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Abstract

Located in Khayelitsha, an informal settlement outside of Cape Town, South Africa, the
Indlovu Centre seeks to promote community development through ecologically mindful
practices. Our group worked with the community to design and build a communal laundry
facility to help alleviate the labountensive task of washing. In keeping with the ideas of
permaculture and sustainability central to the planned development of Afillage in all of
Monwabisi Park, rainwater harvesting and an irrigation system were integrated for a final

design capable of operating with no input of municipal water and riteeimvaste.
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Executive Summary

Rapid population growth coupled with inefficient political, economic or social systems
have resulted in the creation of informal settlements in developing countries around the world.
As the city of Cape Town, South Africa moves forward in the-pparthé era, the large
number of settlements that surround the city still suffer fronethef e ct s o $previtug c o un:
political system. Monwabisi Park, the southernmost division of Khayelitshg@réaminantly
black township located 3m from the ceter of Cape Town. Because of the lack of community
resources as well as a high unemployment rate, residents of Monwabisi Park face social and
economic concerns that have led to underprivileged commu(Bigeaer, 2004) Two years
ago, the Indlovu Centneas established in one such community as a vibrant centre of community
development. Officially opened September of this y2@®7,t he | ndl ovu Centreds
community buildings served as the primary location of our project work.

In this projectourteam assessed the current laundry practices of the residents of
Monwabisi Park and desigd and constructed a communal laurstagion that addressed the
issuesof water conservation, washirglated ergonomics and sanitation. The project promoted
resdent participation as well as concepts of permaculture and sustainability, ttapidten
overlooked in both developing and developed counfdeter, 2006)

The poverty of the informal settlements has garnered the aid of margomemmental
organiations (NGOSs), such as our sponsor, the Shaster Foundation. Shaster is the legal entity
representing the community work of our liaison, Dianne Womersley (hereatfter referred to as Di)
in developing the Indlovu Community Project in Monwabisi Park. Di sperat in different
communities of Khayelitsha working to establish creches (day care centers), deciding to settle in
Monwabisi after observing an unusually strong sense of pride and good spirit exhibited by the
people. After raising funds and support to Blyouth centre, guest house, and community
clinic in addition to the créche, she expanded her vision to the creation of a fully sustainable Eco
Village built on ecologically responsible practi¢ggsgang, 2005)

In early 2007, the HCI foundatiora philanthropic organization created by Hosken
Consolidated Investments Ltdoffered R1.5 million to build 20 EeGottage style homes
(woodframed structures with sandbags providing insulation and stability throug).mas
inability of the community to decide who should receive the homes, indicative of the intricate

political situation, has caused the Shaster Foundation to work towards the creation of a master

iX



plan for turning the whole of Monwabisi Park into an Btiltage, addressing issues such as
sanitation, water conservation, public space and amenities, emergency access, and promotion of
community relations.

In our preliminary interviews with Di we discussed how best we could concentrate our
efforts to make aignificant impact in our limited time on site. It became apparent that doing
laundry posed many problems for the residehtd@nwabisi, and had implicatiorfer some of
the broadesocial and environmentadsues facing the community. Water in the informa
settlements is almost exclusively available through municipally installed taps, with an average of
about 30 families sharing one water source. Water must be carried long distances to the home in
many cases, and coupled with the task of washing and wglyy each garment, laundry is a
physically taxing chore that is left solely to women. Used wash water is simply dumped into the
street, creating breeding grounds for disease, and also wasting a precious resource in a region
with dry summers and arid sour project focus was to find a practical solution to these
interconnected issues that would promote our
community.

Our team designed and constructed a communal laundry station at the Indlovu Centre
which addressed the issues of water conservation and sanitation. There were three main
components to our design: a rainwater harvesting system, a washing station and a greywater
irrigation system.

To achieve our project goals, the team identified several oigectives:

e Build strong relations within the community

e Gather information about laundry practices

o Explore options for water collection, laundry and irrigation
e Design laundry station

e Evaluate and revise proposed design

e Build laundry station

A major porton of our initial time in Monwabisi was spent interacting with members of
the Indlovu Centre angaining a better understandingaammunity dynamics. We spent time
helping in the soup kitchen, interviewing community leaders and talking to local women ab

the task ofvashing clothes We also spent time with members of the youth centre, helping them
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with various projects such as making flowers out of recycled bottles f@thhstmas tree

displayat the Civic CentreThe Mayor of Cape Town invited theommunity to the tree lighting
ceremony where the I ndlovuds male choir, the
for the guests. Building strong relationshipgh members of the communityas central to our
projectbecausehose individualplayed a key role in helping usith the design and

constructiorof the laundry station. Also, it afforded the opportunity for cimstural exchange,

sharing and friendship, all of which the Indlovu Centre considers ttidigemuth development

and thefuture of the program

Because of theubstantiabmount of rainfall that Cape Town receives, our team decided
to utilize a rainwater harvesting system for the laundry station. We assessed the potential
amount of rainwater that could be harvested from the roof of the youth centre and organized that
information into a chafbased on monthly rainfall statisticelsing thatinformation, our team
determined the size and number of water storage tanks needed for the project. Research was also
conducted in the area of irrigation systems. Soakaways, a dfpwridration method, seemed a
fitting choice because of its low cost and simple design.

The design process was shaped by many considerations unique to the environment in
which the system had to function. Though the existing laundry practices had many negative
effects, they were extremely simple, and our design had to be at least as easfitovese to
be successful, regardless of positive ecological impact. The social nature of the laundry process
also had to be respected and preserved, requiring promotion of user interaction and minimal
disturbance of existing thoroughfares and commareds while still making efficient use of the
scarce space availabke layout of the project site is shown in FigureThe final design evolved

as a best fit to the observed opportunities and limitations present at the 1Geiove
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Figure 1: AutoCAD Layout of the Indlovu Centre

The resultinglesign consistef three main components: a rainwater harvesting system, a
laundry station, and a greywater irrigation system. The rainwater harvesting system incorporates
two 1500 lire water storage tanks fed by gutters from the roof of the youth centre and raised to a
height of 2.4 meters to allow for a gravity feed of the collected water. Beneath the raised tanks
are two identical 1500 litre tanks to serve as overflow containersgdine winter months when
our estimates suggest rainfall is likely to exceed regular water usage for laundry purpmees
the raised tanks, PVC tubing painted black to make best use of solar heating carries the stored
water along the side of the centoethe laundry station in front. Four stainless steel wash basins
(two sets of two facing one another) with individual tapgianlined ribbed edge are used for
washing. The station is enclosed by an aluminium fence to prevent theft and irresponsible use
the water supply, and a roof of translucent corrugated plastic provides shade during the summer.
From the basins, the greywater is carried by tubing which runs under the adjoining street and
provides drip irrigation to a grove of six fruit trees. Anmetric drawing of ourrial design is

shown in Figure 2
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Figure 2: Isometric Drawing of the Laundry System

The construction of the laundry system was shared between our team and active members
of the Indlovu Centre. Thelabour manager organized volunteers for our project work and gave
us access to all the tools that were available onsite. The water storage tank stands along with the
wash basin stand were designed by our team amstrooted at EcBeam, a company
specializng in building houses out of sandbagsl wood framingThe gutters were repositioned
to drain into the upper storage tanks, and PVC fittings were used to route the water with ball
valves used to control flow. Trenches were dug to lay the irrigation pagirags the street to a
small grove of three banana and three pear trees. Finally, a security fence was installed around
the laundry station to prevent theft of components.

The resulting laundry facilityas illustrated byrigures3, is an example of sustainable
system, capable of operating without input municipal water and producing no waste.
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Figure 3: Completed Laundry Station

The finishedaundry station both met and exded the original project goal/hile
serving as an example of sustainability and permaculture, the laundry system had further
community implicationsvhich includel a potential laundry business and lowst replicability
options for individual household$he excited reaction of thosegsent when water wasdtrrun
through the system was indicative of the positive commuaieption from the women now
able to do their laundry at the new facility to the workers with a place to wash up at the end of
the dayIn addition the Shaster kmdation has decided to implement a similar greywater
irrigation system in theicoming community centreBecausehe workers at the Indlovu centre
took a hands on approach in the construction of this prdjeey have the knowledge and skills
necessaryo build similar systems in the futuas well as a working example to followhe
project was an experience in the culture and customs of a South African township, as well as a

lesson in the need for patience and flexibility throughout the design astiugiion process.
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Chapter 1: Introduction

Monwabisi Park, a settlement outside of Cape Town, South Afsicme oimany
settlements left strugglingn t he wake of the countrydés apartd 6t
the residents of South Africads informal sett
where malnutrition, unemployment, and disease are among the daunting issues faceabg poor
often fledgling governments. Aiding global poverty is a task that often falls tgoeernmental
organizations, and is the subject of much research among social scientists. It is an issue for which
generally applicable solutions are hard to come bg,veork is most often needed at the local
level. In conditions where there is a scarcity of resources, the principles of conservation and
sustainability have become increasingly useful in the effort to improve the living conditions of
the disadvantaged.

Monwabisi Park wad e vel oped in the 198006s to accommc
from surrounding townshipandfaces manyf the same economic and so@abblems that
have emerged in developing countries. Today, Monwabisi Park is toover 15 thownd
peoplewith a50% unemployment rateThe Household Subsistence Level, defined as the
minimum income a family can live on in this partmuarea, is R1900 per month (2586D)",
which 80% of the population fails to attaifthe poor economic state ¢fe settlement is
evidenced bythe fact that 67% of the population lives in informal housing. These dwellings are
small, extremely basic in desigmd most lack running wateSanitation systems, such as flush
or chemicaloilets, are a raritin Monwabis. Only 26% of the population has access to formal
sanitation and it is estimated tloat averag&0 residents share one toi{€ape Town Social
Survey, 2005) A smallportion of the population still disposes of human waste in buckets, a
method which pses serious health risks to a community where the leading cause of infant death
is poor sanitatioffinterview with Di Womersley, Sept. f®007) Developing a plan to address
these needs and ensure public access to basic services would increaseahe aitéivithg in
Monwabisi Park.

A viable solution to addressing the needs of the Monwabisi community is upgrading the

settlement to a sustainalitec-Village. This initiative was first proposed by the Shaster

L All currency values are based on the exchange sapé @ct. #2007.1 USD = 6.887 ZAR



Foundation, a noprofit organization thalhas been working in Monwabisi Pasince 2005. In
thepastdeas , S h a st e stalf habeeoworkingthand in hand ith residents to
construct the Idlovu Centre, a network of commimfacilities thatincludes a health clinic,
créche, soup kitchen, youtlentreand guest house. Programs have also been established to
provide activities for local children, to teach unemployed women marketable crafts and to
promote good personal and environmental health practides.centre has also engaged the
community in the initial stage of upgrading housing to sagdirecottages. Earlier this year,
the Hosken Consolidated Investments Foundation took interest in the effibrtsSifaster
Foundatiorand offeredR1.5 million to build 20 more ecoottage style homes. Though a much
needed gift, the issue of deciding which residents should receive new homes was not one that
could be fairly decided by the governing body of the community, known as the Street Team.
They have refusd to accept any housing until a master plan has been created for the eventual
improvementll homes in Monwabisi. The Shaster Foundation must now develop such a plan
for the developmenif the MonwabisEco-Village, and address the concerns of the seti#m
while simultaneously engaging the community in the practices of sustainable development and
permaculture.

The need for this master plan has presented the Shaster Foundation with much work to
do. Their approaches to resource conservation must nowelgeated into a plan for a
functioning community, and must allow for the eventual expansion to all the residents of
Monwabisi Park. Up to this point, the efforts of the Shaster Foundation have been primarily
focused on addressing the expressed neettie @ommunity, building towards sustainability by
improving the status quo in a piecewise manner as opportunities present themselves. The task
they face in developing tHeco-Village is not to ameliorate existing living conditions, but to
design a communytfrom the ground up, where the residents have the facilities and knowledge
necessary to support themselves. This task is made all the more difficult by the conditions
present in Monwabisi, which are not at all conducive to a workowgVillage with prope
sanitation, energy efficient facilities, a socially conscientious layout, and a means of producing
for itself. Lessons learned and techniques developed in Btloevillages must be evaluated and
adapted to the specific needs of the Monwabisi commuMitgh research is needed by the
Shaster Foundation into what practical solutions are available to aid the development of their

plannedEco-Village, and so itvasnecessary that our project team famigur efforts in order to



contribute to their more extems development plan within the project timeframe. Through
discussions with our liaison, tipeocess of washing clothess icentified as an area of great
improvement opportunity. Washing practices in Monwateglupstream and downstream
interconnection to the broader issues of sanitation, water conservation and social interaction.
Focusing on this issue all@dour team to make a considerable impact while narrowing our
research domain.

The goal of this projeatasto assist the Shaster Foundatiathwheir master
development plan by contributing practical solutions to the related issues of water conservation,
laundry practices and sanitation. A laundry station was designed and constructed using a
rainwater harvesting system and an irrigation sys$tera resulting facility with the capability of
operating with no input municipal water and no output wastetddra workedwith the
community through all stages of design and construttidiuild a system based not only on the

principles of permaculterand sustainability, but on the expressed needs of the community.



Chapter 2: Background

Informal settlements have become a commpi@blemin developing countries around the
world due to rapid population growth and inefficient political, economaooral systems
Because of limited resource availability and often minimal municipal support, these settlements
face social and economeoncernghat have resulted in underprivileged communities and poor
living conditions. With the end of the apartheig in South Africa, many urban upgrade
projects have been initiated in the Cape Town area to address the concerns of local settlements
(Engelbrecht, 2003) The Shaster Foundation is settingracedenwith their efforts to upgrade
the township of Monwabi Park to arEco-Village and they enlisted our help to aid in the
development of a master planorder toadvance the projecDuring the first few weeks of our
project we hadseveral interviews with our liaison @mhe scope of our projesarrowedirom
town planningo issues concerning communal laundry practices. The following section will
provide a general framework for tBeo-Village upgrade project as well as more specific
information on water harvesting and communal washing facilitiesill lexamine the history of
Monwabisi Park and the work that the Shaster Foundation has done to initiate the settlement
upgrade. It will explore the concepts of sustainable development and permaculture in relation to
informal settlements and includeandysis of several urban upggde case studies completed in
southern Africa. Finally, it will investigate practical approaches to water harvesting and
distribution and possible approaches to communal washing that could be taken in Monwabisi
Park. By engaginghe community and@nplementing a sustainable laundry system in
Monwabisi, the Shaster Foundatiomvedcloser to their ultimate goal of cultivating a thriving
EcoVillage.

2.1 Monwabisi Park

MonwabisiPark, situated on the coast of False Bay, is the southesh division of
Khayelitsha, a black township in South Africa. Located only 30 km frommehtreof Cape
Town, Khayelitshas home to between 500,000 and 1,000,@3Wdentsdetermining the exa
population is difficult given thenregulatesbccupation of the landDespite its appealing coastal

location and potential for development, Monwabisi faces pervasive social and economic



problems (Berner, 2004). To fully understand the context obtlhieghip, one must look at its

hi story; a development | inked closely to Sout

2.1.1 Apartheid: the Politics Responsible for Informal Settlements

During the apartheid era, black Africans were restricted froment8rmgut h Af r i cad s
urban areas by a set of laws and regulations known as influx control. These laws facilitated the
exploitation of inexpensive blad&bour, while also decreasing the numbetaifoureran white
urban areas (Maylam, 1995). However, vifie gradualdismantling of those laws in the 1970s
and with thesventual elimination of influx control in 1986, backyard shacks and informal
settlements began to appear on the outskirts of major cities.

Unsure how to control the growing populations in forneasidential areas and informal
settl ements, authoriti es whichk @mmonlgeahtailedoevidianorb an r
forced relocation by demolition. These drastic attempts to relocate large populations of black
South Africans were met witstrong opposition and eventually the government dropped their
removal policies altogether (Engelbrecht, 2003).

The end of the apartheid in 1994 promised a rseoeire future for black South Africans
and people began to move in even greater numbers framaneas to cities in searchjob
opportunities Large areas of public land were soon occupied by smi@itmal shacks. The
government was unable to keep up with the demand for housing and populations in informal
settlements continued to grow. These settlements, including Khayelitsha, were without schools,
health clinics, communitiuildings and even formal roadse to government policies that
prohibited construction on illegally occupied lari8lasic amenities became luxuries to the
unemployed residents of poor communities. Such conditions as these have led to a spike in
crime rates and widespread substancealfdngelbrecht, 2003).

The system of apartheid made it possible for wealthy communities to exist alone, with
almost isolated economies that require minimal contact with the jpnger.tothis underlying
historical economic segregation, informal settleradatk the resources necessary to remain
sustainable and many residents are forced to commute to wealthier areas looking for work or

begging for money (Swilling, 2006). Today, poor living conditions and the absence of basic



services in informal settlemerdse considered some of the biggest and most urgent issues facing
South Africa.

2.1.2 Khayelitsha

Khayelitsha was established in 1983, four years prior to the complete elimination of
influx control. When the surrounding townships of Langa, GuguledUNsianga were unable to
support the masses of black Africans migrating to Cape Town, arrangements wefermade
Khayelitshato be built. Planners strategically located the settlement between the coast and the
N2 highway so that authorities could easilytol the small number of entry points. They
projected the settlement would house 250,000 pelgsie than halthe population it is today.

The layout of the township was structured solely for the development of small dwellings and no
considerations wermade for public access to basic services, commoeiitiyesor health clinics
(Berner, 2004).

Because of the context in which Khayelitsha was developed, the township still lacks the
essential basic services and public facilities that the residents Watmlittle formal activity
and few economic opportunities khayelitshaitself, over 50% of the population is unemployed.
According to a survey conducted in three informal settlements in Cape Town, the average
household consistingf 3 to 5 people hasmonthlyincome ofonly R1315, aboutySD191],
which includes state support grants #ha% of the population receive§he Household
Subsistence Level is defined as R1900 per month which only 20% of the population reaches. The
extreme poverty that many the residents face is evident in the fact that 61% of households
dondt al ways (Cappe Tavn $oocia Surveyo2008)a t

With most residents belonging to the lawcome economic group, 67% of the population
in Khayelitsha lives in informal housi(Cape Town Social Survey, 2005). The physical
infrastructure of these houses is very basic and they are built from an array of recycled materials.
Although most of the dwellings have access to electricity, almost none of them have direct
access to wate Most households have resorted to using paraffin for energy needs such as
cooking. Although it is a cheaper alternative to electricity, it can be dangerddevaresidents

are informed othe safety issues. Paraffin stoves lead to hundreds of Brexck year in



Monwabisi alongleaving already hargressed families without homes (Interview with Di

Womersley, Sept. 102007). Typical informal housing in Khayelitsha is picturedFigure 4

Figure 4: Informal Housing in Khayelitsha
(http://www.isrg.info/sitebuilder/images/Khayelitsha458x390.jpg)

Formal sanitation, such as flush or chemical toilets, is only accessible to 26% of the
population. It was estimated that on average 30 residents share one toilet (Cape Town Social
Survey, 2005). A tenth of the populatioillstlies on the bucket system, whereasidents
dispose of human waste into a bucket that is emptied and reusisdndthod poses seriously
health risks to the community. With poor sanitation conditions being the leading cause of infant
death in the area, sanitation is one of the most pressing issues facing the settlement (Khayelitsha
Population Profile, 2004).

Monwabisi, along with most of the informal settlements dotting the map of Cape Town,
is in dire need of upgrading. The living conditions in the settlement are unacceptable by any
standard. Addressing the needs of sanitation, water and electricity accéssk tifecommunity
centresjob opportunities and the poor infrastructure of the shacks is critical for the future well

being of the community.



2.1.3 The Shader Foundation and Indlovu Centre

The information in this section and the one following wdkected through the Shaster
Foundation website and interviews with our projeasonand founder of the Shaster

Foundation, Dianne Womersley.

Prior tobeginning her work itMonwabisi, Dispent time in different communities in
Khayelitsha working to®ablish much needed créchesgdaycarecentres Her decision to stay
in Monwabisi Park was largely based on the capability and sense of pride exhibited by the
community, who collectivelyaisedR1000 as funding for their own créglaevery large sum
given the poverty of the area. Through a cooperative relationship with the Monwabisi residents,
she helped to expand the créche into a group of facilities dubbed the I@ntre including a
community clinic, soup kitchen, guest house, and community gaftiercentreoffers the basic
services most needed in Monwabisi, and runs prograwfaioproductive activities for local
children, teach unemployed mothers marketable crafts, improve literacy and professional skills,

and promote good personal amvirormental health practices.

Figure 5: Members of the Indlovu CentrePreparing for a Foundation

Finding that many organizations would not donate to an unregistered cause owing to the
lack of tax benefits, The Shaster Foundation gvaated as a legal entity to represent the efforts
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of Womersley and a small team of volunéaeers.
nonprofit organisation staffed by volunteers who care passionately about Africa, traditional
culture, theenvironment, and respect forallpeoples | n par al |l el with the
Centre the Shaster Foundation has experimented with many techniques of resource conservation
and waste management, reflectbig s b ac kgr ound .&amplesgethemacul t ur |
earthworm toilet which converts waste to fertilizer for the community garden, biogas digesters
used to collect methane from natural decomposition, solar ovens made from little more than
cardboard boxes araduminiumfoil that can be useuh place of gas stoves, and a 500@ tank
which collects rainwater from the roof of the créche for use during the dry season. The Shaster
Foundation has also developed an inventive relationship with the Cape Town film industry
wherein old movie sets@donated and used as building materials at the Indlewntre

The Shaster Foundationb6s approach to hel pi
than administration. The community expresses a need, the Foundation seeks to find a solution,
and the esidents then provide thebournecessary to make it a reality. A principle achievement
of this collaboration has been the construction of the firstE&mitage, a two story duplestyle

home built of and sandbags and a wooden framework (pictufgdure6 andFigure?).

Figure 6: Filling Sand Bags



Figure 7: The Completed EceCottage

The community built structure serves as a potential model for the type of sustainable home that

one day the Foundation hopes will serve as the primary dwelling in Monwabisi Park.

2.1.4 The Need for a Master Development Plan

Early in 2007 the HCI Foundationa philanthropic organization created by Hosken
Consolidated Investments Ltdt ook i nterest i n the 6&fferadst er Fou
R1.5 Million (~ $217800) to build 20 EceCottage style homes. Though the donation was much
appreciated, it posed the difficult question of who would be chosen to live in the new homes. The
decision was left with the local governing group, know as the Street Team. A council of 8
respected community members, the Street Team is a body elected in each of the five subdivisions
of Monwabisi Park to decide on disputes, carry out penance, and serve as the representing voice
of the people. It was decided that there was no fair way tasehebo should receive the new
homes, and that none would be accepted until a plan was developed to guarantee the eventual
inclusion of all the residents of Monwabisi in the upgrade.

The Shaster Foundation is now in an excelpa#itionto make a diffeence in the
community, but the challenges they face are significant. They have been given the opportunity to
plan a sustainable community from the ground up, followind=t@Village model (a concept
to be explored in the following sections), but mustfivays to adapt the theory to a system that
will be able to function in the conditions specific to Monwabisi. A great deal of research and

preparation is required to present a plan considerate of community layout, resource conservation,
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emergency servicaccess, renewable energy sources, waste management, public facilities, and
utilization of common spagamong othersThough wecould nothope to ameliorate all of these
issues during the project periodwéas air goal to assist the Shaster Foundatiofolsysing on a
practical solution involving the often overlapping problems of water conservation, communal

laundry, and sanitation, which will be expanded upon later in this paper.

2.2 The EcoVillage as an Urban Model

In order to appreciate the Shasterrn dat i onés i nBcovildage iti:m pl anni
necessary to understand the evolution of the idea and its underlying principles. This section will
explore theEco-Village as a potential model for upgrading informal settlements by exploring its
development and current role, establishing the central ideas of sustainable development and

permaculture, and evaluating case studies from which lessons may be learned.

2.2.1 The Emerging Role of the Eco-Village

Urbanization coupled with global population iease has put tremendous strain on the
modern city. Over 50% of the worl dodos popul at i
expected to rise to 75% by 2050, when the world population will be an estimated 9 billion
(Irrgang, 2005). This influx bringsith it a great demand for the resources, jobs, and living
space that are already in high demand in udssmres Without assertive action, the urban
migration will become unmanageable, and thus the need for planning has become an increasing
concern. Muchiesearch has therefore been dedicated to finding solutions sympathetic to the
social, environmental, and economic considerations of urban development.

The solution central to our project, and one that has emerged as an urban model with
considerable potential, is tieo-Village. As its name implies, theoncepiof anEco-Village is
that of an ecologically mindful community emphasizing conservation dhdigéciency to
promote a lifestyle that is both environmentally maintainable and socially meaningful. Through
inventive techniques of resource and energy manageBamYillage residents seek to
minimize the harmful effects of their habitation on thereunding environment and reduce the

need for purchasing externally produced goods and services (Irrgang, 2O@%)llages draw
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heavily in theory from the ideas of permaculture and sustainable development, both to be
explored later in thisaport An dement common to any succesdfido-Village is a strong sense
of community, promoted through both cooperatalsourand housing layouts conducive to
communal relationships (Gori, 2005).

TheEco-Village can trace much of its history to settlements fodnolgt of a personal
interest in conservation, rather than the need to improve a standard of living. Intentional
communities such as the Findhorn Foundation Comm@aityVillage in Scotland and Crystal
Waters in Australia designed from the ground up abpalcked by funding institutionshave led
to a common view oEco-Villages as elitist and even utopian ventures. EbeVillage has,
however, found a niche through necessity in the urban sprawl surroundinganb@gsn many
developing countries. Theniversality of the ideas of sustainable development and the variety of
ways in which sustainable techniques can be applied by residents to their individual environment
makes it an urban model that can applied to many scenarios, from inner city Los Aogates
in our case, informal settlements (Irrgang, 2005).

Though the case studies explored later in this paper stand as proof thed-tfidage
concept is a viable one, it is essentially reliant on the willing participation of the community, and
is unikely to be successful if imposed upon the residents of impoverished areas without due
introduction and a period of transitional | ea
depending on location, and each attempt at creating a wdtkmyillage will be faced with
unique hurdles. It is through adherence to the underlying principles on BtoeVillage theory
is built that an ecological and societal balance may be sought, and the goal of economic

advancement may be thereafter pursued.

2.2.2 Sustainable Development

The concept of sustainable development is onehidigtieldthe attention otirban
planners for the past two decades. In 1987, after the publication of a report by the Brundtland
Commission, also known as the World Commission ovirGnment and Development, the idea
became a gwlar and widespread notion. The central focusisfasnable developmeigt
utilizing and conserving natural resources, which is considerably important in developing

countries where resources are limitddries, 1996).
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Sustainable development is a strategy that ensures the permanence of resources that a
community depends on while also allowing for their reproduction (James, 1996 arad¢hree
general focus areasconomic development, social develagghand environmental protection.

The ultimate goal of sustainable development is finding a priority balance between those areas as
well as private interest and public good. This accord is picturEgyure8. However,

addressing the issues that arise when trying to find that balance is not always an easy task.
Conflicts in property use, resource consumption and social justice are common concerns.
Because of thisustainability is a continual process that needs constant evaluation and
modification (Campbell, 1996).

Economy Society \

-
e
~

Figure 8: Sustainable Development Priority Chart
(http://www.dfes.gov.uk/aboutus/sd/images/image002.jpg

The political andsocial changes that are still affecting papairtheid South Africa have
forced urban planners to adapt their practices to a new society. The planned oppression of the
previous government resulted in informal settlements and gated communities witlasdcial
economidnequities that contradict the core theory of sustaindéelopment. In 2000, theew
government took action by creating the Integrated Development Plan Wbieh forces
municipal government® secure fund®r infrastructure, service and delivery processes. The
goal of the I DP6s integrated approach is to r
lower unemployment and encourage develogmeétowever, in most cases the secutedls are
not sufficient and additional support ieededo help communigs move toward sustainability
(Zetter, 2006).
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Determining the resouravailability and consumptioim a particular region is important
to initiating the sustainable development process. In Monwadikj R is clear that resources
are limited, both physically and economically. In order to successfully upgrade the informal
settlement to a sustainaliteo-Village, much consideration will need ke given to the
allocation of resources in affecive manner while still allowingfor reproduction of those

resources.

2.2.3 Permaculture

Mollison and Holmgren, coriginators of the concepipermaculture, mapped out global
principles tohelpinstil people witha sensef responsibility fortheir ecologicé surroundings.
Permaculture is a conjunction of the wofgermanent agricultuteor fipermanent culture,
stressing a relationship between the earth, humans, plants, and aferaisculturgrinciples
incorporate integrated and holistic aspects ingtieand analysis methodologi@hey include
three factors care of the earth, care of people and setting litaifgopulation and consumption
These principles bringnvironmental, ethical, logistical and physical components together to
form auniversally applicabléramework for an environmentalgound lifestylgDiver, 2005).

Lawton and Sindhu, international permaculture teachers and design consultants, have
introduced the permaculture principles to the citizgfrseventeen countriesgeSection
2.2.4.3). By teaching the permaculture system as the foundation of their work, Lamdon a
Sindhu have helped teach the people in these countries heovide for their needs in an
environmentally responsibleanner Lawton and Sindhdid extensie work for aprojectbased
in the Middle East called thedad Sea Valley Projeathich dealt with water shortages, highly
salted lands, unsustainalileusing andnfertile soil In the end, thapplication of therinciples
of permacultureexhibitedpostive resultgBell, 2004).

It should be noted th&he permaculturghilosophyis not always feasible. There is no
directapproach tats application. Principles may be conceived differentlydifferentpeople
and the clarity of the principlesay not &wvays be apparentA changehat one person is willing
to makemay be difficult forother individuals to acclimate.tdBecause of thigermaculture
principles may face resistance arganembers within a communityOur position as foreigners

in MonwabisiPark causg minorscepticismamongthe residents. But this was soon changed
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when we approached the community with an epemd and began to interact withe children,
adults and community leaders.

As our liaison is d@rainedpermaculturistsome aspects of permaculture have already
been integrated into Monwabisi Pawke continuel our sponsas efforts in encompassing the
principles of permaculture in our project. Our grevorkedclosely with Dianne Womerslep
ensure that our ideas apthns follow a permacultural approach. The Indlovu teard tse
principles of permaculture to hegmcourage living in an environmentathendly andsafe

manner.

2.2.4 Case Studies

One useful method of studying sustainable urban ajpggas to exarme case studies
articles documenting approaches that have been taken in the past to deal with similar situations
in different parts of the world. Case studies are a valuable tool when looking for a starting point
to most projects because they explagedain problem, what was done to fixabhdwhatdid
and did notwork. Learning from what has been done in the passisichtforward and

effectiveway to further educate and prepare for a project.

2.2.4.1 Besters Camp: a Focus on Resident Parti@ation

The following infor mat i(2000)inoarsl séttierkeatn f r om v
upgrading: Bridging the gap between the de facto and the de jure.

Besters Camp is an informal settlement located on the edge of Inanda, the largest
informal districtin Durban South Africa Besters Camp is home to over 50,000 people and it is
divided into four distinct sections, each with a population similar to that of Monwabisi. The
upgrade of Besters camp was initiated by the Urban Foundation InfSatiements Division
after the removal of influx control in the | a
Although it was partially funded by the City of Durban, the central government was not involved
with the upgradeas isalsothe case itMonwabisi.
The main objectives of the upgrade included the delivery of basic services, strong

resident participation in both planning and execution, dwelling upgrades and obtaining formal
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land tenure. The first phase of the project focused primariipesting the needs of the

community. This included the creation of roads, footpaths, a water drainage system, providing a
ventilated improved pit (VIP) toilet at each site and an electricity connection in each residence.
According to Basil van Horen, aamber of the Besters Camp project team, one of the reasons

the upgade was so successful whe fact that there was little resident relocation while these
improvements were completed. Like Monwabisi, there was little vacant land in Inanda to build
on, bu the planners managed to keep the relocation rate under 1%. Other outcomes of the initial
development phase were the construction of several communal facilities including health and
educatiorcentresa training resourceentre and the implementation garious educational

programs. During the initial stage of theo-Village project, the Shaster Foundation took a

similar approach in developing the Indlovu Centre, a network of locally built facilities offering
similar amenities.

What made the upgrade Besters Camp so unique was the strong emphasis on resident
participation. The planning process, which evolved over time, was carried out by residents of all
economic and social levels. The involvement of the community members varied from decision
making to advising on locations for facilities to be built. This process ensured results that were
not only successful from a technological point of view, but also from a social point of view.

Also, planners had a strong understanding of the dynamics sétifement and took time

initially to get a feel for how the settlement operated. Because perceptions, values and priorities
are not always the same from one informal settlement to another, having an understanding of the
social aspects of a community istical in trying to plan its upgrade.

To facilitate public participation from th
commi tteeso were created to serve as a I|iaiso
Camp. These liaisons served as thee&oicthe residents and led public meetings that anywhere
from 100 to 1000 community members attended. The development committees were organized
into six different structures including informal liaisons with individuals and households, local
committees delgated to specific regions, the coordinated development committee, functional
committees (water, health and welfare, employment), mass public meetings and workshops.
These leadership groups worked with other organizations to facilitate the upgradirggproce

The approach to planning that was taken in the Besters Camp upgrade is oaelthat

be considered whehe master plan for the Eddllage in Monwabisi Parks further developed
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The interest in providing basic services to the community basdteorekpressed and
prioritized needss one shared by Shaster Foundatiéiso, the extent to which the public was
involved with the decision making and the upgragngcesstself should also be noted as an

essential quality ofrey informal settlementpgrade.

2.2.4.2 Lynedoch: an Alternative Approach to Service

The foll owing informati on wBaiklingtsastairable f r om S

neighbourhoods in South Africa: Learning from the Lynedoch case.

Lynedoch, located in Stellenbosabar Gpe Town, was the first E€dillage built in
South Africa. The projectodos primary focus wa
relation to sanitation, waste removal, energy, building materials andéoodity. Development
of the EceVillagewas initiated by the Lynedoch Development Company, apmofit
organization, and aided by the Sustainability Institute and the School of Public Management and
Planning.
What was unique about the Lynedoch case wagpiproach that planners took to
providing the community with basic services. Knowing that the design &db¥/illage
needed to be cost effective both in the present and the future, the project team did extensive
research on the price of certain amenities and their projected cosdunute. The team found
that the cost of most basic services would rise faster than the average rate of inflation over the
next 20 years. To address this dilemma, the planners focused on two issues simultaneously
providing the community with the basservices needed while also focusing on reduttieg
scale ofthoseneed3.he pri mary areas that were addressec
consumption in each house, treating all waste water on site -aisthegit, reducing household
energy consumptionarell i mi nati ng the need for solid wast
Having access to water was one of the most pressing needs of the community. The
development plan ensured that each unit was supplied water from the main municipal water line
and that recycled water would be used for flushing toilets and irrigation. kudsevere
installed with two separate meters, one to track water drawn from the municipal water line and

one to track recycled water. Recycled water was provided at a lower fee. When applicable,
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watersaving taps or showerheads were used to reducenibwena of water used per household.
Rainwater harvesting was encouraged and storm watafruwaschannelledo a dam at the
bottom of the site to keep the groundwater level high.

Energy needs were also addressed irett®Village development. Each house was
provided electricity from the national grid but solar water heaters were installed to reduce
electricity consumptiolby an estimated 60%. Also, cooking was done onpo@ss gas hobs, an
alternative to electric stoves. Propeientation of houses contributed to natural heating and
cooling and roofs were designed to provide enough shade in the summer but allow enough light
in the winter. Like the watesaving taps, lowenergy light was installed where appropriate.

Finally, the issue of solid waste removal was addressed. A system was laa&o
where household waste coldd passed through a septic tank thalated the solids and passed
the rest of the effluent to thmttom of the site where theresva a v eegtatecc al | 'y i nt
constructd wet |l and. 0 Tab a nalti-layered|filemavtiich cleaned thelwater so
that it couldbe used in flushing toilets and forigation purposes. The solids ke¢hensent to a
Biolytix filter, similar to the earthworm toileis Monwabisi, and those solids veein turn used
as fertilizer. Like the earthworm toilets, the Biolytix filteradourlessaand requires no chemicals
so it is environmentally friendly. Biogas digesters were used in place of septic tanks in some
areasa dispose of human and kitchen waste. fakiral methane gas that resulted from the
biogas digesters wahen used to cook with, a technique that is also used in Monwabisi.

Although the overall success of the Lynedéduo-Village is still being debatedhe
approach that was used to simultaneously supply the community with basic services and to
reduce the need for those services is onestiatld be considered when plannany type of
urban upgrading. While having access to water, energy and adeguodédion systems is
critical for any development project, it is also important to look toward the future and make sure

the systems implemented are in fact sustainable.

2.2.4.3 The Dead Sea Valley Permaculture Roject

In August of 2000, the Dead SeallMy project was initiatedn Jordan, justast of the
Jordan RiverL a wt o n a nfirst tBpi tanddrdtan Wwas spent designing sustainable housing

for a ten acre piece of land that was highly alkaline and salteey returnedri December of
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that same/earandtaught the men and women in the Dead Sea Valley afg@@ur couse on
permaculture design, atlken proceeded to direct the constiat of water harvesting swales

ditcheswith an uncompacted earth mound on the lower, sideally used assystem for

growing trees. To conserve water in an area where water evaporaticapidaa deep dam was
added to this desi gnsdepaBuesfirstruetions fbondingaafeneend Si n d
and instalihg a drip irrigation system under layerstbick mulch were left for the local people

to build. One thousand and fifteen trees were plantadencedin area anadn less tharone

year all trees had growwjth only seven lost

A year aftertheir initial visitto the project sitedLawton andSindhuarrived in Jordan for
a third time Many farmers were surprised by tir@wth of the treegheir expectations of the
growing fruits were low because of the overly salty sbthe summer of 200roughtvery
harsh weather with lowainfall, but asa result of the growth systetine treesoon flourished in
December of that same year. The site had produced onions and wintemtéclegrewreadily
between the water harvesting swales. pamegranatand guavdreesremained fruitful all in
soil with high pHand salt levels.

Lawton and Sindhu returned once again in April of 2002, a year after the initial planting
of the trees. The site had started to resemble a small forest along the water harvesting system.
An educationatentrewas built, wth a self cooling system thaperated without need for fuel
Their intention was tdemonstratéo the local people that there svao real need for expensjve
energyconsuminghousing designs Thepositive outcomesf the projectttractechumerous
peleincludingagricultural engineers argbvernmental officialas well as groups from
academic instittionsand professional bodiegttraction to the permaculture way resulted in an
organic research project set up by the Jordanian Agriculture DepafBaedin2004).

Although the location of the Dead Sea Valley Permaculture projectshiften that of
the project in Cape Town, mudanbe learnedrom the successfydermaculturanethodsused
When Lawton and Sindhwavelledto Jordan, they tailoredhé permaculture principles around
the dry climag of the project site. Weeecekdto take a similar approach in Monwabisi and tailor
those principles to the rainy and dry seasons. In making constructive use of this celsgsive
the practices introducead some of our mainesearchopics- climate issues igardeningwater

shortagesnd water conservation.
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Each case study displayed instances of success, failure and techniques to improve upon
current situations. Main principles from each case have helped our team identify the most
effective practices that were instituted. In all three cases the most cdimeusrwas on
providing basic servicesfood, water, public facilities. Other priorities were centered on
reducing community needs like water and energy consumption via sustainable development
practices. In many instances, most positive results wenetlserigh a high level of community
involvement. Making practical use of this information helped to emphasize the importance of
creating a project that touches upon all the principles mentioned.

2.3 Laundry Practices in Monwabisi and Consequent Implicati ons

As our project team developed a working knowledgeaxf Village principlesand urban
upgrading procedures, we came to realize that the original project objective of developing a
master plan for the upgrade of Monwabisi Park was outside the scopmafidme of our
project. As we discussed this issue viatith our liaism and our project advisors/e decided to
focus our efforts o more specifiarea where we could makeconsiderablanpact. During
initial phone interviews with Rinne Womersleywe noted that water supply and sanitation were
areas ofmain concern itMonwabisi. As conversations with our sponsor continued, our project
focus narrowed to the areaadmmunal laundry practices. We decided to focus on this
particular expressed needdause the upstream and downstream effects of washing offer
multiple improvement opportunities. By focusing our work on alternative water supplies,
improving laundry practices and developing a filtration ogéation system for reuse of
greywater, our tamcontributel to theupgrade of Monwabisi Park in a mantieat was

congruent with outimeframe and engineering capabilities.

2.3.1 Current Laundry Practices

Information in the following section was taken from an interview with Dianne
WomersleyOctober ', 2007.

The practice of washing clothes in Africa is considered more of a social event than a

chore. In Monwabisi, like most other regions of Southern Africa, the task is completed by
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women who use the opportunity to come together and skarg stories and song. Unlike
westernized cultures where there is desire for personal space, African townships share a feeling
of closeness and community spirit whicttilennelledn the communal washing activities of

their women.

When the sun is oulyomen in Monwabisi travel to municipal water taps to collect water
for washing in a bucket. There are about 20 to 30 households to one tap but the water is free.
The women return to their homes and wash clothes completely by hand in big plastic tubs.
When they finish, the water is thrown into the street and they return to the tap to collect water for
rinsing. The clothes are hung to dry on whatever is available. There are washing lines strung
between housing and on the outskirts of the settlerardpeople utilize fences for hanging.

As areas of Khayelitshamove toward urbanization, the social falwfdhe $ared
community begins to brealown. This is a notion that the Shaster Foundation is aware of and
trying hard to circumventBecause of tls, our teanapproackdthe improvement of laundry
practices with care not to overlook the sbampects of the task. We spanportion of our
initial time in Monwabisi observing the current washing practiced@widng forways to

improvethem withoufeopardizing theisocial value.

2.3.2 Alternate Laundry Practices

There are many improvement opportunities in the area of communal washing. The
process of doing laundry can be broken intodtaetivitieswater collection, washing and water
disposal. Our project teantooked at utilizing alternativevater supplies such as rainwater
harvesting, improving the washing process by using biodegradable soaps and simple laundry
devices, and making water disposal more effitby filtering the greywater anging it for

irrigation purposes. The following sections owtlihese ideas in greater detail

2.3.2.1 Rainwater Harvesting

Residents of Monwabisi Park currently obtain free water for drinking, washing, and
cooking from municipal taps which are shabetween 2680 households. They walk from their
houses to the tap, collect the water in buckets, and bring it back to their houses. The Indlovu

Centre has a direct water connection from the municipal tap to the clinic and guest house, and
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also harvests rawater from the roof of the creche, which is channelled to a 5,000 litre storage
tank behind the creche. The water harvested from the roof is used by the neighbours, and the
tank is conveniently situated for them. The problem withstorage tanis thatno matter how

much water is collected during the rainy season, there is not enough for the duration of the dry
season, and having one tank becomes an unreliable source when there is a shortage of rainfall in
a year. The rainy season is from April to Augastd the dry season is from November to March.
The youth centre has a large roof area that can be used for rainwater harvesting, but the space for
collection tanks is limited since the shack$4anwabisi are so close togeth#mterview with
DianneWomersley, September 22007) One possibility for improvemenhat was discussed

before arriving in Africa wasotfind ways to take advantage of the large roof area of the youth
centre and potentially the surrounding shacks to harvest rainwater.

A pracical method to calculate the amount of rainwater that can be collected from a roof
can be applied by simply knowing the dimensions of the roof and the average annual rainfall of
the particular region. This method consists of taking the dimensions ofofhte alculate its
area of impact and multiplying that value by average annual rainfall. The area of impact is
considered the area where the rain hits the roof. When using this method, the shape of the roofs
needs to be taken into consideration. If théewss collected from a flat roof, the area of impact
will be the same as the total surface area of the roof, but when the roof has an inclination the area
of impact becomes smaller; the greater the tilt of the roofeigethe area of impadtigure9).

The roof needs at least some inclination so the water can flow into the gutter and then into the
tank through connecting channels as showrignire10. Taking this into account, roofs that are
almost flat are the best for harvesting rainwater, since more rainwater can be collected.
(Gallardo, 2002)
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Figure 9: Area of Impact Calculations

Figure 10: Rainwater Harvesting Diagrams
(http://www.sociedadcivil.cl/nuevodiario/serviciostedir.asp?1d=667)

Tanks are available in different sizes ranging from 500 litres to 5000 litres. They are
most commonlylindrical and can be purchasedbe positioned vertically or horizontally.
Tanks can also be constructed such adelrecementanks GeeAppendixD). Qur teamwas
able to determine the size and number of tanks needed to harvested water from the roof of the

youth centre based on thdadations explained above.
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2.3.2.2 Biodegradable Detergents

One of the obstacles to recycliggeywater (defined as waste water from any source
other than toilets, which is known as blackwater) produced from washing in Monwabisi is the
presence of harmful chemicals in commercial laundry detergents, which as our sponsor has
explained are bought wittpst as the primary considerati@ommercial detergents contain
chemicals used to lower the surface tension of water (surfactants), kill bacteria, esxdiance
and add fragrance, and neutralize calcium and magnegsiom c h causi ng water fh
Someof thesechemicals are often slow to biodegrade, anth@mycases are unsafe to expose to
the environment. Phosphates, though a nutrient important to many ecosystems, are commonly
used as surfactants and can cause imbalance in naturally occurringiesreldetergents are
released into the environment. Other chemicals have been shown to be toxic and even
carcinogenic to animal lif@gndpotentially to humans in large enough quantities (laundry
alternatives.com, 2005).

The chemical composition of mogiramercially available detergents renders laundry
water unusable for agricultural recycling. Harmful detergent components can hinder the growth
of plants, or contaminate vegetables meant for human consumption. A possible solution to this is
biodegradable dergents, made from natural ingredients. A variety of companies make these
environmentally friendly detergents in both powdered and liquid form, which could serve as a
replacementor those in current use. The feasibility of this option will depend oretléve
cost between natural and synthetic detergents available in the Monwabisi area, but should be
considered in comparison to potential yield in gargeswn food and the health benefits

associated with the elimination of wastewater cesspools.

2.3.2.3Simple Laundry Devices

Although installing modern appliances like washand dryers in Monwabisi Park was
not practicalat the time of our projecive believedntroducing simple devices to aid in the
laundry processould prove beneficidgb the community. As itteod, the laundry process was
performedsolely by women in the settlement and the intéalseurput considerable strain on

their bodies. With a simple device to relieve some of that effort, the women would benefit.
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Thereweremanypotential devices thatere exploredo aid in washing practice. The
simplest would be a scrub board, the earliest version of the washing machiaddCa
Technology Museum, 20070ur liaison also mentioned the possibility of obtaining tubs with
built in scrub boards. This would make it easier for the women to remove dirt from the clothes.

Manual wringes were also exploretd helpimprove the washing process and shorten the
drying time. Hand wringers consist of two parallel rolkat areheld in tension, as pictured in
Figurell Clothes are run through the rollers to remove excess water. These devices are
powered by a crank and reducing gears (Canada Technology Museum, 2007).

Figure 11: Manual Hand Wringer
(http://www.cover-yur -basics.com/wringerhtml)

An alternative approach to a hand wringer might be a design that mimics a mop
wringer. This approach would ensure that no water was lost in the drying process. A mop
wringer is a gated basket that sits on top of a water buckattasep inFigure12. Water can
be wrung out directly into the bucket, and that water could in turn be filtered or used for
irrigation purposes.

A

Figure 12 Mop Wringer
(http://www.uspto.gov/iweb/patents/patog/week20/0OG/html/1318/USD054299220070515.htm)

25



Preliminary research into simple ol@nisms such as these gawe team a starting point
for our arrivalin Cape Town. After careful observation of the current laundry practices, we

better undersiodwhich approacheweremost feasible.

2.3.2.41Irrigation

Home Drip
The following information was taken fromv i AeSingple Home Irrigation System.

Implementing an improved system of irrigatiwas adesire othe Monwabisi
Communityasexpressedo usby ourliaison A possible system calleiimple home drip
irrigation was crated to make better use of gneter in the Virgin Islands. Since waseipply
can sometimes be a limitirigctorfor gardening purposes, an inexpensive and useful way of
irrigating the gardens in informal settlemewiss considered.

There are three major components that comprise most irrigation syatemsce of
water, gpressurizatiomethod,and a delivery system. Indaip irrigation systensimilarto the
one pictured irfFigure133, the source of water waspastic trashcan, ther@ssurizatioomethod
is the gravity that pushes the water downstreamd, the delivery system asdrip irrigation line
with homemademicro-tubingemittess, small tubes connected to the main hoBke trasican
holds the greywatehat flows through a liered screen and thento the drip irrigation line,
where themicro-emitters theristribute thevater into the soil of the garden. The miemitters
are small enough that only a drop of water is released at a time, where the drips of water irrigate
the roots of the plantsThis type ofdrip system wastes little amounts of water tiue

evaporation or over watering.

Fig. 1

J wlubliog emitters
-§ feet k

T iz o de = ; |~ (7
buried lmt ’ Fig d

Figure 13: Simple Home Drip Irrigation System
(http://rps.uvi.edu/CES/gf20.PDF
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Any source of water that is nobntaminated by waste productgetherit be from
washing dishes, washing clothes, or showeitag be usgin the drip irrigation systemrhis
method of recycling greywater ensures tvater used in daily chores is not wastéa addition
to consering resourcesthis system allows fagrowth opportunities itommunity gardens
When the simple drip systemused tolirigatea vegetable garden, the food can be used for
personal consumption or sale. tAe Indlovu Centre garden, theoducegrownis fed to the
children of the communitylmplementing the drip system in gardens within small
neighbourhoods Monwabisi couldorodice food to help feed many families.

Soakaways

The following information was taken from (McCormack, 2007).

Another avaueour team investigateidr irrigationwas the use of soakaway# soakaway
is an infiltration device that disperses water, rather than collectiigstcommonlyreferredto
as a 'holen-the-ground' that gradually waters the surrounding a¥éh its punctured holes on

all sides of the design, water seeps out similar to a drip irrigation system.

Regulating
brickwork

L ol Concrete
Natural base footing

Figure 14: Soakaway Cross Section

The soakawafunctions by a process of water flow. Water from the storage tanks flows
into PVC pipes that then flow into the laundry station taps. From there the water is used for
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washing clothes and the excess water flows into the drain, which flows into pipegrandd.
At the end of the pipes are soakaways, a short pipe with holes that water the ground.

A soakaway existedear a garden at the Indlovu Certiefore our project team arrived
onsite. It wagproven to be a success in its construction and owesall This prior knowledge
known to the community is useful for the implementation of a soakaway near the laundry station.
This soakawayvas the method chosenitdgate a garden acrof®m the youth centre because

it was inexpensive and very effectivewatering fruit trees.

28



Chapter 3: Methodology

The fundamental goal of this projegss to help the Shaster Foundation promote the
ideasof permaculture and sustainabilitythe communitythrough thedesign and construon of
an ecologically frienly communal laundry statioWe designed a system integrating rainwater
harvesting and drip irrigation techniques to address the issues of sanitation and water

conservation associated with the existing laundry practices.

We established the following objaces to attain our goal:
e Build strong relations within the community
e Gather information about laundry practices
e Explore options for water collection, washing and irrigation
e Designawashing station
e Evaluate and revise proposed design

¢ Build laundrystation

Before arriving in Cape Town, our teanvepeda proposed methodology for our work
in Monwabisi Park. Athat point in time, the focus of oproject had just narroweidom town
planningto improving laundry practices. Because of that, owgimei methodologyvas broad
and changed dramatically upon initiating our work at the Indlovu Ceftre.original
methodology section can be foundAppendix C: Original Methodology

There werdive specific categories in oariginal methodology which included
determining improvement opportunities, researching and developing practical solutions,
evaluating proposed solutions, integrating solutions with the Shastenfebat i onds mast er
development plan and developing community involvement strategldsough these stepsere
still relevant to our projeatork, someof themtook priority overothers. When we first spoke
with our sponsor in person, we had already ifiedtthe improvement opportunity that we
would be focusing on. Because the idea of a communal laundry station was so unique,
researching practical solutions turned igaghering information about laundry from the
community and designing a station laythat wouldfit with the social and spacial constraints of
the area. This became a major focus of our project. Evaluating proposed solutions also shifted

to evaluating proposed desigr3uring our work we made sure that our proposed solutions such
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as ranwater harvesting ancetuse of greywatdit with the master development plan of our
sponsor.Finally, community involvement became a central focus of our work in Khayelitsha.
From the beginning, our team put a heavy emphasis on building relationsiig®mmunity

members and involving them in our work.

3.1 Community Relations and Contributions

Our team has made a strong effort to contribute to the Indlovu Centre in as many ways as
possible. In building our relations with the people in the communwigyhave interacted with the
youth by playing billiards and casually conversing. The group has befriended many community
figures like Glen, the nurse in the health clinic, Buyiswa, a community leader and the manager of
the créche, Opah, the manual labmanager, and other community members involved in the
Indlovu Centre.

At the beginning of our work at the Indlovu Centre, our sponsor took us around some
areas of Monwabisi Park and showed us houses, government toilets and municipal taps. On this
trip we found that only two of the five taps in the entire area we visited were functioning. The
roof on one of the houses we saw was collecting water and bellowing as a result. Through this
trip, we saw a definite need for functioning communal taps ardfi@rent way of water
harvesting. These needs only reinforced our conviction about the impact this laundry system
might provide.

Group contributions to the Indlovu Centre have been made through different avenues.

We began collecting plastic bottlesthe Big Blue hostel. The bottles will be used for lights

and ornaments that the community children make and sell out of recycled material. We have

helped cut the plastic bottles in preparation for painting. The finished ornaments were used for

the Cty Cape Town Christmas tree. Additional contributions at the Indlovu Centre have been
through building a solar oven, helping build a patio for a community member, cleaning the site

area for the upcoming community centre, and serving food at the sougrkitthbuilding the

patio we excavated rubble and trash from the ground to help even the surface. We continued the
project by collecting sand from Muizenberg beach that was piled into the bed of the community
truck (the fAbakki endtrpe Taesdnd was ksedto ebea th&kgrouna foitthee c e
patio and then cement tiles were laid to finish the project. Similar to the work done for the patio
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site, we dug up rocks, bricks and trash at the community centre site in preparation for building.
Thegroup also helped serve soup and bread at the soup kitchen.

Building strong relations with community leaders and members helped bring about
various positive results in this project. We fouhdt instrengtheimg our relationships with the
communitywe formedrespect and dual cooperation for the main task at hand. Implementing
this laundry station meant having the help and input from the community as well as ourselves.
Ensuring the community that our work at the Indlovu Centre was intended to heldegrov
more appreciation and acceptance on their behalf.

As a group it was essential to help and engage ourselves within the community whenever
possible. These contributions, in addition to the laundry system, helped our team strike a
balance between wodnd socialization with the community. By having continued to contribute
our time and effort to the community, we hoped to maintain strong relations with the people of
the Indlovu Centre as well as spread the-Fitlage concepts that Di has already plahie the

area.

Cast of Characters

The following individuals have been involved with the project and have been of great
help and assistance. The help we have been provided with range from community leaders to

volunteers to the owner of a successful South African business.

Buyiswa Tononas the manager of the créche. She helped to familiarize our team with

community members, Xhosa tradition and language.

Opah is the manu#bourmanager of the Indlovu workers. He and his team that include

Kolani, Obugile, and Sean have helped withrtreuallabourportion of our project.

Kol ani i s Opahos vithtbelaboarof thevgropecth as hel ped

Obugile is a young worker who has also helped witHaheur.

Sean is another young worker who has also helped witlatber
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Mike Tremeelis theownert he ¢ o mpBenaym®@ Ewhoo donat ed various

products for the tanks stands and fence). He also lent us many tools to use onsite at the Indlovu
Centre as well as opened the EBB®am factory for us to work out of.

Pat Carriga is a volunteer who was living at the Indlovu Centre guest house while we were
working there. He provided us with advice about safety and life in Monwabisi Park. He also

transported us tbardwarestores to pick up items for the construction on thedaystation.

3.2 Information Collection

Before beginning the design process for the laundry station, our team collected
information on laundry practices in Monwabisi Park by conducting informal interviews with
community members. This included multipeneersations with our sponsor, the Endlovini

volunteer staff, local women and community leaders.

3.2.1 Interviews

One of our initial interviews was with Moses, a memifedhe executive suizouncil of
thelocal street committeeHe gave us a tour of several sections of Monwabisi Park and
introduced us to women whoene doing laundry next to a municipal stand pijgée were able
to observe the women as they did theiashing and get a better feel thelabour involved in
the pocess.Typical washing practices are picturedFigure1l5. We also had a short interview
with Moses where we explored different ideas for the laundry stafibe full interview is
detailed inAppendix B: Key Informant InterviewsViosesemphasized thenportanceof
educatiori both teaching people how to do laundry correatiywell as utilizing a community

station as a place to inform peopletopicssuch as HIV prevention.
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Figure 15: A Woman Doing Laundry in Monwabisi Park

Anotherinterestingsuggestiorthat came from our interview with Moses was the idea of

starting a laundry business. Although Moses was focused on buédindromatswhichare

outside of the context of our project, it sparked the idea of employing local women to use the

laundry station to do washing for other families. We presenteddhiseptto our sponsor who
was excited about thdea Oncethe Community Centre is builihe Indlovu Centrevill have
thecapacity to host up to 27 peofiletweerthehostel and guest house. Di suggestedahat
business could be startamitake care of thevashing for those visitors.

Because of the context of our project, most interviee® informal and often
spontaneous. Frequently, idagere tried out on peoplgho were simply working in the
vicinity of the Indlovu Centre As we staed to draw up preliminary designs, we shared them
with oursponsomas well as volunteeuch agPat Carigan. Their input was valuable in
maintainng the momentum of the design process, which is further detailed in the following

section.

3.2.2 Rainwater Harvesting

Taking advantage d@lternative water supplie@gasone of the majogoals of thigroject.
Because Cape Town receivesubstantiaamount ofrain during winter monthgur team

decided to harvest rainwatergerveas the main source of water for the laundry station.
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Rainwater will be harvested from the roof of the Youth Centre,wstiands adjacent to the
laundry station, and run from the gutters to large water storage tanks.
Determining an appropriate size for the water storagestamklved calculationgased
on annual rainfall dataOur team measured the dimensionthefYouh Centreand used those
figuresto compute the total surface argfethe roof By simply multiplying the areaf the roof
by the average monthly rainfall in the City of Cape Town, we were able to estimate the potential
amount of rainwater that could berbestedoff of the building The resultsire shownn the
Tablel.

Month Rainfall {cm) | [Total Left Side Right Side
January 15 1,311 656 656
February 1.7 1,486 743 743
March 2.0 1,748 874 874
a1 3,583 1,792 1,792
6.9 6,031 3,015 3,015
9.3 8,128 4,064 4,064
8.2 7,167 3,583 3,583
7.7 6,730 3,365 3,365
September 4.0 3,496 1,748 1,748
October 3.0 2,622 1311 1,311
November 14 1,224 612 612
December 1.7 1,486 743 743
Year 51.7 45,186 22,593 22,593

* Rainy Season

Table 1: Potential Rainwater Harvesting Data
http://www.weathersa.ccazClimat/Climstats/CapeTownStats.jsp

During the height of #h rainy season the roof of the Youtar@re hagpotential to collect
upwards of 8000 litres of water per month. By taking this information into acaswmll as the
fact that people would be using water on a daily hbasisteam decided that having the capacity
to store 6000 litres of watat onetime woud be appropriate for the harvesting systeBecause
the roof is double pitched, there will béamk placed at the eraf eachgutter. Due tospaial
limitations as well as the desire to store water in separateriahkeingused for the laundry

station, we chose to purchadour 1500 litre tankgwo of which would be elevated and serve as
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thegravity fedwater source for the laundry system and two of which would be on ground level

and available as a water supply during the summer.

3.2.3 Laundry Site Layout

AutoCAD is a Computer Aided Design software application for designing and sketching
in 2D and 3D. The CAD drawing of the Indlovu Centre in Monwabisi Park was created to
facilitate our team having a clear view of the location of the buildings and the open spaces in the
centre that could be used for our project. W¥ed thido provide the acial dimensions of the
site and to perform the necessary calculations for designing our project. Every dimension of the
items in this drawing was measured by the members of our team. The drawing includes the
existing buildings such as the creche, storageséoclinic, youth centre and soup kitchen. This
sketch also includes the spaces where the community centre/ggeitable garden, and laundry
stationwerebuilt. Now that our project isompleted, the Shaster Foundation can use this
drawing as a refenee for further plans in the development of the-Kdtage.
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3.3 Design Process

The design process was ongoing in the early stages of our time on site, with observations
and interviews botliving inspiration and presenting obstacles to be worked around. This
section will explain the various concerns and consequent design parameters that were
encountered, and the following section will detail the final system design that arose as a best fit
to these issues.

Ergonomic constraintand superfluous labolnecame apparent very early. Though water
conservation techniques are beneficial in many ways, if a means of implementing them is more
difficult than the conventional method, the people simplpwot use it. Washing |
station would need to be at least as easy as at the water taps, a simple task for some parts of the
process but not for others. One of the main advantages of a laundry station as envisioned in the
earlier stages of our gject was that water would not have to be carried long distances, but as we
found out on site, many residents remedy this by simply doing their laundry at the municipal
water taps. It was therefore desirable for water delivery to be at least as sinupierasdn a
faucet (making a manual pump or even a particularly slow feeding tap unlikely options), and for
the wash basins to be conveniently placed. Disposing of water in the street, though unsanitary
and wasteful, is extremely easydamsystem componethat would forcaisers to deposwash
waterat a certain location or in a certain more time or energy intensive nraigtevery likely
be skipped altogether. Constructive use of wastewater (a very important design consideration
from a permaculture ahdpoint) would have to be nearly automatic to ensure use.

In order to preserve the social nature of the laundry process, the layout of the site would
need to be conducive to conversation and interaction. Though orienting wash basins in line or
against avall would be more space efficient, these layouts separate individuals and make the site
less welcoming, whereas room to move around and places to sit add to the communality of the
design. Also important was not to obstruct already existingpughfaregnd communal spaces.

As shownin Figurel6, thesite selected by our sponsor is bordered by the street on two sides and
the stairway to the Yout@entreas well as theommon waiting area for the soup kitchen on the
other.Above, the porch of the Youth Centre is common area for people to spend time, and would
be obstructed if crossed by a gutter or blocked by a storageTtaiskvas characteristic of the

commoninteracton between functional, social, and spacial design concerns.
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Because the system was to be designed specifically for the Ind&nte the priority of
build cost changed from what we had planned before our time on site. Though minimizing cost
was importat) the station was envisioned by our sponsor (as with most of the features of the
centrg to stand as an example of what can be accomplished using ecologically friendly means
and as an alternative to government sponsored amenities. The system to bel desigifieally
at Indlovu did not have the same budgetary constrictions as would be encountered by the average
household in Monwabisi, which was excellent for opening design options, but did not encourage
the reproducing of the system in the commurstyggestions for building a more basic, low cost

system are discussed in the results section.

3.4 Final Design

The final design consists of 3 main physical and functional components: a rainwater
harvesting system, a laundry station, and an irrigation system for dispersion of the used wash

water. This section will detail each of these and the functioning of the system as a whole.

3.4.1 Rainwater Harvesting System

As previously mentioned, two 180itre storage tanks placed behind the building are
raised to a height of ~2.4 metergvel with the first floor of the centiieto provide the elevation
necessary for the gravity feed to the laundry station. Water from thex{@téeng gutters is route
to these tanks, and beneath each are identical 1500 litre storage tanks at ground level which serve
as overflow containers for the heavy rain of the winter months. Water can be drained from the
upper tanks to the lower tanks (individually) by a simpleeravhen they become full or when
water is desired in the lower tanks for any reason. The lower tanks are fitted with a tap at the
base, and are accessible to the neighbouring community in the same manner as the existing 5000
litre tank utilized by the cehe. Placing the tanks behind the centre maximizes the space for the
laundry station in front, keeps the view from the deck of the centre free of obstruction, and puts
the tanks safely away from areas where people will commonly pass to avoid the rjakyof in

should on of them fall. A model of this setup is shown in Figlre 1
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Figure 17: Rainwater Harvesting System

3.4.2 Laundry Station

The water from the raised storage tanks is carried along the sides of the building to the
front through an 11.5 meter length of PVC tubing, painted black to make best use of solar
heating. Two double wash basins are arranged facing one another (for a total of four basins),
each with a tap from the water line. The basins are stainless sté&\andn inclined edge that
is ribbed to act as a washboard. The water tap from the municipal line will be connected to the
basins for use during the dryer summer months when the storage tanks will often be empty, with
a oneway check valve used to prevdiackfilling of the storage tanks. The water from the
basins is drained away to a connecting central line which carries the water to the irrigation
piping. This section of the design is illustrated in Figu8e 1
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Figure 18 Wash Sation

3.4.3 Irrigation System

The water from the laundry station is carried through bgratle PVC piping under the
street next to the youth centre to six fruit trees in an adjacent plot. As pictured in i goee
trees are arranged in 2 rows3fvith a 1.25marea allotted for each. The water is carried
through three perforated pipes running down the centre and sides of the trees, buried at a depth of
.5 meters to reach the tree roots and avoid satarafithe surface soil. Figu@0illustrates the

configuration of the irrigation piping.
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Figure 19: AutoCAD Drawing of Irrigation Layout

Figure 20: ProEngineer Drawing of Irrigation Layout

3.5 Implementation

The following section outlines the approach our team took in constructing the rainwater

harvesting system, communal washing station and greywater irrigation system.
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