f our current interventions on earth. 

O ur crt2ti"ity and inventiveness may have got us into our current environmental mess, but we must hope lhat 
they can get us out of it too. And there is e"idence th:at they can. (Pearce; 2007; 15) 

Nature is always on the move; never: a passive Spect:ltor. But C\·en so. humans 2tt implicated not just in obvious 
things such as dr:Uning wedand!l, but also in apparently natural changes to the bndscape. 

Venice, the former capital o f a hugely successful merchant empire, is constructed on wooden piles in a bgoon :at 
the htld of the Adriatic Sea. But the water aU u ound the city h:as become its biggest 1hreat. The images on the 
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Figure 7: Khayelitsha before the infill 

(Brown, Magoba;. 2009) 

Figure 8: b.ndSOIIpe destruction 
and 

permanent d:un:tgc to wetbnd 

prel--ious page shows St Mark's Square, situated at the city's lowest point. During high water, Venice has always 
been at risk of flooding. but man-made changes to the b.goon, and rising global sea levels, have gte1.dy increa~ 
the danger. The lagoon was rarely more th2n a metre deep and its mud banks absorbed the force of the W':lves, 
keeping out high tides. Today, wave surges into the lagoon along shipping channels dredged for cruise ships and 
other \'Cssels. Many of the mud banks have been eroded. In the past three decades the average high tide in the 
bgoon has risen by almost half a metre. flooding basements and washing across St Mark's Square around SO 

times a year. (Porcc~ 2007~ 44, 45) 

For individuals caught up in the immcdi:ue concerns of daily survival, disaster risk management is often not a 
priority. Poorer people living in settlements such as Bong10i TR-Section in Khayclitsha, have a lesser capacity to 
adapt and arc more vulnerable to climate change d1tllages, just as ihey are more vulnerable to other stresses. 
They experience the added risks associated with bck of services· and land that i ~ often inappropriate for 
settlement. 

On the left one can see images o f the changing nature of Khayclitsha, before and after the wetlands wtte filled in 
with swd. 

For centuries, 'water' cities have been built around the world. These cities ha\•e not turned away from the water, 
but have adopted a functional approach to the idea of water. 

These historic Water' cities serve as a source of insir:ation fm the current t.tsk of reconciling water \\--ith city 

As part of the International .Architecrure Biennale Rooterdam, the exhibition 'N YJitr' aiie.J established a link 
between historic waterside cities and watcrsid~ cities o f the furur~. The images on the next page arc a selection of 
some of the water cities/ ideas from different periods as shown at the exhibition. 
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Figure 9: Archigram's utopian city, reflecting" 
technocratic society 

Figure 10: MVRDV'• 'Floodplain' 

Figure 11: competition entry in response to 
Scotland's changing coast 

Figure 12: the floating city, marinas 
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Figure 3: Critica l Image 

Goncdo, Susienka & Wilson. 2007) 

SITUATION 
Critical Image 

This image depicts the harsh reality many residents face each winter when the water t.J.ble rises, forcing m:tny to 
flee to higher ground, neighbours or family. 

However, many choose:_ to continue living in conditions like this because of a Jack of resources, assistance or 

alternatives. 

How does one intervene within a. sensitive wetland system when the City o £ Cape Town refuses to relocate 

residents. and when the very residents themsel\'es refuse to move' from the flood prone areas? 

How does one stop further development within the wetlands? 
What architectun1 strategies can be developed to improve housing conditions within the water-locked area.s? 

14 



Figure 4: image that S(ntked my interest in uchitecture for extreme climates: 

'Halley' -British _\ntuctic Base C:unp 

(Kronenbu'l!' 2007) 

POSITION 
Design ~houkl be informed by both history, ~d past wd present practices. Amtly~is of the dynamic social, 
cultunJ a.nd natural conditions, values and processes should also infonn design processes. 

The design intervention will thus be informed by that which already exists. It is a give and take process between 

recipients and the designer, one which considers the rt:a~ the rational and the imaginative. 

Ultimately my design intervention wiU be one which sets up conditions, and is ct.alytic in enabling and 
influencing a better reb.tionship betwttn man :a.nd b.ndscape. Nanu:e is not stttic or pttdicttble and social :md 
cultun.l systems should be considered simibtly 

The inspintion for this thesis originated/ and wu inspired by the 6gucc on the left whK:h shows H:illey, the 
British Antatctic Sue C1mp. This image triggered icku of architecture for extreme conditions/ dim:ues. 

This soon g.ave way to more local issues. The process took the innstigation to the .speculati,·e 'ltld ever looming 

danger of predicted SO·Ievel rise and the effect it might have on the built environment. 

However, it was felt that the above idea. might be too speculative in nature and that a more pressing and existing 

local extreme condition be sought. It didn't take too long before the investigation narrowed down to the extreme 

condition of Wlter ttble rise a.nd the rtsultant flooding on the Cape Flats. 

StiU extreme in nature, yet more realistic and threatening. the very optn process had led rne to a desired and very 

relew.nt condition for my thesis topic. 

With the above process in mind, the id~ o f the im·eniption IeWing me into certa.in ue'U/ fields unknown to 

me at first should revea.l interesting 2nd new insights into the problem J.t hand. By backtncking and re­

e.nmining one ca.n nurow the broad fie.kl o f inquity 2.0d 2ssess 211 the relevJnt informa.tion along the way. ' 
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ABSTRACT 

'pmpo.•e em arc-bitedure that Jrdpromte.r, tmdeJ & e .. :cbange.• wit/1 il.• enrimnment. 

one e.,panding & mntrcnting, receiL•iJ{g i~ donating. adapting e::.~ ad;iuting in re.~pon..-e to the otber' 

'a Jveat/Jer-re.ljJon..-i!Je rz:~ 1/Jeather ab.wrbi1~~ cm:/Jitedure indimtire ?fct wider c~~enda: 

a d1cu~geab/e ard1t'tedu refor c/;m~gwble twtdition/ 

This thesis investiptes an existing extreme climatic condition; the annual \~ter table rise within low lying a.re:as of 

Khaydnsha, and more specifically TR-Bong.mt Section whtch ltes along its penphery. 

T his invuriga rion starts off wi th an explontton of the notto n o f 1andso.pes m tr.~.n s itio n'. and the constant 
change m the relationship of architecture with landscape. Tht~ hints at the extreme condition o f Oooding which 

will be explored later. 

This invcstigatw n has been divided according to the approach taken toW1rds the site. lt consists o f thrtt parts 

which are n:uned according to the scdes three different scales o f intervention: 

Large firstly explores narural infra.strucrure and im·esrignes the natunl system of wetb.nds ' technology'. 

Second ly, this chapter dols with the idea of m::m-made tnfrastructure. The 1ssue of dealing with the informal is 

also addressed here. T h1s chapter tries to address thas issue by loolcing at the wnring o f Da.\•e Dewar and r-.;ab«l 

Ha.mdi, in oaler to gain a.n understanding of the inherent challenges and opportunities that accomputy worlcing 

within/ with the informal. • 

This chapter aJso explores Sitmg to illustrate the previous pacts. Changing perceptions investigates changing 
disaster mitigation strategies/ theories to gain an understanding of the '-a.rious measures and ideas already in use 

and how these policies haxe shaped and impacted o n mitig:.tion strategies. The research :tnd Critical Risk 

Assessments (CR.:\'s) done by UCT' Disaster Mitigation for Su!lttinable Livelihoods Programme (DiMP) will be 
dascussed and its relcn.nce to my project will also be explained. This chapter sen •es as broad background to the 

thesis in\·estigation. 

M edium iawestigates six different approaches to infnstructure pro\;sion. Architecture's relationship with other 

disciplines and the notion of inter-disciplinary work will be explo red in tha'!!.i"~ rrla!ioll.lbtjf. The first approach 

looks at N:ttunl processes, the second looks :tt approaches which are E ngineering-orientated. the third looks at 
Integrated Urban \Vater .\Ianagement .\pproaches, the fourth look!. at .\rchitectun1 approacht$. the fifth looks at 

a Landscape approach and the sixth explores w integn.ted / interdisciplinary approach to infrastructural design. 

As a ce:sult o f mcreased urbanization, a bck of decent sen ;ce dehery and basic public infrastructure, there is a 

high incidence of risk/ huards within informal scttlemems. Sm all: O)fJngilfA altitudu explores the idea of small 
'self-help' mitigation strategies', as seen within the TR-Bougant Section, Khaeylitsha, which will hint :u possible 

clues [or intervention at the small dwel~ng scale. 
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Figure 2: washing iu TR-Bonga.ui $(:ction 

~ 

MOTIVATION 
Why this project it unique? 

'Arrb'tedtm for alt t.'-tre"'t di!Jialit 'YJnt/jtio1f 1 

Archil«f!'U 

l started this thesis project by looking at architecture for extreme climates/ conditions. After a rigOrous process, 
which included investipting sea level rise and how this might affect low lying coastline areas in Cape Town, I 
soon realised tlu.t the investigation was far too specub.tivc and that l had to focus my attention on more serious/ 
relevant and existing extreme dimatic conditions within Cape Town. 

fkocnption 

Titis thesis therefore investigates :m existing extreme clim:uic condition; the annu2l water t:tbk rise on the Cape 
Fhts and the resultant flooding which occurs. 

Almost half the popubrion of Cape Town live in informal settlements, and most of these are located in low lying 
attts of the Cape Flats. Logic would suggest th:tt people would move to higher and b.fer ground, but the reality 
is that socio-economic reasons force people to settle in left-over spaces, which are mostly disaster prone aceu, in 
order to be dose to work and transport. Further investigation also surprised me when finding that most shack­
dwellers affected do not w1.nt to be relocated 1.nd th1.t the government ha,•e rolised (after ma.ny pcc:vlous 
attempts) that relocation is too costly. This situation therefore created a ,.ery interesting 'arei o f investigation': 
How does one intervene within a sensitive wetb.nd system when the City of Cape Town refuses to ttk>cate 
residents, and when the very residents themselve! refuse to move from the flood prone areas? And how does one 
stop further development within the wetlands? 

.My thesis topic is therefore titled: 'A lands. i11 lrallJition'- A n:htirdNrr f or 011 e:>.'irtme dimati; a"uiiti1n: a«~mmldalifl!. 
tbt i":fo,.,al M ithi11 a jlHd-prue area'-

Wby i• my proj«t original.:> 

This topic has allow«l me to explocc oth~r disciplines outside of the field of Architecture. This interdisciplinary 
rese:u:ch hu benefited my pro;ect greatly as it has allow«l me to challenge the expected. This thesis attempts to 
explore physical mitigation strategies in response to seasonal flooding and attempts to challenge conventional/ 
tnditional engineering-approaches to stonnwatet drainage by providing infr:tstructure related to \\•ater-use within 
U1fonnal areas. Pnctices and customs im:u Mng water will be celebrated to create and contribute to moningful 
public spaces. This thesis attempts to dC\·elop :uchitectur:al strategies to improve conditions foe housi ng within 
the W1ter-locked areas. lltis thesis also attempts to contribute to the impro\•ement of basic living/ dwelling 
comforts to ensure a reasonable st:and:ard of well-being. 

The interdisciplinary nature of the project is allowing me to tra.nscend tr:tditional ideas to challenge existing 
rcb.tionships and ways of worlcing to crote and engage in meaningful new ideas and methods of working with 
this challenging problem at haud. 

'Pro«••/ t«bnique/ prognmme' .. 

The water-ccbted infa.structure provided include! \-arious b ·els of infrastructure delivery, including small 
sbughterhouses, bathhouses, toilets and w:tter points as wellu small sen-ice cores. Infrastructure design and its 
impact/ effect o n the surroundings are therefore being investigated thwugh design. 

PngmatJim 

This project / im·estigation was Utitially inspired by the Rritish Antarctic base, but oilce the scope of investigation 
was narrowed down, it was fuelled, inspired and driven by the current state of affairs regarding sen;ce delivery in 
our country. Service delivery has, sU1ce the inception of this project, become an important issue and cannot be 
ignored by designers any longer. This pwject therefore stee.rs away from the romantic as it is very pragmatic in 
nature. 
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Design 

3 scales of intervention: 

1 large: celebratmg the use of water wtthm settlements by restructurmg and upgrachng dr:tin:tge 

urban framcv.·ork, working from the dwelling up, 

& incc<:mcntal plan of upgrading public spaces associa ted with Wlttc 

1 
creating an edge 

boundary 

boardwalk/ frontage 
fire breaks 

retention ponds 

removing ' flood zone' houses 

2 medium: practices ;wd ftmcttons asstx:b.red with the usc of water 

3 small: .spc.:dfic .small SCJ!c intervt:ntiOUS In ntitib>ating d tS;t$fCC: 

floodmg platfonns fo r extreme case ~enarios where rdocat1011 j,. not an option 

2 
bathhouse 

washing area 

laundry area 

water points 

small slaughter houses 

3 
small scale dwelling 
improvements 

Figure 14: dr.twing of site showing approach 

APPROACH 
To the design project and this document 

This paper hu been di";dcd according to the three diffe.rent sales of intet:Ventions, mimicking the same 

approach used for the design and approach to the sire. These three scales incorporate different stre2ms/ ideas 

and approaches to upgnding and developing. 

Below is an explanation of the approach taken towards design and the different ide1S/ approaches at the 

different scales: 

1. large: 

-understanding the site and the natural wetland system/ considering connructed wetlands to 

rehabilitate water 

-celebrating the use o f water within settlements by restructuring and upgrading drainage: celebrate 

these spaces 

-urban framework. worlcing from the dweUing up. and incremental plan of upgrading public 

spaces associated with water 

2. medium: 

- infrastructure associated with the use of water 

3. small: 

-wiU reflect on specific small scale inten•entions :lt the dwelling sca1e in mitigating disaster. 
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Figure 15: ' the basin' 

(G IS mapplllg Dept UCI) 

1. LARGE 

Natural infrastructure 
Apart from generating de\·elopmcnt, landscapes could also inform the design of the development and can be 

seen as opentional. Natunl treatment systems can inform building design in a w.y that traditional civic 

infnstructure doesn' t. (Snoonia n,; 2001; 131) 

\Vater surrounds us in :t network of conculed pipes, is freely av:tib.ble and is disposed of wi thout any difficu lty. 
~lost people a.re usuaJiy only confronted wid1 it at various ends o f the system: where it comc!l out o f the tap into 

the sink, the bath or shower. These days 1t is rare to experience water in the open in our cities. and yet it is 

increasingly in demand. 

Urban design has always been closely linked with water and its use (Dre~i t~ Grau, Ludw1g; 2001; 40). T his 

functional relationship can be tnced from antiquity through the middle ages to modem tim es. \Vater was far 

mo re than something that simply had to be supplied and disposed o ( It expressed a Ji,;ng rebtionship between 

town and its surrounding areas. The way water is handled in towns shows more than the mere technical 

ingenuity o f it~ citizens, reflecting myth and religion and shows the spiritual constitution o f people living in a 

water culture. This changed fundamentally during and after the industrial revolution, when wa.ter and waterways 

were increasingly brought under contro l. ·n1ey were straightened, canalised, built over, buried and filled in, all 

because this was technically possib le. 

\Vater has become one o f the key detem1inants with regards to the future of our world, as we han started to 
realize that naturally available water supplies are finite and reali ~ing that wa ter plays a complex and integra) role in 

the ~tability of eco-systems. 

\'\'e are usually only aware o f water at a superficial level and only at particular moments. Reduction to sunple 

functions like cleaning, washing and waste disposal reduces the intria te interplay o f water with our li\·es to 

simplified and imprecise images. (D ceisenl, Grau, Ludwtg; 2001; 42} 

\'(later projects have to address the issue of creating a balance in water management . Retention, purification, 

r:vapora.tion a.nd infiltration must be intr:gral d emr:nts in a municipal water programme. (Drel.!leld, Grau, Ludwig; 
2001; 40) 

Ever since people have organized their surroundings they have had to make water into something they can use, 

and regub.te water managemr:nt. \Vater planning is thus one o f the o ldest driving fa eces in urban developme nt 

2nd gave ri~ to important engineering constructions at 2 \'Cty early stage in histo ry. But these were always an 

e.'tpression of an attitude as well. o f philosophy, myth and religton and were pre~nted aesrheticaJJy. Today it is 

nearly impossible to understand any longer how closely the field s o f art, architecture and engi neering were linked 

until the late middle ages: when they formed a unit. :\n example o f this kind of inter-disciplinary work with water 

is an arti st like Leonardo da Vinci. 

T n the course of hi story these fields ha\·c dC\·eloped, become more specialized and han moved apart. A real 

Interplay of planning di!'Ciplines is rarely found. .\rchitects gr.t\-itate towards sues close to water, but rarely 

address o ther related water them e!' and systems. Engineers on the o ther hand are inclined ro find purely 

tech.nical ~lution s to questions about water, and o ften seem to be fo llowing a marked urge to convince others 

and the!fiseh·es that those so lutions arc indispensable. (D re1Se1tl, Grau & Ludw1g; 2001 ; 43) 

Rut water problems in the city and countryside, which are increasing the world over require ho listic strategies and 

planning. Causes can o ften be found in the fact that such problems -arc linked with our social values and 

customs. Isolated repairs are o f limited use only, in terms of both !<pace and time. Integrated planning is 

essential . (Dre15Citl, Grau, Ludwtg. 2001; 4S) . 

Integrated planning approaches include looking at the global and the local issues at play as water always creates a 

relationship between detail and the whole. \l;fater always stands fo r exchange and openness as wei~ reflecting 

faimess or injustice between human beings. Planning is only success ful if the cultural and social needs o f the 

indi,·idu11 users are met and socierir:s are regulated communally, 1nd ar~ ~xpressed correctly. Citiz~n invo lvement 

and participation is crucial. It is important to promote and stimubte people's own creativity, as water is full o f 
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imagination. Planning should aJiow people the chance to exert their influence •1nd to suggest ':lnd agree to open 
possibilities for play. Ano ther principle includes demonstrating sustainable environmental technologies, meaning 
th:u procc~ses for purifying and treating water, for avoiding floods, should not be concealed, but wherever 
posslble be presented openly and creatively. Retaining and m:tnaging rainwater in 1 new area can be integrated 
into open spaces within the planning process and become part of the architecture. Another principle is admitting 
multi-functionality as an be seen in nature. R2.inwater retention facilities can offer much more than what it is 
intended for. (Dreiseit~ Grau, Ludwig; 200l; 43) 

O n the whole. people prefer and have always preferred to est:J.blish towns near water, where it could be exploited 
directly, as " transport medium th4lt promotes trade, as well as contributing to the well-being of the inhabitants. 
\V:lter can fulfil cultura~ architectural and social functions within cities. (Dreueit~ Grau, Ludwig; ZOOt; 7Z) 

As globalization proceeds, cities are caught up in world-wide economic competition. If sustainable economic 
development is to be secured, some rethinking is necessary, \nter requirements must be made dependent on the 
water that is a\"'3.ilable on the spot and in the immediate vicinity-water should ideaUy not be brought in regardless 
o f the environment and expense. A distinction has to be made between the elemental basic requirement, an 
2dditional social requirement and 20 economic requirement. O ne should remember the Roman system of WJ.ter 
distribution. u it has survived in Nimes. Here the supplies to public wells. commercial operations, baths and 
private houses were staggered so that water was obtainable in each case only when supplies were adequate. If 
water was scarce, only the basic public requirement was covered. (Drelseit~ Gnu. Ludwig; 2001; 73) 

\Vater management can only be bab.nced if $0cial and economic wishes are covered by the quantities of available 
and renewable water. \Vater problems must be solved specifically and within the immedU.te vicinity of every a.rea. 
Something that works in a certain area, can be inappropriate in another. Realizing this compels us to decentralize 
responsibility and action. There a.re many retsons for this: Large supply and disposal systems cost far more than 
smal~ autonomous systems. SmaU units arc far less prone to faults and bring small and middlc-si:ted enterprises 
togcthef to construct and maint:ain them, and thus reinforce socio-economic structures. Small 2utonomous 
systems remain able to function because the people running and using them identify with their system and see it 
as their property. \Vater neighbourhoods are also .bettet able to uke responsibility for preventatil·e measures. 
(Dreiseit~ Grau. LudwJS> 2001; 73) 

Cape Flats 
At one time it \Vas thought that most of the vleis would have been inter-connected on the Cape Flats. Jt is 
thought that " 'ith the bst em("rgcnce of the Cape f1ats from the sea, changes in topography brought about 
changes in drainage and that wind-blown sand filled up many of the depressions, isolating the remaining water 
bodies. One \-iew is that bare stretches of sand once covered the whole of the Cape Aan and that there were 
continued changes in the si~e and locatio n of the v~s. as a result of r1pidly shifting sand dunes. (Harrison; 1958). 

The Cape Fb.ts was artificially stabilized in the early 1900's by the planting of Australian wattles and in the bst 
century urb:ln expansion resulted in the elimination of many of the wetlands that once characterised the Cape 
Flats. Only the largest systems and some of the smaller, isolated water bodies remain. Without exception, these 

have been extensively regulated and modified. (1\ro"·n, Magoba; 2009; 5) 

The present-day arrangement o f the riven 2nd wetlands of the Cape Peninsula and adjacent areas reOects the past 
and present influences o f the area's geology and geomorphology, so level oscilbtions and climate change, 
preKnt-day geomorphologia.l processes such as hydraulic. \·egeation and sediment interactions and the human 

· impact such as channel engineering. abstraction of water and sroiment, and catchment land usc ch:mges. (Brown, 
Magoba; 2009; 8) 

Undenta.nding how best to manage these systems should therefore start with an understa.nding of their geological 
history, and the physical constraints imposed by their present-cby topography. (Brown. ~bgoba; 2009; 8) 

The two main south draining rivers of the Cape Flats, the Diep River and the Kuils River, were significantly 
affected by pre-Quarternary and quarternary sea level changes. They created great valleys. which today are buried 
by the sands on the ocean floor o f False Bay and on the Cape flats. Below these sands, cut into the underlying 
Malmesbury bedrock, are two significant pab.eo-va.lleys that ref1ect the ancient routes that the proto-Diep River 
and proto-Kuils River took to the sea. (Brown, Magoba; 2009; 14) 
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Figure 16: natural infrastructure 

South-end ofTR-Bong.mi Section 

The gentle-gndient Cape flats-rivers flow over recent Sandvekl Group sediments, but roughly follow the courses 
of the underlying palaeo-valleys o f the Diep and Kuils Rivers. The build-up of sediments washed into the :uea 
during sea le,·d rises, and the movement of sand and other fine particles along the coast play a signific:~.nt role in 
retarding river flow, creating the Cape Flats wetlands. (Brown, Magoba; 2009~ 15) 

fn contrast to riven, wetlands do not drain the landsc2pe and are areas where water flows slowly or not at all. 
They therefore accumulate m2terials like soil particles and organic matter. Because wetlands reduce the rate at 
whi.ch ,,.,·ater mO\res across the landscape, they provide a number of \'ety important services to humans. (Da,,.ics & 

Doy; 1998) 

They tend to reduce the force o f floodwater bcause they absorb some of the water in their loose, organic, peaty 
soils. Those wetlands that are areas of reduced gradient also cause the water to spread out across the landscape 
rather than being channelled trough rivet courses. \Vetland plants such as reeds and sedges, and sometimes trees, 
further retard the rate at which water flows. Wetlands therefore serve as the most valu2ble flood-prevention 

measure. (Brown, Magoba; 2009; 28) 

They also tend to cleanse the water passing through them because the reduced flow rates mean that particles 
(including bacteria) drop out of suspension, and the wetland soils and plants take up nutrients. 'Titus water 
leu;ng a wetland is often of much higher quality from a human perspective than it w.as when it entered. 
\Vetb.nds are often constructed as a means of treating poor-quality water. (Brown, MagobA; 2009; 28} 

Slowing the movement of water and spreading it laterally allows time for vertic:1.l infiltration into the substratum 
and ultinu:tely into the groundwater. Many wetlands are thus said to aid in groundwater recharge. (Brown, 

M•gob•; 2009; 28) 

Cape Town used to be rich in wetlands of various kinds, including extensive seasonally inundated marshes in the 
ather indefinite lower courses of the Cape Flats Rivers such as the Black, Kuils, Eerste and Lourens. This is 
evident when looking at erven names on okl maps of the Cape Flats. 1nd that almost all of them had the word 
'vki' in the name. ?\·!any of these season2l vleis become inundated in winter as a result of the rise of the water 
table above the surface of the soil. They form a fairly unusual wetland type thu has become extremely are over 
the last few decades a!: a result of housing and commercial development. ~l2ny vleis on the C2pe Fbts are now 
s1tuated under Khayelitsha. (Brown, Magoba; 2009; 30). 

The effects of hwnans on water chemistry can be profound. Stormwater runoff contains all manner Of 
chemicals, from nutrients to heavy metals and other toxins, as well as bacteria. Storrnwater entering tlte aquatic 
ecosystem can thus alter the very nature of the water and can ultimately result .in the replacement o f the n2tural 
assemblage o f plants and animals with another, more tokra.nt assemblage. This is one of the reasons (flood 
abatement being the other) for creating detention ponds, which hold stonnwater for long enough for some of the 
pollutmts and sediment particles to settle out. Furthennore, many rivers and vleis now receive water that has 
been contaminated by human waste from informal settlements and from dysfunctional sewage systems. (Brown. 
~hgobo; 2009; 33) 

Rivers with their origins in Malmesbury G roup shales or that flow through shales or calcareous sands on the 
Cape Flats collect nutrients from the surrounding substrates. Fringing reed beds then become the norm. 
Bulrushes (Tjpht1 rllj>tftll~ regularly form dense stands in the manhes fringing the slow-£1o,ving rivers o f the cape 
Flats where finer sediments 2ccumulate. Here they tend to block the waterways such as the Diep and Kuib 
Riven, and :ue often cleued to prevent flooding. (Brown, Magoba; 2009~ 39) 

Hum2ns have been responsible for many changes to the rivers and wetlands of Cape Town. The early 
inhabitants of Cape Town settled near rivers because water could be: obtained from them and its flood plains 
provided fertile soils. .\s the city grew, and the demand for water exceeded the loa I supply, water was sourced 
from farther a field and the central role of the city's riven changed. Instead of being suppliers of water, the use 
of these riven in removing unwanted watet' or wut~vater became more import:lnt. (Harding and Brown; 2001) 

One of the major enects of human activities on the aquatic ecosystems of Cape Town is a modification in the 
amount of water they receive. Thus, while numerous wetb.nds have been drained and filled in and lost entirely, 
many of the remaining once-seasonal vleis have had their characters altered to such an extent by the discha.rgc: of 
treated ef£1uent from waste water treatment works that they are now perennial (Bcown, Magoba; 21)()9; 98) 

The construction of roofs, paths, tarred roads, freewaYs. pavements and parking lots has greatly reduced the 
sutface area of soils able to absorb wa.ter &lling as rain, and has increased runoff from the surrounding land, so 
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that riveN carry more w~ter than before during storms. This is called ca tchment hardening. The problem has 
been exacerbatc::d by de\•eklpments on the low-lyi ng puts of the C:apc:: Fb.ts, forcing the construction of canals to 

dr:tin what would nananlly have been sosonal wetland~, and n:antr.LI flood attenuation ponds. (l'rown, Magoba; 
2009; 98) 

The engineering of rivers in the are1, necessit~ted by the incre:ased runoff :and effluent discharges, has also 

affected both the aesthetic quality o f many river systems and the recro.rional opportunities offered by them. 

lnCrcasingly, worldwide, it is being realised that greater environmental social and economic success can be 
achieved if urban rivers and wetland fronts are designed with ecoioginl principles in mind. (Brown, M~tgoba; 2009; 

99) 

In pb.nning development. the \\-idth o f the noodpl:ain has to be determined. \Vithin the dc!!ignated noodplain, 

permanent stnactures should be :u ·oidcd and even agricultural activitie!l limited. However, it is economically 

impossible to impose restrictions that would cater for very rare storm events as this would exclude large areas o f 
land from development. In practice, development is usually not allowed within the 1-in-20 year floodplain, and 

only limited development, which excludes housing, and industrial ~nd commercial buiklmgs, is permuted between 

the 1-in-20 and 1-in-50 year floodlines. 

Cape Town's rivers are now carrying a significa.m amoum o f water that would not in natural circumstances 

belong in their catchments. Urbanization has also seen the destruction o f many wetlands and vleis that would 
naturally have absorbed or detained floodwaters. This includes a narrowing. straightening and canali sation of the 

rivers and :an incruse in flood peaks and volumes as a result of atchment hardening. Incre:ased runo ff augments 

the effects of spates so that flood peaks m:ay be considenbly higher than they would ha,-e been under the same 

wetther conditions if the c.ttchment were in its natural state. (Bwwn, ~hgoba; :!009; 100) 

Urge areas of Cape Town are ntlnerable to the impacts o f flooding. The degree of vulnerability of communities 

to the impacts of flooding correlates closely with their socio-economic circumstances, with many o f Otpe Town's 

poorer suburbs ha\;ng been constructed in natural floodplains/ wetlands. 1l1is construction also resulted in the 

destruction of many season~( wetb.nds. (B[own, Magoba; 2009; 100) 

O ne of the greatest o uses of waterlogged conditions on the Cape Fbts is the water table, which is usually close 
to the surfa.ce ~nd may rise above ground level after ho.vy rains and remain that w~y for long penod!l. (Bcown, 
Magoba: 2009; 101) 

Of the Cape flats Ri,·ers that a.re not can~lised (lined with concrete), many are 'channebsed', meaning their 

earthen channels h~ve been dug and are maintained by earth-moving equipment. (Brown, Magoba: 2009; 101) 

The water quality o f rin rs in the urban areas of Cape Town is o ften poor, with effluem discharges into the rivers 

being one of many factors contributing to the situation. To improve water quality of the rivers. it would be 

necessary not only to impron the quality o f effluent from wastewater treatment works, but also the quality and 

quantity of stormwater. Furthennore, the loss o f riparian vegetation reduces the ability of ri\-·ers to purify water 

through natural processes, which contributes to the overall problem. (Brown, M.agoba; 2009; 102) 

Various n,·ers within Cape: Town are directly affected by d fluent from wastewater treatment (\"(l\V"l) works. T he 

Kuils river recei,·es effluent from the Bellville, Kuils River, Scottsdene, Zanch·Jiet. ~ffuleni and S.\ Infantry 

Battalion W\'\'1' works. 

O ther sources of faecal contamination, such as runoff from informal toi let areas, also affect many o ther ci\·ers in 

the ~rea. The discharge o f treated effluent to vlci areas is also of environmental concern, since it usually results in 

the fonnation of pennanent systems of the type unknown under natural conditions. (Bruwn, Magoba; 2009~ 102) 

In nature, water: purification is brought about by biological pmcesses, and minor pollution in a moving body of 
water is dealt with in thi s way. \Vastewater recci,·ed at a WWT works consists of faecal matter diluted by 

considerable quantities of kitchen w:ater:, bathw:ater and laundry water. lndustri:al effluent m:ay ai!IO be p:art of the 

total load in works ser\'ing industrial areas. Pathogenic organisms, o f which E. coli are the best known, are 

destroyed in the treatment process, solids are settled out in the form of sludge, and the remaining liquid effluent, 

after further modification, is discharged into a convenient watercourse. 

In the normal course of business. the quality of the discharge from \V\Vf works must meet cert:tin b:tsic 

standards before leaving the works. If met, these standards ensure that effluent is not dangerous to the health o f 

humans and animals, but it may still contain significant quantities of soluble slats, mainly nitrates and phosphates. 
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Overloading and malfunctions occur, however, and incompletely treated or untreared effluent can and docs get 

discharged into the rivers. 

Urb:ut stormwater is also discharged into rivers and C:tnals. This may contain pathogens, oils, litter and other 

dirt. The quality is particularly bad after a long period of dry weather, when the first Clash flood washes 

concentrated pollutants into the stonnw.tter system. Occasional o\·erflows from the foul sewers, also find their 

way into the stormwater reticulation. (Rrown, Magob•; 2009; 103) 

The Kuils River was historically seasonal draining a vast area o f sand dunes, and recharging the Cape }<lats 
aquifer before ever reaching the sea. Draining a catchment o f some 240 squa.re kilometres, the river ne, ·er 

reached the sea, but emptied into ... a system of pools, or 'kuils', which are now occupi~ by the township of 

Khayehtsha. (Brown, l\bgoba; 2009; 251) 

TI1e Kuils Ri\·er in if.!l; original sta.te flowed through a flatti~ h sandy valley from its !!Qurce until it reached the Cape 

Flats proper, where it meandered through a series of 'kuils'. As the demand for formal housing in Cape Town 

escalated in the early 1980's, the Kuils River \<-alley was identified for low-cost de, ·elopment. The extensive 

townships of Mfuleni, Kleinvlei, Blue Downs and Delft were built on relati\·ely high ground but inevitably some 

infonnal development spn.ng up in the floodplain. ~lore significantly, the floodplain itself wa$ widened 

considenbly by the chan~ in runoff that occurred as dC\·elopment hardened the surface!' in the upper 

catchment. New industrial areas were also established, while the growth in towns like Relh;Ue, Bnckenfell and 
Kuilsriver led to the construction of new and la.rger wastewater treatment works. As these .new areas were built. 

the \-astly increased runo ff and the outflow front the wastewater treaunent work5 added further to the problems 

of a stream that was nen r intended to be the important urban waterway it has become. (Brown, Ma.goba; 2009; 259) 

A permanent connection to the Eerste River formed narurally to cater for the increased flow .. \long this route, 

new wetlands were formed on what had previously been farming land, and new flood threats became apparent in 

the area: known as Zandvliet. (Brown, Magoba; 2009; 259) 

By the mid-1980's, the lack of capacity to drain floodwaters away as a result of development in the floodplain had 

reached a point when flooding became rile. The river regularly overtopped it s banks in Kuilsriver and at several 
o ther points downstream. The new conditions imposed by the perennial link to the Eersre River resulted in 

periodic flooding of the ~Iacassar-Zanddier farming a.rea, the long-established settlement around Sheik Yusufs 

tomb, and parts of the newer housing estate of Macassar. Apparently the banks of the lower Eetste River were 
leveed to prevent ba.ck-£low from the Kuils River during periods of high runoff. This howe\'er, effectinly cut 

o ff several of the riparian wetlands, further reducing the flood retenrion capacity and health of the:: system. 
(Brown, Magob:t; 2009; 260) 

T he original Kuils River dune-slack wetla.nds system was covered with sand in 1988. The area o f land now 

co,·ered by Khayelitsha was once dotted with seasonal and perennial wetlands. Most of these were destroyed 
when the dunes were bulldozed into the wetlands and the area flattened. Pollution, mainly from large ,·olumes of 

tre:u ed sewage effluent. and an eiC\•:u ed water table ha,·e fund:unenu.lly changed those wetla.nds that rem,jned. 

fn reality, the overall ex tent of the wetla.nds wa$ little changed, as the water displaced by the infilling had to go 

somewhere. New, less diverse and less sta.ble. wetlands formed in pockets around the Khayeltisha settlement, for 

instance, a.n extensive Typha-dominated reed bed was formed at the junction l)f the N2 and Raden Powell Dri,·e, 

and, to this day, rising waters in winter plague the resident~, adding to the harsh conditions in the squatter a.reas. 

Despite the a.ltered starus, these 'new' wetlands still have value as a habitat for aquatic animals, for water 

purification and for the recharge of the Cape Flat~ aqutfer. (f\wwn, 1\lagoba; 2009; 263) 

Construction o f the Driftsands detention Dam in the late 1980's reduced downsteam flood peaks and initially 

saved lower Kuils River from environmentally unfriendly channelisation and canalisation .. \t first , the wetlands 

downstream expanded significantly. By about 2000 the encroachment o f informal urban development at 

Mfulcni, Khayelitsha and Macassar into the river floodplain meant that these areas were subjected to increased 

channel 'maintenance' to prevent flooding of the shacks. The resu ltant excavation of the channel through the 

wetlands, combined with frequent burning and high grazing pressures induced large-scale channel erosion. As 

the bed level dropped in the channe~ so the surrounding wetlands daincd. Today, the wetlands are a fraction of 
their former extent. (Brown, Magoba; :!009; 263) 

25 

•' 



Figure 17: man·made infrastructure 

(G lS mapputg Dept I'CI) 

M an-made Infrastructure 
Since 1994, the government o f South .\fnca and ns housing dcpartmcm has :wned to elimmate tnfonnal 
settlements. However, the housing department could not keep up with the bigh growth of informal settlements. 
As a result. local go\'Crnmcnts han been forced to addres!t the urgent needs o f these areas. 

The City of Cape Town has undertaken an incremental upgrading plan with subsequent phases. The ESlS 
(Emergency Servicing o f Infonnal Settlements) project is the first phase. This phase aims at delivering a basic 
levd of SCC\;Ces~ i.e. w:a.ter and sanitation on a shared basis, refuse rem0\"'11. road ~, dratnage and area lighting. T he 

objecti,·c: o f this phase is to effect an immediate impwvement in the h es o f citizens with the ,; cw to minimtzmg 

health and safety ri sks. T he City of Cape Town has recorded,·ery significant progress and at the end o f June 
2()().4, had achieved basic service provision to over 900t G of :til :tccessible settlements (G raham; 2001) . The 
sub~quent phases entail incremental upgn.ding o f ~nices to n:ttion:tl minimum noons and then to full services 
for those settlements located on land suitable for humlln habitation. (Drowley,Jember, K~tss • & Srn.th: 2007; 10) 

In December 2002 Council llpproved an integr:tted lnform:tl Settlements upgrade programme where 

infnstructure (predominantly water and sanitation) needs were provided. 

A new programme'~ launched m 2005 to fas t track infnstructure deli,·el)' to tnformal settlements 

There is a new attitude tow.a.rds the integratio n, use and reuse o f infrastructure in the creahon and sustainmg of 
communities. Infrastrucrure is the framework that supports more transient :tnd \t:t ried :tctivity/ or grid th:tt can 

be in· filled by socia~ environment:tl and economic activities. This is true on a literal level of providing the street 
and utility grid onto which individual houses or de,·eklpmems attach. Becau,se the provision o f basic 
infrastructure is a fundamental part of shaping a city's plan, to engage citizens of urbanizing settlements (eg. 
slums and new towns) with this process makes an important statement about their status as acti,-~ members o f 
the mainstream community, addressing the political and particip:ttive issues by proposing not only innovuive 
designs but also nC\\" processes fo r involving the public, reversing in some cases the traditional power bab.uce 
between deprived communities and the pb.nning process. 

This can be as simple as the approach taken in Bester'.r Camp, South Africa, a township where the process- o f 
nor~alizing the communtty by providing infrastructure took a ,·ery sensiti\•e fo rm. In deciding where the new 
streets should run, the planners walked the stte, finding out from residents where the informally :~greed 
boundaries ,,; th th~r neighbours were located, and drawing these on an aerial photograph. The planners then 
designed the pathways and pegged out the sites bllsed on this working pbn, allowing residents a few d:tys to 
confirm that the pegs were correctly positioned. As a result existing social structu res remained intact, 
contributing to the long·term social stabili ty of the settlement. (Cumberhdge, :O. Iusgra,~; 2007; 29) 

The urbanizatton of river systems/ basins introduces many changes to the natural behav10ur of the system. 
Roofs, pan ments, and roads intercept rainfall and channel it into stormwater systems short·circuiting the n:ttura.J 
seepage into the groundwater zone. G roundwater tables h ll as a consequence. Stormwater discharges into river 
systems increase the ,·olume and velocity o f water flow causing an increase in bed·scouring lind erosion, resulting 
in downstream !iltuion and flooding. Countermeasures to stabili!e bed and banks often involve the introduction 
o f concrete structures such as wet rs and o nals, whtch e\·entually lolls the river btologically. The quali ty o f the 
water that enters the river also tends tQ decline, is over enriched with nutrients (Impurities are picked off fro m 
the road). This results in excessive aquatic plant growth. The decomposition o f this mus o ften releases pungent 
odours and causes de·oxygenation o f the water resulting in the death of llquatic animal life. (touw, Gasson~ 199 1; 

25) 

The solution to these problems lies in stonnwater man:tgement . ·ntis implies the attempt to reduce run·o ff 
,·olumes and veloci ties by retaining vegetation co,·er, and by retuming stormwater to the groundwater zone from 
where it can" seep slowly into the watercour~s. The seepa~ process is also a self-cleansing one so that the 
problem o f pollution and nutrient enrichment c:tn be reduced. With less erosion :tnd flooding there is less need 
to canalise the stream or introduce artificial structures. (Louw, Gasson; 1991; 25) 

lt is thus possible to puri fy storm water by means o f combining natu ral and chemical processes to supply areas 
:tdjacent to the river with potable w1.ter for domestic use. 
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Figure 18: 'blocking' after 6ce 

(Fig 1: www.sdtnet.co za) 

The ultimate goal in storm water management in Cape Town to d:ue has been flood prevention. A more 
ecologic:tlly friendly way is the so-called Sustainable Urban Dr.Unage System (SUDS). Tem1t:d by the British and 

now widely used, this system is concerned with protecting. enhancing and replenishing groundwater as well as 

flood prevention. There are mmy ways of storm water control practices, some of which nanara.lly reduce 
pollution before replenishing ground\Wter. 

Stormwa.ter should first flow into a fore-bay. A sediment fore-bay is 1 small pool (typicatly abou t 10% of the 
volume of the pennanent pooO. Coarse particles remain tr.lpped in the fo re-bay, and maintenance is perfonned 

on this smaller pooL eliminating the need to dredge or clcotn out sediments from the entire wetb.nd. From here it 

enters the main wetland cell where aquatic plants break down organic pollutants (oils and grease) and use metals 

and minenls as nutrients for growth. \Vetlands also significa.ndy reduce Nitrogen and Phosphorous present in 

stoanwater. Different depths iu the main wetland cell are recommended as it promotes plant di\,.ersicy. Iu 

addition, an emergency spillway should be provided to safely convey large flood events. \Vetlands shoukl have 

direct maintenance access to the fore·ba.y, to 1.llow for rel:ltively routine (five to seven year) sediment deanouts. 

Aood attenuation in highly developed areas, where many of the wetlands and ri\·er corridors have already been 

lost, requires more innovative solutions and more undCf'Stmding and coopera.tion from the residents. (Brown, 
Mogoba; 2009; 331) 

Kathy Sales, an independent consultant and researcher, !lays that at the moment we are barely exploring the rmge 
of options and alternatives available and basically waiting for the money to be found to continue \\.;th business as 
usual, building high·end infnstrucnue to link into big bulk schemes, which all needs more money and technical 

skills than we has available. She also goes on to state that we are not doing enough to explore simpler, more 

robust technologies, which deli\-er good wastew3ter-management solutions, don't need scarce expertise and have 

a far lower risk of failure. \Ve also should be exploring incremental improvements, starting with the small and 

moving up from there. 

The abo,·e sentiment is echoed by Kevin Winter, lecturer and lead researcher in lntegra.ted Urban \Vater 
;\o[anagement at the University of Cape Town. Winter states that the result is that conditions on the ground stay 

the same while trust between residents and the local authorities continue to deterionre. He also goes on to say 

that effective change usually begins \Vith the actors at the level most affected by living circumstances. Success at 

this level is often recognised when these actors work within 3 social structu~. are prepared to serve in a 

democratic process, :md to persist towards 3Chieving shared or common go2ls. \Vinter's research group is 

dedicated to integnted udn.n water management and is invoh•ed in studying the potential to enlist community­

based solutions that focuses :mention on understanding the social behaviour and capacity to instaU low·cost, 

interim technologies in order to manage gtey water problems. 

Sales says one can st2rt off with managing run·off by introducing simple channels to lead the water away from 

pbcc:s where people live and w.illc. In settlemenrs that can be upgraded where they are, surely there is more 

scope for decentralised systems. S11es also states th2t we focus almost exclusively on big centralized nel\Vorks 

but that sometimes it makes sense to explore smaller, self-con~ained systems that don't need to wait for big costly 

bulk connections that link itHo big treatment works that are already over capacity. (Gullion: 2009: 26) 

According to Jo Burgess, research man2ger at the \Vater Research Commission, one can't easily apply 
intem2tional so lutions to grey water treatment in South .. :\frica, such as separating the kitchen watet, laundry 

wa.ter and the bath w·ater. Her research hu shown that a lot of informal households use water for washing food, 

then clothes, then people and then the floor, and that by the time it's gone through this process it isn't grey water 

anymore. Burgess feels strongly that iutematioual solutions won't do the trick and that we need to develop a 

home-grown solution. (GuUton: 2009: 27) 

Jay Bha.gwan, director of the \Vater Rese:uch Commission states that even though sanitation policy recogn.ise:s 

drainage and grey water u pact of improved sanitation, the roll-out is just about taps and toilets 2nd that in the 

context of informal settlements, very little thinking goes into dn.inage. As the density of the settlements incrttse, 

so. does the problem of grey water disposal (Gullion: 2009: 28) 
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Ctse study: Slum Networking, India 

Shun ~ {' l\\Orkmg 111 lmh:~ 191:S- nngomg) dcm o u., tr:nc" h(l\\- an Iilii\) \ .UI\{' .lppro;K h h1 :l."ipCt t..: of cle\ dt ,pJll ('nt 

:l."i b:t "IC :tll(l mund:tnc :1 1: 'iC'\vtr:lg c. w:ttcr " llppltc~ ami ro:td ..: c:u1 han.· a majo r imp:tct o n the "-OC1al ;Uid ph)·,•cal 

rcmw:d o f a. nty I he tlunl-.1n~ and ;1pprnach of ilu..: prnJCC t lu..: hu_f!(.' rde \.\ncc nnt n nlr fo r dcnlopmg- mttn l\ "1 

but abo for \\' c: ~tt: rn Ctfl l'~ facm~ problun" o f mfra-.trucmrc -.C umbi.: rlul~c. \(u ,~r.tn:; '.:!Oi f '; 62i 

Llu.: Slum '\ctwo rkmg co ncq>t l i b :t .;~,: cl on three pnnetplcs the fir -. t 1" that Clti<:'S h:t\ C 11 :Uura l dr:un;~gt.; p <~ ltt rn s 

all{l that tht'-.;e can be li ~Ccf 3"1 1]1{' b:t «l ~ tc1 r lllllll tnacJc lltfr.t 'l truc ture, Ob\t:ll'ltlg t]t(.' II CCCd to r :trhfinal J>UIIII)I llfl; ,111d 

deep t"C.J\":ttto n. Secondly, •t trc:t ti the , fum tlwcll c.: rs :\) NJu;d to o th er c•tven" thc r(.· by a"<o: u\Hb.llll~ the :o lum 

thvclle r;o~ 11\IO th c m:un :H rt·am . dt nnmhng ;1 llnanc•:t l contnbuunn trom them. t• n-.urinj,:' tlut the proJects truh 

ntt;t: t thl'll' u cl'd ~: :uu lthat they put pre ~ ~ urc, :t!i ~ t:~kchokle r..:. o n tht' ;Huhonue~ to mMIIt:tm the sy~ t<:m. 1 he llurd 

pnnnplc I" th :H prondmg a. nt\\ phy~: lcll mfrn -. twc ture can be a taCtiC to cat;~lvo;c \\ 1dcr ..;nnd :wd ccont,nuc 

clt.tn~('. r :mnb(·rhdg(·, \lu ~gran·; 2{)(J7: 62) 

Slum " n wod .. m~ ha" been <lcn·lnptd by th e r n,t.,'lnrc r 1 funan~hu P:tnkh O\"C' r thc b~ t t\'-' CtHy yca rs. It o ngm:u c.; 

trnm hi'i \\ t)rk in the c1ty o ( Indo re :md hH been refuted alHl develo ped \ 11\Ce mto a ~ophhttcatcd .111d 'it: n..: ttn:c 

mc.:thnd th:tt l'i currently bcmg u~ed m c•llc-; :tnd uU:tge i acrn.~' huha.. ThC prOJCCts thar ha\·c be~.: n completed to 

d:ttc h.n e .t ... ~umbtcd u\·er ouc mtlhon ..: lum dwel le r"- :l.S full ;md :te ll\ <.' C1t1.1 en~ .md nude thctr ~ tum ~ 

mcll ~ tmgm"lt.tble from norm al m·t~hlxmrhood ..:. 1\ml-.h '~ de-.1gn tn{'thod \\."(l rl-.. ~ \vHh the n:tturnl bnd ... capc ;~ ud 

p:tttcw o t dcn :: lopmeut. u ~: ing the ltnks bcnvecn topo~r:lphy :wd rhc locauo n o f d r:un:tge ch:tund ~ . ..;fum..: :t nd 

publtc open .;;pacc'i to cre ttc an o rhranir :tnd 'iu~t:tuublc &:tmcwo rk to ..;uppo rt th e n ty. • 

U1" ub~cf\ :'ltinn s o f. the fo nn:uio n o f ~tum;) and lmv-UJ come area .;; rc\·e:tled that th ey almos t :tlwar " fo rm ncar the 

lo\\l'-.t pomts o t the city. \\ here natuml dr-Jut:tgc c h:tnnd~ occuc. By ro unng nc.:w sewco~e lml \\i:ttcr lines JUSt 

below gro und ln cl along these natural p:tth", they \vo rk by ga vlt}' ra!ltcr rh:1.11 rClJuinng pumpmg .; tauon~ . :ts m 

most \\·C"- tCrn cm cs. ~Cumbcrlidgc, _\lu ,grn, c: 21107; 6 J) 

B~' no t rcqumng deep e:..c:t\ :tho n. CO:"! tS arc nunmH.-:cd and the 'i}''-tCm i ~ l: a ~u.: r to m:untl m 1 he modd ;t)....,o U)lC:O 

a ~unpk but radiCal de~1gn for 1he nc' "' ;; trcct pa.\ utg that c·n:tblcs "tonn \\':tter to dra111 {hrC'ctly 11110 l" '\1"1111!!; 

Wlle"..:ly:-o rather than mto the ~c.:wer~. cun ..;enmg wate r and prcn·nting the ~ewer ;;: O\crfltming. fn :t lmo~ t :til 

Cl«c~. c:trc ful SUf\'epng :tnd subtle rc-gr:Himg o f ex1..;tmg p:tths and dtrt ro,HI ~ mc:tn'i that new routc'i do no t h:1H' 

to be cut thrcmi?h· (C umbcrhdgc, .\ fu ..;grn\ C; .200~: 6 l1 

l ·:ach funuly's plu t g:t.tll 'i :1 wdl-bmlt uulct o t the "-;l.lllC <\ tandard :t ~ nn rm:tl' hou ~l:'- L• urth ~.: r bUlldmy \\.·o rk-; to 

upgrndC' the home a rc undc.rt:tkC' n :t tl he ho u ... c ho lds t :..pen ~c. The p .w ccl m ild .i ti C(' <"asy ( (I c lt~ n and a.t _\I(J!hOCHI 

tun c d r.un -. to nn wa ter naturally. Wllh the h <H il C'i l',li '<Cd .tbon : the «trec r to pre\l' llt noodu•g. Runnulg \\':I te r li 

conm:cted to earh houS(.', uubhng hy,1-:tCn1c cookmg :wd w;~-. hm~ \\Hh rc~carch ~ hmnn~ huge •mprmcmenr~ 111 

he<thh. k :ulmg to beu cr acce-..; to cduc:tnon 11 nd ,.,·o rk 

1 he co ncqH Ju .;; ll ~n rcn· r .. c:d :tny pcrcepuon o t -. lum-. .1:- ... 1ppm~ r(.':>nurcc~: fro m th(.· c1ty fndun cu1c ~ ~C il l' r:tlh 

h:t>c madcquatc tnfra ~ tructurc for 1he n ty ,1.; :1. who k': ... o mc tun c" lc"' rh:tn ti\T pcrrcnt o f an urban :u c.;a. m:t\ 

h:t,-e func tto nmg -.cweragc lmc.;. By m er ..:vm!o{ the new drHnli.~C hnc..;. 1t was po,« tblc U\ nuke th e ne tworked 

·~Jtun' .uC:t~ the tound:tt1o n fn r pro\. tdut~ \Vcalthtcr are:t" '"'tth tunc ttomn,~-; mtra ..; tructun·. ,C umbc rhd,I-!C, 

\ ru ..:.'!ra\·e: ~0117; 66) 

I he dnclopmcnl of the Slum '\i.:two rkm,;: ·'PP[( ':tch h.L."' ::. hO\\ n thu ;1\thnu~h slum d\\ t·lkrs ma\· ]1\-c 1n ptlnrty, 

thcv c:tn find fin:tncial rc.;<;(lurn· ..: a.nd become achH' timnci:tl partne r" 1f ~1\'C il the nppo rtumty 

1 he cft ec t ~ o f tim r:1d1CJ. l and e<Jllll.lblc <lppro:tch tn the rc.;m:w.tl o f "cnrdy undu pnnkged cnmmun1tu:.:..; luH 

been t:'\ lr.to rdmary. S tud1 ~.:...., ~ IUl\\c.:d that after an 1111ti :1l 111\'l'tmt:nt o f H>O(J rupt't':- fo r the tnfra-. truc tmc 

m~tallatuln , t~ch ht ' ll "ci iO id "P{' ll t an a \ nag(.' o f (,0 OO() wp<" t'~ nn rcbut!thng thur ho me 111 " pcrm:w ent 11 nd 

sc:c urc focm. lkalth. educat•on .wd ut comc<; ha\ c imprm ed :t t f:t <; tcr f'lte..: than o th er pwgr:1mm~s ta q~eted .11 

rhc..:c .trc•H. 'Cumbcd1d~c. \Iu ~grJ\·e : 2007; 66) 

l he ~tum ncC\~orkmr prncc!"s md•rcctly :tc h1cn·.;; m:tny o the r yoak rt llll[>:lc ts o n th e bncl nghrs o f rhe .,.fum 

thn·ller"i a ~ rhc mumop:~hry mu~t cod1fy th ctr l q.~tl .; taltl-. befo re pro ndmg infr:htructu re fnr th<:::c l rea ~ B ~ 

..:mppmg W<l <\H' hC'mg di ~:chartcd mto the \\·a t{~ rco ursc .;;, 1t ha s been pt iS"-Ihlc tn m:t l-..c th{·.;c a rca:.. 1nto \1\ lu t~ blc 

publ1c y;rcc11 -> p:tces :tnd fre .:hwHer r LsCr\ OI.f 'i. :t ); we ll ,,, uncmecu1~ impo ctJ.nt mtlmtmc.:nts th ,tt lnstu'ocally 

tended to cll!'m·r :tlong w.u erniUr..:~.: ..: . It ll ~o m:ll-..l'i ~tum d\.., cJk:r~ 1nto tl'\p:tye rs l.o r tl_1c tlr~t tun c by form al!} 

:tcknowlcd,!{l n~ them as lq..ral re:-ulelll ~. :t 'l w!'ll :1" parttc1p.1nh 111 th e b:tnkmg ..:y -.rc tn . ndtc:t ll ~ ch:tn!-?!ng <hctr 

.tb!llt)' to manag-e ;md "a\-e m ont·y 'Lumlxrhd~e. ~ h~ ~~r<\\ e; ~007: 6(,) 

'Small change' 
Info nnal settlements have been recognised as components o f the urban landscape tn most de\·eloping countries 
for the last fifty years and :ue chara.c terised by: 

t. Lack o f b:nic services 
2. Inadequate building stntctures 
3. 0\·ercrowding 
4. Unhe:tlthy and hazardo us conditio ns 
5. Insecure tenure 
6. Poverty and exclusio n(UN-Habitat 2005) 

How does o ne :~ccommod:ue the inform:~!? T ills thesis will explo re this topic by looking at the writing o f Oa,·e 

DC\\'2.r and N:tbeel H:undi in o rder to gain an understanding of th e inherent challenges and opportunities that 

accompany working within/ with the informal. Buikling o n the collective wi sd om o f people becomes of 

parunount importance. l-lamdi spea.ks o f 'making the o rdinary specia l' and sates that citizenship beco mes crucial. 

A policy which rewards people, who fail to manage their risk, fosters an em;ronment in which people are either 

unwilling o r unable to manage theic risk. The focu s o f any respo nse sho uld therefore be to communicate and 

participate with the community, to build understanding around their risks and vulner::tbilities, as well as to 

generate a culruce o f accountaJ>;lity within the ~~lemem. (Napier, 2002) 

The approach to housing dehecy thus far h:LS been predomin:~.ntly :~.bout quantity and no t quality and focused o n 

delivering specific a.moums of ho uses a.nd no t the upgrading of their surrounding emiro nments which shoukl be 

o f greater importance. 

Da.ve Dewar argues that ho using does no t simply relate to just providing shelter, but that dwelling space should 

have access to a number of dif(erem products which co ntribute to an improved quality of lif.e. lllese products 

are related to the: 

-Quality of site 

-land- Security of tenure o r its lack h~ a profound impact o n s:ttisfaction, p sycho logical health and the degree to 

which b.nd and ho using can be used :ts an economic asset. (Dewar. 2()()2: 8) 

-Location - access to economic, social commercial, culrural and recreational opportunity. T hese significantly 

impact o n cost of li,; ng. 

-utility servkes 
-Shdter- ,·entilatio n, space, safety, princy, space for positive social inrera.ctio n. 
-Access to an external social and physical environment o f high environmental quality. (Dewar; 1997; 25) 

From an environmental perspecti,·e, the central issue is the <JUality o ( the public environment, defined in terms of 

the quality of social institutio ns and public space. Fo r the urban poor •• who lack adequate personal resou rces, 

these external environmental factor"s are critical tn de tenninmg their quality o f life and 10 promo tmg d•gni ty. By 
definition, the poor are unable to carry o ut the full ra.nge of ho usehold activities within private space. In these 

conditio ns, the public space operates as urban room s, accommodating a. range o f social experiences. In effect, 

these spaces o perate as ex tensions to the private dwelling units. \"(lllen these spaces ace properly made, the entire 

em ·ironment is dignified, regardless o ( the quali ty o f the indi"idual units. (Dewar: 2002: 9) 

Despite the seriousness of intent to reduce hoOsing bac klogs and to t:lckle the housing problem, SC\'ere criticism s 

have been b ·elled at ho using policy :tnd, particularly, the tn:t jo r empha.sis placed on the capit:ll subsidy system. 

These include: 

Local government is increasingly acting as a producer o f ho using. a somewhat curious reversion to a modified 

welfare-positio n. H owever, most o( the subsidy goes towards the prO\ision o f serviced land. This leaves very 

little fo r the top:strucrure. In the face of thi s, the subsidy has a two-edged effecL O n the one hand, it fuels a 

culrure of entitlem ent, which wo rks :tgainst self-help practices- :t situation which is exacerbated by a lack of 

institutional support for aided self-help. O n the o ther. there is widespread dissati sfaction with the size and 

quality o f shelter which can be provided. The danger o f a cultufe o f entitlement has not escaped the 

government. (Dewar. 2002: 14) 
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:.5' fum Networking demonstrates that the de.rign of 

irifra.rtrudure should be given the same level of attention 

and innovation a.r an·hitedttrai design' 

Slutn Networking demonstrate!' that the de:;tgn of mfrastmcture 'i hould be gi,·en the ~a me lto\'el of :lttentl<l l l and 

tnnm·ation a.s architecnm&l d~S.tb'1l . Tufra.c;tmcture i~; a common good that is prm,ded to all regardle.~s of income 
and ha<o a major pact to p lay m ensuring quality of life and communal pride. Too frt<ptently rhe de;;i~n of 

tnfl'lstrucrurc dtsc.runin::ttcs between the well-off and the disadv3.ntlgcd through qu1hty of :-:cn·icc, m:untcnaHcc 
and the loc:nion of disruptive major works. Slum ~ctwork.ing's p:.ut!cip:ttocy appcoach to the conununity as 
stakcholdcn~, ns technical tnuovation and iu locally tulorcd dc~ign arc exemplary. (Cumbcrlidgc, ~Iusgnvc; 2007; 
66) . 

.\nother example of slum upgrnding ts found in Ea::t \~'ahdat Ill Jordan. The :s-ew buildin~ were built on the 
s:uue sites :ts the original shacks, ensuring residcms did not have to mon~: from their plot :tS part of a pcocc.~s of 
lcg.lltling tenure. (Cumberlidge, ~Iusgrave; 2007~ 28) In East \V'ahd:tt in Jo rdan, the prO\-isioo of core SCC\-icc 
untts as the first stage in normalizmg a slum conuuumty \V1U th<: first step in ptO\'tding legal tenure for the 
residents and gainmg recognition a.s cittzcns \\<ith normal rights. The pro"ision of accessible green spaces has 
becomr recognised as a key part ~f the url:nn infrastructure. 

India also suffer~ from the legacy of .\ laster plans approaches which have produced spatially unequal and 
fragmented, segregated cities. lndi11 has also c.xpericnced the phenomena of slum dweUers who arc pushed out 
from the metropoli tln area~ as was the c3.Se with ~ew Delhi in 1977 where slum dweller~ were moved to the 
unscrvtecd pcnphccy to make way for new inf:rastructural development::. 

'I be Jawaharbl ~ehra ).;atiou:tl l.Jrbau Renewal Programme argues that for a tics to r~lisc their full potcnttal and 
to become cffccti\C engines of growth it i..s necessary that focussed attention be given to the improvement of 
infrastructure. They have also dc\oclopcd :' methodology o f 'place ncut~ l language' \\here the aim is to 
encournge refonn:; and fast tnc.k pb.nned deYelopment of identified citie!l. The focus is also to be on effictency 
in urban infr~tructure and sen·tce (ldn•ery mechani~m s, community participation and account:tb1hty o f UT B':~/ 
parasratalagencies roward!t citi1ens. 

Figure 19: Slum NeN:orking. India 

(Cumbedidge, Mu.sgtt.ve; 2007) 
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. O ne consequence of this system, was that policy was hlking energy out of the housing system as households were 
sitting back waiting for government to :act as opposed to taking respo nsibility to meet their own shelter 
requirements. This highlighted the somewhat crazy two-fold position o f the st:ate towards the housing policy. 
O n the one h~nd, in terms o f macro-policy rhetoric, the stlte argued that its role was as a facilitator of housing. 
O n the other, in terms of micro-rltetoric and by actions, it was acting as a supplier of ~ousing. (Oc..,·ac: 2002: 15) 

The current system entrenches the model of the single housC on the indi"-idual plot which, resulting in spnw~ 
despite the requirements of the Development facilitation Act which a ils for more compact and integrated 
settlements. It is :limost impossible to produce walk-up forms o f housing under the subsidy system . Further, 
because of the signific:tnce o f the price o f land in the housing equation, most new development is directed 
towards cheaper land on the urban periphery, and since the majority of poor households are black, the 
unsustainable inefficient and inequitable spatial pattenu o f apartheid are being reinforced aud entrenched. (Dewar. 
2002 16) 

It can be concluded that it is highly likely that infonnal settlements will remain a factor of South Afrian life for 
the foreseeable future. (Dewar. 2002: 19) Politically there is an explicit acceptance of informal housing as a 
legitimate housing form. Legislatively, the Prevention of 1Uegal Eviction From and Unlawful Occupation o f 
Land Act (Act 19 o f 1998) pro,"ides protection from im"'luntary evictions for all households, regardless of legal 
fomlS o f tenure or the pe.nnanence of structures. 

Developmentllly,' the principal of in-situ upgrading has long been accepted and there are numerous cases of this 
in the country. There is also considerable conceptual and practical understanding about how upgrading projects 
of this kind should be approached. 

H owever, there are a number of inherent problems associated \\o-ith upgrading schemes of this kind: 

Firstly, they are essentially reactive: they are public responses to existing settlement patterns. For this reason 
these settlements often exacerbate problems o f spatial fragmentttion, inefficiency and inconvenience. F requently 
the natural conditions of the sites render them unsuitable for housing purposes. [n Cape Town, flooding during 
winter is common in many of the informal settlements, because of the very high water nbk. Secondly, in-situ 

upgading is a difficult, time-consuming task requiring extensive negotiatiOns \\o-ith communities. Thirdly, because 
o f the essc nti2.1 participatory processes, the approach is often expensive and energy-sapping. Finally, as \Vits­
aademic Huchzermeyer recognises, all too often understl.nding of implement:ation processes has been biased 
towards the realities o f pro ject managers and implementers. rather than towards experiences o f organized 
informal settlement communities. (Dewar: 2002: 20) 

An option which has seldom been considered in South Africa is reversing the mindset and working proactively 

with infomtal settlement formation processes. 

O ne event which supports this idea. is the Grootboom Case. In 1998 a group of informal dweller were evicted 
from land, and subsequently took the authorities to court. dem:anding that authorities provide them \Vith 
acceptable levels o f hou!!ing and services. The grounds o f the demand reb ted to children's constitutional rights 
to housing. The authorities appealed to the Constitutional Court, which upheld the High Court Hearing which 
found in favour o f the appliants. They ruled that the right of children to housing was an absolute right but that 
children also had the right to f.uni ly life. Accordingly, public authorities had the responsibility to assist families 
with housing until the parents could provide their child~n with shelter. i\lateriaUy it required that the authorities 
should provide, 20 commun:al toilets, 20 communal taps and :a sum of money to enable the households to buy 

material! to waterproof their shacks. (Dewar: 2002: 20) 

11te ruling had two important implications. It emphasized the fact that the innovative socio-economic rights 
created by the South African Constitution are ~nforceable by b.w. It also meant that every local authority should 
make provision for some form o f emergency housing and services which will be at a lower level than that 
provided through the mainstream housing subsidy system. (Dcw:u: 2002: 21) 

What spatial d ements should be publicly provided in infomtal settlements and wh:at can be best left for people to 

do themselves? 

-Utility services only? 
-Full range of elements of public infrastructure 
-or a combination of both? 
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Figure 20: Slum Netwodcing. lndi> 
(Cumbedidge, Musgrave; 2007) 

Figure 21: Slum Networking. Iridia 
(Cumbedidge, Musgrave; 2007) 
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Dewar puts forward a position which argues that infoanal settlements cannot be regarded as temponry. History 

shows that in de\·t:loping countries, once 5ettlement takes root for any period of time, it effectively becomes 

permanent (brgcly because of the risk of growth which soon makes the option of reloation logistic:a.lly :a.lmost 

impossible) . Similarly, the history of the developed world shows that, even in materially adv1nt:tged siruations. it 
may take well over a hundred years for informal housing to become formalised, often within the spatial footprint 
of the o riginal infonn:.l St:ttlement. With this in mind, it is sensible to accept informal scttkments as a part o f the 

nonn:1~ everycb.y fabric of cities and to accept that the long-tenn quality of emerging settlements is a centr:ll 

contempor1ry planning issue. (Dewar. 2002: ~) 

Dewar also states that there has been almost no work on the !tparial organisation of inform2.l settlements, the 

processes which underpin those organisational patterns 2.nd the implications of these for policy 2nd pn.ctice. 
(Dewar: 2002: 27) 

0e\\o"7.r reaffinns that people are capable of organising land occup:1tion and habitation in a highly efficient 

manner. All the settlements examined in the case studies by Dewar in 'Aaommodali"t, the' I ".formal' reflect 

considerable logic and rationality in terms o f their organintion and according to Dewar four preconditions need 

to exist for efficiency to be achieved: 

The first is accept:tnce of the fact that people in simibr circumstances have equal rights of access to land 

The second is th:tt decisions reb.ting to the collective or communal good must take preference over individual 

self-interest. This was illustrated in <til the cases, for example. uound the issue of access 

The third precondition is that people who benefit from a decision should be responsible for its implementa.tion. 

A somewhat counter-initiative finding of the study is, in the creation of all the settlements. there was very little 

collective action. 

The fourth precondition is that the amount o f land alloaued should be reb.ted to need (the size of the household, 

the intention to grow vegetable or keep livestock, the intention to run a spaza shop etc), and not greed. This was 
also evident in the case studies. 

All of the communities rdlected a strong sense of community. This spirit is a direct consequence of the 

processell o f settlement form:ation. Regular public meetings were an integn.l part of community life. Simil:arly, 

the placement of units on the site required discussions and negotiations with ncighbours over issues such as air, 

light, privacy, keeping o f pets and livestock etc. Spatial structure also played a significant role in promoting 
community spirit. Many household activities such as laundry and cooking were commonly conducted in the 

interstitial spaces. public or private. between neighbours a.nd frequently became communal events. (Dewar: 2002: 
98) 

All the settlemenu reflected high and fairly sophisticated levels o f social organization. It was also observed that 

social organizations emerged as :1 by-product of people getting to know and trust each other through the process 
of settlement-formation . 

In all C2.St:S, a very complex system of interstitial spaces between units had developed. The spatial pattem which 

emerged is far more complex than that which ca.n be designed as seen in the figure on the left of Delft. (Dewar: 
2002 99) 

A need for high« order public spaces is evident in all of the settlements studied. The daily functioning of the 

settlements clea.rly demonstrates the need for these spaces, for example a.s gathering or meeting spaces, spaces 

acting as fire breaks, the need to accommodate livestock, the need for producti\o·e spaces, and social spaces to 

which people can retreat in order to socialise or simply to esca.pe the intensity of daily living at high densities. 

A srrong legible main ci rculation system. which opens up all parts of the site to vehicular tnffic is also important. 

In all cases where the main circulatiOn routes were: in place prior to occupation, there have been clear and 

predicta.ble land use responses to them. (Dewar: 2002: 99) ' 

The provision of utility services is of par.unount importance in ensuring adequate levds of public health and 

comfort. The inadequate provision o f potable \nter and sewage dispoul, in particulat, carries the risk of 

outbreaks of serious and Jife-threatening diseases. The frequency of the provision of these sen ·ices also 

significantly affects activity patterns and convenience. The distribution of w2ter outlets detennines wh~ gets 
involved in the activity. These w:tter points often become significant gathering or social pbccs. Dewar a.rgu~s 
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Figure 23: Slum Networking. India 
(Cumbedtdge, Mw:gnve; 2001) 

Figure 22: Slum Neru.·orking. Inda 
(Cumberlidge. Musgn.,-e; 2007) 
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for the introduction o f bath houses, which double as collective laundry points., as a bas1c foon o f infn.structure in 
infonnal st:ttlements. (Dewa.r: 2002: 102) 

According to Dewar minimal levels of infr:astmcntre in informal settlemen ts should include: 
H:udened or surfaced main circulation routes 
Larger public spaces 
Collective water points 
Collective toilets 
Bathhouses/ bundries 
Refuse tips a t centnlized pick-up points 

The problem of infoml':U settlements will no t disappeu within the foreseeable: future, because for many 
househo kls informal seulements represent the cheapest, and o ften the only and also the best form of entry into 
the housing market. 

Getting ahead o f the problem implies accepting infonnal settlements as one foon o f mainstream housing 
delivery, en!Uring their r:ationa.llocation, and publicly providing those amenities which do not necessarily re:mlt 
adequately through procesKs of informal settlement fonnation. (Dewar:: 2002: 105) 

There is an emergence of a responsive system o f small-sca.le. open spaces which promote social interaction. The 
open space system is of the utmost importance in determining the quality of life lived in these settlements. A 
definjng characteristic of poverty is that enclosed private dwelling space is small as househokls cannot catty out 
at~ or even the majority, o f household activities within them. lkcause of this, outdoor spaces as:sociated \vith the 
unit, whether public or priv:ate, are of par.unount importlnce and are also the primary form of social 
infrastructure. In informal settlements these spaces ue highly responsi,·e to need precisely because they ue · 
atrefully considered and negotiated by all the households with an interest in the space. (Dewar: 2002: 106) 

11 iJ tital t• aMpt a spatiol, tJnd '"'' mm!J tJ jlmctr.imlli tn§Httn.n,& apprwxh, t• tbe mtJJeing './ tbut stlt!tmentl' 
- Dave Dewar (Dewar: 2002: 101) 

There should be a nwnber o f utility ser'\"ices. A network of bulk sent\ces {potable water, SC\V2ge disposa~ 
electricity, stonn w-ater dispon.Q associated with the majo r movement Sp1Ces should link the higher order spaces, 
enabling public b.cilities as well as commercial and !mall-scale manufacturing activities. A system o f bath 
houses/ collective laundries should be introduced and associated with public spaces and should be made up as 
pleasant meeting pb.ces. Collective public water points should be provided. As a guideline no household shoukt 
be further than 60 metres from a tap. Collective toilets should also be provided, associated with the taps. (De"lr.·s.r: 

2002: 11~ 

Incremental growth 

Urln.n settlements are seldom instantly created events: they are continually in the process of becoming 1utd 
growing. Public structure is central in giving ditcetion to these proces~s. 

The figures on the left represent a conceptual proposal to upgr:ade the informal section o f the settlement o f 
Kliptown in Gauteng. l11e approach illustrates this principle of cre:ating a system of multi-functional public 
spaces which give dignity to the se:tdements u a whole and which accommodate those social and functional 
needs that cannot be met within the unit or irs adp.cent spaces. An additional key factor in upgnding is ensunng 
that those ho useholds which are dispb.ced in the public interes.t be relocated as close as possible to their origim.l 
site of settlement. (Dev.'1.r: 2002: 115) 
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Case Study: Buenos Aires, Argentina (Pearce; 2007; 86, 87) 

Rucuos Aires.. the capin1 o f .\rgcutnu, is one of Latm .. ..Uncnr.:·a's richest and most .l:.uropc:lllizcd cit•cs. \ .. irh 
plenty of upmarket neighbourhoods that would not disgrace r._[ad rirl of ;\{ibn. Rut there h:t.s alw:tys been another 

side to the city: it.:! poor and cr~me-ridt\('n !h:wty towns, or b:urios. One or the most notorious ha! been behmd 
the rru lwa.y smtmn in the mner oty ~uburb or Retiro Here, \'Vithi•• ..:ight of Huenos \1res, lin th(' otis 
undercL1~- the waiter!!-, dog walkers and production line workers who sen·e the rich of the City. (Petree; 2007; 86) 

Tt was only 111 the 1990's that pand streets and ba~ic services such a~ regular electncity and clew water arm·ed 

behind the r.ulwa.y "tation. Rut wtth the aw~l uf those se rvices the barrio-;' res1deuts began to construct a 
better community. Self help bec.une the order of the day. Twenty yt-ars :tfter the pre,;ous photo wa~ t:lken, 

phorogr.tpher ~ (ark Echnrds returned to the same spot and found that the new res1dents were replacing the thin 
plywood and corrug;Hed 1ron shacks w1th a new home of bricks :1nd concr~te. An example of denlopment 3S 

seen from the !,'t'OU 11 d up. (Pt:"Jrce: 2007: 87) 

Figure 25: Buenos Aire~ Inner Clty 

(Pel!.n::e; 2007; 87) 

Figure 24: Buenos .-\ices, Inner City 

Development happens when people, however poor in money. get together. get organised. become sophisticated 
and go out to scale. (Hamdt: 2004: XVI) De\·elopment is the stage you reach when you are secure enough in 
yourself, indi\<;dually or collectively, to become interdependent, when 'I' can emerge as \ve' and also when 'we' is 
inclusive of them. Getting org.tnized is the foundation of all the other developmentd goals, the essence of good 

govemance and of susninable work. It empowers and opens doors. 

The point that scientists and Georg Simme~ a contemporary sociologist, is making is that organic systems, in 
nature and in society, exhibit patterns-recognised in infonnal cities all over, where problems ue solved by 
drawing on a variety o f information from the multitude: of s:mall rebti\·ely simple and local elements, nther than 
from some power elite or single brain. There was no prior planning, but there was an effecth·e system o f 
communication that enabled the individuals to act spontaneously and to self-organize in response to need from 
the bottom up. (Hamdi: 2004: xvia) 

Development and emergence differ in at least two significant respects. Firsdy development needs designed 
structures \\o; th rules and routines that provide continuity and stability and that offer :1. shared context o f meaning 
and a shared sense of purpose and justice. The question facing practice, according to Hamd~ is how much 
structure will be needed before structure itself inhibits personal freedom and gets in the Wl.Y of process and 
destroys the very system which it is designed to serve, and becomes self-serving? At what point does it disable 
the natural process of emergence? :\.ccording to Capra's Hidden CDftntction.J', as quoted by Hamdi, skilful 
practitioners understtnd the interdependence between design and emergence. They know that in today's 
turbulent environment, the challenge is to find the right ba.bnce bern·~n the cro tivity of emergence and the 
sta.bility of design. (Hamdi: 2004: xviit) 

There is a simple yet challenging premise: intelligent practice builds on the collecti"·e wisdom of people and 
organizations on the ground, those who think locally and act locally, which is then ration2lized in ways that make 
a difference globally. In the langu2ge of emergence, it's better to build a densely interconnected system wlth 
simple elements and let the more sophisticated bch:t";our trickle up, as promoted by Johnson in Emergence: the 
Connected Lives of Ants, Bains, Cities and Softwue. (Hamdi: 2004: n>lis) In this respect, good development 
practice facilit1tes emergence, building with what we've got. 

Ha.mdi goes on to say that in order to do something big. one should start with something small and start where it 
counts. It is about getting it right now and at the same time being tactical and strategic about later. It is not 
about forecasting. nor about making decisions 2bout the future, but it is about the long nnge, about being 
politic:Uly connected and grounded and about disturbing the order of things in the interest of change. (H:undi: 
2004: xix) 

Emergence and going to scale are complimentary processes. practice is a cat:tlyst to both. (H:und.: 2004: xiX) The 
philosophy o f acting in order to induce others to act, o f o ffering impulses rather than instructions and o f 
cultivating 20 environment for change from within, starts on the ground :tnd o ften with sm:tll beginnings which 
have 'emergent' potenti2l. (Hamdi: 2004: xix) 

Ha.mdi states that problem-seeking and problem-solving in these settings demand that we think associatively and 
holistically. It is here that imagination is as important as knowledge or skill when deciding on professional 
intervention. \Vorking in the slums o f any major city takes imagination to plant the seed o f the idea o f 
community around water points, and to craft these crt:1tively, with reason, as centres of community life. It take:~ 

im:tgination to see a standpipe u.; th its intermittent supply o f w:1.ter as 1. means of generating income, :tnd it tlke:t 
further imagination, combined with reason, to convince the municipal authorities to seek new partnerships with 
this. Ha.mdi goes on to state that in time. we might encourage a new hori7.ontal structure o f water management 
networks which become an integral pan of the way cities manage their supply, :1. new institutional arrangement 
which everyone recognises as useful and profit1ble. (Hamdi: 2004: XXI) 

fn all these ways we recognise in practice the important rebtionship bet\\'een top-down pb.nning. u.; th its formal 
and designed b.ws and structures, and bottom-up self-organizing collectivism. (Hamrli: 2004: xxU) 

In JmaU Clxm,ge one sees how sm:UI beginnings can be carefully crafttd into luger progr.unmes, and how 
emergence can be encouraged and structures designed within the inform:ll. (Ha.:ndi: 20()..1.: !1..-xiU) 

Hamdi also states that one can see how practice and practitioners using the power of their authority to empower 
others, can nurture this process, or sometimes how they can disable it. He also shows how skilful practice can 
trigger the emergence o f novelty and organization; how it e1.n help buikl an architecture o f opportunity for 
rediscovering community, building nt'tworks :tnd stronger organiZ<J.tions, and m:tking money-for communication 
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:u1d foe new partnerships to be explored. In so doing. we enable people to find new ways of doing. thinking and 
relating in response co everyday probk.ms which one t:lkes fo r gr.tnted. (Ha.mdc 2004: xx1v) 

H:undi also argues tht mistrust. defensiveness. jargon, abstraction and intellectual competitiveness still dominate 
academia and that the adnncement o f belie£ systems takes precedence over critical thinking. Knowledge is 
n lued more than experience or undersr.tnding. R2tionali ry and facn1al e,,dence are more rewarded than 

creati"i ty because they are easier to measure. :\11 these things, according to Hamdi, are anti-developmental. 
(Ha.mdt: 2()()4: xxv) 

The flood disasters occurring in 2000/ 2001 in l\ lozambique highlighted the convergence of vulnerable hum:t.n 
settlements and natural hazards, creating thousands o f homeless and dispbced people. Until now, the respOnse 
has been almost completely reactionary. National and international funded emergency relief is still the 
predominant roction to the flooding problems, which is addressing the symptoms :tnd ignoring the causes 
(Mo~no; 2001; 2) 

As mentioned earlier, the long-term option t2.ken by the government was to resettle the endangered popubtion, 

creuing unsustainable living conditions in the new areas. ln collabor.ttion with ~nCO.\, UN-Habiu.t concei,·ed 
an alternative str.uegy o f con!'idering the possibility o f Ji,i ng in fJood-prone areas and ltlrning how to cope wi th 
the ri sk as thi s happens in other poor countries with simibr characteristics. _\n example o f this is Bangladesh, 

which borders the Gan~s river delta which ~ts flooded t\"ice a yea r. 11te 2000 floods were an exceptional event 
with au estirn:tted ceturu period o ( 500 years. Hence, preparedness and mi tigation techniques could minimize the 
negati,·e impacts o f moderate flooding on human settlements, avoiding resettlement. (\'t·amsler, 2006; 109) 

Different slum upgrading acti,ities were encouraged. like impro,ing drainage and road conditions, facilitating 
access to drinking water, maintaining proper sanitation, d ficient wa.ste management etc as concrete solutions fo r 
reducing the vulnerabilities o f floods. Project experiences and consultations concerning slum areas confimted 
that the follouing issues were top priorities in the agenda of most Mozambica.n Municipalitiel'; poor drainage 
efficiency; difficult access to safe drinking water; lack of sanitation facilities; inadequate road net\vork and an 
inefficient u·aste m:t.nw ment. 

This positive experience has reinforced the community's will to contribute to improving the living conditions of 
their own neighbourhoods. Similar to other community-based experiences descri bed bY. Hamdi, dwe llers were 
enthus:iastic about the results obtained, es:pecially because they selected the priority intervention themseh·es and 
then executed it. This served to develop a powerful awareness campaign in the neighbourhood for maintaining 
proper conditions of the drainage systems and access roads. (\Vs.ms\er, 2006; 114) 

While still supporting policy making at the ccntr.tllevel :utd developing capacity building activities, UN-Habitat's 
intention in Mozambique is to focus on integr.tted and pacticip:u ocy slum upgrading activities at the local level. 
The latter represents an adequate solution [or reducing n.1lnerability. 
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Figure 26: The Cape Metropo litan Area 

Showing built in Er.tstructure vs open space 

Siting: 

high risk areas 
(City of Cape Town Info nnal Settlements flood [isk rating survey) 

1. Kosovo 
Locatio n: Philippi/ \Ve ltevreden Valley 

no. o f dwellings: 4592 

2. Bong.mi TR Sectio n 
Locatio n:Khayelitsha 

no. of dwellings: 2358 

3. Barney Molokwana Corner 
Locatio n:Khayelitsha 

no . o f dweiHngs: 4720 

4. i\!asiphumelele \Vethnds 
Location:Noordhoek 

no . of dwellings: 1157 

5. CT Section 
Location:Khayelitsha 

no. of dwellings: 1416 

6. Lotus Park 
Loarion:Gugulethu 

' no. of dwellings: 875 

7. Sweet Home 
Loa tion: Philippi 

no. of dwellings: 2217 

8. Doombach 
Location: Table View 

no. o f dwellings: 2800 

9. Pho lile 
Loa.tion: Sttand 

no. of dwellings: 1250 

10. Gqobasi 
Locarion:Nyanga 

no . o f dwellings: 188 

11. Kanana 
Location: Gugulethu 

no. of dwellings: 3962 

12. QQ Section 
Location:Khayelitsha 

no. o f dwellings: 1364 
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Figure 27: water bodies 

Figure 28: bUilt infrastructure 

Finding Site 
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Figure 29: Khayetitsha: flooded areas 

Figure 30: Khayelitsha: informal areas 

j 

,\tt,o;\\u 

Figure 31: .KJtayelitsha: w..ter bodies & infrastructure 

Locating Site 
The dnwings on the left were done to identify various flood-prone areas iu Khayelitsha before I chose TR­

Bongani Section as a site for this thesis investigation 

This mapping exercise revealed the interesting site and location of TR-·Bong.mi Section and highlighted its 

exciting potential. 
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After various mapping exercises I extracted the different 1ayers' that make up TR-Bongani Sectio n to get w 

understanding of its different parts and the nature of its edge-like conditions. 
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Figure 37: TR-Bonganl Section: 

No dr:1lnage 
Changing perceptions 
This chapter investigates changing disaster mitigation strategies/ theories to gain an understanding of the various 
measures and ideas already in usc. A quick look at UN legislation is of critical importance here. Hazards and 
disasters in :\fria n cities. the processes that expose people to hazuds and approaches to urban safety will be 
touched on. By looking at enmples from urban Africa options for disas ter risk reduction and techniques for 
urban disaster risk reduction will also be uncovered. The research and Critical Risk Assessments (CR.A's) done 
by UCT Disaster ~ litigation for Sustainable Livelihoods Programme (DiMP) will be discussed and its relevance 
to my project will also be explained. 

Disaster risk reduction is still a relatively new area of knowledge and is slowly de\·eloping and undergoing a 
multifaceted process of institutionalization, especially within the profession1J.I discipline and disaster discourse has 
changed significantly over the last decade. (Wamsk:r; 2006; 4) 

However, while the discourses about disasters seem to have ch:mged. the practic:tl ro.lity and the response of 
officials and civic orga.niz:uions too often remains the same, spon.dic, passive and reactive. In the shadow of the 
Asian tsunami in 2004, the United Nations hosted the \Vorkl Conference on Dis2ster Reduction in Kobe Hyogo, 
j ap2n. The resulting and 2pproved 'Framework for Action' aimed at reducing the human, socio-economic and 
environmeuml disaster losses considerably by the year 2015. and urged that the issue of disaster risk in urban 
panning be addressed by requesting governments to: 

'Main.Jirtam di'.ia~ttr rille «JiflidtratifnJ into plannin,g P"t:ldJmJ for mtfor infrastntdln't projtdi, inrbuiin1, the ,Ti/ma for dttign, 

aJ1'1f't:al and implementation of 111th projtdJ a11d «Jn.ridtrationJ based 011 .fD,ia~ t«JnMti; and entironmental i"'f>>d aJits111JelttJ. To 

deulop, upgrade and tn''OIIriJ!,t tbt tl..ft Dj gm'delinu and momi(m'n,g tiJob'for the rrdlldtOn Dj di.f,J.Jftr risk in tbt wntext of hnd-u.tt 

.fMii9' a11d p!mmitrg. To tn«JNrage tbt mistOn oJ t)(iftin,g, or tbe tkt"t!opmtnt of new bKlfdi11g f'Jdti. Jta11dardJ, rebabilitatioJt and 
l"tCCn.Jintdliur practim at tht nllfional or l«al !tt't!i ..... . . partiCN!t~rb· in i,fomwl and margiNt! hKman Jt!tltmtnts, ' ...... . 
(Wamsler; 2006; 5) 

During the \VCD~ developments and changes in risk reduction were showcased. \Vhile discussions about risk 
reduction originated in the context of post-disaster recovery, natural disasters are increasingly recognized as a 
threat to lt"Ustainable development and poverty alleviation. Therefore the issue of main streaming risk reduction in 
the field of development has gained incr~sed importance. {Wtmsler, 2006; 5) 

During recent years, attention has been increasingly given to the need to m2instream risk reduction in 
denlopment work in order to reduce the vulnenbilities of poor communities (e.g. UNDP, 2004; UNlSDR, 
2004). The millennium declara.tion points towards this need by aiming to achieve a significant improvement in 
the quality of the lives of slum dwellers. (Wamsler, 2006; 72) 

Two of the outcomes of the Second United Nations Conference on Hwnan Settlements 1996, was the 
identification of good local governance and security of land tenure as the two pillars ensuring sustainable urban 
de\·elopment (UN-Habitar. 1996) 

According to the two above mentioned points, an essential complementary action to this should be the 
establishment of a solid legislation granting security of land tenure. Secure land tenure is necessary for 
stimulating slum dweUers to invest in improving their housing conditions as well as the surrounding physical 
en";ronments like drainage, road accessibility etc. (UN-habitat; 2003; 7) 

Vanessa \Vatson echoes the views of Sue ParneU of the African Centre for Cities, stating that a bottoms-up 
approach, grass roots experience and the reality of the situations at hand should inform and shape existing 
policies and a compromise needs to be reached in order to achieve sustainable grou.-rh within settlements. 

liVeatlxtittg tbe Smrm, a recent publication by DiMP reflects on current international practice in particip2tory risk 
assessment. It describes an approach to risk reduction that actively engages residents of informal settlements, as 
well as their civil society and government colleagues. This guide has been designed according to the disaster risk 
profile of the \Vestern Cape and to the cultural and language needs of disaster risk and development practitioners 
in the province, although many of the issues profiled may apply in other settings. The guide simpli fies 
participatory risk assessment methods so that they can be used for integrated disaster risk management planning 
at ~ttlement leve~ or used by a single department to improve flood risk reduction measures. 
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There .ue four parlicubrly usefu l policy and planning documents to guide risk m ;.magemeru in informal 
seulerncnts: 

2. 

S1)mh \ frl(",t's D1 ~ ::a ~ tcr \l :uugl'm L· nt \ ct ' o. :)"7 o t 2002 

prm 1dcs :'Ill mtl.'gr.u cd and coo rdmatcd po licy to reduce th e n o; k o f :tnd SC'H'nty o l di .: J -. tL· r ~ I he \ct 
.ll !'n prm l(k .; for l' IIH.: rgcncy pn:piHt.:<lnc""• dfectn~t: rl-:po n ~c and po.;uh-:a .;tt: r rt:cm L'IJ 

t lnc of the rok~ ,,t a. mumn p.tl d1 sa ~ rcr m:uug:c m<.· nt n: ntre 1s: 

" J "~<''" :tnd pccn:nt o r ccducc the o '-k o t d 1 ~a ... tec ... . 1ncludmg: 

dnclopmem .1nd uuplcmcmauon f> f apptcl pn:He prc, ·enuun :t nd m111g:lllo n mctbc,doloJ-"ICS 

th e ulh.'gt:ltiOn n t prcvcnuon :-.nd nut1.;..~tton mcthodolo~tJcs Wtth tk n·lopmem pbn-.. 
prn~r.unmc" nnd uHt1:lfl\ ·c11:; and 

l"hc " U1o nal J1 t,.,t ... tt.:c \ bu:~gcmcnt l'nmcwork 

-gmdc,.: the unplcm cnt:ttto u o f th e Dl ~l .... t<.: r \bnagcmc nt .Act :mel provide~ ·1 co bcrcnt tran -.p.HCtH :tH<t 
mclu ~ 1n pu l1 cy o n tlt~a;; tcr nnnap;t·mcnt appcopn:a c fo r the Rcpubltc a~ a who le '. 

uuph .t"l~ ~.:s 'measures th:tt reduce th e n llneub111ty o f d1"J ~ tcr prone art-as. communtttcs :-.nd 
hllu.:chn Jcl .... ', recogm.:mg that cffort:o w reduce chs:to; Rr n :;:k.; .... JuHtld :>uppnn a nd adli l<tluc to 
dc,·dopment:tlmttu.tn cs. 

t.:mph a"' t"'L" the nnpo rtanct ()f conutwmty parttclpa tt<Hl a "~ a non nq;on:tb lc n~.:cc ~~tr;o f(l t cff<.:c ll\l' 
dl "l." (Lf n -... k n·du cho n nu s '" cx-pbmt:d bclo \\·. 

"' I he cc mHnum r: 111 a t the cnalfacc o f dl"l~(t:' r n"k man:t~cm~.;nt 

' 1 ·~1 -ltJ;I>h ti·~ r•dfl. ·:fll {",J!,I"'·~· ll~c .f,., ~/"/''• rt "ff"'l' , ·md fm£!1'11'111 o • 11,d th~ 1'ft)o' rt•IJ!, r,f ft•l'>m."Oj/;:/:litl 
lli:l.•/ !;,,-,,; i11l 1111 !l•t ~~,.rf, 11•i pt:m iirt n( 'f!lllln!!l-'1/i_.,~, [ );_,_,./.-1 rt~· ~~:l·ctinll 11 ,l IU11111111'il)·•lr:' .,, /'lll<tq' 

' 1 ) .\fl •, Scc wm ' L~ 2 

f.., l<linu; I he \\ e ... tcrn Cape Su-.. c:un:tble I funun Sr ll lc mcnh ~tmt c~oy 

rcprr"l' lll ~ .t "l? llt fio.nt ..;.Juft m tlunl..m~ m rclatuln to pr<.'~c:.ure" for l wu"tn~ and urb;m dcn· lopmc nt 111 

the \'( l· ... tcrn Cape. 

lu!-!' hlt~hh tht· .,.Jult from ho u ... m~ cnn 'itru ctio n to 'i U'\t;unablc hunun -.c uk·mc nt s; 

I he L it\' n t C:tpt: I 0\\ 11 Tnfm m;d Settkmt:nh \ b ~ llr Plan 

pno ntl "t.:~ the pro\1 ~ 1on u l t.:""c ntLtl :-;erne<.:' a nd pmJ.!,Tl""tH' upvr:ulm~ 111 nty'"~ mn rc th .lll 120 
ldt·ntl finllllft lflll al .:c ttl<.•m c·tl! .; 

Ex treme weather en~:nts result in considerabk: hardship for poor families. Many of the risks are the result of 
unplanned sertlements in low·lying o r naturally Oood·prone areas. Many 6re·prone settlements have poor 
cO\·erage of pot:lb le water sources a.nd fire hydrants, o r poorly manage those they do have. 

Wtatbtrin~ tht Storm outlines an assessment approach that is undetpinned. by a commitment to participatory 
engagement with communi{ies at· risk and other stakeholders .• \!though it is no t a comprehensi\•e participato ry 
facilitation ha.ndbook, the guide calls for respectful developmental process when working in informal se ttlements 
with a_ range of stakeholders. 

According to Wta/h(1ing tht Stof111, there :u:e important ethic:tl guidelines to fo llow when conducting p:u:ticipato ry 
resea.rch in informa.l senlcments. T hese include: 

·1\pplying the precautionary principle o f 'do no harm'. 
·Can raise local development expectations beyond realiscic le\·els, leading to disappointment and can 
undermine future deveklpment action. 

-to respect, :tdd value to and build on existing dfo rts, programmes, initiati,·es and capabilities. O ne shouldn' t 
duplicate structures and reim·ent projects. 

·Ensuring inclusivity, by including le~s vocal residents, minority language groups, re~idents who live further away 
from main tracks and roads and local o fficials1 CROs and NGOs who may play important 'im-isible' ro les in the 
settlement. 

-Kttping personal o r professional bi:tses under contro~ including proje<:ting one's own opinion. lnfmmal 
settlements in the Western Cape are extremely di,·crse, with different risk conditions :tnd socio-demographic 
profiles. It is neither ethical no r scienti6cally robust to pcoject personal opinions in a p:trticipatory risk 
assessment proce~s. 

-To be transparent ,,.;th research findings a.nd view the assessment as a leamiug opportunity for all participants, 
rather tha.n as an extractive process. Knowledge generated through a participatory process should be shared 
among those who generated it and no t ,,.;thheld from them. 

The guide describes a communi ty-based approach fo r reducing di~aster ri sks in informal ~rtlemen ts in the 
\'('estern Cape. _-\!though the tenn 'community-based ' is used in this guide, it is , ·ery clear that info rm:tl 
settlements in the \'(.'estern Cape arc not necessarily communities in which residents share the same "-alues, 
histo ry, language or culture. 

T hese nr:w/ changing fo rms o f human settlements and suburbs are blurring what one used to separate into 
' fo rmal' and 'infonna.l' neighbourhoods. In many low-income formally planned suburbs, there are incra.sing 
numbers of info rmal ('backyard ') dwellings and \'(.'endy house~. At the sa.me rime, 'in-si tu ' upgrading in what 
were originally known as 'info rmal ~rtlemenrs' is stea.chly increasing the number of more pennanent fonna.l 
homes and busi nesses. 

An inclusive assessment and planning should be applied in any risk reduction process. This is irrespective o f 
whether ' the communicy' refers to residents of fonnal homes 1.nd bad:yard dwellin~ in a formally-pla.nned 
suburb or an infonna.l settlement experiencing in-situ upgr.tding o r et·en a new klw~income suburb that is 
exposed repea.tedly to severe weather events and incrc:tsed run--o ff. (H olloway; 2008) 

fn the \'(!estern Cape, it is usually poor and ma.rginalised househo lds living in unserviccd informal settlements and 
low-cost housing that are most vulnerable to severe we.tther events, seasonal Oooding and 6res. This is especially 
the ase where infocmal settlements and low-income suburbs are located in risk·prone and ecologically frag11c 
areas, foe instance. in wetlands close to CapeTown. T he f:unilies who live in informal settlements must negotiate 
many stresses, including bck of a rdi:tbk: income. poor food security, and the combined thrca.ts of fire, flooding, 
poor he.tlth and crime. TI1eir circumstances a.re made more difficult by limited access to esscnti:tl sen·ices. Most 
gO\·ernment deputments simply cannot keep pace with rapidly gcowing :tnd o ften unplanned demands for 
sen -lee prmision, including the maintenance and expa.nsio n o f essential public infrastructure. 
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Figure 38: TR-Bongwi Section: 

Little or poor infc:tstructure 

Infom1al Kttlem~nts in the West~m Capt: face many different kinds ohisk on a daily basis, including health risks, 
emriromnental ri sks, financial risks and securil)' risks. However, in the case of infonnal settlemen ts, tiUa.tltr ri.Jk 
spccifally me:a.ns the chance o f hardship or loss resulting from the intenction berwecn n:a.tur:U or othu hazards 
:a.nd the vulnen.ble households and communities that att expo!tcd to them. Disaster risk reduction in infonna.l 
settlements therefore refers to all policies, actions and initiatives that minimise vulnen.bilities and disaster risks in 
informlll settlements, including those that incorporate prC\·ention, mitigation and pcepuedness. Disaster ri sk 
reduction is a. trans-disciplinary co ncept that should be applied across municipal and provincial dep:utments. The 
concept o f dis:aster risk reduction crosses many disciplines, departments and sectors, tn.nsgressing the borders o f 
the fields or disciplines invoked. Disaster risk ttduction an irn-oh·e stnactunland engineering int~rventions (ie 
improving the strength and resistance of houses, roads and other essential physical infrastrucrure) . Risk 
reduction can also be non-structunl and involve urban planning. education, health and other social vulnenbtlity 
reduction measures. Environmental interventions are at the forefront of risk reduction- particub.rly those that 
protect essential environmental services associated with rivers and wetbnds. (Holloway; 2008) 

Most disasters arc due to a combination of human and natun.l or other factors, which can, in f.tct, be reduced. 
Foe instance, aceful development planning reduces risks by placing low-cost housing in area.s safe from riverine 
or wetbnd flooding. or by upgrading and maintaining storm-water systems before the onset of he:a.\-y nins. 
While C2.Ctful urban pbnning and engineering works can cue exposure to risk for residents of high-risk 
settlements, social development actions that sttt.ngthen community involvement can also reduce risks. The 
provision o f basic services helps to reduce environmental and indi\tidual health burdens on poor households and 
can also reduce fire risks. Si.mibrly, closer cooperation and confidence between settlement residents and local 
authority representatives can improve mwllcipal service delivery as weU as strengthen local responsibility for 
recurttnt risks. X·lany risks in informal settlements arc strongly rooted in social and economic vulnenbilil)', along 
with unst:1bk sources o f employment or livelihood Employment, education, skills generatio n and social 
protection measures that address these pen-asive challenges are long-term dC\·elopmental a.spiotions that "';u also 
reduce social vulnenbility in poor ndghbourhoods. (Hollow:t.y; 2008) 

Informal settlements in the \~'estern Cape are di,·erse, risk reduction efforts will vary from one settlement to 
another or from one municipality to another, and abnost always need to be tailored to loc.LI risk conditions and 
dtl-·elopment capacities. Commu.n.ity-based disaster risk management (CBDR..\ol) is an approach that aims to 
reduce loal disaster risks through the appliation o f participatory assessment and planning methods. It is a 
practical bridging strategy to integrate local development efforts on one hand with strategies that reduce the 
impact of priority disaster risks on the other. CBDRM aims to reduce vulnenbilities and suengthen peopt~·s 
capacities to manage specific disaster risks, e\·en if it is not possible to address all their day-to-day difficul~s. 

Cornmu•lii)'-Based Disaster Risk Management (CBDR.h.·l) is a process of dC\-d opmental disaster risk management 
in which the res1dents of communities at risk actively engage in tdentifying. analysing. managing. monitoring and 
evaluating disaster risks to reduce their vulnerabilities and ·enhance their opacities. This approach places people 
:lt the heart of disaster risk reduction decision-making and implcmenu.tion. 

An enabling CBDRM proc;ss provides a relatively unifonn approach that also recognises and can accommodate 
• a diversity o f opinions and n~eds. It allows a wide group of stakehok.len, including residents, civil society 

organisations and local government role players to jointly understand the disaster risk profile in a particular 
settle"ment. An inclusive CBDRM process also helps to build consensus on measures that reduce the likelihood 
of fires, flooding or environmental health ri!!ks. One ex:unple of this would be when residents and municipal 
represent:ltives jointly agree that litter is contributing to local flooding and work together to manage the risk. In 
this ex:unpk, the residents might agree to use skips and other litter containers nthet than dropping rdu!t in 
dn.inage channels or between dwellings. Similarly, the local authority might agree to improve solid W'1l!te 
collection weekly so that litter does not accumub.te. 

E ffective CBDRM requires a shift from teaching to learning. Instead of imparting 'expert' knowledge, the 
&cilitatoc should assist ~idents in risk settlements to understand and manage .their risks better, with support 
from external role pbycrs such as go,·emment departments 1RCl non-governmental organisations. Successful 
&cilitators should abo be abk to provide cc.levant additional information to support this process. 

Participallr;· rille. (JJJtJf111tlll is one of a nnge o f methodologies that engage communities developmentally and u~ 
lllghly participatory approaches. They all emphasise a bottoms-up approach that a.ims to empower communities 
by Uwoh.;ng them in defining problems, deciding solutions, implementing activities and C\':lluating the results of 
interventions. 

PortUipalor;' ni le. aJJt.fi111tlll is an approach that provides insights into how risks ace generated and reduced within a 
community or settlement. It ctn be applied in almost any context, urban or rural. and can be carried out within 
specific sectors or by specific departments. h can also take the form of an integnted process across sectors 
within one specific settlement or as part of a ho~stic pbnning process used by a community-based organisation. 
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Figure 39: various risks 

----

The integn.t(d risk assessment and pla.nning process invo1ves three phases. with clt:2r aGtivities and outcomes. 

1. preparatory groundwork. 

This is the most important phase in the risk usessment a.nd risk reduction planning process and should take one 
to two months to complete. 

2. Carrying out a participatory community risk atseument 

A wdl...conducted participatory risk assessment cut help build a shared understanding of local risks and also 
str(ngthen cooperation and trust. It U S(S a wide r1nge o f participatory m(thods. 

There ar( other socill science and spatial risk assessment tool! that an supplement the participatory acti";ties. 
These include focus groups. in-depth inten;ews. sun-eys and spatial m2pping. 

lltere ue many different possible un.ngcments for t:tking forward th( £indioS$ of the CRA. O ne of the most 
effective is to establish 2 community-based disaster risk management committee, or to build this into an existing 
community bued structure. 

To support good follow-up by atl parties concerned, it is impomnt to record the risk assessment process and to 
make a plan for transparently communiating back to those who participated in the assessment 

3. Integrated risk inanagement- thinking 'across risks' 

Jnfomtal neighbourhoods in the \Vest(rn Cape flee m:any risks: crime, ill health. Oooding. infomtal dwelling fires 
and environmental health risks. People in many infonnal settlements experience flooding. fires and 
em;ronmemal health risks as everyday, chronic risb. These risks can also rapidly uPsa.le into local em(rgencies, 
leading to widespread loss of property. temporary displacement and prolonged hudship. Foe instance, severe 
storm events that have OCCU((ed 211UU211y in the \Vestent and Southern Cape since 2003 have seen thousands of 
lo\v-i.ncome residents evacuated from high-risk low-lying areas oc sites adjotcent to rivers and n2tunl water­
courses. Similarly, in the case of infoanal dwelling fires, from t 995-2005, more than 8 SS4 informal dwelling 6re 
incidents OCCU((cd in C:apc Town otlone, otffecting 40 558 households- :around 160 000 people. Most of these 
incidents resulted in houses being destroyed, along with household property and identity documents, serious1y 
setting back the households :affected. Within the pro,;ncc. each of these thre2ts affects thousands of poor 
families every yea.t. 1l1ey also ctt:ate cnonnous demands on local authorities a.nd humanitarian assistance 
organisations. 

Rilla 

Many settlements experience both severe fires and urban flooding. sometimes even \\;thin the same season. This 
is because many of the n.me vulnerability factors iOcreasc exposure to these different risks, and lower k>cal 
apability to motn:tge them. For example, poor levels o f em;ronmenml health increase the severity of both 
flooding otnd fi res. Here are some examples of the ways in which vulnenble communities can be exposed to a 
range o f risks: 

Stonnwatec drains 2nd dr:ainagc ditches that a[e blocked by litter :and other household waste c:an lc:td to 
settlement flooding (pending. :and surface runoff) during heavy nins which increases the risk of ill ht1lth, 

especially foe children 2nd damaged or destroyed household property. 

Solid and liquid waste that dissolves in stulding wa.tec or nan-off during heavy rain can lead to d1emicals 
and irrit;mts being released into the surface run-off and flood wafer which inctt:ases the risk of skin rashes 
and diurhoeal , disease (espcci:tUy in children). 

Lack of toileu, especially in he2vy rains can lead to human waste that cont:unimtes standing 2nd drinking 
water whtch incre::tKs the risk of Gastro-intestinal illneu and other sicknesses. 

Large piles of flammable household waste and liner dumped near to dweUings a n l~d to an increased 
fuel load and create 6re bridges between dwellings which incccasc the risk of severe infonnal dwelling 
6rcs. loss of home and property .. 

These (x:tmpks show the importtncc of intcgr.tt(d or 'multi-~(Ctoral' risJc. management in informal settlements. 
For instance, although roads and stonnwater deputments m2y be primari1y responsible for managing tlood risks, 
en";ronmental health workers also ploty an essential cole in tlood risk m:a.n:tgcment by pmviding accessible, 
dependable solid waste collection and disposal. 

The focus o f the critical risk assessment conducted in Bongani TR-Section was to establish hazards which 
affected residents, with particula.r focus on the local businesses in the settlement. The vulnerabilities that drive 
the risk foe these pacticubc disasten were also studi«i, and the coping mechanisms of the people and the local 
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Figure 40: existing water point businesses were noted. Participatory methods were used to gain an understanding of the perceptions and local 
knowledge of the local disaster context. 

The risks identified :IS priorities were fires, flooding and envirotunental health. The factors driving vulnerabili r:y 
include the general state of poverty, unemployment, overcrowding. poorly built housing structures, lack of 
service pcovision (toilet facilities, water pro";sion and emergency services), and the situation of the settlement on 
marg1nalland,. in this case a wetland. The areas most at risk tended to be the lowest lying areas and these areas 
were particularly vulnerable to flooding due to the lack of proper drainage. The high-risk situation is worsened 
by other fact9rs such as the lack o f services and inadequate infrastructure: Poor sanitatKm, the lack of drainage, 
and the damp living conditions, a product of living on a wetland, trigger health risks, (Dtowley, )ember, Kassi & 

Smirh: 2007; 2) 
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Figure 41: 'pb.y pump' water infrastructure 
(Cum~didge, Musgrave; 2007) 
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Different Approaches: Changing relationships 
There has been a signifia.nt shift identified within the profession in the past few years: that of the professional 
operating outside their nonnal area of practice. There is a new openness to the value of partnership and 
colbborarion within and benveen practitioners, community groups, agencies, private and public sector 
organizations. Practitioners should be encouraged to ffiO\'e outside and beyond their own disciplines to work in a 
broader, 'more strategic and critic:a.l role'. (Cumbedidge, Musgrav~; 2007; 15) 

The case studies presented below are projects that cross over rebted fields of uchitecture, urban design, 
community development, bndsc:a.pe architecture and art, and maps an emerging geography of repair and 
regenention that engages physica~ social and economic scenarios. (Cumbedidge, Musgrave; 2007; 15) 

These projects scand apart from the typical cop-down planning that characterized the twentieth cennuy's culture 
of planning. In contrast, the practitionecs seek to break down boundaries becween professional and amateur, 
expert and citizen. Rather than brgeting singular objectives, d1eir work focuses on processes th:u produce 
multiple benefits, aiming to develop new subjectivities and attitudes as well as physical platforms for community 
development 

A second key theme within these case studies, arising from the recognition of regenention as a continuous 
process of change. has been the idea of the unfinished. (Cumberlid~. Musgnw~; 2007; 18)lt seems that a 
prerequisite for success understood by this new practice is that planning and architecture must lea.ve space open 
for opportunity. This openness should allow for both irrationality in the process. and community appropriation 
of the spaces as development ttkes place. Temporary and longer time-limited programmes have an importa..nt 
role to play in this, as seen in slum networking in India, where providing the highest quality of infra.srrucrure in a 
highly participative but financially economic way creates the space for residents to build for themselves. 
(Cumbedidge. Musgr~xe; 2007t 18} 

Infrastructure is the essential framework for every community, be it hard infrastructure, social infnstructure or 
em.;ronmental infrastructure. The provision of infrastructure, its maintenance and upgrading is conventionally 
viewed as a. problem for engineers that requires a fixed best value solution derived &om rational a.lcul:ttiou and 
line:1t processes that daw on accepted nonns. Fast-p:tced change: has meant the desertion of unused 
infrastructure rather than its adaptation or reuse. Replacement too often results in new structures that cut 
through the surrounding urban fabric or landscape with no regard for particularities of place. severing 
communities and resulting in massive environmental damage. (Cumberlidge, ~(usgmv~; 2007; 26) 

The provision of basic infrastructure and services does not need to remain the 'expertise' o f the engineer. Artists' 
and practitioners ue incrosingly using infrastructure as a tool in the production of creative solutions. The 
projects all challenge the notion of mono-functional neutral infrastructure and instead push the boundaries. 
making the infrastructure work on many levels that arc sociaL cultural and physical. Infrastrucrure has a symbolic 
and culrural value and acts as the physical fnmeworks that support communities and should contribute to the 
parallel net\\o'Ork of social relationships and active citizenship. (Cumbedidge. Musgrave; 2007; 3Z) 
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Case Study: Plaokenbrug River 

'lbc artifici:~.l \Vctland along the Plankcnbntg RiHr below Kay:un:tndi \V:IS pb.ntL'<i in December 2003. h \Vas 

designed to filtl'C pollui:ion from the settlement. Tills tS bL'Cause the Plankcnbmg ~vee was identified as the 

primary source of pollution entering t;he Ecrste River. Very high le\ciS of faecal coliforms in the Plankenbrug 

River arc an ongoing health haz11rd, particularly during low-flow conditions, despite numerous attempts to 

remedy the sirua.tion, fo r inst:mce, by comtructing art'ificial wethnds to filter the '' atcr. (Brown, J\l:tgob11; 2009; 
279) 

Case Study: Lo~-cr Silvermine River Flood Alleviation Scheme 

Figure 42: Natural System 

Approach-artificial wetland 

(Brown, ?>.b.goba~ 2009; 2?9) 

Lmd which scrnd as floodplain around the lower reaches of the Sih,ernllne River in Fish Hock regularly £looded 

as a rc~ult of the river's gradual degradation. mainly by invasion of a~cu trees. lf \\' il..." feared that Fi~h I lock 

would nor be 11ble to h11ndk a l in-50 yc-o~t flood, as rllis would result in floodwaters running along Main Road 
into the centre of Fish Hoek, inundating large areas of the town. (Brown, ~hgoba: 2009; 2.15) 

'TI1e CIWttOrunent:tl :md drain:tge dtviHons of the South Pcninsul:t ~lunicipality, whtch came into existence in 

1997, decided to do somuh.ing :1bout the ~itl1ation. :1nd Julh \\'ood and ~1:trti1t Thompson were instrumental in 

c:voh..ing some action. The resultant cngiuceL·ing works, which were subjected to C.!l.tcnsivc impact studies. 

included rcdcfitt.iug the floodplain with gabion stn1cturcs aud earth berms, creating sri llinr; b11sins to attenuate 

£loodw~uers, and filling some adjacent properties to prevent their nooding ant.! m:lke rhem av:~.ib.ble for 
cle,·dopment (Brown. M:tgoba; 2009: 237) 

The project significantly upgr.lded the aesthetic ftnd recreational potential of the :Jrea, ntrning the riverine area 

from an eyesore ro a far more secure t\ftraction. There wa~ ~xtemi,·e planting of indigenous \n~iland v~getation 
and creahon of waU. .. "\vayo;, wluch now provide a plea..o:mg gateway to the valley. 

fhe f<lood Alle\iatiOII Sch<'ruc: illustrates the change iu focus and method of engineering intcn•entions over time, 

with 'soft" ecologically~ friendl)' treatment:;; becoming far more prevalent than in the p:1st, closing the g:J:p between 

et1gineers and ecologists. (Rrown. Magob3; 2009: 238) 

Figure 43: flood alleviation 

!'Brown. Mai>o5a: 2009) 

!!!.. A 

1. Natural System's Approach 
In Natural lnfra.rtmcturt in the previous chapter, the idea of water and hndscape as a natural system and 

technology was explored. The Cape Fhts and its hydrology was looked at in detail to gain an insight into the 

complex nature of the sire. The water system was therefore introduced as a 'natural technology'/ existing 

infrastructllte, opable of cleaning or rehabilinting water. 

Apart from generating development, landscapes could also inform the design of the development and can be 

seen as operational. Natural treatment systems can inform bui lding design in a way that traditional civic 

infrastructure can't. (Snoonian,; 2001; 131) 

Wetlands are among the most effective practices for removing stormwater pollutmts. Research studies have 

estimated the effectiveness of wetlands and proven that they are more effective than any other practice at 
removing nitrate and bacteria. 

There is considerable variability in the effectiveness of different types o f wetlands, for best results a combinatio n 

of shallow, deep and gra.vel based wetlands (where pollutants are removed through biological activity on the 

surface of the rocks, as well as by pollutant uptake of the plant s) are recommended. 

Natural drainage paths are nature's own means of disposal and, if properly exploited, also the ideal routes for the 

man-made urban infrastructure of sewerage, storm drainage, water supply and roads. (Gans &Weisz; 2004) 

" 

" 
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C-ase Study: Xochimilco Park, Mexico, 1989-1993 

Xochimilco Park is~~~ example of a nujor opetHip:tce pro)ect serving a mega city. Tts progr.unme and design are 

based on a mulridimension'al understanding of the city's. needs, the loc:tl history ~nd comext, and a radical 

ecological agenda on a scale !hat h3S a genuine impact on the cit)'. (Cumberlidge. ~[u~grwej :!007; 56) 

The gwund lc\cl of 1he city has sunk b)' 9 metres during the twentieth century due to the depletiOn of the natural 

aquifers. \'.:'ater resources and adequate stormwatcr drainage au·d :lbsorption ha\·e become a critical problem due 

to the rapid urbanization. "the drainage of almost :~11 major lakes :1nd watercourses :tnd the hck of adequate 

infrasttuccure. (Cumberlid~;,Tt, ;\(usgra,·e; 2007: 56) 

The park, based around f.:\ke Huetzalin, occupit!s one of only two areas where ex:unples of the pre-Hispamic 

technique of ' Aooling' ganlens remain . The:ooe g:udem:l. cal~d Chinam{Y.ls. :lre a form of 3.griculture u·nique to 

;\(e.xico and are constructed u:;mg \'t~Jiow trees to anchor artificia l islands of reeds and org.tnic matrer to the P'<tse 

of the lake. This system allows r:tised gronnd to be created w1thout destroying the fundamental water resource 

and enab les the cnvirotuncnt to both abi'orb and couscn·c warer. .Although a U~ESCO \'\'odd I Ierit.lgc Site 

prior to the building of tbc park. urban cucro.\chment, pollution, silting, and underground aquifer depletion had 

::;cycrely affected the cnvl[oomcnt. (Cumbcrlidgc, i\Ius.gr:l\·e; 2007; 58) 

The creation of the park wa:; 'd lnrge-:;cale ecological re._<;toratwn project includmg ht;:.lotic re~toration, new 

- em·ironmcntal bu~iness and cultural projects. By restoring the Chinapa~. agriculture has been r~introduced to the 

city, ctubling amo rc susmmablc economy and food supply to the local areas as well as providing an important 

•green lung' for the city, and rccre:tti(ln :l!ld education f:tcilitie.<~. 

The design was guided by hydraulic su:ttcgu:s: water was pumped back into the aquifer to stabili:tc the site, large 

rcst:n•oirs ,y·cre. crt..'3.rcd to retain storm water, polluted \V:tter was processed at trC'ltmcnt phnts, :tnd treated watcr 

w:ti di:;cbargcd back into tbc lake to regulate the \v:ttcr level~ in the canals. 

Sophisricated water management is built into design features and also serves an 1mport:tnt functwn in reguhting 

water levels. (Cumberlidge, 1'\'fu~grn.ve; 2007; 61) 

Figure 44: Xochimilco Park, Mexico 
(Cumberlidge, Mu~grave; 2007) 
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Efficiency of constructed wetlands 

From :1 poetical point o f view, constructed wetbnds offer bcttec oppommities for \V2Stewater tre:J.tment than 

natur:tl wetl:mds, sinc:e they C:lll be designed for optimal remowl of BOD, COD and nutrients with simultuleous 

contw l over the hydrological and vegttttive components of the wetland. Constructed wetlands have been used 
successfully foo tre1ring domestic wastewater, agricultural wastewater and industrial wastewater. (Grobicki: 2002: 
A38) 

In genen~ constructed wetlands can be designed to remove more than 9()0/ o BOD, COD, suspended rolids and 

ln.cteriologica.l pollution from the through-flowing w:tstewater. 0/c rhoeven and l\lculcman, 1999). 

There are two main types o f constructed wetlands: 

1. V errical Flow Reed Bed Systems (VFRBo) 

VFRBs can process a high load o f wastewater, but can only be used intermittently. The liquid floods the surface 
a.nd then percolates downwards and out. The bed then drains completely, allowing air to refill the bed. The next 

batch of liquid traps these air spaces, thus oxygenating the water. This in tum increues the efficiency of the bed. 

More than one VFRB bed is necessary so that one bed can drain free wl:tile another is in use. VFRBs are less 

good at removing suspended solids than soluble loading. and therefore in most cases need to be followed by a 

HFRB as part o f a. multi-stage treatment system. 

Horizontal Aow Reed Beds (HFRB's) 

HFR.Bs process a lower load of wastewater, but are good at removing suspended solids. The liquid flows 

through the bed horizontally, beneath the surface o f the gravel Recause the waSte\\-"1.ter fills aU the spaces 

between the gravel. HFRBs are genet:1lly oxygen limited and consequently Jess efficient than VFR.Bs. They can 
however be used continuously, so only one is required and they are simpler to opente. 

How do they l\'Orlc? 

Firstly, the wastC\\·atet passes through a senling tank (or septic rank) to remove any solid material Then it flows 

into the reed beds for cleansing. O rganic material and fine particles are removed from the water as they are 

filtered out by the soil. 

From here, micro-organisms (fungi and bacteria) which develop in the planted soil a.r:e responsible for most of 

the treatment. TI1e root and rhizome systems of the reeds bring air into the soil immediately surrounding them, 
providing ideal growth conditioned for aerobic bacteri:t, which fonn vecy high populations on the plant roots and 

rhizomes. Further away from the roots, the environment is anaerobic. Thus there is a mosaic of treatment 

spheres. allo"';ng the reed bed to act a.s a self-contained aerobic/ anaerobic digester. This facilitates the 

impressive ability o f reed beds to remove complex and refractory pollutants and reduce them to em;ronmentally 

neutnl outputs. The majority of treatment is by soil microbes, but certain contaminants (such as heavy metals, 

sulphur and phosphonas) are remO\-ed via soil proces~. (Grobicki: 2002: A40) 

The plants are also excremely important in the functioning of the reed bed. As well as providing oxygen and 

taking up certain nutrients from the water, the plants ensure that water can continually flow through the soil. 
(G.ob<okC 2002, A41) 

47 



Case Sntdy: Cultivouion of pbots in res10red urban -..vellands for income f-or incom e generat ion in local 

communities: Abbot Grobicki WRC Report No. 105~/ 1/02, August 2002 

\Vctbud' tn ur.b:m em JromnuH..: :ue tttulcr gre:u prcs·mre due to compttttltm for l.lnd rc-;ultmg trom po,-crty. 

in:ukqu:ttc m&a$tructmc and 'et' tee:; .ltld p~1rticuhdr a b.ck of hfJU:<tng. \n tmpott:-tnt functifJtl of urb:tn 

c.\tchmcnt man:~gcmt·m tS to prc~cne and restore urban \VCtbnds wht•t:t· po~'\tblc . llfJ\\t'vcr, under South 

African c<,nditmns, the pn.:S'\111_1.!; needs of pc{1ple for JObs and housmg <1ften t.1kc precedence o\'er em tronment:tl 

cott~idemtintl. 

Urb:tn \\i·ctbnd CC)II 'C[Y:ltiun and rc.;tnr:Hion \vou ld be cncouc:-tged if wetl:tncls cou ld bc tur.ncd into .:ust:-tm:tble 

ccon<Jmic a:<sct:J, by the rulti\'.Jtion of cmnomic~dly , ·:tluab!c phnt~ in \Vctbnds . \-; :t result of d1c'ic 

cun,idcc\tluns the w;ucc re,car.ch cummt 'i~lon ltlHt:\t.cd a proJeCt ou the cultn\ltiou C1[ .tqu.ltt C pl.wr~ 111 (CStu(ed 

urban'' ctbnd, for IHC(llllC g<:n<:ratiwtm \(JC:tJ communiti<:s. (Crobtckt: 200~: I) 

fhc b'lmklm c:< dcn·lopcd dtffcrcnrmtc bc£\vcu1 thrcL' types of'' ubnd~, and the usc to '' luch a '"ctbnd m:ty be 

pur will depend o n the type of'' ctland, and the pre\:Hiing lcgt:-:lation ,llld loca l authority rcgulat Jo n~: 

Altered wetlands: l'hc gutdclmcs and nc\\ gn:cn <.btaba.'C deal mo,tly \\tth plant;; that can be cu lri,ated m 

alre:~dy altrred :md dc·grndcd \\iCtland<;, ''here planting wtll enh:.1ncc the: (:Cnlogtc<li and hy<lrologiol functioning of 

dtcwerbnd 

Pristine wetlands: it L" recommended that pristmc werbnds be u.;ed uon-un :l:'JVcly or with mmi.mal m\·asion 

(cg. for rccn:atton) 

Const.rucred wetlands: thi:-: type of \H'tbnd cn1 be constructed :If a wastewater or $t()(mwater dt:o:ch;ICgc pomt. 

m order to prevent the release of nutri ent:-: ;"tnd (J(ht·r pollurant' mto the t nnronmcnt. Consn:uctt:d \\iCrlands 

ha.n· sh11\\·n tn be an cffietcnt a nd r.:cunomica l means of purifying '''a.,<;tr.:w:-ttcr or .;roonwatcr, while·:u the s:unc 

time displaying ecological ;"tnc\ hydmloJ.,ri(';l\ funcrinn;tlit)' '' ithin a stornm.:llcr syo;rcm. (Cwb~ek1: 2002: 1iil 

Con"-tmcrcd wctl:tnd' h:t,·c been u~cd C."ltCtNv'l.:ly for wa rcr purificanon and gwwiug economio.Hy impor~or 

llJIInic pbnt:-: The .:::ttc cho:<Cil need on ly be tH':\r a :murce of water 0[ wasrcw~tter C:ommon pb.m ~pccte:' tliat 

act as bto- filtcr::> arc Pl'r:l~lilitt• '1-"f:, fjpi.•,J 'fP· :l.nd S -:ipu.•· ~PI'· and thc:-c h:t,-c all lxTn u.:;ed for ,.,.astc\V:Jter 

punfic:ttl(lll (\ crlH'(;\ e n ct al., I YIJIJ'. ·rhcsc reed ~pccies b:n e :1 lugh btt)m:tss pwducnon rate- of 1- ~ kg1 ycotr dry 

mass perm 'lJ o f .;rand (;(·s.:;m•r . .2001). P. 1•1:·t~·''-'lN ·tP· in p:uticular ha\C a.l11g:h nutm·1H Jo,Himg c:apacity. lienee 

con.:truct~d \\"Ctl:111d~ :~rc nftcn rdcrrt·d rn :t~ rccdbeck .'G robick1: 2002: \3R) 
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Figure 47: engineering approach 
(Brou·n, J\Ugob:a.; 2009) 

Figure 48: engineering approach 
(Brown, Magoba; 2009) 

2. Engineering Approach 
changing infrastructure 

Ultimately one of the aims of this thesis is also to try 2-nd challenge the stereotypiol engineering·b2..sed 2.pproach 
of the City tow.J.rds mitig.ttion and stormwater trClltment. The need for inter-disciplinary work and investig:.tion 
is 2..lso recommended. 

The existing diuster mitig.ttion strategies being used by the City of Cape Town, the drainage 2..nd stormwater and 
purely engineering orientated 2..pproa.ches to the problem 2..t hand wiU be considered, 2-nd how these c2.n be re· 
adapted 2..nd incorporated within the public realm to raise awareness around the usc of water. This is effectively 

the point where the pro;ect takes on a more architecrunl narure as it is hc!re where uses and customs associated 
with the process of water is celebrated and highlighted. Case sn.tdies where purely engineering approaches h2..ve 
been challenged, will be exploced. 

Perhaps the most important im[nct of urb2.nization has been the increase in runof~ as a result of two main 
factors. Firstly, water for domestic and industrial purposes is now sourced from outside C2.pe Town, but it stiU 
needs to be disposed o f in Cape Town. Much of tills water finds its way into the riveu and wetbnds, turning 
fonnally SCllS<mal vleis into perennial ones, and reducing their ability to absorb peak floodwaters. Secondly, the 
hardening of the catchments by buildings, ro2..ds 2-nd other non·pem1eable surfaces has increased peak stormwa.ter 
runoff during rainstorms way beyond natural levels. 

The combination of a Joss of Ooodpbins and wetbods, the more perennial nature of the remaining systems, and 
the vastly increased stormwatec runoff mea.nt that the remai!ting systems were unable to transport or 2-ttenuate 

floodwaters, and flooding in Cape Town became common. In order to reduce the flood risks, rivers and 
wetbnds were channelised or canalised, at great expense, to improve the efficiency with which water is 
transported to the sea. In many instances, these engineering solutions created other problems. with their 
associu1:d costs, such as transferring the flood risk to downstrea.m areas, and reducing the ability o f aquatic 
systems to render services such as water treatment (Brown, M.agoba; 2009; 308) 

Infilling. channelisation and analisation h2..ve also hd 2 profound effect on the aesthetic and amenity value of 
river systems, with knock·on socilll and economic costs. Apart from being unattractive, C3natised systems pose a 
thrtllt for people and animals. Polluted systems also pose a risk to human health. (Brown, Magoba; 2009; 308) 

Some rivers have been a.nalised to enable them to tn.nsport floodwaters u efficiently as pos!lible, u.-ith little or no 
thought given to the environment, while others have been protected, by setting back property boundaries, 
acquiring adjacent open SJnCe llnd registering servitudes. The buer approach h:u gi\·cn rise to a greater amenity 
value. better flood protection 2-nd healthier, more biologically diverse river systems. (Brown, :\bgoba; 2009; 325) 

TI1e absolute 'vidth of buffers could vary depending on ecologica~ hydraulic and social criteri2.. The important 
issues are that, once determined, the required river resen'eS woukl be locked in to future developments in an are2.. 
and the genen.l trend would be towards sustain2.ble ri\o-er systems. (Brown, Magoba; 2()()1}. 325) 

The same holds true for urban wetbnds. As is the case with rivers, these areas buffer the system ag.Unst the 
urlnn envitonment surrounding them. For both rivers and wetbnds, it is worth bearing in mind that while these 

2-reas 2-ppear suited to pedestrian or other access and picnic and recrotion2.l acti\o"ity, these reduce the ecological 
benefiu of buffers. Hence, buffer zones should be designed artfully to optimize the benefits to all the residents 
of 2..11 are2., hum2..n lltld otherwise. (Brown, Magoba; 2009; 326) 

Ke\.Jn Winter stated tha..t stormwater ch2..nnels (acilitued the movemettfof run·off into stre2..ms and r~.tnoved 
ground water from streets. Infn.structure in urban areas. such u buildings, homes. driveways and roads. made 
the disposal of rain· water swift and easy. 

Director of the city council's Roads and Storm water department, Heney du Plessis, said informal settlements 
were prone to flooding because of their location. "Settlements an Jilltoltd bJ•'tr th.afl ritu bo111ei oHd by ill (tbe n't:er's) 

llalttrt. in J'IOmi.J Mdlhtr iJ IJ)(Jtt!d ()t-etjloJP," he said. DuPlessis said that those were areas with a high water retention 
table. where water C2..ffie up from the ground and rainw.tter flou."ing downwards caused floods. 
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. Case Study: Langvlei Canal, Retreat, 2000 

lu 2000, the South Peninsula ~\dnun.istr.uiou (SPM) initiated a ph~ sed upgrading of the canal em irorunent of 
T ,ang~,.ki Canal in retr~t. · 

Phas~ I of the project wa.:s p::trt of a. SP:Vl Mayoral project, which allmved ward councillors to determine priority 
needs within their own wards. and focused 011 a :;ection of the canal adjacent to under-util1zed public open space, 
close to a number of schools. 111c first phase saw a leveling of banks., construction of footpaths :md lighting to 
increase usc and enJoyment aud safetr of the river corridor. 

Phase 2 of the project involved the breal..ing open of a small sccttou of the can:d, aud the esbblishmcut of a 
~:mall we:tl:tnd adj:tcent to the canal. and educational initiath·e~ to promote the u.:~e of open sp:1.ce as classrooms. 
A later project saw a laq,TCr section of the sand River Canal being broken open :md rhe divrrsion of the kl\V flow 
into the adj:tcent \Vetbnd. 

These projects were ground breaking and showeQ \\-hat could be achieved. The resultant wetlands require f:Urly 
i11tense mainteoa.nce., however, which is not always a priority io current City budgers. (Brown, ~t:agoblt ; 2009; 211) 

Figure 49: engineering approach challenged 
(Brown , Magoba; 2009) 

.... 
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Case Scudy: The Moddergar Ri.ver 

l'hc area where the i\loddcrgat RJ,·cr now flows used ro be a !:lege S'>'':tmp and wetland that dnincd mto the 
J.our~n~ Rinr. \bout :t hundred years ago, Cecil John Rhode~ bought land in th~ area and had a channel dug w 
dr.un the :twamp into the Eerste RiYer. This :ubficial channel now forms the lower ~ectton of the :\Ioddecgat 
H..i,·cr. 

fhe restdential .ueas of Fir&rro,·e and Macassar, a11d furnung areis between the N2 and Rl02 roads, are prone to 
flooding by the :\(oddergat Ri,·er, largely as a result of dra.iniug of the wetlands, mantpulation of the Aoodplain 
:tnd rtYerbank.s and construction of the channel ,\ flood-allevl:ttion/ restoration project, mitiated in 2(X)(), 

mvolvcd the modification of the lower section of the .\1oddcrgat River as wdl a.5 the modification of some of the 
bridges cros.!'ing it so a.;; to reduce damage tO the residential areas next to the river. 1\ soft treatment. with a lo""·­
flow channel !toed with lom:e bouJders a.nd macro-channel capacity designed to accommodate the estimated l -in­
SO yc:u flood volume, '~s used . .1.\luch of South Africa~s worst erosion occurs along riverbank...: and anti-eroston 
measures were introduced to protect the banks where nece::tsary. The residents of the :.rea. requested th:tt ce­
,·cgetattou exclude trees :md large! shrubs :'IS these would potcnti:1Uy prov1de luding pbccs for soci;1 Uy unwanted 
lawle:ss elemen~. 

fhe upgrade has prO\•cd to be of immense amenity value, wtth childrt;n ph}lng on the grassed base, adults 
walking along the m:erbank and fanuliC!' pic01cking :tnd braaing on the upper bank looktng down onto the river 
:md the lugh-f1ow channel. (Bro\\n, ~b.goh ;t~ 2(1()C); 21H) 

~ 

Figure SO: engineering approach challenged 
(Brown, l\Ugoba; 2009) 
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The department has a Winter Readiness Programme in pbce where construction staff ue deployed to dean dirt 
in guuers and guUeys that has been accumulating during summer. This procedure, aimed at preventing brge-scale 

flooding. starts in March and ends in August each year. "Ttai/U an Dlt Itaml-b;· durinJ dJt »-Yilltr poiod fD a't qm~k!J." 
said DuPlessis. He added that, for the duntion of heavy downpours, stormwater pipes "ralt Mfy aarJntnu1datt .fiJ 

11111dJ lll(lltl'. The size of'{>ipes throughout the city varies from 300mm to 2.5 metres in diameter, said DuPlessis. 
He said that major piping systems like the Black River and Lesbeeck River Parkways had been des;gned to deal 

with more extreme conditions. 

"Only once every 100 years could their banks overflow and cause floods," said DuPlessis. The city's Disaster 

Risk Management spokesman Johan Minnie said the city also had a "major storms flooding pbn" in place, almed 

ac preventing flooding. 

Tite Catclunent, Stormwater & River Management (CSRM) department is responsible for the entice metropolitan 

uea. o f Cape Town. This contains over three million people including those in the informal settlements. Over 

the past few years, flood risk has increased and with that, the residents in the settlements have become angry and 

in some cases, even erupted in protests. Past efforts have been made to address the flood risk but mainly by 
other organisations in the fonn of educational materi2ls. Attempts to decrease the flood risks have not been 

wholly successful and the City is seeking more options. Although the CSR.M division o f the City is responsible 
foe creation of infrastructure, they are limited u to what they can accomplish in the settlements. There is a lack 

of space available for construction. Moving res.idents to other areas also presents a problem because there is a 

lack of aYaib.ble bnd. Also, for the City to install significant stormwater infrastructure in the informal areas 

woukl create the perception that the City supports this wlb.wful occupancy. (Bouchani,. Goncalo, Sus~nka & 

Wilson. 2007: 10) 

Currently, city workers and contractors are continuing to remove this debris in the City's drainage system which 
contains a series of 6 035 km of pipes and culverts. 1 200 km of rivers, 140 km o f open channels 2nd canals. and 

680 detention ponds. As of 2007, the Solid \'lla.ste department has supplied over 'I 700 cubic metres of clean sand 

;and 1 500 cubic metres of rubble to fill k>w spots and raise floor levels in the 70 affected settlements, ;all in an 

effort to manage flood risk. In tlte year 2007 alone, before the onset of winter, the City spent R76 million on the 

cleaning of the catchment infrastructure. Though the City of Cape Town has made extensive efforts in theses 
aspects o f stonnwater man2gement, these measures have proven to be insufficient, as demonstrated ~y the 

extreme flooding events in Cape Town in the winter of 2007. flood risk management depends on the alloc:ltion 

of efforts in not only stonnwater management but in o ther areas, u well (Bouchard,. Goncalo, Su!ienk:& & Wilson. 
2007o 14) 

Despite the efforts o f the City, the countieS$ impacts of flooding in the infonnal settlements are ~nill nry much 

apparent. The existing stonnwater inff1Strucrure in these affected areas is often ill-maintained, which exacerbates 

the problem. The flooding has left many areas of the informal settlements uninhabitable foe va.rious reasons 

including health risks and physial dangers. There has not yet been a thorough assessment o f the habitability o f 
the affected area.s. .A ltltough many of them are hazardous, many residents continue to live there, not only 

because they lack the economic means to move elsewhere but also bec:ause t:l1ey are largely unaware of the 

dangers associated with flooding. Previous efforts have not been entirely successful in minimising the impact of 

flooding at the household and community levels (Wood, 2007). In other words, there was a lack of involvement by 

and colbboration with the residents of the informal settlements about flood risk management. (Bouchllrd,. 
Goncalo, Su!ienka & Wilson. 2007: 1) 

These recent events have prompted an emphasis that has moved away from physical control and engineering 

construction (structural measures) towards reducing human vulnerability through non-structural approaches 

(Sm1th, 1992). In accordance with tllis movement, the City of Cape Town is now moving from a reactive to 

proactive approach for handling the flooding. In i\·Iay 2007, the CaM11Nml, StDrmll-'altr & Ril'tr Atlaltll!,tllltnt 

D(/Jartment (CSR.M) established objectives to improve existing conditions in the settlements. (Bouchacd,. Goncalo, 
Swtenka & Wilson. 2007: 1) 

\Vhile most Of these townships do not have fonnal catchment systems, there is a basic level of sen-ice provided 

by the City. which includes retention ponds around the area, drains ;around paved roadways. and formal trenches. 

However, in many cases, these basic services are ineffective due to consistent blockages. There are three main 

types o f blocluges \vhich are common to these systems: silt accumubtion, man-made bloclugcs. and rubbish 

build up. Silt accumula.tion can be attributed to the grey water. which accumula.tes within the trenches. Residents 

dispose o f wash water and toilet contents in these areas, resulting in large amounts of grey water. Man-made 
bloc.lugcs are also frequent within settlement areas. The City places pipes through locations in the affected areas 

51 



Case Study: .Cheonggyecheon River, Seonl 
(Pearce; 2007; lOij, 109) 

I-Iistocically. the Chcooggycchcon R..ivcr was a shailO\v, wide scasona.l stream that formed the diVide between the 
rich in the north and the pom in the south of the City of Seoul. As Seoul grew. the Cheonggyecheon River 
became little more than a se\ver. The river was eventually turned into a road (a nd the river was enca~d in a drain 
underlying it) and hncr into au ele,·atcd 6-lauc highway. 

But m 2002. wuh ccologtc::~l rcstor::ahon being the main theme around the world. the m:tyor of Seoul proposed a 
plan to restore the r.iver. tear down the motorway and create an 8 kilometre long. 800 metre wide 400 hecmre 
park through the c1ty where the rn·er once Howcd. The vlston wl.S to create a focal point of historiol 
~iguificauce and aesthetic ::~ppcal. 

A city uniYen;ity internewed thousands of the city's residents about what they thought were unportant in the city . 
. Mo:;t. lisred environment and '"~rer. 111c electorate !tpproved the restoration. R.h er How was restored from 
ground,vater sources and 22 ntw bridges were built. The removal of the motorway had expected :lnd 
unexpected effects. Tr:l.ffic jams d.:;c,vhccc 1n the city did not UlCccasc dr:l.m:ttic.tlly. many g:t\C up nrs and the 
city was forced to improve its bus sernce. Summer temperatures ne:~ r the ri,·er were 3.6 degrees lower than 
those recorded neu the motonvay, as the river acted as :1. n:ttuc:Ii atr conditioner. (Brown, }.lagob~·; 2009; 345) 

Figure 51: Cheonggyecheon River. Seoul-after 
(Peaoce; 2007; 108) 

to transport the water to retention ponds, and many times residents block these pipes with v.trious materials so 
that they a n settle in those areas. This results in the pooling of water and consequent flooding during the winter 

months. Rubbish blockages are perhaps the most debilitating to the catchment sysrem. The lack of s;k.ips or 

improper location of skips (rubbish collection bins) within these areas results in residents disposing of their 

rubbish in retention ponds, trenches. and streets. This trash subsequently ends up in the drains and causes 

blockages. (Bouchard,. Goncalo, Susienka & Wilson. 2007: 4) 

'Wt nted a drainage .ryJtcm • 1n nttd aU the brJJi,· rtn i,·t.J. We don't u·tn haz.:e a ftJL'fflZ!,t ryrtmt. We art using the b11dut 
ryrum'-TR-Bongani Section resident (Prince, 2007) . 

Currently, the Hooding is worsened by the lack of integration between City departments. T he flooding extends 

beyond the scope of the CSRM department T rash build up in existing infrastructure. poor placement and design 

of standpipes also intensify the flooding problem, which are responsibilities of the Solid Waste and \Vater 

Demand departments respectively. The Disaster Risk Management department is responsible for communication 
and awareness m1tetials to be distributed within the settlements. The CSR.t\·1, however is responsible for making 

recommendations to D isaster Risk Management based on what they feel the key issues are concerning flooding. 

Without the proper communication and cooperation between the departments, the City will only be wasting 

resources. (Bouchard.. Goncalo, Susienka & Wilson. 2007: 10) 
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Case Study: 1-b ngbcrg, 1-Iout B~'Y (City of Cape Town 1\lunicipality) 

1/.lngbu~ ~~ ~1tu:ttc:d tn r lout lhy I he "l'lllcmcm compn~c:; :t ml'< ot l(IW mcomc hou~•ng. Oar-. ;llld tnfomul 

dwcllm~ll I he -;tccp ..;]opes c\f the .. cukmt.·nt po-.c huge challenges to .. en-•cc dchnry Smce the J.uc JI)•Jo'~ the 

number nt mformal thov-clhng" h.n c grown to 0\-Cr '\00, but HH'"' rc~1dt:nh have O\'C rC(lJllC the cha lkngc of 

bUJidmg and In mg o n .tiH."'C :Hccp. ;.;:. ndy <: ]ope~. wtth m:my ~luck:s being blllh to .l\)(n·c-at-cr:t~c .;tantbrds. lhuc 

:trc :l number ot twn- .. torcy- dwcllmg~. m:wy oh\ luch arc cnn-. rructcd lmm 11<.:w cnrruptt:d ~Ju:c[ln,:r. bnck. wood 

and ~omctnne" mountam rock 

fn :!1}14 the C1tt of C.1pc L'own m~til lk·d 1,7 ,,·att.:rborne cnmnnln:J.I to1krs cnn iH.:ctcd to a nt.:twnrk of .. h:lllt)\\' 

~e\\erngc ptpc~. Smce then nearly H'fJ.., of the (hn·llmg<: h:wc pintcd thc:>e fac ihtic-; to m~tallth cir own w.Hcl' :~.ml 

~amt;lt!On ~cn.---.cc~ m thc1r ~ had .... Sun;ey;,; re\ c:~led thH m <.·r 8-)~;, of hou-;choldcr::; m;,;ta ll<'d th<.·-.c -;en 1cc~ 111 thc1r 

~hacks \nth tlu.: help of nei1--(hbour,;, tcicnd~ or I rom th e C'-pcncnce th:tt they had ~:tined from thctr ce~pccm·c 

wockpbces or from \Varclun~ "•mtl:u m..;tall.luuns th:u \\.ere undcnakeu by other resalent~ 

(\uC\T}" aJ..;o Uldac:trcd tlut there \H'rc rcbttn-ly !ugh Jc,cJ~ ot ~ocJJI c:~.p 11:.l and op:ICtry tn tlus ~ctt lcmcnt Soc1:-tl 

Clpn.tl • ~ a\.;o ltkdy ro h.t\ e been "tcCll1-,'thcncd by f.tuuly and nc•g hbm trlwod cd:-tncm:-lups contobunng to .1 

ncN•1rk of ..;upport that ha ~ gro\\11 on·r tunc- th<· a\erngc· length of tum· that people h:nc ~pe nt h,--.ng 111 

I b.ngbcrg. whether ut the fornul or mtorm:tl pact of the ..;enlcmcnt. amouuN to :::!8 years. Such rci:H!ons lup 'i 

prrJ\tdc the nCt\\oiJ[k of ~upport rh:-tt '"' buth (J\CC umc to c•ublc tht.· de\'clopmcnt o f ..;k1ll :s uccc,;sary tor 

I!Hpll'tllCtlllllg \\ atcr at HI ~.lntlliii Jil .. t:C\ IC<.'~ 10 the hOII -.C ilo lt\ 

Ln :!OO(J the J Llllgbc·rg Cn 1c PWJl:Ct comnutt l'C w:~-, tormcd ll\ .L group tJt dcctt.·d C<.':-1dcnts tor the purpo"c~ of 

champtnnmy dfcm .. ro'' ud tlu.- .,. ,. 11 up~odt.· ilf the "t:llkmuu Llus en 1c cumnuttee together wnh the ~u' tee-; 

of an \:CO thc DcHiopm(·nt \ctlfln Croup proHd ccn tml 111 the proccs:-. of al:: luc\ tng cor,pcr:ttiO!l \\lth the 

loca l ;ltlthnntv. \-;a rc:-:u lr. the L •l\' nuyor ha-; tJ.kcn ;1 <>pcoa l1nt<:r~-"t m lin~ dc,dvpmcnl ot th•" ..cttlcmclll :llld 
hai ml't on "t'\Tr:tl occa~u~n-; wit h the CI\. IC cnmnuttcc 1nd ha;,; mdudcd locJI:tuthor•ry ofhct:tl ~ n·~pon,,bJc for 
unpkmC'Iltltlj.!: n.:knnt ~<·n· • cr.; and for ~ccun ng bnd tnlllre Soeta l c.tplt:t l hJ'i thcrtfnrc bl·c.:n drawn from wulun 

the .. cukmem and ,,J,o from out-.1dc the ctunmumtY m the f\Hm ot .. unct.:~ of the '\;(;(), the mayor :~m l lnCJI 

\utlulnl\ t)ffin,,J;,; 

l11e Ll\tC protect comm•ttet· n~~•clcuh arc pn-.<:utlr 111 .l br bt·llcr po-.1t1011 to uhta ll and m.\nJge -.cn tcc-; . .St'KIJI 

c:~. p • Ld can be con~trucd a~ the mt"'lll~ lmk that ~l'J>1r.ltC'~ lbngbl'fg from the other ~t:ttlcmcnt~ cxamincd by 
\\tntu and h.., CC I -.;tudun~ 

rtl ughhglll..; the t:J.Ct tlut "t:l'\ ICC ddt\oCty Ill the CO IHl'l ut mtormJJ ~Cil!Un<.'llb I~ dependent (Ill the ~(JCU I Clp!tal 

1-i a ~•gmftcant mco1n~ of "Ccurmp: the en ope ratum of the lnc.d :-tuthnnt\ .1 nd dcctcd counnllor~ that mtrht 

tlhnnudv lead to ~ccunng land and "t:rncc~ \ .. an ;1~1<k , plan-. to contmut.: the up~r:tdlll¥, procc .. ,;; 111 1 Tangbt:rg 

ha\e bet·n bothted recetltl} by .1 R1.2 m•lht>•l (Sl:\t) Otlll L'.Si gr.lt lt tnllll tl1e C•t t· tn tncrea,:;c the number of 

. cc>m mun:ll toliui .wd chatutd :dl \\;htt:w:ller rincludmg ~r<·y \V,UC r mto tbc -.e\\er. L'hc Ct\ ic COll lllliiiCe Jrc 

conn·rncd .1 l:xna the cx tuu ot the pollution cc~ultmg from ~n.:y ".ltcr 111 the stormwarcc ~:~tcm entecmg the 

~ oCl"J.Il anti want to "t.'c un pw,·cnlt.'nt"' 111 the conrcol aml managcmcnt of \v;t .. rewatt·r 111 general 

I he mtcntl(m to t:nga~rc m p:~rttc•p.ttclry actton rt.· .. ctHch. collaboratwC 111 de~'~"' · :J.ctton and cdlcHH' rcn~ton, ha .:; 

lx•en rc:l h"<'d \\ tth o nlr \TfY hmtt<'d ~nee<':<"' br tlu:; pn•JCCt m tin: ca~r of th<' fir-.;t two !<<:: llkmcnt ~ di,cu~"<:d lilc 

fieldwork rc.uu tailed to find loca l lll'>titutton:~l ~ tn.lc tucc-; \VIth wh•ch to nm work ~ h op" ami c .. tJ.bil-.h npport. 

In the C:l'C of I ilngbcrg_, out~1dn~ tht~ n·;.;c:~.rch team and th mu!!h tlwm the proJt'ct fund{~r-;) h.t\e dnH'n the 

proct: .. ._ rather rh:tn:~ollm\ cd loc.11 pt:nplt: to do ;,;o. ~omc key timlmg" h:-t n· t.·ma uated trom the rc~carch to dJrc· 

.1\ 
~ 

:I 

3. Integrated Urban Water Management 
Approach 
\Vhile many South African urban shack settlements have been supplied in ret:ent years with standpipes fro m 
which residents arc af?lc to draw nrying quantities o f potable water, they still h1we inadequate o r no prO\·ision o f 
sanitatio n and drainage. In the absence of suitable conveya nce systems fo e the disposal o f the grey water that is 
gcner;atcd, residct.lts in t~ese predominantly high·density settlements reso':' to disposing of wastewater on . the 
ground near the1r dwellings. Such wastewater runo ffs often merge w1th o ther d Ouent Oows, po tennaJly 
threatening public and em,;ronmental health . 

This study by UCT students adopted an Adaptive Oecision·Making Process (.:\OJ\IP) approach in collaboration 
with residents form nrious areas to implement a range o f low-cost tet:hno logies as interim solutio ns to reduce 
the~ negati,-e impacts until such time that formal services can be prO\-idcd. 

They argue that cffecti,·e community-level solutions for wastewater management depend on the establislunent o f 
partnerships and trust amongst all stakeho lders 

This pro ject emanates fro m a directed research initiative by the South .-\frican \'(rater Research Commission 
(\"'Rq to build knowledge and competency in sto rmwater and sanitati~l . The study (\VRC Project K5/ IS24, 
.. U,derJtanding thf Nit awd diJpqlltl ofi/!Jwaltr in d>t non·WI-'trrd trrtai ; , SoHih AfnCdj, was completed in Ma.rch 2007, 
and identified the need for a longcr· tenn srudy of peoples' behat;our and pr-actices, in which communities 
without on·site watccbome sanitation could be gi,·en opportunities to consider a v1.riety of optio ns in dealing 
with grey water issues (Carden et al , 2007) . 

The main focus of the research pro ject was to understand and develop appropriate social and material 
technologies for grey water management in no n·sewered areas {those areas without on·site waterborne 
sanitation), in order to understaJld and mitigate the health and environmental impacts o f existing grey water 
management practices. 

l11e project sought to work with all stakehoklcrs to reach decisions about the usefulness and :~.ccepta.bili ty o f the 
tet:hnologie:s involved. 
The following specific objectives were formulated: 

-To identify (a) social challenges to e(fcctivc grey water management and 
(b) reasons thllt previous initiatives to manage grey water had proved unsustlinable; 

-To identify locally appropriate means 
(a) to overcome social obstacles hindering effectt\·e and sust:unJ.blc grey water management 
pncticcs: 
(b) to en:able loc:tl people to implement and mllintllin appropnJ.te m:tnagement ~1's tem s: 

-To identify (a) specific environmental impacts o f incffecti,·e grey water management practices and 
(b) w:tys of mitigating those impacts; 

-To establish links benvcen grey water quality in informal settlements (especially relating to the chemicals used in 
detergent products) and the potential fo r reuse; · 
-To trial sociJI and environmental intcn·cnrions in a small sample o f informal settlements; 
-To develop (a) educationa.l material about grey water management opttons and techniques for residents o f 

settlements and 
(b) 'best pncticc' guidelines fo r grey water management m such settlements. 

The first step in the process of achieving these objectives was to assess grey water disposal practices in a sample 
of urban shack settlements in South .\£rica's Western Cape Pro\-incc. The goal \\'aj to help them to firstly install 
such techno logies, and then to J.Ssist them in understanding how to install and manage o thers of the same kind. 

Introduction of grey water management technologies 

Six grey water management options were considered by the research team, and those that seemed most 
appropriate and v-iable in a particular context were then presented by the fieldwo rkers to interested indi,; duals 
and/ or small groups in the settlements. The optio ns were: 

I. 
2. 
3. 

4. 
5. 
6. 

a "drum filter" - described in more detail below; 
a shallow crate and trench soakaway- also described in more detail below; 
Improvements to the informal drainage system b y channelling wastewater down the sides of access routes 
through the settlement, and reinforcing channels with cement slurry to prevent erosion; 
An improved communal tapstand and washing area design; 
Trench gardening for ndn·edible crops, e.g. ornamental f lowers for the market; 
A wetland filter. O nly the first and seco nd o ptio ns have actually been used thus fa.r by the fieldwork team 
in the two settlements. · 
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\ combm:Hi0n of the de,-elopment of !IOcial 01p1t:1 l and the f:1C1l itttion of an l':GO has proven centnl to 
progrel's toward ~ecunng l;md and the co oper:\Lion and imere~t of the loci authoribe'i in Hangbcrg 

Srcurity of land tenure i~ one of the complex F.tctor~ associated wi th the gener.tl :!lt.1te of South , \ fnca':~ m fnrmal 

..;enlcment$ th:H undermme~ the motn'<lrion of mdl\·iduals to engage m self-help proJecr.s, as seen m \Vaterworko; 
and Langrug. 

There IS in:tdequare comnwnication betwec"n re:udent!! and local authority structures 

-Increasing dtstrust between rcstdcuts, dcctc..-d polittcal counciUors and local authontics is a recipe that 
ch;uactenses the fa ilure to 1mplement susr.tiuable services. 

Prm:pccts for susr:unablc sen 1ce deli' cry in infonn411 settlements arc rcltant ou the de\ clopmcut of luunau 
e:tp:tcity and dfectl,-e go'rern:tnce. 

Figure 53: Hangbe<g. H oot Bay 

(www.l.ndrewstem.info) 

~ -- .... -----

The dn1m filrer 

Building on the contact:! established e:ulier, the 6cldworkers found a small number of local householders in ach 
settlement who were u:llling to a.Uow a portion of d1e land around their shacks to be converted into small grey 
water soa.k-aways. In W'aterworks, the first three of these involved the installation of drum filters which the 
resea.rch team thought might be useful in a dense settlement where there is limited space between houses, and 
where sandy porous soils ca.n be used to drain away water that has passed through a simple filter. Through the 
intervention of members of a. local street committee. a public space between shacks was identified for installation 
of one drum filter, whi'c a couple of individua1 residents also voh.tnteered space in their yards to install them 
there. 

The drum filter comprises :a. 300 litre plastic bin (the rype commonly used for storing domestic refuse) that is 
sunk into the ground so that its lip is only a few centimetres above the ground. The bottom third of the drum is 
filled with coarse sand whilst a third is filled with small stones and a third is left as empty space. The sides of the 
lower portion of the drum and its base are perforated so that filtered water can drnin into the surrounding soi~ 
while on one side a larger hole is cut and a short length of PVC piping inserted to direct water ro a small bucket 
for water quality testing. The bin lid is turned upside down to fomt an inverted cone with very small holes drilled 
into it to allow drainage into the bin whilst excluding gross solids. The small diameter of those holes is intended 
to limit smells from decomposing organics and the potential for flies and mosquitoes to breed within the bin. 

In the instances where the project team experimented with this technology, the inverted lid was covered with a 
sheet o f woven nylon cloth, locally known as 'shade-doth', also intended to trap solids I sludge and prC".-ent 
them from entering the drum. 1lte idea. is that once grey water pours into the drum, it filters through the stones 
and coarse sand, which also pro\ -ide temporary stooge. and then passes into the ground bek>w. The short k:ngth 
of PVC piping is there to direct some of that filtered water into a small sealed bucket under the ground so that 
water nmples can be drawn from it, ,;a a singk: vertical pipe to the surface, for testing purposes. 

ShaDow crate ;md trench s0Jik·IIW11Y 

This technology is best suited to settk:ments where there is sufficient space between houses, for example, in a. 
corridor where at last 4 x 1 metres of space is ava..ilable. The soakaway is constructed using a.n upturned plastic 
milk crate over a. trench approximately 3.5m long x 1m wide x lm deep. The trench is filk:d with small stones 
(25mm diameter) and covered with infill from the hole. Reeds, ornamental flowers or rooted crops such as fruit 
trees or vegetables may be pla.nted over the soakaway to aid in nutrient removal and promote eva.po­
tra.nspiration. The gn.te-like opening to the soakaway, the upturned bottom of the crate, is covered with shade­
cloth to prevent food matter entering. The cloth is held down on aU four sides by stones placed flush with the 
surrounding grOund le\·el and secured to the crate with wire or cable ties. 1l1e polyethylene lining on top a.nd 
bottom of the trench reflects an attempt to reduce the impact of the poorest quality grey water on the 
groun<hvater, although the water, once filtered, does seep into the surrounding ground. The lining is also 
intended to act as a geo-membrane and to prevent contamination of the filtration stones by the ~urrounding soils, 
thereby reducing the risk of blockages. 

\Vhere there is inadequate eva.po-tn.nspiration (e.g. during the winter months where precipitation generally 
exceeds evaporation), such 2 stone-filled trench ise.<tpected to provide ston.ge for roughly two weeks of grey 
water gener:ued by residents of a typical dwelling in an infoanal settlement, prior to its filta.tion out of the end of 
the soakaway and into the surrounding substrate. The research team anticipated at last five limitations to the 
model that would require further evaluation and modifica.tion: 

-Clogging of the porous shade-cloth material by grease and fats; 
-Too rapid pouring of grey water into the gn.te-like entn.nce of the soa.kaway, causing spillages; 
-Plan" being unable to grow in the high nutrient, alka.line conditions created by the grey water content; 
-Space between shacks being too limited for this type of technology; 
-Filling up I overflowing of trenches. 
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Study: fntegr:ued Urban \Vater Managemem for 1\faxaquene A Informal Settlement, ~bputo 

Objccti,,es: 

Services: 

Proposals: 

LCT tkp trtm~.:ut ot t~t,nl Fng11u:t:rtllg, CJV -06 J) Th~o:~h nul~ 

PrC'r.LrC'd b) .)lwtll., dC' 1 :~n .tlho, prc:·puccl for :\"C'1l . \nnJt •;.;c 

-apprai..;:d uf ..;en tee.; in .\laputo, focu..;::;111g o n pn·i nrb:1n :uca"' 

pwpo..;c I lu·cl-; u t .;;cr.vtcc dci1vcry ca tering for upgrade-. 111 water -;upply, ",Hl1t.Hio o :wei 
drama.l{t' 

intwducc the Cl) ll Ccpt of dfictcnt rc..;o urcc man.tgcmc nt th mugh ''-";Lstc rew..:c :wd 
rccychng inituttvc..: 

hou ~c connccno n 'i ll.7° ~ 

Y:ml / nt.:ighbom..: t:.p 5-l.4 ~ 0 

Pubhc ~ t:l:lldpipc;; ),:!n/o 

lnfo rmal \\~l:!tC cnllcctton 

lnfo rm:tldr:.magesy-:rt!m 

level of sen·ice 1: fu !l household \\·oltrr supply 

\'Fattr bo rne S:lnitation & scp;mtte dr:tim.ge system 

Level of sen ·ice 2: ya rd taps :-tnd on-Site llflll l~ di~er~ton compostmg toilets 

Level of scf\·ice 3: comnnm:tl water supply :md on-.. irc pour-flu "h totlcr-; 

(l.blutton blcJCk:l) 

Level of sen;ce 4: upgrade currl'lll fa.Cihttc;; thwugh n-p:ttr l. nd man:tgcmcnt of 

the cx twng 12 .... t:wdpipc-. :t.ml un ·'tl l' '1p bctlnic~ 

Recommend"tions: 

mcorpw:u c. <:tK•:d, econo mic. po lino.l :l.lld t·n..-tronmcm:tl fa cror11 .1 ~ wc11 ·' " tcchmc:~.l 

co n..:tdcr:t.IH 11l" 1ntn dcvdnpment pro jec t;-; 

l•; nC<lUC:l,I!;C comtm.mtty p~cttcip :ttio u du(wg projcc t'i :tml !Homotc commun,iry b·.tscd 
nL .tnagcmt tlt o rg:tntntto ns 

Support :t.nd ..:po n..;or he:tlth progr:-tmnu.:~. tr:l.tntng. ski11s dc,clopmcm and ca pactty 
butldin~ tnil!atiVl''i 

C rt.:atc !'tcnng lull..!~ between community o rgam/.<HHHI", gmt ..:cctn r:o~ ami pmatc 
inSIIIllltOil"i 

Define and C011'i(lhd:uc the ro le of g(Lvt :tnd -,trcngtl.icn mtcr -:ccuo n:tl p:wncr,..hips 
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Case Study 1: Caracas Slum-lfpgr:~ding Proj'ect (CAMEBA) outside of Caracas 

It uas conceptualised by the ~I..tm:ttcy of Lrb:tn Dcnlopme.ut and mtcndcd to 1dentify conttguous settlement 

area!t for consolldJIIOn through rbc :tpphcauon of a govcrnmcm sponwrcd Sectonal Plan compnsmg gUidehncs 

for nctghbourhood!l setlc rcncu al C..\....\U::::BA <:ntcrtained tltrce primary dC'\·elopment goals: to pcO\idc 

infrnstructure upgrade tO the barrios (teclmietl), to support lool institutional dcvclopmeut (soctal) , tO cstttb6sh a 
loan fund for fiu:wcmg home impmvem~nti (tconomic). 

i'hc project was 1111ttatcd m tJ1c b.tc 1990's and their suncc proposed a sh..ift from the generic state sponsored 

'slwu-clc..r:utcr' appro:tch 10 the mfonnal that ha!l been practtccd :t. ll 0\-cr the world, towuds a 'bottom-up'. 

people-centred one. ~ot \\..athstmdmg the fact th:tt the cost of cescttLng entire communiucs is higher than the in 

situ upgrading of them, the concomiDnt loss of communality that iuev1t.1.bly accompanies relocation has proHn 

far more costlr in human <;Ocul terms. w1th adverse affect:; for c1vrl society. The t.:rb:w Pilot Protect has uow 

become Jn integrnted component of the Clty\V1c.le. tmb:ttive and is demon~trutin~ of the succ-es:! of bonging 
mformal settk:ment-1 tOtO the larger order of (~raCJS. (J.o~,~;. 2009} 

Compri~mg a nwnber of indn,dw.l bu1lt prOJects. the common element hb 111 the conctpuon of a ,·ertical :tcce~ 

.;ystem. fonnmF a b:tSt'i for all de:~l!(" rnterv~tums th1s approach under-1tln<b rhe fan las from the pomt of the 

ordinary citl7.en negobatmg a cebllnly steep and unmade public tecram; managing the flows of people, of 

~enices and nuxum .. ulg den..,'lt)' (verttol "tacking) for collutive buildings. (l.ow ::!009) Tluil has been rea lised 
print:1nly through the careful rencw.tl and upgrndc of a munbu of c.xistmg ulterior pcdcstri:m systems tlmt 

organise the S(:ttlcmcnr. Counccttng the upper wtth the lower rC'l.chcs of this bacno, thcic redesign addrc.!lscs the 

number of topogr3ph1C conc.lirions that h:t\'e negati,•ely impacted on human comfort. The problems of dtfficu.lt 
access to indl\;dual dwellings, combined with the. severe problem of ramwatcc run-off, and those of li~ht :tnd the. 

absence: of collective soci<~l space. have been cre:tri\-·ely addres:K:_d though the joming of infosrructurc: with 

cultum. According to Low, the street tradttton:illy provtdcs a primary annatutc for social mternction. Therefore 

in a di~cdered scrtlcmcnt of high density the pressure on the public outdoor 1~ intense. \'{'hen it is unmade it is 
subjected to C..\.tceme demands to perform on multipk- leveJs and in the absence of form~~: I coustructtou it cap1dly 
becomes eroded and constr~uns aJI Jll.O\-ement and social interaction. Coll~ctivc: life becomes con6ned to the 

pm-ate. 

w·orl.-lng on th~ ground and Wlthtn the commu1uty :tfforded the means for a cardulurb:tn renewal resulang Ill 

tlus urban-a rcluttcture and has realised a ~ynth~sis o f engineering w1th :uclutecrurnJ work. Consequendy, not 

only ha-1 it become taS)Cr tor ~le to g;un pede~tnan acce~s wnhu1 thetr b:trno. but more tmpres~ively. th~ 

renewal insertions han: afforded new upponunity for dunce encountec'i bt:tweeu n~ghbour<~, for ovt:rl1pping 

movement route:): and genernlly encour:tgtng Sl1cial imer:tcrion. (J...ow: ::!009) 

The coitstr:trnt of budget enforttd the Ul1h.11tion of :1 lumted formal palette.. Hnwever. irs 111 "IN apphc:ttion 

lend~ crc:ct~nce to the. demand:~ for a stnpped down but e:~.sc.noal archttecture whose rorm is deri,·~d directly from 

creatrvely imerprertng user need. The ca~ung of "1mple concrete phtrfonns, ::-tep", retammg walh~ and a water 

channel hnt evolved ~~~ 1nte~ted membrane capable of Set\ing commumty on multlple and int~ted wayl'. 

The !'Ide drnm:-tge channeli tuncttunally SC:p-lrnte wa"t~ from people whibt "lmuh<ln~ously "t<1b!li"ing th~ -;tatr 

clements and prC\'tntlng cro~ton 

Figure 54: public stairway 

(Lov. 2009) 
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4. Architectural Approach 
Architectuul Case Studiea 

Urban Pilot Pro;ect: 

Architects: 
Oients: 

rrhe verticala.ccess system•, Sa.n Migud de b. V~ga, C:t.t1ceas, Venezu~b., 1998-2001 

Architects a.nd Pb.nnen: ~la.W.s & Ma.teo Pinro (D'Lacoste) uchitecture studio 

CONAVI (National Housing 4uthority) in C:\.ME BA partn~rship with the \~·odd 

Bank aud the PDVSA (National Oil Company) 

Informal settlement residents, living below the ·'baseline' a.re pre.domin:tndy excluded from development and 

.seldom capabl~ of adapting and ~xt~nding their socio-economic situation and are caught in a system that displays 

insufficient empathy for those who do not possess the means to engage formally. (Low: 2008) 

These settlements comprise of high density1 low-rise 1ud disorderly spra.wled development. Chancteristially 

comprised of only private residential fabric. 1ny economic or industri:d 1ctivity is prcdomina.ndy home-based 

Limited in every as~ the result:mt communities have no bnd tide, litt1c: supportive infrastructure, access to 

education, hea.lth, employment, an<t urban services. 

An example of innovation is e.vident in the upgrade of infonnalscttlements in Caracas, Venezueb, where de!ign 

ingenuity of uchitects has enabled an alliance betw~n local government, intem1tional aid and th~ private sector 

in successfully realising 1 vUble and sustain1blc approach to addressing this type of problem. (Low: 2008) 

Low states that the work of Mateo and M1W.s Pinto D'La.coste represents 1 nee strain of architecture 1nd that 

their Caracas Atelier ha.s rightfully privilege.d the prc·existent a.s the primacy basis for intervening in poor 

communities. 

There is cleat evidenc~ of 1 precise reading of site in their wodc site as both a m1terial 1nd phenomological 

construct The int~n·~ntions a.re mC:lSUrtd and modest but art nevec at the expense o f th~ architectual project 

as 1 fonnal inv~stigation . The works :ltt highly charged with an urb:tn-:lCC.hitectural potency, transcending the. 

conventiona.Uy acctpted divide beN·een centres and their periphery. 

According to lA\.\• they luve managed to pbce developmental work on par with, and possibly above that of th~ 

conv~ntion1lly accepted projects th1t occur within developed contexts. 

Their appcoa.ch is highly speculative and explores different scales, hovering between th~ urban and the 

acchitectura.l and is firmly grounded through its considered response to inherited pee-existent human conditions 

on the ground. Low stares that the effect of this is highly gentta.tive and transformative. producing an 

architecture of sustainable promise. (Low: 2008) 

Th~ areas of int~rvention lies within the fa.velas. which is frequently on steeply sloping bnd. The residual space. 
produced by lefto,·~r space benveen dwellings that are required to perform a.s both social and technic:tl 

infrastructure, hu been identified :u a site of critical int~rvcntion. providing the greatest pote.nt:Y.tl for 

transfonnarion within limited means. 

Unlike formal projects where local capacity in the form of skills and community structures pre-exist, urlnn 

performance. in contexts such u these, is heavily reliant on additional inputs. Low states that design stra.tegies 
that reinforce community a.nd the usocia.te.d development of 1oa.l capa.city necessary foe susu.ining the C\·eryday 

life of such interventions are necessary. ln environments qua.6fied by predominantly private structures, public 

infn.structure and a.menity can add a new dimension to neighbourhoods and interrupt the accepted 

malfunctioning of communities. This frequently esta.blish~s new instability through a significant int~cference in 1 

fngile body and a.rchitccts/ design~rs are oft~n required to work w~U beyond the conventional bounds of their 

training. 

This appro1ch is exemplified in the lmp~entation of a number of projecu in the 1reas surrounding Caracas. 

Four such inten·entions d~monstra.te a. ra.nge of unconventional architectural a.nd urba.n responses to the problem 

of lmmigration that is predominant in Latin America. These interventions are examples of an approach to design 

that may be described as acchitectucaJiy urban. addrtss ing th~ predominant absence of public infrastructure thac 

is necessary for and supportiv~ of community 1nd ci'"il society. 
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Case Study 2: 'Cl~ Comun.1l', the L1 Vega Commumty Centre. 

Sinular crc:lti\ ity Ius been applied m the dcsib.,t :tnd implcmcntarion through a carefully mc:tsurcd Uucrvcntion 

rhis project merges into the landscftpC. [lousing a maJOr sports court on its upper level the building is suppor:ted 

by two b'ciS of practice areas and g:tthcring/ meeting rooms below. 

Together with the anCillary setV,ce and ablutions, this ambitious accommodation of new community functll'llS 
bas been rcmadubly mtcgratcd into the surtounding ilnd:•capc. Despite its sc:tlc, the designers have applied a 

series of landsetpc technilJUCS ro tame what could have bcCn a mljor intrusion in a frlgile scttkmcnt. The 
prctlomina.nt usc of pre f.1.bric1tcd lightweight components gives. a feeling of both social ancl physical 

rransp..trcncy; between functional parts, as well as between the inside nnd omsidc of the building in its burio 

bndscapc. The steel fr:tmcd structure foresees the u~c of local semi slciUcd bbour from \VIth.in the barrios. 

En:1bling borh !oct! economic .tdvantage and the fostering of communal sp1rit 1t contributed to a sense of pride 

that :t:;:sists 111 fostering :sustl.inlbility through enhancing local ownership :and belonging. These StF.~tegic de$-ign 

deci~ions contribute sign1ficantly in affording qu:alities of reintegration that begm to signify an identity for barrio 

upgrade withm these contexts, anti thereby contribute in establishing a ~ew ba~is for thinking through the 

multiple cole of design m mfonnal !ltttlement upgrade. (Low ::!009) 

Figure SS: vertical gym 

(Lo= 2009) 

Figure 56: vertical gym 
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Case Study 3: 'La Ladera Block housing Solution' 

I he flHrd m tcn:Tnl tnn ,uldrcN . .:~ the con~trucnnn of an extended Luul ~c:tpc d e,tg:ncd to accn11uund atc rhc 

"PCCific need s o t b:lfno commumtic-; br n .. ..:.po ndmg to rhc gnw;.-ing prc~-.mc 011 l oc:~. l ~cu kmt• n t prnc ricc. 

l'm n ~lati ng :1 f{~t ding o f tht: comp k x occup:1t1o n:t l pattern s tha t p re ex i:- t \V Ithm the barn11:-, rhc dc:::- igncrs ha.~ c 

produced :t re-con figured gconud pbnc. Uuildiug upou thnr concqnual uodct'i t.tndmg <J( the b .u:no a~ \ cni ca l 

.ICCl':'S sys tem, the new inh:tbtt:tnt s arc prc~cn rcd wit h a thickened o r cxtc!u.lcd gro und phnc. T hts h:l s bee n 

l'"tablishcd th rough rhc d l·~ ign of an tntH)\·:tt it""c 3-D "t(ll c turc that i ~ c,tp.tblc o f :tccommod:tting aod ordcrmg 

th e-.<: cnmpkx occupati,)n;t l p:t tt<•rn ". !t(''i tmg in a ~imp lc ~tction :t l str~w·~-. :1 S{'[ics n [ pbtio rm:', -.uppo n ed o n :1 

steel femu.:, bcgm w dc:-:c nbc a. ~>'" rem ot ~ p:tccs \\ho"c porcun.tl b yi m thctr capacity fo r mulriplc Ulfill. 

~\ 1 edt :ttmg !ipccifinty with iudetccminacy, the o urcome w:ts intcmled tu ptnducc :t 11 \' ing- n rg:mi .:.m rh :u . a:; tb c 

dcstp tcrs have descobcd 1t . appcoxim:Hci a (C:tliry that hovers between bo th the b;tmo and the mnu nahry of the 

rov .. er tn the pad ... 

lhc ~rr:ncgic balance bct\\.'C(' Il frcu lum J. nd con;;rcunt m the dc:;1gncd ~ t ruc t u(c :occnh ro scr up opporrum£). fo r 

multiple opportuniti C'c;: to mee-t the muhtple :tnd emergtng need-. of famili es chu lhng 111 the h ltrrt fl. 'lherc tS 

iuffiot' nt ge neric "PJCC, \\ell C(H mcctcd to the ou tdoor. that afford <> oppo rtuni ty fo r new and future U:'Cs. \'Iu s 

projects J. n open fr:tme\\ork, c.tp:tblc nf intcrprcetti0 n :tnd therefo re of acco mm O<Lttmg and bl!11ding :t loca l 

cnnHnunt ty culture, \VIul -.r .tdht•rmg tn the pnnctp h: s of the fa,·cb s. T h1s · j ,J. f. :u!t:r.t B lock hnusmg Sohuion' 

project dc"i!-,mcd by thc Puno·;; co lbp"c:' the denlnpcd / dc,·doping wo rld clt vtdc, rein fo rctng the q Juc o f a 

people. prncricc centred, il.5 oppo;;cd to a p redominantly fo rmali:o t dcho;.T rY" appm;Kh, ro int {~ rpr('ting the project 

of entr:y len I hou..:.ing. (J .O\\ • 20u9' 

Consistently designed withm :t. colbbo r:HL >e mode. these pro jecc:s represent th e "uccc.;sful outcome of 

cnn strucri~·c conpcr:tttOtl bt htcccn cnmphmcnra. rr p:1rne:-. The (CStdt of c rc:tttn ty, r:tthc r than functional 

technocracy, lu ~ been in {[U:t linrivc dcci!'ion ml'l. king w hereby C<lmnumi ty and l'll t""iro nmcnt:tl bcncfn$ arc 

privileged above tho"r" of po litica l, bureaucratic. k·gis lari ve or individu:tlnt('(l. (Low: ':009) l'hc c h:-~ll t>ngc uf thc:;e 

projccr;; is in the :tpplicatio ti of tnugm:t rioo; an :trchHectur:tl im a,gi u:uion th :1 t propo.::c;; :111 ;tltc rcd fo rm of ageu c~ 

O pcr:uing f..rom the ground rbt ~ fo r; u o t prac ricc denunds grearc r lnHstig-:uio u .tnd ~ upport in :1trc nding ro the 

prnblcm o t hu ma n su-.r:tuu bt ltty l ll :t. glnba lt ~ tng world . (l.ow: ~009} 

~ 
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Case Smdy: Nelson Mandeb Museum, Qunu, Easrem Cape 

The Nelson .\ofanctcla ~luscum, sprt'ad :tcross three sires in Sourb Africa, takes~ hacral dispersed approach to 

creMing a museum that makes the strategic thinking of \.'\'estern iu~tituhons pale iu comparison. lt is a .rn.clical 

intcrpcctation of a polyc<'ntcic pcogr:unmc, that iu each of the three sites provides social infrastructure 
opportunities for rural communities. foe e.x:unple a water pump at ?>,.[\·ezo and sporting :tctivities at Qunu. This is 

not a conventional uke on how and where to house a collection of artefac~, but r:tther a re-em·is.ioning of a 
memorial as an acttve ongomg contributor to rhe community. In response to the urgent need to provide OO.s:1c 
infrastructure ro remote commumtie~, this d1~persc:d museum also includes communal facilities such a s.imple 

structures to crente shaded meetmg potnts, and water !'t:tndpipes and \Vlshing place!\ tu IJnng clean water to the 

community. 

Rur.1l a(cas arc the sites uot only fo( Umo\~tivc pbnning but fot a new level of cntrcp(encurship aud invention. 

We ha\·c al(e:tdy :iecn the pb.y·pump. au example of how a design-led, simple innO\'l.tion c:w play a huge part in 

addce~sing pressing issues. The cntwpcencurship of the play-pump C(Cares pr.tctictl yet playful phy~iol 

infrnstructurc tailored to the off-grid needs of rucal commurut.ics in a w:ty that also meets needs for community 

gathering spaces ~ud the dissemin~tion of vital health informt~tion . Bouudacic;s arc blurring :1rc:as where urban, 
suburban and n~tal di sintegrate m:e ever increasing. (ClUnberlidge, Musgrave; 2007) 

Figure 57: museum :ts water infrastructure 
(Cumbedidge, Musgrave; 2007) 
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Case Study: Platform Making, Imazamu-Y~dlll, Hout Bay 

Tht:- iil the first in :t senes of 'plittfonns· rhat will be erected tn the informal area of Ima7.amu-Yethu on the 

outskir~ of Hout Bay. Concepnu.li?.ed by Clule:m-born architect Luis Mira, rhe project w.ts developed and built 

by rhe community involn!d and a'sisted by a small number of students. 

Initiated by ;\·hrn a.nd developed as part of a first -year design studio at the L'niver~ity of Cape Town, this project 

is the first of many 'platform' prototypes. fhc tdea is that more will be built iH the s.uuc area :wd that these will 

serve lS research work for Mit:t. 

This 'platform' wa~ completed Ill September 2009 ·am.l was destgncd to impco'"C the cxtstiug site which only had 

one rap and ouc Slltfacc area for \Vilshing l:wnclcy. The design now offers and presents \':Utous different ways of 

using the washing area. a.s C:ln be seen in the following image:;. 

Figur~ 58: Imaz:unu-Yethu, new w.tshing platform 
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Case Study: Oicpsloot Euvironment:tl Mastcrpl:tn 

The wo rk displ:tyed in thi~ project is a pilut project for :t new model of b.nd:;cape architectura l and urb:1n design 

practice within informal setrlemeni'S or slums. The work is under~pinned by exlensi,·e theoretic:~.! research into 
current capacity development theories. The process can he described :~sa fusion of capaci.ry denlopment aud 
latldscape architccturnl practice. (fyrrell: 2009) 

The :-ite is Oiepsloot. a11 urhan <.:lum in South ~\frica. lt is located 24km to the north of Johannesburg's city 
centre. It bq;~m as a tcmpor:u:y tr:msit camp and bcc:J.tnc au area with bncllllocated for. perm:~ncnt dcvdopmcut 
by the poor.lt is currently home to roughly 160 000 people, over h:llf of whom are unemployed. 

This project investigates infonnal comp011ent:: of the community through participatory GPS mapping, 
est:\bli:::ohes a broad landscape V1~ion that reprt:st:nts con:::oensus between individtL1.1, organisationa.l and institutiona l 
level:;, and creates context ~pecific pbtform:- for :;mall physical projects that c~n act as clltalysts for achieving 
these visions. Due to the vast sc:tle of the challenges here, the design seeks to work at three project scales 
simultaneously in order to create potentials for interventions that are gre:m:r tlwn the sum of their pacts. 

The focus in the work disphyed here is on understtnding a complex system through itnrestigJtin'. mapping. The 
proposal works on the pn:misc tl~at once the informal components of the settlement are better lUiderstood, they 
can be mapped in the Stlme way as formal components. Landsc11pc interventions then serve to link formal and 
informal system\ together rather than to replace the informal with a top down design response. C~'yrrcll; 2009) 

Figure 63: Diepsloot 

(http://www.flickr.com/ photos/8824022@N04/ 542089390/) 

5. Landscape Approach 

Globally, approximately one third of the urban popul::ttion live in informal settlem.ents, amounting to more than 
one billion slum dwellers. ' 

The impact of slums on humanity and the environment have become so severe that they can no longer be 
ignored by city building professionals. In cases of war or a country's collapse, infomul population's can often 
outnumber those living in the formal sectors of the city. If the design disciplines are to claim relevance in 
addressing the challenges of building a more h:umane and environmentally balanced planet, there must be greater 
creative effort in the creation of working methods that engage not only with the <sustainability ' of the developed 
utban world but also with the urban slums of the developing world. 

Design di:::ociplines are not newcomers to the capacity development realm, but it is only in recent times that there 
has been a re~emergence of a physic~l emphasis in development interventions. The fai lures of past physical 
development interventions such as mass housing and top down strategic plans have opened the door for a Ue\V 

way of thinking about design, a process of desiguiug '";th rather than for the urban poor. 
I 

It is in this context that, according to Mark Tyrrell, landscape architecture and urban design must lead the charge. 
Tlte major development challenges lie in the uplifting of whole communities rather than just a few individuals 
and a new focus on community space and environmental infrastructure is key to this uplift. 

Key to this is the relationship between infrastructure development and the landscape/ environment. 
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Case Study: Alexan dria Caual: The .Biological Plug 

The Biolog.cal Ping proJect proposes along term strategy for the remed.J.ation of .\ lexmdra Canal. In domg so, it 
generates a number of significant by products that become the buildiug blocks for funher cuviron.mcnta.l and 
recre:Hional upgr:~des. It is a dt<;ign th:l.f rmnsl:\tes a complex e.Jt\~ronmeHtal process inco an educ:ltion:t.l and 
rccre:..tioual project wtth au icomc physic:al dcs1gn . 

The "biological plug'' i~ designed as an element which cleans the a~nal by a progressive and sh1fting damming uf 
the polluted w:..tccway. The "biological plug'' is a landmass of approximatel)t one hectare located between rwo 
transverse weirs in the Cfulal. The fall brtwc:cn the weirs is sediment from the canal floor <·.-.:cavat<:d directly 
upstre:1m uf the plug. The hllld level of the plug will he set so major storm events can wash over into the canal 
down stream. \\'ithin the "Biological Plug" the contaminated sediment is rrcated b)' the usc o[ ph)• torcmcdit·t~iou. 
1\ proces:i which sees pbnt material used to exrr:tct toxins and heavy met1ls. 

The stormw:aer trapped bch.iud rhe Plug i:i treated and scrubbed using sedge beds and effective micro orgA.n.ism 
(E~I) technology. Thi~ t~cllll(llogy onginating from Japan uses a culture of 80 specie:i of b:tcteria. to carry out 
both accobic and anaerobic brc:tkdown "of contam..ilL'lnts. 'Ibe technology is bt..-ing used in ag~culture and 
wastewater trcatmcnl in J11.pi1n and lately in ~\ustrnlia . 

Once treated the sediments ::tee removed [rom the plufi!; and used in the constructiou of new puk.$ m the adJacent 
brick pits. The plug then mon~:s downstream to treat fresh sediment. It is envisaged that the plug would move 
C\'Ccy 5 yc:us. ~\t och location the following benefits :arc aclucvcd. 

-a Luge glrden is cre'itted prm."iclmg the me:ms to cros:s the canal 
-a reserve of clean fresh watc;r is cr~ted a crossing of the cao:d is made possible 
-remediation is made: vistble and can be iucorporated into education progliuns 
~sediment from the canalts cleaned and then used Ill the c~Jnstnlctton,)f rite parks 
-imporbl.llt research into phytoremedi:ttion can be carried out in a controlled environment. 

\'(!ater cont:Uned tn:l}' also be di,·crrcd to :t wetland est:tb!ishcd in Sydney Park. 

Further deta.iled investigations will be needed to detem1ine contamination in sedimems, appropriate planr 
material, effectiveness of E.M on the stonnw~ter and sediment conta.mina.uts ~nd whether thcce arc other 
emerging techuolog1es that may be useful in this situation for decontamination. 

ft will rake 30 to SO ye:us for the '·Plug" to mm·e rhe ent1re length o[ the canal. During this time, upstream water 
management mea:::;~res will be implemem~d to ensure rhat dean water is delivered to the c:tnal. .. \t rhe 
completiOn of remediation, a large ~tore of fresh water, suitable for vuicty of uses, is held within the canal. 

Figure 64: 'The Biological Plug' 

Competition entry 

(http:/ /~-w.architet:tureausualia.com.au/unlandscap('d / resourc('s/ 

('nfries/2009 /006.pdt) 
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Case Study: Communi£y/ Priv-Ate Parme:rship 

]onath11n Timm, conunuuicnious ma.nagcr \It l\h·u la Trust, c..xpl:tins that they took 11 very sunplc llpproach at 

,\hkause near Germi:ston, Thrir intervention was :simple; impro,·ing n. st:wdpipe by building a SOlk-away, They 

were te:-ting a peuple-centred n.pproach that could be replicated at low-co.::t. The tap wa~ built on t()p of an old 

dump, and they were dealing with leachate, not grey water. They dug below the tubbish, lined the :;ides of the pit 

with brick:s that were salnged from the dump to build a ret':tining wall, lined the pit with ~tone and sand, filled 

the p1t with rock;s. poured a little cuncrete p11d around the srn.ndptpe. ::er up a 'ioak-:tw.ty leading into the pit and 
surfaced it with grass, The :uea around the standpipe was clea1ted and bndsctpcd. It w.u the loCI.! resident-; who 

came up with the most scmiblc design in rhc cud, one that spoke to the umque chnactcristics of that 5t:mdpipc. 

(Gullion: 2009: 28) \'1lile many big infrutructure projects require long pbnning periods. ~lvuh trust h::\.:5 :;hown 
that sometimes even rhc smallest effort c:ut ha,·e a. significant impact . 

.\[vula Tru~t enho;ted the as,.istance of generJ I Moyo of the :\-fabuse Communiry Leader:; Forum, and together 

the two came up with a pb.u to budd .l small so.tk:tway :tt one of the standpipes in the inform:'! I scttlcmeut. 

Wluter st:1tes tllitt the institutional systc.m continues to b.i.l peopk !it·ing in these circumstances and therefore his 

rcsC"Jrch group recogmsed interim solutions were urgentl}r required to minimise the osk. {Gullion: 2009: 29) 

Consequ~nrly. changing the way planner~ and eng1neers rhink :~bout how grey water impact~ on the Ji,-es of 

people and the -technologies re'iidents are required to use in informal settlements, is perh;tp~ the first step to 

developing -appropriate solutions. Winter stre~ses th~t to 11chieve this, it is important there is ~ dear 
undcrstandin~ of the social dynamics wtthin a settlement and the behaviour of c.ud users . Therefore. solutmns 

bq,rin with :l socialundcrst1nding before designing the technologies. (Gullion: 2009: 29) 

Figure 65: community action 
(Gullion; 2009) 

~ 

6. Integrated/ interdisciplinary approach 

Ultimately o ne: o f the aims of this thesis is also to try and challenge the: ste:reotypical enginee ring-based approach 
of the City towards mitigation and stormwater treatment. The need for inter-disciplinary work and investigation 

is also recommended and has been highlighted in many of the previous chapters. 

The case studies referred to below showcase examples of interdisciplinary methods for renewal that emphasize 

citizen involvement. Critical to all of them is that they evolve strategies for change from the ground up. 

This can also be seen in the approach of the projects in Caracas, as described earlier in this paper. 
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Case Study: Lourens Ri\er f-lood •\lleviatton Project 

Ex:.mplcs of the benefits of a multi~dlsciplinc approach could be seen in the Lourcns &vcr Flood ~\llcviation 

Project. where ecologists ex:unined each cross-section :tlong the le11gth of the river in the field. They outJi,led 

e.cologlcal :md geo~ morphological concern~ :..nd made ~ugge.stion for .softeni ng the impacts at each river reach. 

The eventual design:3 incorpor:tted many of the ::.llgge~tions proposed by the ecologi::;ts to soften the blow, 

including: 

~rnulti~stagc cha.tlllcls, set accoi:ding to ecological flow zones, where appropriate, 

-a policy of nou-disturbancc of rhc over bed and low~ flow channel form (including iu~stream morphology such 
as ritlc-'pool sequences)· 

-uneven river m:ug.tns 

-tstablishing slopes of at k-ast I :2, where possible 

~re-vegetation With tndigenous rtpari:m plant ~pecie~ 

majOr e~rth works focu:sed on outside bends, thereby maint:t.ini11g sinuosity 

·establishment of;\ nun;try to propag:tte indigeuuus pbnts for the rehabilitJtion process 

The project illustrated thAt 1t i~ possible to incoqJorate ccologic~ l principles And social cousidcr.ttions into major 

ur!Y.Ln rinr '\\IOrk~, e\-en where e11gineermg conside ratio ns must take preference, to the benefit of :til the reside11ts. 

There is e:ven :m economic upside. \ ... irh the cost-benefits an:1lysis showing us that money spent on softening lu•s 

a far lughcr return than money spent on hard ctlginccring. ~rQwn, :0..1agtJba: ::!.009; 336) 

The figures on the left show ways m which typical cuginccriug drainage systems can become more spatial and on 

the next page one cau sec this approach ral..c.u even furthrr where rbe idea of the floodplain is also iucorpora[cd 

into the design of the space. 

Figure 67: multi-discipline approach 
(B[own, Magoba; 2009; 336) 

~ 
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Case Sn•dy: Ala Plastica, Arg~ntina, 1995-ongoing 

1 he work of u tists collcctt\'C _\Lt Plastica tn Agcntina may be 'isiblc ohly ou a micro-scale but it iocorpor-A ICS ao 
tmpresstvc bioregioual vio:ion focusing on maJOr stntcg;c work '" ith local communities as '' ell as direct actions 
and built interTentrons. Tlus study demonstrates how a. group o f indt:pendent practitioner:; can IJe effec ttve 
communicators bet\veen communities and aud10 riti e~ at high l~el . . T hrough thetr ad\•ocacy. networking and h,·e 

pr<lJC!Cts, the group has linked toge ther org.tni7ation fw m t.;~ESCO to ~mall communi ty groups to reahze 
creati,·e -:ocial and em,ronmenttl projects tn the delt:t o f the Rso de Ia Pl:\ ta (Cumberlidge. Musgnw e; 2007: 94) 

The Rio de Ia Plata cstu:try forms the final :; rage of a WJ.ter sys tem o f the P:uan/ Plata bas111 . \Ia Pla.;tic.1 tS a 

cross disctplinary co llecttve that lmk:t ecological, soc1al and cultu ral programmes. The hto rtgion;1J in triative grew 
out o f a field proJect on dq~nded naturnl rcedl>cds, ai.nang to rcvin tills naruolly occurring ecosystem whtch 
filtered ~t:wa.gc and other uupuriti c:~ from the wa ter. (C: umbcdidge. ~Iusgr:l\ c; 2007~ 96) 

The curr~nt maJor project under the Btoreg1ona l fmttatl\·e · ~ ProJect .\\ , which addre.:ses the effects of noodmg 
on the nJinerable communities of the reS~on T he group has built emergency lodges fo r nuod·prone 
communities, which act ~s commw1ity cenrres and ecological te!lea rch srn tsons. T hey have :tl~o constructed 
embankments Jnd other protection for .:chool butldiu~s. 

Figure 68: Ala Plastic• 

(Cumbedidge, 1\{usgn.vt=; 2007) 

Figure 69: Project .\A 

(Cumbedidge, Musgrave; 2007) 

Multi--disciplinary approach 
I ha.ve approached the African Centre for Cities' CityLab. after deciding to engage with one of thcir thWla.tic 
project:~: Floods and the City, which rel:ues directly to the central issue of thi:! thesis. E ngaging '"'-ith their 'brief 

1 will allow me to make use of the incredibk source of inter-disciplinary knowledge o n our campus in trying to 
tackle the issue of flooding. 

What is the City Lab? 
The City Lab is a set of projects nm by the African Centre for Cities that a.im to enrich our understanding of the 
ch:lllenges of integr:ttcd hwnan settlement, using pt:tctica.l issues genera.ted by the experiences of greater Cape 
Town. The main tdca. of the Citylab is to draw from the considenblc urban expertise of full-time UCT 
aa.demics a.nd senior graduate students based in departments. They hope to draw UCT students into greater 
contact with other researchers and practitioners. and hope to revive the debate on how to realise a. more 
integrated human settlement. 

What is the City Lab planning? 
The most important area. of '''ork of the Cityl..:a.b is the ongoing rcsca.rch of urban specialists at UCT. They hope 
to present a. series of thematic and case based rese:a.rch projects focused on Cape Town that wilt enrich and 
ex tend existing research a.lrca.dy taking place. 

The CityLa.b wishes for one to bring one's own work to the attention of practitioners and other scholars at UCT 
working on applied issues or the same geographical space through a process that will include monthly seminars 
on a dedicated topic / field excursions and C\·entually a. joint book publiation. The idea is that one would 
continue to publish in one•s own disciplinary jouma.Js, but tha.t one could publish the work in other fonnS of 
popub.r distribution. The CityLa.b \\--ill ensure that the knowledge generated is brought to the attention o( the 
rdeva.nt policy makers. In some cscs they "';u work directly with pt:tctitio ners and there may ~ new 
opportunities to follow implementation scltcme:~ . 

The CityLa.h has planned four coUective thematic projects in order to achieve its applied reStlrch objectives. 
Ea.ch project group would meet monthly, a.nd will nut for about a. ye2.r, culminating in a. public dissemination 
progr.urune and 11\ academic book or special issue jountal. · 

I. CityLab Thematic project 1: FLOODS and the CITY. 
Both the City and the PG\VC have expressed constdera.blc interest in exploring this problem afresh and they are 
keen to draw from any :~ound scientific inputs one can muster as they address one of the most pressing issues in 
informal settlement m1.fla.gemcnt in Cape Town 1Jld they wiU have staff directly involved in this theme. 

They want to draw in specialist \VOrk on issues that infonn how floods are understood in Cape Town, and are 
trying to find the relevant people at UCT who a.re working on topics that relate to and would inform better urban 
flood management such as river catchments, geologiol strucrurc, inft'l.Structure resilience, architecrure for flood 
prone housing, the watertablc, wetb.nds, la.nd use cover change, b.nd use management, insurance, finance, 
appropriate construction, flood related disease, the lived experience of flooding, floods and biodiversity, climate 
change, disaster risk strategies. pollution and flooding etc. 

The idea. is for specia lists to present substantive research findings. The learning will occur through exposure to 
each other and to the everyday challenges of residents. 

2. CityLah Thematic project 2: HEALTHY CITY 
A suggestion was ma.de tha.t the CityLab explores greater Cape Town from a. hca.lthy cities perspective. This is 
broadly the idea. that the burden of disease can be dramatically reduced by non·biomcdical interventions such a..s 
Unproved air quality, the relationship between diseases like TB a.nd the built environment, crime reduction, urban 
health and climate change. ~tter land use planning that enables walking. investment in water quality 
enhancement, Unproved traffic safety, safer environments for children etc. Students from the medie21l school are 
keen to work with engineers. planners, architects, sociologists, anthropologists etc. 

3. City Lab Area_haoed project 1: CENTRAL CITY 
The City, Province and Ca.pc Town partnership are a.tl _\ CC partners. while the .\ CC a.Jso has a. major 
commitment to the issue of culrural regeneration. The central city a.rea is thus an obvious starting point for the 
area based work a..nd they are looking for people a.t UCf who are working in areas such as b.nd restitution. 
landscape and meaning, land a.nd culture. CIDs. infill dC\·elopmeut. gentrification. tourism. alternative desigu. 
b.nd regulation refoon. land value issues. 

4. City Lab Area based project 2: PHILIPPI 
Academics across the university are eng.tged in primary resca.rch in the highly contested em--ironment of Philippi 
where many of the substantive cha.Jlenges of integrated hum1Jl settlement emerge. Using a. case based 
methodology a.nd 11\ interdisciplinary dialogue the hope is to foster a.n understanding of complex problems. 
\Vork currently being done in the area. is focussing on poUution, food security, housing delivery a.nd climate 
change adaptation in Philippi. 
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Figure 70: site & areas of intervention 

y 
""--

"' '-. 
~ 

'-

\ 

DESIGN 

\ 

~ 

INITIAL STRATEGY 
The initial strategy was derived from the mapping exercise during which the worst-hit flooded areas were 
identified. 

The idea was then to develop 5 different levels/ scales of infrastructure. These would then be located close or 
next to these initial highlighted areas. 

These 5 interventions were thus site-based but were to serve as precedent/ protocypes for similar conditions/ 
interventions on the site. These intervention~ were thus strategio.lly placed to assist and tackle the issue of 
flooding by using \'2.rious principles and strateg;es. 

'\\ 

71 



~ 

1 
sm~ll l!la ughtcr hous..::, 
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Figure 71: first conceptual sketches/ ideas 
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INITIAL INTERVENTIONS 
The sketches on the left are the first concept sketches of the 5 proposed areas o f intervention and e...·umples of 
the differem levels o f infrastructure pro\'lded on site. 
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Figure 72: process: intervention 1: 

model 

Figure 73: process: intervention 1 

model 

Figure 74: process: intervention 1: 

conceptual sectional elevation 

INTERVENTION 1 

-level of provision: 4 

-programme: 

-small slaughterhouse 

-local council office-

-toilets 

-laundry 

- a retention dam/ playing field as well as a 'reservoir'/ water storage space unde'r the new square 
as a forecourt to the busy station 

This intervention was to address the issue of flooding right next to the station 

Strategies: 

edge condition 
retention dam 
water retention pond under square 
retention pond/ play field 
constructed wetland 
build on/ next to flood prone area 
to prevent people from building there 

•1\ ' ~-----~·-. J 
•-.-. 
I 

~- J. .l-
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Figure 75: process: inten·ention 2: 

conceptu:tl plan 

Figure 76: proce~s : intervention 2: 

conceptual l:lention 

Figure n : prottSs: intetYention 2: 

modd 

Figure 78: process: intervention 2: 

conceptual sectional dev:uion 

INTERVENTION 2 

-level of provision: 2 

-programme: 

-water points 

-toileta 

This intervention was 10 be located on the edge of the settlement on an existing movement route which 
also doubled as a water channel 

Strategiea: 

-centnl/ link 
-storage for water when flooding occurs 
-raised area 
-smk>.W>y 

-
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Figure 80: process: intervention 3: 

model 

INTERVENTION 3 

-level of provision: 1 

-programme: 

-water points 

-washing platfonn 

Strategies: 

-central/ sponge 

·Storage for water 

·channels for dDinage 

·soakaway 

· filters 

·constructed wetland 
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Figure 81: process: intervention 4: 

.. 
·• 

\ 

plan 

Figure 82: process: intervention 4: 

idea 

Figure 83: process: intervention 4: 

INTERVENTION 4 

Level of provision: 3 

~programme 

~bathhouse· 

·shop 

~trategies 

-link/ 'pier' 

-access/ drainage-filters 
-retention dam 
-constructed wetland 

----- .:::.:_ 
Figure M: process: inten ·ention 4: 

conceptual sectional 

co~ceptual elevation 

-
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INTERVENTION 5 

Level of provision: 3 

-programme 

-core 

-water point 

-toilet 

-Strategies: 

-access/ walkway 

-ie dual infn.structure 

-prepared land 

-on-site services 
-platforms for building 

-dictated by placement of cores 

r 
Figure 86: process: intervention 5: ~ 

model 

Figure 87: process: intervention 5: 

model 
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Figure 89: new strategy 

NEW STRATEGY: 'the element' 
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l11e new strategy is multi-faceted in nature. It makes use o f the slope o f the site and in essence tries to deal with 
the water at all levels: flooding, sewerage, surface water etc. 

The element would span the entire 2, S km of the site and would form an edge to the wetland. At cert:J.in points 
this 'edge/ element' pcovides different points of use. This element would provide various services (including 
water related infrastructure) at different points and would allow for different usages. 

Essentially it makes use o f the slope of the site ,channels awa.y sewerage, provides adequate drainage, provides 
water, water storage in case of flooding. platforms to build on/ aS3inst and provides. 

'Dejining an edge of opportltniry' 

Figure 88: from top to bottom: 

incremental upgrading proct:ss 
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MAIN IDEAS/DESIGN PRINCIPLES 
The diagruns on the left show the main/ essential ideas of this projecL 

Figure 90: all drawings: 

main ideas/ principles 
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EDGE CONDITION 
These diagr.ams explore the edge condition and determined the ' edge/ dement' and the dwellings affected by 
flooding 

Figure 91: edge of permanent water bodies 

Figure 92: edge between man-made & natwe 

Figure 93: the edge/ 'element" 

J 

Figure 94: edge of the settlement 
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ELEMENT STRATEGY 

settlement edge 

Figur~ 95: settlement edge 
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Figure 96: drainage strategy 
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Figure 98: clement put! 
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Figure 101: dwellings affected 
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BASIC CONCEPT DIAGRAM: 'the edge/ element' 
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Figure 102: 'critical' diagrams: 
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Possible scenarios foe edge condition 
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'111 rral terms, floods an good. Cydoues ~~~~good 

Thry pi,!Y a good role ecologicalfy 

ll7hat make,- them diJaJters are vulnerable people. " 

-t.-ls Pauh lucub., hc:\d uf d1c >J:uiorul D1~astc[ :O.I.ln;tgunent l nsntute, Moz:unluque. (B[own, Magob.1; 2()()C)~ 31) 

Figure 103: houses on stilts on water 
(SD!. 2009. p5) 

Figure 104: shack on stilts 

(Kronenburlr. 2001'1 

3. SMALL 

Changing attitudes 
As a result of increased urbanization, a b.ck of decent service delivery apd basic public infrastructure, there is a 
high incidence of risk/ hazards within informal settlements. Various individuals within informal settlements in 
the City of Cape Town. and also within the TR-f\ongani Section have demonstrated small (self-help' mitigation 
stntegies'. These are being explored u strategies and ideas, which combined with v:~.rious other initiatives and 
stntegies, could begin to help build disaster resilient communities. Knowledge can be gained by looking at the 
everyday challenges o f residents~ and implementa'tions within the uu. 

Rek>ation, in order to avoid hazudous areas, is seen as a measure to and suggested as a solution to disaster risk, 
but there arc serious problems associated with this. Rdoation to less h:uardous :Ue2j is highly effecti,·e in 
reducing physical risks, bu't overlooks the centr.ility of livelihood security to ndnerablc people and the intensity 
o f the socio-economic pressures that drive them to occupy hazardous land (fwigg; 2~). In the case of TR­
Bongani Section, the City o f Cape Town's Disaster Management Official said that they had several meetings with 
the councillor and other concemed parties in the :uea regarding relocation but fowtd that people didn't want to 
be removed. The official also indicated du.t because of the continued increase of people to the city, alternative 
space for relocation was a.lso vccy limited. 

According to Twigg. relocation schemes oftcn / mostly tend to involve sitcs on drc edges of cities where land 
may be readily uailable, but jobs and many othcr facilities not. For this reason relocation is often resisted by 
vulnerable groups and is ohen vecy costly. 

Due to functioning of bud and property markets, and an inability o f land-use planning to cope with rapid 
population growth, migrants to areas frequently locate and settle in hazard-prone :ueas. 

TR-Bonga.ni Section is an example. Haza.cd-prone locations arc often preferred by the poor as a way of reducing 
everyday risks by gaining greater accessibility to urban services and employment, even though narural hazacd risk 

may be increa.sed (UNISOR; 2002). 

People in hazard prone areas ha.ve acquired consldenblc knowledge and technical expertise for managing risk. 
Knowledge of how vulnenble people respond to a threa..t is essential in informing/ influencing outside 
interventions. People have, out of necessity, d~;sed their own methods for protecting themselves and their 
livelihoods. These methods are based on their own skiUs and resources, as well as experiences. Their knowk:dge 
systems, skills and tcchno'ogies are usually referred to as indigenous knowledge. (Dwwley, Jember, Kassi & Smith: 
2007; 36) 

Due to the knowledge and skill differences, some people cope better than others in mitigation me2surcs. Some 
hou!>eholds have constructed their floors from cement to raise the floor level in order to protect their belongings 
from seepage. Informal drainage routcs have also been observed in some households. But these drainage routes 
cause water to stand in other areas of households since there is no other area to dnin the waste water to . . 
(D[o,..·ley, Jember, Kassi & Sm1th: 2007; 36) 

Reliable supplies of clea.n water and adcquate sanitation and sewerage systems arc essential to reduce water­
related infections. Low-cost technologies for putting up stand-pipes and buik!ing toilets and drains have long 
been available, and, with full community participation, extensive water and sanitation systems can be installed. 
(Tw;gg; 2004) 

The importance o f making fa.cilities disa.stcr resistant is sometimes overlooked, but tills too is relatively simple in 
technical terms. For enmple, water pipes and pumps can be raised above anticipated water levels, toilets cut be 

positioned where thcy arc less likely to be flooded. dr.lins attd sewers aut be designed to cope with large volumes 
of water, and regularly-spaced manholcs can give easy access to drains and sewcrs it they need to be unblocked. 
(Twigg; 2004) 

Perhaps it is also time to accq>t that parts of the Cape Fbts are ahnys going to flood in winter, and to plan 
accordingly. This siruation is not unique and one can look to o thcr parts o f the world for cluc::s, where this is also 
the ose. For instance, in some places with a lot of \\o'"llter and s~nal flooding. people live in housc::s on stilts. 
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Figure 105: mitig.ation: shack on stilts 
(Bouchard,. Goncalo, Su1ienka & Wilt:on. 2007) 

Figure 106: mitigation: shack on crate~ 

(Bouchard,. Goncalo, Su1ienka & Wilson. 2007) 

Figure 107: mitigation: shack on foundations 
(Bouchard,. GonC11lo, Su1ienka & Wilson. 2007) 

Figure 108: mitigation: day-care raised from 

the ground 

Figu!e 109: mitigation: layers o f 

sheeting ori floor 

(Witt~n ; 2007) Living aceas are kept high and dry and building on stilts does not displace flood water nor does it 

harden the a tchtnent in the same way as conventional buildings. (Brown, Magoba; 2009; 330) 

• As demonstrated in examples from v::trious comers of the world. including the TR-Bongani Section in 

Khayelitsha. a small num~r of local residents haw: st2rte<l demon~trating 'self-help' mitigation strategies. Small 

explores these examples and the organizational stntegies and physical mitigation strategies employed in 
contributing to effective disaster mitigation stntegies. 

The United States Federal Emergency management Administration distinguishes five basic approaches to flood­

proofing. a means to protecting indi,~duat stntctures from the effects of flooding: 

-Relocation 

-Elevation-raising the building above the flood leve~ either on piles or on a mound 

-Flood w.>.lls 
-Dry flood-proofing-making the building watertight 

-Wet flood-proofing-allowing the basement and ground floor to flood while keeping the habitable portion 

of the building above flood level. (Miller. 1997: 53) 

The recent flooding caused by heavy rainfall, particularly in infonnal settlements, has been aggravated by littering 
and dumping. according to city officWs, and thi~ has prompted a scientist to suggest houses be built on stilts. 

Dr Kevin \Vinter, an environmental science researcher at the University of Cape Town, said: "Littering certainly 
obstmcts the flow of water pre\'enting it from being drained naturally." 

\Vmter said Wl.ter was supposed to be drained slowly but hardened sur&ces like roads l\nd buikJings upset the 
natural flow of water through land, into river systems and eventually to oce1ns. The fact that informal 
settlements \vere built on wetb.nd areas made it "extremely difficult" to construct houses there, said Winter. 
H e suggested that authorities imprOve river maintenance and avoid building in wetland a.rea~ but acknowledged 
that alter:nati,·e land was scarce. 

"Mtl)·be ptoplt nttd to raise thrir homu and build on pillor:r ,,. J·tilts fjJu in Mal'!)•fia," -KC\~n \l:'inter. 

O ne o f the primary causes of the increased flood risk in the infonnal settlements is the inadequate buikling 

practices used by the residents. Because their deficient structures were erected in unsuit2ble locations, the flood 
risk is further ele\·ated. There are relatively simple and inexpensive building techniques that an reduce the flood 

risk. If the City of Cape Town were to communiate a set of structural guidelines tO the cesidents in the areas 

prone to flooding. the residents would be more aware of their ability to minimise flood risk at the househokJ 

level. 

As a precautionary measure for flooding. many residents build up near the base of their homes using sand, which 
is sometime~ provided by the City (Bouchard,. Goncalo, Susienka & Wilson. 2007: 60) 

The use of pallets in Lotus River to prevent seepage can be 5ttn on the image on the left. Concrete flooring in 

Lotus River to reduce seepage was also observed. A nother common mitigation strategy employed is the use of 

stilts, as seen in 1\ larcus Garvey. (&uchard,. Goncalo, Sustenka & Wilson. 2007) 
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Case Study Table: 
Table : Prototype Comparison of 
Flood Risk Index structural 
Phola Park techniques to 
Philippi reduce see page 

Houses indexed: 122 Diffic ulty Estimated cost Pros Cons 
risk Total houses: 1375 Method 

Percent to tal: 8.87 
Palle ts -Easy -None to low -Cheap -Open floor 

Total Count Percentage Weig ht of ris k (seepage) 

) / Readily available -Rotting 
roofs -Pitched -58 0.475 

' 
0.0 . Can be handmade -Low stability 

-Flat -47 0.385 1.0 roof risk Simple to set up -Lo\v strength 
-bowl -17 0.138 0.0 Easily repaired 

floors -Abm·e -10 0.082 0.0 Sand/ concrete -Easy/me<lium -Low -Cheap -Does not prevent 
-Level -59 0.084 0.09 flood risk bags -Provides seepage 
-below -53 0.434 0.27 t foundation 

-Mobile -Stability decreases 
typography -highest 3•d -190 •, 0.138 0.0 -Easy repair With height 

-middle 3'" -800 0.582 0.14 lllghest risk -Minimal building 
-lowest 3"1/ valley -385 0.28 0.27 mat'eria1s 

bodies of water -Nor present X 0.0 desired level 0.0 Concrete -Medium -Low to medium -Long life -Pooling may occur 
-Bordering X 1.0 0.14 (50 kg@ R47,90) -Foundation Sturdy .-Nor easily repai~ed / 

-Witllln X 0.0 0.27 -Prevents seepage -Cold (no 
insulation) 

rubbish removal -Daily-weekly X 1.0 0.15 - May be difficult ro 
-weekly-monthly X 0.0 0.07 pour 
-monthly X 0.0 0.0 -Noc mobile 

Stilts -Difficult -Probably cosdy -Raise house to -Requires some 
desired level level of engineering 
-Area for storage -Lumber no t readily 

aYailable 
(Bouchard,. Goncalo, Sus~enka & \\'1lson. 2007: 62) -Low stability if 

constructed 
improperly 
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Figure 118: wuhing 

< 

CONCLUSION 

TI1is investigation has explored, in essence, the notion of ch:wging l:tndscapcs and the need for inter-disciplin:ary 

work in o rder ro dol with the changing envi ronment around us. 

The investigation followed the same approach u the design: :tccocding to the 3 different :~eales of intervention 

Large explored infrastructure, from the natural and the man·made, to mitig.ttion policies, as perceptions 210und 
the new weather changes ha\·e also shaped new policy and hn·e directed the emphasis from rdief to more 
effecti\'C disaster mitigation strategies. Theories dealing with the informal were also looked at, in order to 
contextualisc the project within the 'brgec' picture. This was mirrored in the se2rch for a suitable site. 

Developing within the informal areas wiU pose many challenges, but by looking at the work of Dewu and I Iamdi 

it became clear that one would ha,-e to work from the bottom up, \\o;th the community but 3.lso using maximum 
crotivity in providing basic infrastructure/ minimal int~rventions in creating positive, meaningful public spac~. 

Six different approaches to w.t.ter infra.structure provisio n were ~xplored in Medium. The first approach looked 

<~.t Natural processes, showing the effectiveness o f natural systems in doling with water. 1l1c second was a.n 
Engincering·oricnt<~.tcd <~.pproach a.nd highlighted how these could be challenged in " more spati-al in order to 
create more meaningful public space. The third looked at Integrated Urban \Vater ;\olatugement Appro<~.ches 
which highlight~d the neffi for small·scale, integrated approaches when dealing with water infrastructure within 
the informal. The fourth looked at .. Architectural approaches and how the architect can use his crtati\o;ty in the 
smallest way to achic,·e maximum results. The fifth approach e11:plores the work done by Landscape .\rchitects 
and rC\-eals the idea o f locating and working within the (larger system'. The sixth approach was an integrated / 
interdisciplinary approach to infrastructural design. once again stressing the need for interdisciplinary work. 

These different approaches influenced the formation of a uew, suitable <~.pproach towuds the site which is also 
inter·disciplinary in nature and which is pragmatic and makes use of in·situ upgrading in order to a\-oid the 
relocation of the affected people on site. This 'edge/ clement' would cater for a ~"Uicty of different uses while 
providing much-needed water infcastrucrurc and also pco,; ding platform~ for people to dwell on dry ground. 

People are entitled to close.acccss to \\"atet and toilets, but most importandy the right to dwell on level and dry 

ground 

Small explored the small 'sclf·hclp' physical mitigation strategies observed in informal areas around Cape Town 
and more spcci6cally TR-Section in Khayelitsha, hinting at possible areas for intervention in my thesis 
explon.tion. 

This paper has aided the investigation into an existing extreme climatic condition; the annua.l water tlble rise 
within low lying aros of Khayelitsha. <~.nd more specifically TR-Bongani Section which liet~: along its periphery. 
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APPENDIX 

Glossary 
abstraction: 

anthropogenic: 

aquifer: 

box culvert: 

buffer zone: 

canalisation: 

catchment: 

channel: 

taking water out of a river, wetland or water body 

caused by humans 

underground layers of penneable or fractmed rock. or unconsolidated materials 
(grave~ sand, silt, or day) that hold water or permit appreciable water movement 
through them. 

covered canal 

an area that reduces the impact of one uea on another. River and wetland buffer 
zones refer to the protection of the riparian zone of rivers and wetlands, at the 
interface between land and the aquatic ecosystem, which under natural circumstances 

would be colonised by indigenous riparian plants. These zones are important parts of 
these systems because they stabilize riverbanks, supply food and shelter for many 
aquatic and terrestrial animals, and provide shade that it important in regulating water 

and land temperarures. In cities, the compelling reasons for river buffer zones is that 

they provide flood storage capacity and attenuate floodwaters. Healthy vegetation 

along riverbanks also acts as a buffer, protecting the river from .sediments, fertilizers 

and pesticides moving downhill from the surrounding land. Narrow, poorly 
vegetated riparian zones leave the river vulnerable to pollution and other 

disturbances. (Brown, Magoba; 2009; 326) 

make into an artificial waterway 

area of land that collects rainwater into a river or wetland, also known as a watershed 

or basin 

a narrow deep waterway connecting two large bodies of water 

chemical assisted sedimentation: 

community participation 

cumecs: 

detention facility: 

DiMP: 
Figure 122: abandoned shack in wetland 

\Vet detention ponds can be chemically treated with aluminium sulphate, ferric 

chloride, aluminium chloride etc. This method is more expensive but can significantly 
reduce or eliminate bacteria. 

Community or popub.r participation an be broadly understood as the involvement 
of people in making decisions about the design and implementation of processes, 
progrounmes and projects which affect them. 

R Slot~~m et a1 (et&). Power, Process and Participation: Tools for change, London: 
lnttmtediatlfechnolog}' Publita!ion.J, 1995. 

cubic metres pet second-the measurement of the amount of water passing 3 point in 

the river at a particular point 

a strucrure that temporarily stores excess stormwater for a period of time. The outlet 

of th~ strucrure is designed to release the stored water into downstream watercourse 

at a rate less than the flow rate into the facility during storm events. 

The Disaster J\,Iitigation for Sustainable Livelihoods Programme is based at the 

University of Cape Town. 
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dry detention ponds: 

dune·slack wetlands: 

eustatic: 

eutrophication: 

flood attenuation: 

' housing mobility': 

hydraulics: 

hydrology: 

inundation: 

retention facility: 

riparian zone: 

roof storage: 

transitional zone: 

Figure 123: flood-mitig:ltion wet .detention ponds: 

These a n be sc:en in and around Cape Town. They are constructed to reduce peak 
runoff rates with little consideratiOn gi,·en to runoff quality improvement. Their 
mainpurpose is flood control. These ponds only contain water for short periods and 
can thus function as pll.rt o f puking lots, sports field~ etc but with monitored 

polluu.nt remov2l nnging from insignificant to quite poor. They can be very effective 
when used in conjunction with other pactices such as 2. wet detention pond. Dry 
ponds function far better when pbnted with gnss, which c:1n reduce pollutants if 

water is able to sttnd for 3 days or _more. 

wetlands in the valleys between sand dunes 

global changes in the sea. level due to water mass added (or removed from) the oce:ans 

an increase in concentl":ltio n of available plant nutrients in river Wll.ter is an :t.lmost 
inevittble consequence of human presence. It comes from runoff from fums and 
gardens, from wastewater treatment works and septic nnks, or simply from untreated 
human or a.nimal waste. The consequences o f eutrophication are that pb.nts grow 
better, faster and often become larger, clogging river channels and h:unpe.ring the 
p:tssag<: o f floodwaters. (Brown, ~ lagoba; 2009; 104) 

methods to lessen the effects of flooding 

the proceS!I by which an individual who mign.tes towuds the city and squats on an 
available piece of land secures tenure and upgrades the dwelling/ land and sells to buy 
within another area and thereby moving out of the initial state o f dwelling. 

the science tltll.t establishes the behaviour o f fluid in a pipe. canal. or natural 
watercourse. In general. the amount and speed of flow depends on the size of the 
conduit. the slope in a river or canal or pressure in a pipe, the roughness o f the 
material and the sinuosity of the river, canal or pipeline. 

the science that determines how rainfa.ll will flow across the landsc2pe. In genera~ 
the quantity of flow depends on the intensity and duration of rainfall. the area, shape 
211d slope of the catchment, and the nature of the ground and/ or vegetation on 
which the rain falls. 

the rising o f a body of water and its overflowing onto normally dry b.nd 

a structure that retains runoff indefinitely shoukl the capacity o f the structu re be 
sufficient td contain such mnoff. Excess flow into the structure will be discharged 

via a spillway. 

the interf.tce between land and a flowing surf.tce water body 

1ltesc behave like dry ponds as perm211ent untreated standing water is not desirable. 
The advt~ntage is th2.t very few particles arc found in roof runo ff as well as fewer 
pollutants. This is also a 'vay of reducing runoff. It would especially make a big 
difference in densely built up areas. This water !'ource could then be used for flu shing 
toilets which attributes to 19% of domestic water consumption per day. 

In Cape Town, the st:J..ndard definition of the transitional zone h:J.S been expanded to 
include the wetland transitional zone. This is a low-gradient mixed-bed a.Uuvial zone 
with trickle flow through wetland vegetation. M21ty of the rivers of the Cape flats are 
in the wetland transitional zone a.nd. in the past, probably comprised a complex amy 

of tenninal channels and \\o·etbnd systems. (Brown, i\fagoba; 2009; 27) 

(these include reed beds and wetb.nds) can remove up to 90% o f heavy mettls (due to 
oil on roads) in storm water and also promote biodiversity. T hey also offer significant 

flood protection. 
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