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Abstract

Greywater disposal is a service issue that has yet to be addressed fully in urban
informal settlements of South Africa. Greywater exposure poses great health
dangers if this wastewater éhsposed of incorrectlySilvertown proved to lack
infrastructure for greywater disposal and showed prevailing evidence of physical
exposure to disposed greywater. There are no formally defined manners of
greywater disposal in Silvertown. Therefore, there is a need for inftastal
development to support safe greywateltection, disposal, and possible treatment.
Heterogeneous Infrastructure Configuration (HIC) scholars have pointed out that
empirical work still needs to be done to validate the theoretical arguments that
infrastructural growth in the Global South doed emphasise uniformity and
standardisation. To address the greywater disposal probtematructed wetlands
(CWs) were implemented in Silvertown (a section of an informal settlement) as a
proposed solution for greywater disposal. This study investigatedttie CWs
integrated with existing infrastructure over three ye&rparticipative, iterative
design process was implemented to feegateinks between the residents and the
existing heterogeneous infrastructure. In this research, HIC was used as a
theoretical framework to help understand the dynamics that shape the engagement
with the CWs by the residents @&ilvertown and integration with existing
infrastructure. Notably, in the absence of the provision of infrastructure and
services, the people of I&rtown have actively constructed the environment
around them to provide the required services and infrastructure. It was also evident
thatfipeople as infrastructubeas Simone (2004) phrases it, emerged as a prominent
process in the provision of services. A qualitative study which included- semi
structured interviews, unstructured interviews, and observations collected over
three years was used to collect data frolwe®iown. The research findings showed
that CWs made significant progress beyond justrof§ a solution for greywater
disposal and the controlled/treated release of contaminated water through
integration with related infrastructure and services. However, it was also noted that
the effectiveness of the CWs was hindered by challenges su@ndaligm and
negligence. A collective effort was needed from the service providers and the



residents to ensure the functionality and sustainability of planned infrastructures

such as CWs in Silvertown.
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Chapter 1. Introduction
1.1.Introduction

The issue of sanitation is a problem that has many layers in the context of informal settlements
in South Africa (Pan et al. 2015). Local governments and municipalities need to pay more
attention to addressing the problem of greywater disposal in infegtildments. The effective
management of greywater in these regions is of paramount importance. It warrants significant
attention due to its potential to constitute a substantial public health hazard to individuals
residing in these communities (Carderakt2018). There is a recurring problem of people
polluting their areas because there are few facilities to dispose of greywater safely. In this
thesis, an argument is made that the dynamics of ecological and environmental trends are
shaped by many politat, economic, social, and cultural factors, which in turn have reciprocal
effects on these spheres (Minch 2011). Due to the lack of greywater facilities, informal
settlements tend to create a situation where greywater is disposed of in several infosnal way
Therefore, this study logkto understand the greywater disposal situation in Silvertown, a
portion of an informal settlement, and the dynamics formed from the introduction of CWs as
an intervention to address the collection and treatment of greywater. Data collected from
Phases 1rad 2 relating to the design, building, and use of the CWs helped to understand how
the CWs acted as additional heterogeneous infrastructure configurations (HICs) in a

community that was already using informal means of living.

1.2.Background

The urban shanty towrikslumd, or informal settlement as it is called in South Africa, is a
common feature in many modern cities in the developing world. They typicallyranseapid
urbanisation in a socipolitical environment that cannot supply housing and the associated
infrastructure(Huchzermeyer et al. 2011Pnce an informal settlement is established, it is
challenging to change, even for the better, since change often requires the removal of people.
This leads to a dense urban settlement, sometimes consisting of tens of thousands of people,
with minimal acces to sewage or greywater treatment. According teH#bitat (2014), 881

million or 29.7% of urban dwellers in the developing regions of the wedre infislumo,

while in SubSaharan Africa, 55.9% of urban dwellers livedfslumo. In South Africa,

accoding to Stats SA records in 2011, there were between 1.1 and 1.4 million families, or 2.9



and 3.6 million people living in informal settlemeri&as SA 2016)These settlements are
typically defined as having inadequate infrastructure, most notably water and sanitation. The
first goal within UN SDG 6 iguniversal and equitable access to safe and affordable drinking
water for alb by 2030(Desa 2016)When it comes to South Africa, there have been some
improvements. According to Stats SA, 88.6% of South African households had access to piped
water in 2017 (Stats SA 2018). However, this pace of development has not been matched by
the intrinsically linkedsecond and third goals of adequate and equitable sanitation and hygiene
for all. Only black wateri(e.,sewage) has been considered, so while pit latrines or communal
ablutions have primarily replaced open defecation, the unintended consequencegabétap
services without greywater collection and treatment include rivers of untreated greywater

coursing through dense, informal settlements.

1.3 Problem Statement

The problem is that even though the provision of water, blackwater sanitation, and electricity
has generally been provided in informal settlements (legally or illegally), the same cannot be
said about the accessibility of the provision of ways to dispiogegwater. It seems that when

it comes to sanitation in informal settlements, the solution for black water has been addressed
through the provision of mobile toilets (chemical toilets, ventilated improved pits, and pit
latrines), however, there is no pey solution for greywater. This research aims to see how
people will engage with CWs as infrastructure configuratemebuilt to augment their current

or past disposal methods. It will be important to understand how people will relate to the CWs
as there could be different dynamics involved such as the engagement, views, and association

and various stakeholders.

Some studies have indicated that green infrastructure (GI) can be an alternativnicolow

urban areagAdegun 2019; Diep et al. 2019)herefore, the research intends to see how
residents will relate to a Gl through CWHIC will be used as the theoretical framework for

this study. Related case studies present&&timndler et al. (2019) and Sseviiri et al. (2020)

have looked at the demand, awareness, and everyday use of infrastructure that has been
established to address a particular problem. Therefore, this research aims to understand how

people related to the CWSs as a concept in an informal settlement colhiexs important as



in HIC there still is work needed to understand the different kinds of risks and strategies of the
people engaging with HIC in different contexisawhon et al. 2018)The problem of
greywater disposal and treatment is a cause for concern as this could pose an immediate threat
to the residents living in Setswetla as well as to the adjacent Jukskei River system. Therefore,
it is up to the residents in Setswétlanformal settlement to make sure they take ownership of
their environment. In a pilot study by the research team in 2019 it was discovered that the
people of Setswetla have already been finding various ways to dispose of their greywater. This
research vl look at how these existing methods of disposal will be augmented or disrupted
with the development of the CW§he primary aim of this research is to understand what

dynamics shape the engagement with CWs by the residents of Setswetla as it relates to the HIC.

1.4Research Aim

Informal settlements like Silvertown tend to have greywater disposal problems due to the
unofficial settlement setup and the need for more services. More emphasis should be placed on
resolving greywater disposal issues, particularly inside informal settlsmr his phenomenon

merits considerable study because it poses a severe public health risk to persons living in these
communities Greywater is domestic wastewater that has not had direct contact with human
waste. Greywater can come from washing machisisewashers, showers, and kitchen sinks.
Most greywater streams generate effluents that are low in suspended particles and turbidity and
high in dissolved pollutant&haly et al. 2021)In Silvertown greywater runs freely through

the environment, leading to potential health and hygiene issues for residentsetrng
exposure to untreated greywater can reduce water permeability and capillarity, which makes it
a potential health riskVuppaladadiyam et al. 2019Jherefore, this research followed and
evaluated a larger project to install natbesed greywater collection and treatment systems in

an unplanned urban settlement. Considering the intricate nature of the subject matter, it is
imperative to be mindfulfdhe interaction dynamics within interconnected sersystemsin
additionto look at the methodologiesdprocedureemployedoy theprojectteam throughout

this intervention spanning four years (2€A®2).

According toArmitage et al. (2009)he communityfocused greywater management system

developed irCape Town required more community commitment and an understanding of how



greywater mixes with stormwater, blackwater sanitation, and solid waste removal. Using the
Johannesburg case study of Silvertown, the objective is that the information gleaned from this
research and its critical review will help people understand the eanmgérplays of greywater
disposal. This study intends to assess the HIC of greywater disposal when @Wésnghe

main objective was to document tBdvertown communitgs involvement in developing the

CWs through the design, building, use, and redesign phases. Firstly, this was achieved by
analysing the data collected by tl'RBWAT project during the design workshops to
understand where the community stands with the proposed wetland psaeahd, once the
building started, documentation of the participatory, iterative design, the assessment of the
building, the use of the CWs, reflection and feedback, atditding/extending the CWs was
provided.This was achieved through structured and unstructured interviews and focus groups
with the Silvertown community and various stakeholders, including community leadership,
ward councillors, and the project team. Structured and unstructured observations
compkmented the interviews and focus groups. The utilisation of HIC was the theoretical
underpinning to facilitate modelling the research investigation in Silvertown. Silvertown HIC
served as a case study to analyse the introduction of CWs as a complenwdutary ® the

infrastructure that was already used for greywater disposal.

1.50verarching Research Question

What are the dynamics of adding constructed wetlands as a solution to the problem of

greywater disposal, collection, and treatment in the urban informal settlement of Silvertown?

1.6.Research Objectives

To answer this question, my research objectives were fourfold:

Theprojects main objectivavas to document the development of the CWs through the phases

of design, building, use, and redesign in Silvertown.



1. To document how residents of Silvertown disposed of their greywater before and after
the development of the CWs.

2. To understand the extent of using the othfastructure and services in Silvertown and

get an idea of how the CWs fared.

3. Toexamine how the CWs officially integrate with existing greywater removal

mechanisms in Silvertown.

4. To understand the dynamics that formed from the existence of the CWs in Silvertown.

1.7.0utline of the Thesis

Chapter 2: Literature Review

This study is positioned in the literature review, which offers a comprehensive and deep
perspective on the body of knowledge around infrastructure, greywater, and sanitaiious

topics include informal settlement, infrastructure development, sanitation, political ecology,
and HIC. | start by giving an overview of the United Natiencepts of developmental goals

and their achievements over the years, as well as how sustainable developmental goals could
be achieved. | particularly contrast and talkhe work on informal settlement in developing
countries and the present precarious conditions. Concerning informal settlement, | outline the
backbone of infrastructure: the society. The research then brings to light the Wwef&lmifres

right to thecity as it relates to Silvertovam past, present, and future oppression and
development. | then follow this by tying political ecology to access to resources. Greywater in
Silvertown showed a lack of access to infrastructure due to political, economic, social and
environmental power. Theris a look into understanding the participatory approach and the
constructed wetlands. | conclude this section by analysing the framework of HIC, which is the
guideline for the steps that the research projecttakié andoutline the contribution to the

scholarship presented already.



Chapter 3: Methodology

This chapter details all the methods used to fulfil the aim of the study. The chapter overviews
the processes involved in acquiring and analysing data. This starts by claiming my position in
the project. The background of the study follows this, contastngl Alexandra Township,
Setswetla and Silvertown. The methods used are clarified and applied to the study in the next
step. Qualitative research methods were used:-pnaioability sampling, ethnographic
observation, structured and unstructured intervigey®to ethnographyfocus groupsand
reflective journal. Narrative analyses were applied to the data analysis. The chapter concludes

by discussing the ethical considerations and limitations which the study faced.

Chapter 4: Results

This chapter presents all the results produced to fulfil the research questions, aims, and
objectives. It starts by presenting the history and current structures operStetdviretla and
Silvertown for life to make sense to the community living there. In analysing greywater, the
chapter lag out the services provided and those not provided. That is concluded by the main
result data, which details the design, build and use of the CWs in Silvertown.

Chapter 5: Discussion

This chapter discusses the research findings, what the study aimed to find, and the literature
presented. Firstly, there is a discussion of the knowledge that this study has added to the body
of work of HIC, which was the guiding framework. The main arguts&om the literature are
summarised.The chapter then discusses what was found in the result and presents it
chronologically.This is followed by the relation and communication of the result to some of

the main literature of the study, likpolitical ecologyo and thefipeople as infrastructubeThe

chapter concludes by discussing the elements that shaped how the results were produced and

analysed, along with a discussion of limitations and recommendations.



Chapter 2. Literature Review
2.1.Introduction

This chapter examines the different bodies of literature associated with urban sanitation and
greywater infrastructure. The section will start by looking at the Millennium Development
Goals (MDGs) and Sustainable Development Goals (SDGSs), as they weoelsngth by the
United Nations to achieve important social priorities. Sanitation is critical to this research and
is one of those priorities. After this, the chapter takes a deeper look, reviewing literature
worldwide on sanitation, followed by direct litdure looking towards sustainable urban
sanitation. As CWs are a type of Gl, the literature briefly looks at the potential of Gl as an
approach to development and the components that can determine it. The context of this research
is an informal settlemen(Silvertown) in an urban developing country (South Africa);
therefore, giving the characteristics of greywater and informal settlements, respectively, is
necessary. Linking sanitation and informal settlements, this chapter then looks at the lack of
infragructure in informal settlements. Next, the chapter examines whether the Global North
infrastructural configurations, installed in the colonial past, have stood the test of time in the
Global South. The chapter then examines why the informal settlemexsttintture has yet to
develop. Answering this question requires looking at the impact of colonialism and
neoliberalism in structuring human rights to access resources. In understanding how unfair
competition for resources affects developing countrieschiapter then outlines how people

can be considered as part fififrastructur@ to organise social relations. This ties in with
Lefebvrds triad spatial model relating to the production of space. Space contestation in the
context of South Africa, especially concerning informal settlements like Silveiown
environmental degradation, is situated in political ecology, which is outlined in relation to HIC.
The chapter then highlights the importance of participatory approaches since these build on
how one consticts community infrastructure with the residértslp. Finally, this literature
chapter concludes by looking at the framework of the study, which sets the tone for profiling

the greywater disposal system in Silvertown.

The Millennium Development Goal@MDGs), agreed to in 2000, maintained a retroactively
narrow focus on poverty reduction. In contrast, the Sustainable Development Goals (SDGS),
agreed to in 2015, include new themes that reflect an approach that sees the environment,

economy, and societysaintegrated systems rather than separate competing pHars.
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example, urban areas, water and sanitation, energy, and climate change are all prominently
featured(Woodbridge 2015)Poverty has persisted in Global South countries, particularly in
Africa since colonisation, and continues to this day. According to urban geography, the
development delivered to the Global South nations has remained the same to bring about
progressive deslopment. Work fromAkinloye (2018), Fehling et al. (2013), and McCloskey
(2015) has demonstrated that the MDGs failed to meet their objectives, prompting the
introduction of the SDGs. The underlying theoretical framework of HIC corresponds to
previous research on southern urbanism, which challetigesuniformity of modern
development(Lawhon et al. 2018)HIC is based on political ecology in connection to
sustainable development; understanding the consequences of SDGs on the environment and
people necessitates paying attention to the power dynamics that affect how all SDGs are
understood and implementddaughout the Global North and Global So(lttDermott et al.

2019)

2.2. Millennium Development Goals and the Sustainable Development Goals

Before 2000, the MDGs originated through activities, objectives, and various development
conferencegDurokifa et al. 2018)The United Nations adopted the Millennium Declaration,
which commits member countries to a new global partnership to reduce extreme poverty,

establishing precise targets with a 2015 dead®@arinen et al. 2011)

The United NationsMillennium DevelopmenGoals(MDGs) wereasfollows with 21 targets
(see attached documdappendix D)n the appendix with the goals, targaetsl indicatorks

1 Eradicateextreme poverty and hunger (Goal 1).

1 Achieve universal primary education (Goal 2).

1 Promote gender equality and empower women (Goal 3).
1 Reduce child mortality (Goal 4).

T Improve maternal health (Goal 5).

T Combat HIV/AIDS, malaria, and other diseases (Goal 6).

1 Ensure environmental sustainability (Goal 7).



1 Develop a global partnership for development (Goal 8).

(Saarinen et al. 2011, 201)

The MDGs were intended as a primary motivator to enhance development efforts in and on
behalf of impoverished nations. The resultant attention on MDGs and the increases in funding
and aid to address MDGs indicate that the MDGs may claim significant aésbmehts on

that front (Easterly 2009) Eight goals were established to alleviate poverty and human
deprivation worldwide, with specific targets and quantitative indicators to be met within 15
years from 2000(Hulme 2009) Sanitation was embedded in Goal 7 (Environmental
Sustainability) which was to halve the proportion of the population without access to safe water
and basic sanitation. However, before the set 2015 deadline, it was evident th&uinost
Saharan AfricagSA) nations still needed to meet the MDGs for most indicg@ya 2011)

It was also saithy (Blair 2005; World Bank 2003hat Africa was behind the most in terms of
progress, and would fail to reach any of the MDGs by 2015. It was also pointed out that the
goals were highly attainable if leaders of developing countries were cautious and willing to
channel all required resags to achieve the goalaccomplishmenfAjiye 2014) In other
countries, internal problems delayed the progress towards achieving the goals. In one example,
Nigeria was falling behind because of bureaucracy, poor resource management in the
healthcare system, sequential healthcare worker industrial aaiuh, Boko Harards
insurgency(Oleribe et al. 2016)Iin terms of other goals, was the MDG campaign a success?
Former Secretarzeneral of the United Nations, Ban-Kioon, reported that by the end of
2015, extreme poverty was eradicafgtDP 2017) Over the previous two decades, extreme
poverty had been decreased dramatically. In 1990, over half of the developingsworld
population lived on less than $1.25 per day. However, by 2015, that proportion had been
reduced to 14%UNDP 2017) As much as the other goals were not reached by 2015, the same
can be said about the embedded sanitation goal. The MDG sanitation oljgeletd/by a large
margin asnany people did not have access to improved sanitation by the end of 2015 (2.37
billion) when compared to 2.45 billion in 1990, and sanitation coverage slipped to below 50%
in 47 countriegUnicef 2016)



The relationship between the issue of fulfilling service delivery backlogs, uneven distribution
of services, and unhappiness with sanitation services in informal settlements in South Africa
necessitate a deeper examination of equity, as outlined in thiseBkrarch. These aims have

not been met in informal communities which lack sanitation, garbage management, and water
access amongst other service. The government has prdithiegutovision of a basic sanitation
facility which is easily accessible to ausghold, the sustainable operation of the facility,
including the safe removal of human waste and wastewater from the premises where this is
appropriate and necessary, and the communication of good sanitation, hygiene and related
practices (Pan et al. 2018, p. 30)lthough the policy demands these provisions, South Africa
still had failed to meet the MDG by halving the number of people without improved sanitation
according to(WHO/UNICEF 2015) The remaining challenges are twofold: environmental
sustainability and severe inequality.

The Sustainable Development Goals (SDGS), to be reached by 2030, attempted to extend these
challenges because the relevant MDG targets lacked precision and @fantyemoortele

2018) Some scholars argued that MDG 7 placed flitble attention on environmental
concerng) notably climate changéMcMichael et al. 2004) Others argued that Goal 7.C,
access to clean drinking water and basic sanitation, overlooks local issues such as
infrastructure, distance, security, pricing, pollution, and a basic grasp of hygiene and sanitation
(Dar et al. 2011; James 200®thers have argued that Goal ADimproving the lives of at

least 100 million slum dwellefisis too modest, addressing just 7% to 9% of estimated slum
dwellers by 202@QLangford 2010)The case of informal settlements like in South Africa, where

sanitation has not reached equality status is one such example.

The SDGs superseded the MDGs in 20B&ik et al., 2021)as stated by the United Nations
General Assembly, which adopted the 17 targets. The UN meticulously prepared the SDGs to
meet all goals by 2030 adequatéilen et al. 2017)SDGs are not designed to replace MDGs

but are meant to supplement thghiien et al. 2017)Some SDGs targets are improvements to

the previous MDGs, while others are entirely new to this new framefMoiskira et al. 2023)

SDG9® global agenda call was for an integrated approach to development to revisit how

societies are built and includes marginalised populations more effecthiiely.et al. (2017)
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noted that SDGssuccess or failure will primarily depend on national implementation.

However, the SDGs reflect a significantly more integrated, and holistic agenda than the MDGs.

The move fronMDGs to SDGs served asblueprint for achieving a more equitable future for all

and, in the case of water and sanitation services, ensuring the availability and sustainable
management of water and sanitation for all as encapsulated in §EEe@a et al. 2021)Vith

the adoption of the SDGs, governments have committed to ensuring universal and equitable
access to water and sanitation for all by 2030, reducing inequalities in access to drinking water
and sanitation, and providing high levels of water and sanitggovice in terms of quality,
accessibility, and reliabilityMvongo et al. 2022)Meeting SDG 6 objectives necessitates a
fundamental rethinking of the urban sanitation-sabtor(Schrecongost et al. 2020SDG
objectives 6.1 and 6.2 conceaocess to safe water and sanitation facil(fiBe=ard et al. 2022)
Despite significant progress under the MDGs bannerSsiiaran Africa still had water and
sanitation problems. Similarly, meeting the SD@Gkjectives for universal water access and
appropriate sanitation, agreed upon by the international community by 2016, was impossible
(Estache 2017)Specifically looking at sanitatioschrecongost et al. (202@re concerned

that urban sanitation programmes were focused on the gradual extension of centralised sewer
infrastructure, with little consideration given to reaching the poor,-teng service supply,

financial viability, or the public system functionecessary to accomplish such results.

The COVID 19 pandemic highlighted the importance of water and sanitation services, given
the growing inequalities and disparities between {glome and lowand middleincome
countries(Pereira et al. 2021)SDGs 6.2 (sanitation and hygiene) and 6.3 (halving the
proportion of untreated wastewater) aim to provide clean sanitation to everyone by 2030.
However, the present pace of sanitation growth in some developing nations like Colombia
needs to be more actimad would need to triple to meet the targets by Z8a8er et al. 2022)

In a study in Algeria, the analysis revealed that the drop in real investment since 2009, coupled
with a budget deficit that has grown from 201.49% in 2015 to 385.56% in 2018, raises doubts
about the achievement of SDG objectives 6.2 and 6.3 relatisgnitation(Kherbache et al.

2020) As a result, meeting the amount of investment envisaged for 2030 would take a lot of
work. It appears that the SDGs will only be easily accomplished if changes aimed at the long

term recovery of sanitation service costs are impleméditeerbache et al. 2020)
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A report fromfithe Water Research Commissiari 2021 it was pointed out that since ratifying

the SDGs, South Africa has made great strides towards seizing opportunities and facilitating
efficient implementation of the SDQkibala et al. 2021)Nonetheless, the reporting period

for 2019 showed that further effort is required to fulfil the 2030 Agenda. More knowledge is
needed on how many goals are related to one another, which might reveal chances for
advancement and sacrifices. This knowledagp is particularly noticeable in SDG 6, which is

water and sanitatiorelated(Libala et al. 2021)

Consider SDG 6.2, which calls for universal access to adequate and equitable sanitation and
hygiene, as well as the abolition of open defecdlitv Water 2021; Shehu et al. 2022)aim

that b achieve SDG 6.2 by 2030, the present pace of advancement must be quadrupled.
Presently, no SDG area is on track toalshievedby 2030. Even basic sanitary facilities are

still unavailable to 2 billion people worldwide. Seven out of ten of these people reside in rural
regions, while three out of ten live in Least Developed Cour{tdNsWater 2021)673 million

people still defecate in the open, and 61 nations have open defecation rates of more than 5%
(UN Water 2021)On the other side looking at SDG 6.3 which aims to achieve wagdity

and reduce pollution by 203Bloekstra et al. 2017according touma et al. (201%his was

to be accomplished by eliminating dumping and reducing the discharge of hazardous chemicals
and materials, lowering the amount of untreated wastewater, and significantly boosting
recycling and safe rase internationally. When it comes to Euroje, EU Nitrate and Water
Guidelines demand monitoring of groundwater and surface water quality throughout Europe
(Target 6.3). Threshold values enable the separation of locations with high water quality from
those with poor water qualitfBouma et al. 201%lowever, in other parts of the world,
untreated sewage is dumped straight into the environmensit©nvastewater treatment
systems, on the other hand, treat and then release effluent through the soil, allowing for

appropriate purificatiofHettiarachchi et al. 2016)

Sustainability and equity are two desirable but ambiguous concepts often used to describe goals
for sanitation services internationally and in South Afr{gan et al. 2015)As with
sustainability, numerous factors must be examined, such as barriers to accessing sanitary

facilities, with important issues about gender, people with disabilities, the elderly, and children.
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Regional differences in sanitation coverage exist, for example, between rural and urban areas
(Freeman et al., 201by across different income classes within the same city. Furthermore, a
vital objective of the Sustainable Development Goals (SDGS) is to attain equal access to water
and sanitation servicg8ayu et al. 2020)As result of societal and legal structures do not
ensure that women have equal access to fundamental human rights, gender gaps continue to
exist(Banerjee 2011)It is highlightedhatwomenbearadisproportionatéurderwhen water

supply solutions are weak or absent since they are primarily responsible for domestic water
managemeniGeere et al. 2020; Silva et al. 2028¢cording toWiltgen Georgi et al. (2021)
empowering women to participate in sanitation delivery is the solution. This empowerment
will allow them to demonstrate and express their rights and engage in meaningful interactions
with the StateProviding sanitation services in informal settlements requires a maiepih
investigation of equalityPan et al. 2015)n addition, the spread and impacts of COMI®

have revealed multiple and cascading vulnerabilities, which particularly affect urban informal
settlementgParikh et al. 2020)

Another point byGinéGarriga et al. (2017} that facilities and services for sanitation must be
culturally acceptable. Personal sanitation is a sensitive subject across geographies and cultures,
and varied viewpoints on whether sanitation solutions are acceptable must be considered when
designimy, situating, and using sanitation faciliti@inéGarriga et al. 2017)urthermore, in
addition to SDG 6, SDG 11, aims to ensure inclusive, safe, resilient, and sustainable urban and
human settlements by reducing urban sprawl, increasing urban governance involvement,
improving cultural asset protection, and addressing ursitience and climate change issues

( K¢ f eo] IAccordiy2alSaroj et al. 2020)cities are anticipated to have superior
services, especially water, due to their economic importance. However, by 2050, over 66% of
the worlds urban population will have insufficient access to water and sanitation facilities, in
addition to poverty, pollution, and traffic congesti{@aroj et al. 2020) It is has been pointed

that there is a huge disparity in water and sanitation across and within{Mitieggomery et

al. 2005; Bayu et al. 2020; Nolan 201bpr example, €spite various laws and programmatic
initiatives, WASH levels in urban India continue to be an issue for creating a sustainable city
and an equitable society. A complete research of WASH inequality, including its levels and

trends, is required to establisffective policy solutiongSaroj et al. 2020)
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2.3. Towards sustainable urban sanitation

Most of the used water is converted into wastewater in urban contexts, which can be divided
into two categories: greywater and blackwater. Greywater is untreated wastewater tioat has
been exposed to toilet waste; its name comes from its foggy look and its position between
freshwater (known as white water) and sewage water (known as blackwater). This study is
particularly interested in the type of wastewater known as greywategngra, according to
(Amoatey et al. 2011 )wastewater is water that has had its physical, chemical, or biological
gualities altered as a result of the introduction of certain contaminants, rendering it unsuitable
for particular uses, such as drinkinganitation has long been recognised as an essential
component of disease prevention and primary health care programmes, broadly defined as a
hygienic means of promoting health through the prevention of human contact with the hazards
of waste, particularliyhuman waste. In the context of this reseamdmitation refers to
mechanical or biological systems that clean wastewaters to reduce or prevent contamination
and the spread of disease or contaminants. For this study, the wastewater of focus is greywater.
However, many recent impact evaluation studiassanitation interventions in leimcome
countries have yet to find any health improvemeitagsburg et al., 2018)Sanitation,
according toOtterpohl (2001)may be viewed as a manufacturing unit capable of producing
high-quality reuse water, safe fertilisers, and wwiproving products (including processed
biowaste when suitable). Sanitation encompasses not only the collection, storage, treatment,
disposal, euse, or recycling of human excreta (faeces and urine) but also the drainage, disposal,
recycling, and reuse of wastewater and stormwater (sullage), as well as the disposal, recycling,

and reuse of household, industrial, and hazardous solid (Glasen et al. 2010)

Around the world, a quarter of the waidurban population lives in informal settlements and

a rising number of those people lack access to sanitation because of the inadequacy or
unwillingness of policymakers to make provision for sufficient servi@exlersson et al.

2016) The concern is that despite lawst, orsite sanitation being the reality for a number of

the urban populations in developing countries, pet@kers are still concentrating on network

and piped sewerage systems and centralised methods of sewagentredtioh are designed

and implemented without the participation of stakeholders and benefi¢laitbset al. 2010)

Among the challenges associated with trying to make sure that sustainability and equity plans

are included in the sanitation services are the vague criteria conditions within policy and more
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emphasis on financial concerns and political psouring(Pan et al. 2015)Advancement of

the status of sanitation in informal settlements in developing countries has proven to be difficult
as a result of a lack of support towards the environteémstitutions, lack of ownership, and

the prevention of the development of new and fresh management sofiegasond et al.

2016)

Urbanisation is having an impact on Global South courdtgeances of achieving SDGs,
whereby developmental plans have fallen behind, leading to an escalation of haphazard
implementationgOberget al. 2020) Cities are not homogeneous, especially in developing
countries(Pan et al. 2018; Bourdon 2019)he suggestion is that success in achieving these
SDGs requires new approach{&seinzinger et al. 2009Whether this means experimenting

or diversifying or creating something entirely new could depend on how existing interests are
shaping (Lawhon et al. 2018) . |t i's becomin
sanitation cannot be the only suitablgution for developing urban areaérgolim (2017),

also adds that the limiting factors to conventional sewerage systems might be because of
physical and technical limitation issues. The reality is that there is growing recognition of the
limited possibilities for achieving universal, uniform, networkedess to services or modern

infrastructure (Lawhon et al. 2018).

2.4.Characteristics of greywater in an urban environment

According toEmmerson (1998)Yomestic wastewater is sewage generated within residential
settings. This wastewater can be classified into two distinct categories: blackwater and
greywater. Blackwater primarily originates from toilets and kitchens and is characterised by
gross faecal ddorm contamination and high organic matter levels. On the other hand,
greywater is generated from sources such as bathrooms and laundries and represents the most
significant volume of wastewater produced. Werld Health Organization (200@&)ake this
important point that greywater is domestic wastewater that has not been contaminated by toilet
waste or undergone any treatment. The water is derived from bathtubs, showers, hand basins,
laundry tubs, floor wastes, and washing machines. Greywattudes waste from kitchen

sinks, garbage disposal systems, or dishwaghedsle 2000)
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Greywater, mainly generated from household laundry activities, frequently demonstrates
elevated pH levels due to the alkaline substances typically found in detergents. Moreover, most
greywater streams often generate effluents that exhibit elevated lédesaved pollutants

while displaying modest turbidity and suspended part{€sly et al., 2021)Greywater is a
residual liquid that arises from various cleaning or washing processes, and it mainly consists
of surfactants as its main chemical compon@dtengPeprah et al. 2018Jhe term greywater

is derived from its characteristic cloudiness and grey appearance that commonly occurs when
it is held for brief durationgEmmerson 1998)The sources of greywater exhibit variation
across different countries and organisatin&rld Health Organization 2006{zreywater

might be described in terms of several physical characteristics: temperature, colour, turbidity,
suspended solids, and total dissolved solids. The features mentioned above are contingent upon
the origin of the greywatéMaya 2019) Specific physical attributes, such as temperature and
colouration, exhibit variability contingent upon the prevailing ambient climate and conditions.
For example, the temperature of wastewater in colder places typically falls within the range of
7 to 18°C, whereas in warmer regions, it typically runs from 13 to 2dM&ya 2019)

The global availability of water resources is deteriorating, leading to an anticipated impact on
approximately 2.7 billion individuals by 2025. Water scarcity is expected to contribute to
adverse soci@conomic conditions such as poverty and hunger. Tihgatibn of greywater
presents a highly effective solution to address the issue of water s¢&ititly et al. 2021)

Shaikh et al. (2020¢xpress a similar viewpoint, asserting that the scarcity of water and the
loss of natural water resources have compelled several locations across the globe to
contemplate alternative watersour(eSpy chaga et al .On&itédrewatelShi et
treatment and reuse is therefore receiving growing global recognition, particularly iR water
scarce locations like arid and seanid areas$haikh et al., 2020)Greywater is an essential
alternative water resource that has the potential to undergo treatment and subsequent reuse
within buildings. This practice can effectively mitigate the demand for freshwater in regions
experiencing drought. Ensuring accessdafe svater and addressing the difficulties posed by
climate change, urbanisation, and population increase are critical imperatives that necessitate
implementing sustainable water management pradfitas de Walle et al. 2023The use of

greywater for reuse purposes can enhance the resilience and adaptability of local water systems,
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decrease transportation expenses, and facilitaterffijurpose reus¢vVan de Walle et al.

2023) To effectively execute this approach, it is imperative to prioritise the microbiological
safety of treated greywatéPetousi et al. 2023Waterborne pathogens in greywater may
contribute to illness in households using greywater forpmtable domestic usé®dr oole et

al. 2012a) In their study,Tal et al. (2011)pbserved that the use of filtering techniques on
untreated greywater and the administration of increased chlorination doses resulted in enhanced
bacterial inactivation. Another significant concern about the safe reuse of greywater is the
potential resurggce of harmful microorganisms during the storage of greyw@ttousi et al.

2023) In the case of IndigGodfrey et al. (2007points out that greywater reuse in ashram
schools in the Dhar and Jhabua districts has made more water available to meetsbiddien
needs. Implementing a chifdendly safety plan has helped in operating and maintaining the
greywater reuse system and ensuring the safe delivery use of greywater at minimal risk.
However, reusing greywater requires systems that can safely totteat, store, and tese

the treated water. In many informal settlements, such as Silvertown, there are no systems for

sakly collecting or treating greywater.

2.5.Informal settlements

The heterogeneity of the infrastructure when dealing with an informal settlement could have a
relation to the heterogeneity of informal settlementsShiterthwaite et al. (2020) is
mentioned that the phrasinformal settlement refers to urban settlements outside legal
institutions developed to record land ownership and tenure and enforce adherence to planning
rules, land use, constructed structures, and public health and €3y (2018)uses the
termfiunauthorised housiiigo define places where clusters of dwelling units have been built

on property over which the residents have no legal title or occupy unlawfully and unplanned
areas and locations where housing does not meet current planning and construction standards.
Mill ions of poor urban dwellers in developing countries who cannot obtain suitable housing
through formal legal channels find shelter in informal settlem@cs-arlane 2008; Wekesa

et al. 2011; Jones 2012)ccording toWekesa et al. (2011)an informal settlement is
fundamentally described as a constructed area that is a slum, whether under illegal or legal
ownership. In most developing nations, such settlement typologies house most of the urban

poor (marginalised communities).
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The definition of Sanyal (2017)is that informal settlements are settlements that were
established in an unplanned and unmanaged manner, which means they are generally
unrecognized by municipalities or other people in a position of power. This speaks to the
inequalities as a result ohformal settlements not being recognised with the provision of
services and infrastructural provision. Most governments do not collect statistics on informal
settlements or their residents because of their legal $talfiosd et al. 2017) Censuses should

be able to give comprehensive data on informal settlements. However, they must define
informal settlements and provide a space on the household census form to show if the
household lives in an informal settlemgdilford et al. 2017) In most cases, informal
settlements are physically off the map of the legal metrofbsey 2013) Satterthwaite et

al. (2020)stated thaDESA (2018)reported that globally, the urban population is roughly 4.4
billion people. Around 3.4 billion people live in urban areas in what the United Nations (UN)
callsflow-developed zonéga term that would also include informal settlements). According

to UN predictions, urban population growth in developing countries will surpass 2 billion
people by the year 2050, with Asia and Africa accounting for about 90% of this rise
(Satterthwaite et al. 2020y his means that an additional 2 billion urban residents will require

housing, basic necessities, and resilience to the effects of climate ¢D&ite 2018)

2.6.The precarious conditions in the informal settlements

The conditions that the people in informal settlements live under are precarious, characterised
by poverty, the uncertainty of tenure, informal housing, a lack of essential amenities, and
overpopulation(Davis 2006; UNHabitat 2014) People in informal settlements face the
economic repercussions of a lack of energy for productive revggnerating activities and
meeting other necessities such as education and health care, demonstrating the positive
relationship between income powerand energy povertfYvonne Chivanga 2023)In
eradicating such setbacksprburn et al. (2019laim that a communitpased strategy aimed

at improving physical and social environments, as well as economic and social situations in
informal settlements, can be an important way to improve the health of people living in

informal settlements.
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As Africads informal settlements grow, international organisatibitSOs and governments
advocate for robust pubtgector action to address the issues in these settlements and restrict
their growth. On the other hand, government interference in African housing markets has
contributed significantly to the expansion of infoinsttlements(Boudreaux 2008)For
example, an urbanisation policy was pointed out as one of the fundamental reasons for the
expansion of an informal settlement on the outskirts of a Zanzibar town. Land management
and planning regulations, which have frequently been viewed as restréctd unable to
accommodate the impoverished majastgverincreasing need for housing, have also been
linked to the spread of informal settleme(d et al. 2006) Simiyu et al. (2019%ay that in
addition to urbanisation, its spread can be explained by colonisation, poor urban planning
techniques, ineffective governance, and gwernmenis inability to accommodate the
demands of the rising urban population.

Informal settlements have formed an essential part of Johannesburg since its inception, to some
extent shaping its growth, often being displaced by formal development but with informal
settlements remerging elsewher@uchzermeyer et al. 2011) has been stated that informal
settlement elimination should occur indirectly due to prioritising the expansion of informal
settlement settings and circumstances through in situ upgrading to minimise the disturbance to
peoplés lives(Huchzermeyer 2010Unfortunately, little is known about the lotgrm impact

of informal settlement upgrading on residéntealth patterns in developing countries
(Weimann et al. 2019)The case of Silvertown in this research has shbawm an informal
settlement establishes itself dmolw it is challenging to change, since effective change could
often require the forced removal of people. More on the establishment and growth of
Silvertown will be provided in the methods and results chapters.

This research aimed to analyse the extent of human interaction with the infrastructure and
sanitation, particularly the CWs that were installed to address the greywater sanitation need
during the research period. The issue of sanitation is a problemathabhdmy layers in the
context of informal settlements in South Africa. There is little attention given to addressing the
problem of greywater disposal. This untreated wastewater could have severe effects for the

environment and the health of the commusitieing in and near disposal points. Poor hygiene
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habits and a lack of access to better sanitation facilities have been identified as contributing
causes to the high rates of sanitatiand hygiengelated mortality and morbidiffMuanda et

al. 2020) Water pollution has been linked to viral, bacterial, and protozoan illnesses such
salmonellosis, shigellosis, cholera, giardiasis, amoebiasis, hepatitis A, viral enteritis, and other
diarrheal disorderfickin et al. 2016)An illustrative example is the recent cholera epidemic
that took place in 2023 in Hammanskraal, Gauteng province, which resulted in an initial death
toll of 15 and has since increased significantly (now 32) owing to unsafe drinking water,
inadequate satation, and insufficient disinfection measuigserbig 2023) In the Western

Cape province, it has been reported.ée et al. (2023)hat the primary issue with diarrhoeal
illness is the anticipated rise in the number of days with temperatures over 35 °C, coupled with
a drop in annual rainfall and an increase in the frequency and severity of droughts due to climate
change. Access to uostaminated and secure water is an essential entittement of every
individual, and a strong water infrastructure is crucial in averting the transmission of diseases
carried by wate(3SMedia 2023)

2.7.Infrastructure as the backbone of a community

The precise definition of the wofiinfrastructur@ is challenging to find. When breaking the

word into two finfrad, according to the Oxford dictionary, medbglowo and the second part,
fistructur®, talks about the organisation of the parts. Therefore, it could be said that
infrastructure has to do with different foundations broken down into arrangements that produce
a structure that eventually serves as a configuration rather than a Qyatémon et al. 2018)
According toBourguignon et al. (2005nfrastructure is understood through economics; the
word infrastructure is taken as a subset of capital. In the 1990s, infrastructure was described as
a determined production component, looking at how it contributes to the economy. In the same
vein, earlierwork viewed the function of infrastructure as a collective stock of social and
financial overhead$§Aschauer 1990)Infrastructure can be referred to as a couithasic
physical systems, such as its roadways, public utilities, sewerage systems, and any other
buildings and systems that provide its economy with the ability to produce ¢bodssi

2009) Many low and middleincome cities lack suitable basic infrastructure, including roads,
sewerage systems, and drainage networks. They are plagued by traffic congestion, air pollution,
a high crime rate, and improper waste manageiiar et al. 2011)According toKookana

et al. (2020) given the rapid population growth of cities, additional infrastructure is needed,
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notably for wastewater treatment and water delivery. Some of these populations depend on
groundwater or crude water providers who use mobile tankers to meet their daily demands
(Kookana et al., 2020).

Infrastructure is the backbone of society, connecting different services and assuring their
significance and simplicity of usgAkhmat et al. 2011)In Bourguignon et al. (2005he
frequent conflation of service and infrastructure reflects the reality that in many circumstances
infrastructure is important in the production of services. Infrastructure helps economic
development by boosting productivity and providing servicesitiatove peoplé quality of

life (Gaal et al. 2017%everal aspects of social life are influenced by infrastructure, including
where we live and the types of locations we inhabit, how often and how far we travel, and the
communication systems we empl@@astells 2011This also includes what we consume and
how we get it, how we produce and use electricity, whether or not we can tolerate extreme
weather, and, of course, how much we contribute to or mitigate global wafiingnberg

et al. 2020) The counterargument fromRoy (2009)is that people make the infrastructure
function in the community. It is crucial to consider how elements other than physical
technology influence and advance infrastructure. Technologgvolyes with institutions,
social actors, and policies to constrecotictechnical system&eels 2002; Von Tunzelmann
2003)

2.8.Global North vs. Global South development standards

According to(Rutherford et al. 2015yesearch on urban infrastructure has shown that the
emergence of modern forms of relations in territories, organisations, and social practices on
and across all spatial scales in countries in the Global North during the historical period roughly
spanning hte midnineteenth century to the early twerfist century was simultaneously a
driver, an instrument, and a consequence of the development of networked infrastructure
systems. As a result, accessihiformservices was made available on a social patla scale
(Rutherford et al. 2015). Furthermore, the dominant research focus and policy address has been
on using these infrastructures in more developed urban areas of the GlobgCQtartibers

et al. 2020) Applying this normative approach would explain why the Global South countries

infrastructures have not met the standards of the Global North. There is a concern for a
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different outlook because developing countries have tried to apply the Global North approaches
for many years, but those approaches have not yielded many positive (@entibdallah et

al. 2017; Lawhon et al. 2018nstead, the HIC approach has been developed to understand
how the infrastructural configurations of developing countries in the Global South are already
used. A good example, statedDe CossCorzo (2021i that developmental approaches such

as patchwork infrastructure only sometimes foreshadow new forms of producing infrastructure
and resource flows, as other forms of incrementality might. Instead, it shows how these
practices can also be deployed to eaghat existing infrastructures and flows are sustained
through adaptive laboureterogeneoulmfrastructure Configuration (HIC) scholars argue that

the configurations of infrastructures are dyna8seviiri et al. (2020and are part of a network

of relations (Lawhon et al. 2018). The ties between the configurations of the interconnected
infrastructures that people engage with also play a role in establishing the relationship between
people and their social interactiongdathe materialism of everyday life. Therefore, the HIC
approach introduces an outlook of heterogeneity as this resonates with urban work on
infrastructural development in the Global South rather than the homogenous approach to
development, which sees GhiliNorth infrastructures as dominating (Lawhon et al. 2018).

2.9.Global South infrastructural configurations

Cities in the Global South typically have heterogeneous infrastructure arrangements. The
configurations of these cities are more adequately splintered, unsteady, and aggressive, with a
shortage of critical infrastructure compared to cities in the Globath(cFarlane 2010;
Akhmat et al. 2011; Arku et al. 2021pfrastructure in manyslobal South cities and their
related informal communities must be improved for people to access sanitation, education, and
healthcardWekesa et al. 2011; Finn et al. 20ZDhe institutional and economic frameworks

that frequently hinder private or public infrastructure investment make it challenging to
improve sanitation conditions in Global South cities and informal settlerf@i{gefe et al.

2015) Sanitation is not an isolated function tied to the infrastructural arrangement in the Global
Soutlts cities and informal settlements, despite what is evident when we look at the issue more
broadly. Global South cities and informal settlements are examples of high population densities
which tend to cause excessive adverse effects, such as overcrowaliggston, and
environmental riskgVisagie et al. 2020However,OdKeefe et al. (2015pelieve that issues

like a need for topevel political leadership to enhance living conditions and access to essential
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services are more significant than just high density, lack of formal tenure agreements, a
transient population, and poor or contradictory governance systems that cause inertia within
the prevailing provisioning systems. All these factors reduce the nepadvate investment in

sanitary infrastructure.

According to Lemanski et al. (2022), there is growing scholarly recognition thatlesiate
centralized masscale networked infrastructure is frequently inappropriate for the Global
South and is also declining in prevalence within the neoliberal Glob#h Mespite being the
dominant historical model for Global North cities and promoted as the ideal policy goal for the
prenetworked Global South. This is the central argument of HIC scholars regarding
infrastructural development in the Global South. In g modern infrastructure for cities

and informal settlements of the Global South has generally involved embracing technologies

and infrastructure similar to that of the Global North (Lawhon et al. 2018).

2.10.Why has informal settlement infrastructure not developed

Too often, crucial infrastructure is n@xistent in informal settlemen{Schindler et al. 2019)
Informal settlement residents may slowly build srsathle infrastructure solutions or covertly
encroach on official infrastructure systems (Schindler et al. 2018). When looking at South
Africaés informal settlements, it is highlighted in SERI (2018) that the country has a developed
legal and policy framework which aims to redress the legacy of apartheid. However, although
great strides have been made, systemic challenges continue to comphengeg@yment of
fundamental human rights. These challengase not from the legal and policy framework

but rather from how this legal framework had been implemented in prg8ifel 2018)
Another problem is that many other African cities are caught between an idealistic desire for
modern water and infrastructure and a realistic recognition of the impossibility of universal

access (Lawhon et al. 2018).

According toKithiia et al. (2020) colonialism (pre and posf) has played a vital role in
infrastructural development investment in the Global South. None of the occasional sectoral

reforms of the 1970s, 1990s, and 2000s, nor raised budgetary allocations to the sector, have
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been helpful to poor residents in informal settlements who still need access{scgpiped

water systems and sanitation services (Kithiia et al. 2020).

2.11. Neo liberalismd impact on the infrastructural inequalities

This research, using the lens of HIC, explores the inequalities of sanitation embedded in the
infrastructural configuration of the netwo(Rusca et al. 2017Angelo (2017)argues that
accounts of the Global South city must still fight the assumption that poor {ople
infrastructure, education, sanitation, and food provisioning in places like Mumbai or
Johannesburg are products of contemporary inequalities rather than leftovers from rural life or
consequences of migration from the countryside. Urbanisation can ctegtenges for
sustainable development if it produces unequal outcomes. Infrastructure is therefore vital to
urbanisation, providing services to support divardean activities. However, it can lock in

unequal outcomes due to its durable na(Bendey et al. 2022)

There is the argument put forward Bynit (2021)as it relates to Lawhon et al. (2018), that
neoliberal policies, ideology, and practices which became globally dominant in the 1980s
(Theodore et al. 2011; Adama 2018; Fourie 2022) have continued to be so. What is
neoliberalism? According tiiotz (2002heoliberal theory can be defined as a largely
unregulated capitalist system (a free market economy) that reflects the ideal of free individual
choice. It provides optimum economic performance regarding efficiency, economic
development, technological advameent, and distributive justick (Peck 2010}t is believed

that neoliberalism appears to be ubiquitous and includes everything.

The most difficult conceptual challenge is that neoliberal ideology uses the language of
freedom and choice to advance policies that privatise basic needs (Gatwiri et al. 2020). As
stipulated in Keil (2009), neoliberalism aims to reduce (welfare) statesgrand security
systems and promote the <call for per sonal
frequently afford these services and compete fairly in the free market, but the poor cannot and
thus end up marginalis€@Gatwiri et al. 202Q)This neoliberal thinking is not fdetched from

its early form of neoliberalism in the late nineteenth century through what was termed the
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revanchism of the city. Thérevanchist anturbanism represents a reaction against the
supposedithefto of the city, a desperate defence of a challenged phalanx of privileges, cloaked
in the populist language of civic morality, family values and neighbourhood seéx(8ityith

2005, 207)A lot of debate relating to revanchist cities has been empirically grounded in Global
North including GermanyBelina et al. 2003pcotland/Atkinson et al. 2001fanada, and the
United States of Americglater 2004)

In many developing countries, neoliberal policies have interacted wifitrfuitionab pattern

of poor housing delivery selfbuilt informal settlement® in contexts where the urban
impact of industrial development drew migrants from rural areas to cities, creating a high
demand for housin¢Rolnik 2013) In looking at informal settlements, it is hard to overlook

the continued inequalities generated by neoliberalism in African countries, especially regarding
the urban resistance movem@idieénah (2009pr whatLefebvre (1996xalls thefiRight to the

Cityo. According toWilson (2004)this has been seen as producingiamderclass who have

been attracted to the city but who cannot afford the high cost of services that come with living
in an urban contexilfino 2017). The lack of urban and housing policies to meet this demand
and a lack of urbanised land policies to welcome this new (primarily poor) urban population
resulted in extremely precarious housing schemes characterised by a severe lack of
infrastructure and esatial services, as well as ambiguous tenure status (Rolnik 2013). Menon
(2019) has refuted the claim that developing nations can only catch up to their developed
colonial dictators through neoliberalisiccess to cuttinggdge goods and technology allw
developing economies with low productivity levels to increase productivity, output growth,
and, as a result, revenues. This view ignores the role of Western governments in fostering
government change and appointing the elites who would later suppressrdgenrights
(Menon 2019)

2.12. Right to the city

Changing the narrative about inequalities experienced in cities of the Global South may be a
radical conception of thiright to the city) according toCastro Seixas (20243 proposed by
Lefebvre (1996), which could help shape the urbanisation process. Castro Seixas (2021) goes

on to present that in Lefebvre (1998&%, a higher form of rights, the right to the city includes
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freedom, the right to individualisation in socialisation, the right to habitat and habitation, and
the right to freedomOne of the first campaigns for the right to the city was launched in Brazil,
where groups among the urban poor, particularly in the favelas of big cities, started to promote
the idea(Purcell 2014) As (Marcuse 2010kxplained, the right to the city is viewed as a
communal right, essentially a scream from urban residents who have been denied fundamental
human rights. However, it is also a demand from people wanting to unleash their creative
potential in an urban setgnLefebvre (1996) asserts that capitalist industry forces itself on the
municipality by establishing the supremacy of exchange value. It seeks to reduce everything in
the city, including the space itself, to an interchangeable good that can be sold PRarbe

That is why, this research, through the inequalities of services such as greywater solutions,
which can be traced back to laws of neoliberalism, aims to show how people interact with the
few resources and rights they have been subjected to. tiMtimtroduction of greywater
collection and treatment systems, this research will also try to see how inequalities can be
reversed by embracing the heterogeneous nature of the informal settlement (Silvertown),

services, and the equal importance of theastfucture and community.

Nagle (2017xalso highlights that théright to the city includes the freedom for citizens to be
involved in a citys Aoeuvre, which is a continual process of design, production, negotiation,
and living in urban areas. As has already been indicated, most informal settlements lack
sufficient space. However, certain essential services require Spaige! et al. (2019%uch as
sewers, roads, pavements, and recreational services. Therefore, by assisting and highlighting
the contribution of the production of their spaces, as pointed out fimi¢fint-to-the-cityo, the
development trajectory can be enhanced. In line with Lawhon et al. (2018), HIC understands
these past oppressions, and the impact of neoliberalism leads to the need to think differently
about development to see desirable and achievable outcomesssEmgial claim is that even
though public funding from posiolonial governments was frequently secured through foreign
loans and utilised to expand lesost services through networked services, the pursuit of
universal availability has remained elusit@yhon et al. 2018). Lawhon et al. (2018) point to

the literature on urban infrastructure in the Global South, which has also drawn attention to
fresh opportunities for social organisation, property ownership, and power dynamics both

inside and outside dhe State. Moreover, there is an agreement with academics who have
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promoted a broader definition of infrastructure that considpeople as infrastructube
(Simone 2004).

2.13.People as infrastructure

In this study, the empirical research has considered the essential part humans play in the
infrastructural configuration, in line with Sima@e(2004) notion of people as infrastructure.
Lawhon et al. (2018) have pointed out that understanding infrastructure in the Global South
countries as weljbrganized systems is problematic and is a Global North approach (Lawhon
et al. 2018). This study adds the understanding of infrastructure as a broader literature,
highlighting the socianaterial production and maintenance of all technical artefacts. This
points to the connection of an invisible division between the social and the technological
(Rutherford et al. 2015Yhe point is that the very idea of infrastructure is deeply embedded in
socialrelations and acts as part of material condiiteand 2011a; Larkin 2013Yherefore,

like McFarlane et al. (2017his study views infrastructure as selecting the sotierial

connections that sustain urban life.

Like Angelo andAngelo et al. (2015)his research wants to understand the extent of
infrastructure in the previous work by critical geographers and political economists using the
social analysis technique. Infrastructural networks were trac&tddyam et al. (20029 show
patterns of uneven socgpatial development and to display how infrastructure strengthens
connections between some places while isolating others. The relation of informal places, like
the study site for this research, was formed by an assocmtivpast revanchism and current
neoliberalism(Carmody et al. 201650me scholars have demonstrated how infrastructure can
be used as a tool of governance and reduction of an investifesh{2009) or as a tool of

social control(Olesen 2020)As geography scholars do for the objective dimensions of
infrastructure, this research examines these relationships by focusing on the forms of social

understanding, associations, and space contestation using an everyday life setting.
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2.14.Lefebvre: The Production of Space

The Lefebvre theory of production aligns with the HIC theory of Lawhon et al. (2018).
According to Lefebvre, the perception of scientific understanding and its apparent effectiveness
in unravelling natural world riddles has led to the scientific method being regasdtu
fundamental methodology for forming insights into soci@tyatkins 2005) According to
Lefebvre, space is a medium of production and, hence, a component ofGsdoietylation,

and space is both a condition and an outcome of social superstretwies 2019)The space

in the study site is assembled by the different power agencies (the residents, government, and
NGOs) and by the basic infrastructure in housing, pathways, electricity, communal taps, skip
bins and chemical toilets. These infrastructures provigespace for interaction with the
residents. According to Lefebvre, the social production of urban space is essential to the
reproduction of societyGottdiener 1993; Molotch 1993Yhis is true because the urban
infrastructure located on the site of this study, including housing, mobile toilets, skip bins,
communal taps, and greywater intervention, influences p@ofilehaviour towards the
infrastructure. But it is also important to point out that the lived experiences of those who
engage with space can also affect the social aspect of it.

Although urban space and its organisation undoubtedly influence lifestyles and representations
(planning), Lefebvre contends that the potential of free creative expression is subordinated to
the hegemonic power of representat{@releniec 2018)Material space influences practices

and behaviour and acts crucially on social groups and systems (morphologies, sociability,
identities). First and foremost, through representations, social groups and individuals create
themselves based on their histerénd social tie@Busquet et al. 2013Pkuyucu et al. (2021)

point out that Lefebvre asserts that when space is produced, it is primarily regarded as a social
good. Yet, this product isot just any ordinary product; it is a definition that considers the
product, the production, and their intricate interactiotise idea of space ties together the
mental, the cultural, the social, and the historical. Space and human interaction direatly imp
the dimension of human behavioural connections in space, dictating living circumstances and
space utilisation practices. &tefore, the degree of urbanisation is revealed via the -space

human interaction (Okuyucu et al. 2021).
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Spatial practice
(Perceived space)
i Everyday activity; daily routines; |
routes; networks and socio-
material patterns i

: Representations of space ' Representational space !

, _ (Conceivedspace) i e tonal- | | (Livedspace)
i Topographic/topological maps; | | treatments of space(s) i ' Images; symbols; relics; '
: models; floorplans; town : B ittt i ! emotions; dreams, desires and
planning 1 fears

Figure 1: Henri Lefebvre Spatial Triad model.
(Holmes et al. 2021)

As depicted in the spatial triad diagrammed in Figure 1, Lefebvre argues that space consists of
three elements: spatial practice (perceived space), representations of space (conceived space),
and representational space (lived space) (Fuchs 2019). Speitd are offered as an
introduction for an examination of everyday li{fRutanen 2014)Lefebvre argues that
capitalism is based on the resistance between conceived, planned space organised as abstract
space and the lived spaces of everyday(kigchs 2019)Conceived space is considered the
dominant space under any mode of production (Leckie et al. 2010). On the other hand, Fuchs
(2019) felt that conceived space only sometimes acquired dominating or dominant forms. In a
socialist society, conceptualised specelaimed by human interest in such a manner that this
knowledge helps all persons who live in a place, not just the ruling class. There is also the
option of participatory design and planning, which involves residents in creating the
environments in wich they live (Fuchs 2019)rhis is the space of scientists, planners,
urbanists, technocratic swlividers, and social enginedidg et al. 201Q)
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In a similar way(llako et al. 2020; Leckie et al. 201M)ink that representations of space are
rationally accepted ideas of space for property development reasons. They are separate places
conceived by architects, planners, engineers, and artists who construct such spaces based on
what the residents experienand live in (Leckie et al. 2010). Capitalism, with the idea of
conceived space, idealises design and built spaces but forgets how the interactions occur. There
is a difference between everyday practice, experience, activities, and written guidelines and
rules(Tresfon et al. 2022)

Lefebvre refers to the representations of space (conceived space) as the dominant space of any
society (or mode of production). According to Lefebvre (1996) conceived space is the primary
space that impacts all other spaces. Here, space is controlledetospeeific needs and
provisions; this space is primarily developed based on the technicd@taasumptions, with

the overall suitable purpose usability and the physical feel of space intended for specific users
(llako et al. 2020). The argument thapig forward is that the conceived space is the dominant

and powerfulspacélConcei ved space would erase the dec
appropriated (Ng et al. 2010, p. 423) and replace it with the meaning that they idealise. This
refers to the major players driving urban cha(®etiadi 2021)However, urban designs were

most likely created years before, and by the time they were built, what was deemed appropriate
(at that time) would no longer applicable to the present users. Consequently, examining the
many space concepts as conceptualisedigegse a foundation for determining the overall
purpose and usefulness of various areas (llako et al. 2020). Relating to the urban setup of the
modern city in developing countries, it could be argued that the conceived space idealised by

governments haemented the idea dinformalo, as in arfinformal settlemend.

We have learned from Lefebvre that the spatial field concept implies that space is
fundamentally a matter of politics. This is because space inherently has political implications,
thereby giving rise to the politics of spafideinickel et al. 2019)Politics is influential in

several situations. Politicians in elected positions have the power to make authoritative
statements about policies and priorities, create laws and ensure their implementation, determine
national budgets, increase taxes anermeine their rates and distribution, distribute benefits,

provide funding to businesses and charitable organisations, oversee and direct bureaucratic
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staff, establish regulatory agencies and various other organis@®oss et al. 1992fPeluso
(2009)identifies a paradox in humamvironment interactions, which researchers in Political
Ecology further explore. These scholars demonstrate that this paradox has symbolic, material,
and ecological implications. The exertion of authority could be more pre@sulting in
several conflicting consequend@glborg et al. 2018)Political issues exert a significant effect

on the process of economic growth in a country. The pursuit of economic progress often entails

substantial environmental degradat{@kon et al. 2023)

2.15.Political Ecology

Political ecology is a discipline that consists of encompasses vaevesaltheoretical and
methodological frameworks that examine socioecological relationships. These frameworks
collectively focus on the political aspects of managing natural resources, accessing and
controlling them, understanding the environment, and compratgembw these elements
interact with livelihoods and the dynamics of ecological chaf®gssett et al. 2015)
Accordingto Radonic et al(2015) political ecology is an academic tradition that aims to
deconstruct mainstream representations of environmental concerns, arguing that these
depictions are frequently favourable to unjust s@rigironmental change. Basset et al. (2015)
noted that politicaecology emerged in the 1970s and early 1980s because of political
economic criticisms of cultural ecology and systems ecology. The critique maintained that to
understand environmental deterioration, for example, soil erosion, resource management
practses, generally of smallholders in the developing world, needed to be contextualised within
the larger political economiVatts 2008; Blaikie 1985§reenberg (1994 rgues that political
ecology creates a common ground where multiple fields interact. Political Ecology encourages
case studies from agriculture, land tenure, health, development, international law, history
specialists, and both the physical and socia&rsms. Each of these fields has previously made
significant contributions to the study of political ecology (Greenberg 1994). On the other hand,
looking at the other disciplines, empirical political ecologies of health (and illness) have
examined how polital economic processes interact with ecosystem change and related health
effects and how various institutions, practitioners, and impacted individuals and groups
interpret and judge such interactigsisbois et al. 2018 Major theoretical frameworks for
analysing humanvironmental interactions include feminist political ecology and the

political ecology of healtiiNunbogu et al. 2021)
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Looking at the issue of water in Swyngedouw (2009), we are made aware that for far too long,
water research has focused on the physical or managerial aspects of the water problem, often
avoiding the puzzling question of how politieaonomic power relatics merge the material

and the administrative in specific and invariably socially unequal ways. On the other hand,
political ecology, like the Marxisinspired workers movement, is founded on a critique of the
existing order of thinggLipietz 2000) Initially, political ecology was best recognised for
examining the methods and effects of sizable resource development initiatives in communities
focused on subsistence in the Global South. Political ecology has broadened its scope over time
to include soimecological degradation in urban, industrialised contexts, and assessments of
environmental politicéRoberts 2020)According toBrisbois et al. (2018)olitical ecological
approaches typically situate preséaty environmental conditions in an historical context and
mainly seek to understand how particular places and populations are affected by forces
operating at multiple scales, taking into account glem webs of relationships connecting
social and ecological actofRoberts 2020)In essence, disciplines of political economy,
cultural ecology, social ecology, green socialism, environmental sociology, development
ecology, anthropology, biology, geaghy, environmental ethics, agriculture, political theory,
political science, and issues relating to governance, government, policy, and law are some of

the components that make up and are relevant to political ecology.

Concerning HIC (Simone 2004; Lawhon et al. 2018), urban political ecology is an increasingly
prominent paradigm in humanvironment studies for analysing the power asymmetries
entrenched in complex hum&mvironment linkages in cities, and hence for cahpnding

the histories of their urbanisation (Radonic et al. 2015). The conception of the city as a
continual and disputed socioecological change may be tackled by analysing the dialectical
interactions between people and the-homan environment that sounds them at its centre
(Kaika 2004) In addition, political ecology ifrorsyth (2002emphasises the significance of
studying the connections between social and physical systems and the role that time plays in
forming human knowledge and its interactions with the physical environment. Studies in urban
political ecology have mainly focusech @bjects to study the material fluxes that unevenly
influence the urbanisation process in the context of capitalist power relations. These are

primarily significant infrastructure networks, notably water infrastrudfBveyngedouw et al.
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2004; Loftus 2012)Focusing on the ways that various actors interact with one another
inequitably is necessary to comprehend the environment as a terrain crisscrossed with different

power relationgAngel et al. 2019)

Inequalities in power include differences in decisiaking participation, work division,
resource availability and control, and knowledge and skills. Political ecology may enhance our
understanding of power disparities and their origins and, theretoogy Bow it might be
helpful in socialecological resilience managemgi@uandt 2016) However, the ideas of
participatory governance should be less generic and more placed within the boundaries of

placebased institutional and environmental histo(ler et al. 2015)

2.16.Participatory approach

Parfitt (2004)noted thatUN (1973)defined participation as a voluntary contribution made by
individuals towards public programmes to foster national development. However, it is essential
to note that this perspective does not encompass active involvement in programme design or
the ability to critique its contents. Participation may also make it possible to include local
expertise, resources, and knowledge in the design of interventions; it can guarantee that a
project or programme is responsive to uddemands; it can also advance thgeotive of
sustainability; and it can help eliminate the dependence mi(idséita et al. 2017)Sinwell
(2023)highlighted that the theory for participation, or participatory development, is often cited

in the academic literature as havingfiteots in Freirean philosopbyFreire (1998Yaised a
fundamental question in the context of participatory action research. Is it impossible to make a
strong connection between the knowledge considered indispensable and the expertise acquired
from the lived experiences of the students involy&dilowski 2019) The participatory
approach often promotes local people to be involved in deemsaking that affects their
personal and communal livé&iswan (2021) Participation refers to actions demonstrating
forms of involvement performed by parties within evolving discussion structures (Goodwin et
al. 2004). FoDinbabo (2003)participation evokes community involvement in the decision
making process of implementation of development projects. To facilitate the effective
involvement of citizens and users in urban development projects, it is essential to possess

information on theaccessibility and suitability of various tools. Different approaches are
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required at different phases of a design or planning prd&skle et al. 2017)However,
according to Sinwell (2023), there is a risk in eearphasising local knowledge since it

obscures the larger politics at the regional or national level.

Participation includes local expertise, resources, and knowledge in designing interventions and
guarantees that a project or programme is responsive t@desrands, advances the objective

of sustainability, and can help eliminate the dependence mindset (Mubita et al. 2017).
However, critics also claim participation does not result in local empowerment because
participatory approaches must alter and challetige bureaucratic, centralised, and
administrative systems that govern decisioaking and resouecdistribution (Mubita et al.

2017). Additionally, as explained by Babajanian (2015), participation does not guarantee that
citizens will have the capacity to exert influence or control over the delivery of services. The
effectiveness of addressing pedplgrievances and comments and ensuring fair and efficient
grievance resolution also depends on the desire of service providers and government
organisations to take actigBabajanian 2015)t is crucial to bear in mind that a significant
relationship exists between a participatory approach and good governance, as they both pertain

to the optimal direction of the state and the effective functioning of goverr{gmmdo 2022)

The primary criticisms of participation can be categorised into two main perspectives: one that
emphasises practice, particularly Participatory Action Research (PAR), and another that
challenges the analytical foundations of participation (Parfitt 200divitlual participation is

not novel and lacks a singular origin (Mubita et al. 2017). Most of the criticisms of PAR involve
the inappropriate application of methods, such as inadequate training of researchers,
insufficient time in the field, weak reseanafationships and weak participati{ide Oliveira

2023) Masschelein et al. (200@pint out that as an alternative to tdpwn methodologies,
participation can enhance individudlempowerment, acknowledge and cultivate their
expertise and local knowledge, and demonstrate responsiveness to their diverse needs and
interests. One of the critiques againstttmvn models is their limited applicability in scenarios
characterised by thabsence of a predominant policy or agency. Instead, such situations
involve a plethora of governmental directives and players, none of which hold a position of

pre-eminencgPissourios 2014)A paradigm shift resulted from the failure fiibp-downo or
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growth models of development, which did not live up to their expectations, and from the
realisation that approaches to development had to be adapted to local conditions that are shaped
by different, sociecultural, economic and political realities that dav more individual and

social control over project and programme interventi@®tt 2003) In this illustration,
implementing a bottorup, participatory strategy prioritises the communities and individuals
directly affectedSemeraro et al. (2020)ing a hybrid method that integrates both bottgm

and topdown participation strategies particularly when examining urban contexts, has been
criticised due to its perceived tendency to exacerbate conflicts among various stakeholders.

Environmental Impact Assessments (EIAs) often take a participatory approach. The high
participatory ideals of EIAs often need to improve in prad&@ndham et al. 2019)he deep

seated problems in the practice of public participation in EIAs in recent years, such as the lack
of validity and authenticity of public participation, have presented new challenges for
legislation on public participation in EIA8Vang 2017)According to Sinwell (2023), we are
made aware that participatory approaches are used in the belief that community services are
homogenous. According to Lawhon et al. (2018), the HIC has brought to our attention that
individuals living in poverty at the @@l level reside in a diverse environment characterised by
various infrastructures. According to Sinwell (2023), there is an argument that involvement
often idealises the community and fails to address the existing inequities within it adequately.
In this illustration, implementing a botteap, participatory strategy prioritises including
communities and individuals directly affectédindy et al. 2008)Petts(2003)argues that a
fundamental problem is that many citizens do not participate. In addition, the literature on
barriers to public participation in EIAs tends to adopt adown perspective. Citizens
participate in EIAs, they develop attitudes towards theeptandthe broader policy, but
public acceptance does not guarantee that the project (of which the EIA may be a part) is

acceptedCuppen et al. 2012)

In fostering participation, a point is madeNtwalyosi (1999)that the effectiveness of public
engagement in a planning process is enhanced when it is directed explicitly towards
stakeholders, particularly groups or individuals who possess a vested interest in the issues that

are anticipated to occur throughout tleeidiormaking process. The efficacy of participatory
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methodologies is contingent upon both the structural and institutional circumstances in place
and the individuals involved. This underscores the need to possess particular skills and
competencies related to participatigDisterneft et al. 2015)Researchers have utilised
comparative evaluations to determine the attributes of successful involvement, which have
subsequently been employed in developing best practice guidéWedsler et al. 2002)
Nevertheless, these methodologies must provide environmental flow administrators with the
necessary means to evaluate their participation programmes ofMussehl et al. 2023)n

Rowe et al. (2004) it is thoughthat the evaluatiais effectiveness is contingent upon several
factors, including financial considerations, practical considerations, ethical/moral
considerations, and research/theoretical considerations. Financially, evaluation is crucial to
allocate appropriate public orgtitutional funds. Practically, evaluation allows for learning
from past mistakes and improving future exercises. Ethically and morally, evaluation
establishes fair representation and prevents deception regardingpiet iof individualé
contributions. Lastly, evaluation contributes to advancing our understanding of human

behaviour from a research and theoretical perspective (Rowe et al. 2004).

This research uses the theoretical framework of HIC to understand and examine the
establishment of the CWs in Silvertown. The history of South Africa is based on the poor being
deprived of service delivery, and in democratic South Africa, the trend cestiNedliberal
policies and plans have aimed to rectify this inequality, but still, infrastructural development
fails in the Global South as the world evolves. Therefore, accordingwtbon et al. (2018),

HIC, as a framework derived from urban geograimns to present novel perspectives on
development, offering an alternative approach to conceptualising and researching

infrastructure.

2.17.Constructed Wetlands

This research looks at the informal settlement of Silvertown, looking at greywater as the focal
service. During this project, a natdvased solution using CWs was introduced to the
community of Silvertown by an outside project team in the form of the URB\Moject.
According toKushwaha et al. (2023¢CWs are artificial shallow reservoirs comprising plants,

soil, microorganisms, water, and a substrate to promote the absorption and removal of nutrients
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and pollutants. Naturbased solutions use ecosystems and their associated services to tackle
pressing societal issues, including climate change, food security, and natural
catastrophefCohenShacham et al., 2016Jhe relation between the two is wiAagaton et al.
(2023)point out, that CWs are natubased solutions that employ natural plants, soils, and
bacteria to purify home wastewater, in the case of this study, and industrial effluents in other
contexts. According t&/ymazal (2010) the systems are engineered to utilise mechanisms
similar to those seen in natural wetlands but in a controlled sdttisglso added thahése
treatment systems are designed to replicate the activities of natural wetlands to gather
rainwater, decrease nitrogen levels, and provide varied animal hg§Bgaten et al. 2023)
Effectively managing and using these CW systems continues to be a problem, and there are
fewer studies on the sustainable operation and successful application of these systems in real
world contextGorgoglioneet al. 2018)CW technology offers several advantages according

to Reddy et al. (2014)but certain restrictions might affect its proper operation and
maintenance. Clogging is the most often encountered operating issue in built wetlands.
Gorgoglione et al. (2018pgain adds that plant species and substrate material are critical
influencing factors to the pollutant removal ability of CWs.

2.18.Heterogeneous infrastructure configurations (HIC)

According toLawhon et al.(2018) HIC has unique features and operates differently from
traditional methods. The terrmheterogeneoudspertains to several characteristics of the
variation found in infrastructure and is specifically used to highlight and contrast with the
uniformity of the contemporary Global North infrastructideal (Lawhon et al. 2018)Does
uniformity characterise infrastructur®®ell In Buhr (2003)study, the ternfiinfrastructuréis

defined according talJochimsen (1966 efinition. Infrastructure refers to the combined
physical, institutional, and personal resources and information accessible to economic actors.
These resources play a role in achieving fair compensation for similar inputs when resources
are allocated apppriately, resulting in complete integration and the highest level of economic

activity.

Lawhon et al. (2018) aimed to better comprehend unique objects and their connections to
specific sociepolitical urban geographies by establishing the HIC concept. Therefore,

37



considering HIC enables a more precise analysis of infrastructural artefacts as components of
geographically dispersed sodiechnological configurations (i.e., groups or collectiafs
artefacts and objects) rather than individual objects. These configurations involve various
technologies, relations, capacities, and operations, as well as different risks and power
dynamics. The word heterogeneous alludes to several facets of infiastvariation and is

meant to contrast overtly with the homogeneity of the contemporary Global North
infrastructure ideal. The term heterogeneous describes a situation in which two (or more) types
of infrastructure are combined, but it is not immediatetyious which types are being
combined. HIC refrains from using the wdialternativé® because the infrastructure is often
viewed as a coherent whole within its context, rather than beifigltennativé to thefideab.

Through the formation of various sodechnical linkages, the configurations are often
distributed spatially. Heterogeneity is present because it is a reaction to precarious settings,
whereas, centralised infrastructures were usually designed to shog istternal and external

dependeneis (Lawhon et al. 2018).

The concept of HIC aims to provide more than a new ideal infrastructure. Instead, it provides

a framework for making wiser, more rigid, and more politically contextual choices. It is also
stated that in many informal settlements, such as a case studynpalkéa sanitation supply
encompasses a multitude of ownerships, users, technical artefacts, usages, and temporalities.
(Lawhon et al. 2018). The lack of central autho8seviiri et al. (2020pver varied
infrastructure configurations in pestlonial conexts means that they are characterised mainly

by being situated and decentralised power relations (Lawhon et al 2018). In essence, Lawhon
et al (2018) emphasise that a single, interconnected system is brittle. If it breaks down,
everything connected toalso breaks down unless someone fixes it. In an HIC context in the
Global South, the heterogeneity allows for continued operation, eveis ifidgtas optimally

functional as in the Global North. This is the central learning from HIC.

Water flowing, energy supplied, and garbage collected are examples of urban infrastructures
and environments that are becoming renowned for their enormous variety and the presence of
various overlapping systems, configurations, and actor networks thatakeip running

(Truelove et al. 2021). According to Lawhon et al. (2018), the notion of HIC complements the

38



work of urban scholars on how we should imagine and describe urban infrastructure, especially
in the Global South, with the consideration of dynamism, which needs to be acknowledged. In
the same way, HIC adds to the argument of moving away frorfidbalised smart cityas

these configurations offer an alternatiVieew infrastructure ideal that provides ail
encompassing coverage that is geographically ubiquitous, managed centrally, and homogenous
(Guma et al. 2022Even the modernist idea has proven to have worked in the Global North,
with the provision of homogenous delivery, which has been shown to be challenging in
ensuring human development in the Global South. Accordingssex et al. (2019jor
instance, difficulties like fast urban and population growtiften onto private land on the
outskirts of cities have brought to light the technical, economic, and legal limitations of an
energy system based on a networked grid. Accordihgpal et al. (2023many towns in the

Global South need proper drainage and waste management infrastructure. It might be difficult
for municipalities, often in charge of handling garbage in cities, to provide @ffestive
solution for the local inhabitants. However, tharent systems in the Global South do not
collect all the created waste due to a lack of waste infrastrugtaragiannidis, et al. 2011)

Such a networked distribution or collection system is frequently characterised by unfair, erratic,

and rationed services for many (Munro 2020).

Like other critical urban studies approaches, HIC aims to provide a holistic approach to
infrastructural development. HIC is a theoretical framework developed by urban infrastructure
scholars concerned with modern developmental approaches in the GlathalN8lsson 2016;
Lawhon et al. 2018). Their argument for Global South countries is that understanding
infrastructure configurations as weliganised systems is a Global North approach (Lawhon
et al. 2018). Lawhon et al. (2018) put forth the idea of uib#mastructure as hybrid and
heterogeneous regarding the current issues that must be(fawvedon et al. 2018; Cirolia
2020) Instead, infrastructures are postworked and offrid (Rutherford et al. 2015; Koepke

et al. 2021; Caprotti et al. 2022)crementa{Lawhon et al. 2018; Kundu et al. 2021; Peng et

al. 2021) and human, incorporating lived experiendésrFarlane et al. (2014Recognising
infrastructure as nestatic,Alivelyo temporality is essential to these discussigmin 2014)

and is a dynamic process that is constantmagele, reassembled, copted, and corrected by
public and private individuals and institutiof@3aldeira 2017; Baptista 2019; Lemanski 2020;
Ramakrishnan et al. 2021)
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Abbott (2013)notes that infrastructure is a fluid set of overlaying systems sustained by urban
dwellers. Together, these narratives suggest that understanding urban r@saents
negotiating infrastructure through various movements and connectivity is essential to
understanding heterogeneous infrastructures (Munro 2020). Urban studies have revealed that
infrastructure is not exclusively technical or apolitical but is ssa¢material representation

of sociopolitical processegLemanski et al. 2022)Simone (2004) takes this further by
pointing out that African cities are known for their citizéosntinued mobility, flexibility, and
dependence on transient arrangements. These residents need to understand how the city should
be used and occupied. Thus, the urban poor construct infrastructure from the materials at hand
and are ingenious and invergiwusers of whatever is available to meet their demands for a
living (De Koning et al. 2012)Together, social aspects and technology are imagined as
combinations of human and ntwman connections, with infrastructure thought to be a
sociotechnical accumulation, and urban social life is never reducible to purely the human/s
alone (Amin 2014).

The conceptual symmetry afforded to human and material agency is signffbmeridaal

2021) One way fisituatedness can be probed in sociotechnical relations is through
understanding the everyday practices of urbanites as they interface with infrastructure
(Odendaal 2021). Like other existing work, the critique is that there needs to beepthn
examination of thénetwork cityd. To move beyond the network to the articulation of the socio
elements since scholars likdnand 2011b; McFarlane et al. 2014; Graham et al. 20829
studied how the materiality of contingent infrastructural configurations shapes our everyday
social livesAccording to Klinenberg et al. (2020physical infrastructure is the sole

determinant of social infrastructure.

2.19. Previous HIC studies

The Global South has provided most of the HIC studies presented by sehgla(dlilsson
2016; Lawhon et al. 2018; Sseviiri et al. 20ZDjuelove et al. (2021) highlight that the urban

environments and infrastructures, albeit not just in the Global South, are characterised by
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substantial heterogeneity and several overlapping systems, configurations, and actor networks.
These networks ensure the city functions well by ensuring water flows, energy is supplied, and
garbage is collectg@ruelove et al. 20215imone (2004) states that African cities are marked

by perpetually fluid, movable, and provisional intersections of inhabitants that function without
clearly understanding how the city will be inhabited and used (Simone 2004). These cities
construction and infrastructure usage are characterised by various disruptions to centralised
networks, complicated governance/management structures, and dynamism (Smith 2023).
Using the example of electricity)Koepke et al. (2023pdd that diverse socitechnical
configurations distinguish seBaharan African cities. Examples include electricity, solid
waste, water, Mpesa (a mechanism for sending money), and intearet phoneaelated
servicegSmith 2023)

African countries, especially in East Africa, provide concrete instances of HIC investigations.
The case studies (Ssevitial. 2020; Ernstson et al. 2022) looking at East Africa place a lot of
emphasis on the various waste management practises that individuals use in addition to the
services provided by the State and the commercial sector. Hi@ vsewed as crossing the
public-private divide but rather as originating from vital social activity in a particular setting
and time (Ernstson et al. 2022). The studyNakyagaba et al. (2021) shows how solid waste
management is infused with blackwater sanitation, which exdeglifow previous studies

have merged solid waste into other services. A few issues mentioned throughout the
investigation by Nakyagaba et al. (2021) claimed that they dumped their waste in pit latrines.
This is because more functional solid waste infrastine was required, and a new municipal

law mandated that residents pay for garbage collection se(Makgagaba et al. 2021 here

is generally an awareness that in Global South cities, broader (universal) access to services may
be provided by a diverse array of technolodiesvhon et al. 2018; Koepke et al. 2023)

Some studies have investigated the factors that have led to the abundance of alternatives for
providing electricity, water, trash, and sanitation servibtguni et al. (2020utilised water,

energy, and food (WEF) in UgaridaBwaise and Kanyogoga informal settlements to show
how HIC works. The observation is that the modalities of supplying water, energy, and food in

informal settlements are intrinsically diverse (Mguni et al. 2020). The HIC of the WEF nexus
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and their linkages, which political ecology inspires, are also highlight€@8rips et al. 2022)

The distribution networks ahfrastructure and services have a variety of flaws in the Global
South, which is why the studies on HIC have provided several examples. Even Schindler et al.
(2019) discussed how households secured access to water and decreased exposure to solid
waste ddy without official and informal designated services by referencing the fragmented

water network and hybrid dependable waste management services.

When examining water acce3gtteh et al. (2022)ointed out that despite household access

to better water and sanitation in resodpo®r settings, notably in Staharan African cities,

there were still significant regional disparities in access to safe, dependable, and inexpensive
water. The fact idiat the regiod urban drinking water configuration is predominantly diverse.
Political ecology may be used to explain heterogeneity because it shows how social, historical,
political, and ecological processes interact to produce unequal and unjusajesdsnd
waterscapes (Smiley 2020). The colonial strategy of segregation and uneven service supply in
Dar es Salaam has pushed the informal and outlying populace to rely on diverse water
providing systemgSmiley 2020) Schindler et al. (2019) point to the Tanzanian city of
Bagamoy@s fractured water network as an example ofdop/n planning gone wrong and an
example of HIC(Alba et al. 2022, 722)articulated a genuine truth that there should be an
inquiry into the potential circumstances for incremental change and go bajelmates over

state, community, or private ownerships, as well as formal or infanfnastructures. Tofully
understand the uneven and diverse methods by which water is allocated within the framework
of Accrads growing urbanisation, it is essential to provide further consideration to the small
scale geographical patterns of water distribution in interconnected settlefAtivaset al.

2022)

Sanitation is another area where HIC thinkindhighlighted. According th.awhon et al.
(2023), infrastructure in general, including toilets, is emblematic of modé&miypblems

since, despite best efforts, contemporary flush toilets seldom live up to their promise in actual
use in Global South contexfMorgan 2002) However, the truth is that Global South cities
have always had various infrastructures, or as Lawhon et al. (2018) put it, the infrastructures

are heterogeneous configurations comprised of social, technical, political, and economic
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differences. This diversity extends beyond sewerage configurations, but the infrastructure for
contemporary sanitation still needs to be effec{ikeoy et al. 2008; Fischer et al. 2021)
Lawhon et al. (2018) also examined the projects and particular artefacts concerning other
locally accessible possibilities. The heterogeneity of sanitation infrastructure associated with
daily practises and powdsden relationships (Lawhon et al. 20h8ye come to light in studies

of household experiences and practises of infrastructure in Global Soutl{Mitiesrlane et

al. 2014; Muanda et al. 20200 familyG decision to have access to sanitation may be
influenced by factors at home, as suggestethb diversity of sanitation access in an Indian
rural hamlet, according to research(kymar et al. 2013)A new paradigm for urban sanitation
might be developed by implementing various sanitation systems adapted to each urban
environment and integrated under one institutional roof (Reymond et al. 2016). This would
symbolise the diversity characteristic of egirg cities in the Global South.

Sseuviiri et al. (2020) explain how the HIC initiatives have pressured the state to reassess the
advantages of the modern infrastructure ideal as a paradigm for what (good) infrastructure is
and should be, using the case study of Kampala. In the case tef waterials, there were
documented patterns of recycling activities in both the traditional and informal sectors,
including different players and methods with no state monitoring (Sseviiri et al. 2020). Looking
at the informal practices, people found \aalm the waste sector by being incentivised to
earning money by recycling the waste since according to Sseviiri et al. (2020) some of the
waste contains value. The money was obtained from management charges or the petential re

use value of the resourcegthselvegDemaria et al. 2016)

Kundu et al. (2021)looked at where the State had not met uniform water access. The State
administration had promoted the idea of a networked and treated surface water supply.
However, because of several fardsting sociespatial disparities in the towand more
significant systemic issues, the reach, effectiveness, sufficiency, and quality of water delivered
through this piped network have been inconsistent (Kundu et al).2B#rastructure is,
however, perceived differently in real life (Kundu et al. POnfrastructure is geographically

and materially dispersed, inconsistent, with archipeldgoaccess point§Bakker 2003)

2003). Part of the various forms of water provision, such as localised piped networks to draw
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groundwater, were only allowed in densely populated areas home to powerful landed elites and
the commercial class. This was one of the many kinds of water access that emerged due to
supplyside inequality. This led the poorer locals depending on informadtp water vendors

selling packaged drinking water (at a much higher personal cost). It is also clear that local
actors, institutions, and their practices reconfigure, modify, and adapt thesd¢esbeical
systems extending and adapting weak, fragrreehpublic water delivery systems (Kundu et

al. 202).

A review of different articles focused on urban studies on HIC with a specific focus on the
Global South, revealed that most of the applications addressing infrastructure were related to
water and sanitation, electricity, and solid waste. Numerous stoavesprovided a valuable
indication of the diversity of infrastructure in the Global South, modes of access to sanitation
(McFarlane et al. 2014), water access through understandifiyaiber mafiaé (Ranganathan
2014)andfacilitating the capturing of more recyclables from waste streams (Rutkowski et al.
2017). It is crucial to understand that the absence of an active State plays a significant part in
developing HICs. While not a HIC study, according to Ranganathan (20tb4mal networks

(i.e., mafias) are stepping in to provide services where the government has failed. Tdse State
absence has also been waddicumented by Kundu et al. (22 Lawhon et al. (2018), and
Ernstson et al. (2022). Ranganathan (2014) revealedline mafias exercise everyday power

and how nediberalism creates tensions between groups by demonstrating their capacity to
create and dissolve discursive and material barriers between the formal and informal, public
and private, and the State and sbc{Ranganathan 2014), Also in the case of a small village,
GaManoke, in South Africa, Bruns et al. (2022) has highlighted the inequalities caused by
vandalism in municipalities and communities, which calls for heterogeneous configurations as

the materiafor water and energy is not substitutable and is somehow uncooperative.

Finally, it is important to answer questions such agitis&s, redundancies, and strategies of
users participating in such configuratioifsawhon et al. 2018, p. 729). The limitations of HIC
which have been pointed out by Lawhon et al. (2018) are that there HIC still lacks empirical
work that needs to be done to validate the theoretical arguments put forward by HIC scholars.

According to Lavhon et al. (2018, p. 730), there isieall for empirical research on the
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conditions under which particular sodechnical artefacts work, for whom they work, and
what it means for infrastructure to warkThis research helps in understanding how the

configurations of the greywater solutions work together in interaction with residents.

2.20. Informal settlements as an example of heterogeneous infrastructure configurations

The study site has been identified as an informal settlement, although it is important to note
that some community members, the original inhabitants of Silvertown, were moved there by
the local government and therefore represent some form of legal oocupati not just
informal, illegal squatters. An informal settlement is a residential neighbourhood with low,
underserved, and overcrowded accommodations, resulting in unhealthy, hazardous, and
socially undesirable living condition@itchin et al. 2009) On the other hand, informal
settlements are usually illegal settlements because they are constructed on illegally occupied
property, and their landse patterns and structures do not comply with official local
government norms and rul¢Satterthwaite 2012)This research concerns how a greywater
collection and treatment system forms part of the heterogeneity of infrastructure, relating to the
previously used manners of disposal and existing infrastructure. As noted by HIC scholars, the
urban poor are genenalieprived of access to wedtructured piped sewerage systems, forcing
them to use alternative, informal, and modest facil{fdilsson 2016)Using the lens of HIC,

this research explores how the inequalities of sanitation are embedded in the infrastructural
configuration of the networiRusca et al. 2017There needs to be an investigation into how
infrastructures can be suitably constructed for various social purposes with different

arrangements fitting different situations (Swyngedouw 2004; Nilsson 2016).

It could be hypothesised that some embedded inequalities result from the power dynamics.
When specifically looking at power, Swyngedouw (2004) points out that power carries material
flows and breakdowns and determines how resources are distributed. Lattkiagyreywater
treatment solutions, it is essential to realise that incorporating other, new infrastructure is not
easily defined, as pointed out by Lawhon et al. (2018). Different underlying components could
be at play in understanding how the systemghinwork. Factors such as politics, power, and
social relations could affect material engagement. A significant highlight is also brought by

Simone (2004) that the local government and other governmental institutions have shown a
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lack of political and economic capacity to confine city activities (purchasing, selling, dwelling,
etc.) to determined deployment locations, articulation codes, or the purview of designated
actors. As Lawhon et al. (2018) pointed out, it is vital to undedsthe social codes that control

the usability of open space.

These are essential questions to help understand the integration of greywater collection and
treatment solutions. One of the questions to be analysed is how informal settlement HIC
solutions encourage local actors to establish themselvesrasearcherKareem et al. 2022)
Importantly, scientific knowledge is essential in transitioning to sustainable cities but doing so
effectively requires academics not to exclude policymakers and residents. This is because it
has been pointed out that researchers have only sometimes $tyilos of relevance to local
communitiegSmith et al. 2014)

2.21. The Silvertown research- a different heterogeneousnfrastructure configuration

What is most glaring is that even though blackwater sanitation heterogeneity is among the other
service and infrastructural examples used to highlight or explain HIC, little has been written
about the heterogeneity amongst the other different types oéwiatstr (sanitationdystems?

The research site in the case study for this thesis highlights a greywater solution with CWs as
part of HIC which is assessed longitudinally so that the new solution can be compared to the
previous methods of greywater disposéie implementation of the CWs is aimed to redress

the inequalities that the people of this informal settlement have previously felt by implementing
a naturebased solution for a service that has not previously been considered. This adds an extra

dimensim to the body of general work on sanitation and HIC.

This research aims to evaluate the HIC of greywater disposal using CWs in an informal
settlement. This research examines how péspetions and perceptions concerning the
constructed wetland produce and are made by so¢iatjong et al. 2019)This, in essence,

is what Simone (2004) refers to i@eople as Infrastructusewhich will be elaborated on by
studying the people at the research site and how they have been disposing of greywater as a

basis for understanding the value of the CWs. As Lawhon et al. (2018) have indicated, there is
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a need for more empirical research on HIC. Firstly, what is valuable about the some of the HIC
contexts that have been studied is that, just like this research site, they use examples of
underserviced informal settlements. Also, what is evident in the exaenples is that while
fisysteme are not explicitly present (the terrficonfigurations is preferred), diverse
infrastructure components are nonetheless connected (Sseviiri et al. 2022). The research site
example in this study gives an example of howdbeotechnical objects engaged with the
constructed wetland in an informal settlement. An attempt is made to address what it means for
infrastructure to operate as Lawhon et al. (2018) suggests. Lawhon et al. (2018) draw mainly
from African cases in thedtiscussions, their research in the developed world has informed a
few studies such as Furlong (2011). On the other hand, the contexts that have been covered in
HIC by Lawhon et al. (2018) have been more at the macro level (i.e., at the level of cities or
whole settlements) and less on the micro (individual) or meso (community) level where this

research is focused.

At the macro level, HIC captures the variety of configurations and the multiple actors involved.
This research study deals with a case where the service provided does not constitute the
provision of a service that depends on a financial exchange. Rathszrihice is expected to

be provided for free by the local government as part of a constitutional requirement to free
basic sanitation. This study examines the extent of human interaction with infrastructure and
sanitation, particularly the CWs, to seethere could be sustained continuity if the people
oversedheir own development. A few case studiefLiawhon et al. 2018; Kundu et al. 2021,
Sseuviiri et al. 202000k to analyse the everyday social relations at a town and national level
(or both). The work of Sseviiri et al. (2020) is congruent with HIC, people as infrastructure
(Simone, 2004), and viewing technology as precarious and hiffritbng 2014) There has

also been a focus on the deficiencies of Global South cities and thé Sie¢e to act and
provide service¢Bakker et al. 2008; Nilsson 2016hformal greywater disposal methods are

an everyday practice that the people of the research site must engage.

The research site for this study stands out as there are no formal networked service options for
greywater disposal, and the CWs were built in conjunction with the previoushpusklf

disposal drains. The case study of this research site emphasisesitkiysamics involved
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in greywater disposal and, eventually, the installation of CWs to add value to the existing
infrastructure to mitigate environmental consequences. There is a broader pediticaimic
context that shapes the material configuration of what could havddrgeiscale networked
infrastructure such as Kundu et al. (2021&nd the same is true for greywater disposal in this
study. Additionally, there are social interaction factors (Simone 2004). Even when actors do
different things within different places, each carries traces of past behaviours and an implicit

drive to inteact with one another in ways that draw on the existing social positions.

In this study, the research aims to analyse the dynamics of the HICs that shape the
implementation of a greywater disposal and treatment system at alewesm a similar
manner to Schindler et al. (2019) who looked at solid waste management serviees. Th
greywater disposal system in this study is a service that was not offered by any specific entity,
unlike the services investigates in other HIC case studies. At a micro level, residents have made
the effort to improve the greywater disposal servicethoere is no formal service offered by

local government in this context. It has been notedyoole et al. (2012kthat the presence

of pathogenic E. coli in home greywater can cause significant human infections. Therefore, a

greywater disposal solution is a critical service.

An example of the dire situation at the research site for this study is found by contrasting the
available infrastructures with those foundMunro 2020) It was also found in the study by
Munroés (2020)thatthe HIC of electricity supply in the Uganda town of Gulu comes from a
range of sources: the grid, solar (photovoltaic) modules;celtybatteries, and diesel
generators. However, in this study, residents are the ones creating options with a limited range
of available materials. Compared to other examined services like in Schindler et al. (2019),
which had multiple service providers, this study site has no one providing greywater disposal
services. In the study by Schindler et al. (2019), matevision is said to be the responsibility

of the Dar es Salaam Water and Sewerage Corporation after the failure of private ownership.
The lack of fulfilment of services in these case studies happened after the established provision
bodies failed to keepace with the demand for service provision (i.e., water provision and solid
waste management). Different sectors (informal, formal, private and government) provide

services such as wastewater management water provistbese other#lIC case studies.
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Various alternative channels are working concurrently in the case of Schindler et al. (2019) as
the service demand is high. The high level of analysis examined in these cases brings about
different network systems from various stakeholders, especiallgttte, highlighting how
residents effortlessly switch from one model to another to reduce the risk or disruptions
(Schindler et al. 2019).

However, the informality of the case study for this research has made actions such as water
disposal less of a priority to be considered by either the municipality or residents and other
services (especially blackwater sanitation, water, electricity, gtaten protection, and fire
protection for housing) have gained higher priority. Therefore, putting greywater disposal as a
possible solution into the spotlight as a service of interest has made this research a study of
how different dynamics emerge in ddtahing a greywater collection and treatment system in

the study site. This research wanted to see if CWs formed part of the web of relations such as
those presented $chindler et al. 2019; Kundu et al. 202t)Sseviiri et al. 2020)The ideas

of HIC, the web of relations formed when people build gullies to ensure that their greywater is
kept away from their dwellings also plays a role in establishing the greywater collection and
treatment system. As water access does not reachoeeerys illustrated in thgchindler et

al. 2019; Kundu et al. 202tpse studies, other related webs of technologies might take over
at this research site. This case study looks to analyse a small informal community which
inserted a greywater disposal and treatment system into an existing set of infrastructures, but
whichdoes not include any paid services like potable water a@€asdu et al. 20219r solid

waste management (Schindler et al. 2019; Sseuviiri et al. 2020).

Some of the configurations that are used as HIC case studies are broad afacetall and

they already have established systems of operation. In the case of Kampala (Sseviiri et al.
2020), recycling was a diverse sector when looking at its social ateriat aspects. It
comprised entrepreneurs, pubtidvate partnerships, amdon-GovernmentalOrganisations
(NGOs) (Sseviiri et al. 2020). The case study in this research context examines CW
configurations that have recently been established. CWs pradd&erent way of looking at

HIC regarding their diversity and explanatory power. This study documents how people engage

with the HIC in their establishment and the integration of the CWs into the community to better
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understand the presence of the CWs. This could enable the documentation of the impact of the

HIC on the CWs, or vice versa, at the individual, household, and neighbourhood levels.

The concept of the HI@pproach might encourage authorities t@aaceptualise how they
should think about infrastructure. The normative ideal of homogeneity continues to shape how
residents, planners, authorities, and academics imagine how infrastructure should be
implementedLawhon et al. 2018). In HIC, it is still being determined what implementation
challenges there could be if there is no equal commitment from all the stakeholders about
service delivery development. Lawhon et al. (2018) pointed out that more work waesestiid

to understand the multiple associated risks and the approaches of users patrticipating in the
configurations of those infrastructures. In trying to understand engagement, this research
documents the context of reside@rdpproaches to configurations of a less established system,

a greywater collection and treatment system.

Therefore, this research adds to the literature that argues that starting from heterogeneity is to
think about infrastructure as dynamic and that the dynamism depends on the existing options
(Lawhon et al. 2018). Therefore, it is important to understaedptievious and current
configurations and the opportunities when linking a new greywater collection and treatment
system into such existing structures. Integrating a new greywater collection and treatment
system into the research context could depend emesidentSability to act freely on their
commitment to the new greywater collection and treatment system and their beliefs about the
efficacy and purpose of the new greywater collection and treatment system. Therefore, there is
a possibility that there could be ack of participation by the residents in exploring this
infrastructural development. What should be considered is that other specific services take
precedence, which could discourage the resi@efitsrts and commitment to considering a
more leterogeneous approach to their already heterogeneous way of living, especially
considering that the disposal of greywater was less of a priority. Importahtigla (2009)
reminds us that in participation work, the community should take more responsibility than other
related stakeholders, such as the government or NGOs, to encourage people to adopt a new

initiative. This is why the research project ensured that the commamityother members
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involved in the design of the greywater collection and treatment system and the broader

community were given regular feedback on how the project had evolved.

2.22. Conclusion

The Silvertown study covers a variety of disciplines related to urban geography. From the broad
perspective the review covers issued related to the inequality associated with greywater
sanitation infrastructure. This has been supported by looking atgivs taf influence to the

lack of greywater infrastructure. The chapter started by explaining and looking at both MDGs
and SDGs with the aim of understanding what has been done and what needs to be done to
achieve equality and equity. That shed some bgltd the need to get different contributions,
especially from the Global South about infrastructure and the conditions under which people
in informal settlement live. In having an overview of sudmnditions,the chapter tried to
analyse why conditions in the informal settlements have not been optimum through reviewing
Lefebvrés arguments on capitalism philosophy about space within and around communities.
This encouraged additional literature into political ecology, which studies the relationship
between plitical, economic, and social issues and environmental difficulties. All this served
as a background for looking at HIC as the framework for this study. This chapter concludes by
covering different HIC cases to produce a broader understanding and backdgoothe

contribution of the Silvertown case study.
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Chapter 3: Methodology
3.1.Introduction

This chapter gives the road map of my research methods, outlining the detailed plans of how
the research was conducted. Since the researcher was parregehech team, this chapter
starts by disclosing the researdepositionality in relation to the research. This section is
written in the first person to emphasise the positionality. The chapter then proceeds to set the
scene where the research was conducted, i.e. Alexandra Township, Setswetla, and Silvertown.
The clapter then moves into the research methods, contextualising the designs taken to conduct
the study. In this regard, the chapter explains why specific methodologies were chosen, hence
the reaso for qualitative research methods, case study research and the context of using
probability and nosprobability sampling methods. Moving from the data collection methods,

the chapter elaborates on the data collected and how it was analysed. The chkapter al
elaborates on how ethics was considered and followed. The chapter concludes by detailing
some limitations that made specific procedures impossible to happenwathand how the
researcheadjustecaccommodate those limits.

3.2Positionality

| come from a region of Hammanskraal, north of Pretoria, which has some sections that are not
dissimilar to the situation in Setswetla. While | do not live in those informal settlement areas,

| can empathise with them and understand some of their struggtetation to access to
adequate sanitation, water, reliable electricity, regular refuse removal, and housing. For my
masteds degree | collected data from another informal settlement, Carousel View wagh

very similar to Setswetla and so | felt thatad a good background understanding of the issues.

In my previous degree, | dealt with water access and less sanitation. | realised that water and
sanitation were more closely related than | initially thought. Silvertown presented a different
case studybout sanitation in an urban setup. In mgsteés project, greywater was not an

issue because the yards of the participants were more significant to accommodate greywater
disposal better. Therefore, my interest in the project was to gain practical kgewtedugh
research about wateelated sanitation. In doing this, my documentation of the greywater
sanitation in Silvertowd® aim was to give an empirical insight into the past, present, and future

of greywater disposal in the informal settlement wheterogeneous mannesge used. In

Silvertown, greywater disposal is practised in a small space, which gave rise to interest. | was
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part of the research team (funded by a European Commission grant through the Water Joint
Programme Initiative) that built the CWs based on the agreement between the research team
and the residents. My role in the project team was community engagemeatiaveistigate

how the residents related to the CWs. One of the common languages in Setswetla is Sepedi
which is similar to my home language of Setswana and could therefore converse with people
in their home language. As part of the team, | did not haweet éhvolvement in influencing

how people viewed the CWs, but | helped explain how they were supposed to be used once
they were built and spoke to them extensively about how they felt about the CWs. Indirectly,
this may have influenced their perceptiaisoutthe CWs. One of the questions from this
research aimwasto understand the power relations and norms that affect how residents use
the CWs. At this point, the residents could express their feelings on whether the research team
had influenced how tlyeviewed the CWs. This would put me in an interesting position in
relation to the residents and the research team, not being a resident, but perhaps being perceived
as representative of the project team, conveying their feelings and impressions dirtbetly to

people in charge of the research project.
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3.3.Study Area
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Figure 2 (A): Map showing Alexandra township inrelation to Johannesburg city,
Gauteng province and South Africa
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Map: Kamogelo Mohuli, Lusizo Ngasha & Motshwaedi Sepeng (cartographers)
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Figure 2 (B): Map outlining Silvertown, Setswetla informal and greater Alexandra
township.

Map: Kamogelo Mohuli, Lusizo Ngasha & Motshwaedi Sepeng (cartographers)

Figure 2 (A) illustrated that Alexandra, BAlexo, is a township in th€ity of Johannesburg

(CoJ)in the Gauteng province of South Africa. Tiesearch was conducted in the Silvertown
section within the Setswetla informal settlement, which forms part of Alexandra Tovasship

seen irFigure2 (B). The informal settlement is situated along the Western bank of the Jukskei

River, running in a nortisouth direction.

3.3.1. The context of Alexandra township

Alexandra Township was established in 1912, whitmek people could acquire ownership

(Hooghiemstra et al. 2017, 201))is the oldest township in the Gauteng Province and also one
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of the poorest areas in Johanneskiftiggundu et al. 2009)Alexandra townshigovers more

than 800 ha (8 kA and has a population of about 350 000 resid@aloko et al. 2020)

There are many contradictory sources with regards to the popuatthsize of Alexandra
township, ranging from 100 000 to 7800 people andor the 8 kmito 6.91 kn? region
(Ngubeni et al. 2022)'he reasons for these discrepancies could be related to the difficulty in
counting the number of residents living in backyard shacks and the transient nature of
residency. Alexandra township is distinctive in that it is the only township in Johannesburg
close to industry and a variety of luxuries often found in cities such as shopping malls, cinema
complexes, and a range of other retail outlets and services. This differs from the other urban
townships in South Africa, often outside the urban cerfiRe®fs et al. 2015)Historically,
Alexandra has suffered from a lack of infrastructure, overpopulation, and high crime rates

(Richards et al. 2007)

"ALEXANDRA |

. TOWNSHIP. .

MOTSE ONA JOALE OA REKISOA KA BOTLAL
O HO
1 BATHO BATSO FEELA. KA TEFO EA KHOELI E BOBEBE:
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LEDOLOPU IYATENGISWA NGOKU NGE FREEHOLD KU BANTU
ABAMNYAMA QWABA. NGEMINIKELO ELULA NGENYANGA.

| UKUBA UFUNA INCASELO NGEMIGAQO BEKISA KU.

| FREEHOLD TOWNSHIP FOR SALE TO NATIVES AND
COLOURED PERSONS ONLY. EASY MONTHLY PAYMENTS

! FOR TERMS, APPLY TO:
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Establishbment of Alexandra as a free hold townsbip (Source

Figure 3: The formation of Alexandra Township as a freehold zone.
(Bonner et al. 2008)

Alexandra, or Alex, as it is widely known, is a freehold township (Figure 3) on the edge of
Johannesburg City Centre. It was established in 1912 to house Africans and Coloureds working
on nearby farm¢Makhubu 2016; Bonner et al. 2008)he farm on which the township was
establishedfbelonge® to a farmer and attorney Herbert B Papenfidakhubu 2016)
(Makhubu 2016)Papenfus had planned to start a White suburb where he would sell the stands
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to White buyers in 190&Wilson 2014) Unfortunately, the response was underwhelming due

to the relative distance from the Johannesburg city centre at the time, andaisen sold

to Africans and Coloured®akhubu 2016)According to Phillip Manana (cited BBonner et

al. 2008) Alexandra, at the time, was a swamp with a lot of clay. This was one of the reasons
why white people did not want to stay there as this was believed to be the source of disease
that killed a lot of people at the time. The other reason that is put forward fenitegpeoplés

lack of interest is that Alexandra was far from Johannesburg, and the lack of transport systems
would have made it hard to easily travel to and from the city centre for ({Borkner et al.

2008)

As Papenfus struggled to sell his property towtnite people, he then redrew the plans for the
estate. In 1911, he was approved to sell properties to other races and the set of people to buy
were coloured people, with a few Africans also includ@onner et al. 2008)important to
consider is that this happened before the 1913 Native Land Act was passed, which prevented
Black people from owning land in the metropolitan areas of South Africa. As a result,
Alexandratownshipprovided a unique opportunity for Black people to live within the city
boundaries with status unless they had a temporary resi(@fisen 2014) The following

year, as a result of tHid913 Native Land Act no land could be proclaimed by Black people

who migrated to Johannesburg for job opportun{®gson 2014) Following the Native Land

Act, the Johannesburg City Council refused to be involved in Alexandra township because it
was considered to be an established Black area. As a result of years of neglect and absence of
investment, the township living state deteriorate@Vilson 2014) During the 1976 student
uprising, Alexandra township was one of the first area to start protests following the initial
protests in Soweto.

3.3.2.Alexandra today

Alexandra is also one of the cour@ypoorest urban areas. With hard edges (a highway to the
east and major roads to the north, south, and west with established domestic or industrial
development on the opposite sides of these edges) that prevent any further development or
expansion of theotwnship(Makhubu 2016)These edges include the motorways (M1 to the
west and N3 to the east) and industrial buffer zones. Therefore, it is difficult for the Alexandra
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township to gain access to further potential economic development through the emerging
financial hub west of the township, Sandton. Thus, there are two polarised areas which exist

less than 5 kilometres apart, as seen irFtgare4 below.

Sandton Main Place Alexandra Main Place

Wendywood

Eastgate

Randburg

Lombardy
East

Figure 4: A photo showing the layout of Sandton (left) and Alexandra (right)
(Eighty20 data portal 2022)

The space in Alexandra township is very congested, with the population density being shown
in Table 1. Alexandra township has high rates of poverty, unemployment, hunger, crime,
economic inequality, illiteracy, and a large number of unskilled pe@yle -Nieftagodien

2013) Furthermore, inadequate housing remains a problem, as over 20 000 informal dwellings
are estimated to exist within the boundaries of Alexandra township. Over 7000 families live in
illegal backyard dwellings throughout the af@@upusi 2007) Alexandra township suffers

from severe overcrowding, inadequate infrastructure, and rising poverty and unemployment.
The Alexandra Renewal Project (ARP), a stgiensored arebased urban renewal initiative
launched in 2001, sought to improve the oueliging environment, among other things,
through infrastructure upgrades and housing construction. In addition to Reconstruction and
Development Programme (RDP) housing delivery, the ARP has supported a limited number of
rental housing pilot project§Shapurjee et al. 2013)
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Table 1: Demographic statistics of Alexandra Township

(Stats SA, n d).

Population characteristics

Service delivery

Occupation ratio

Level of education
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3.33. The context of Setswetla

Setswetla falls under Alexandra township, but the statistics of piped water inside dwellings of
39.20% and flush toilets connected to sewerage of 85.10% found in Alexandra township are
not representative of the situation in Setswetla. Setswetla is just Bokn Sandton, the
economic hub of Gauteng province and South Africa. Setswetla is an informal settlement which
is northeast of the Alexandra Townsh{Bonner et al. 2008)This informal settlement falls

under theCoJMunicipality, Ward 109, as shown in Figure 5. Setsvistiaigin dates from the

1980s and was established as a transit base to accommodate the excess population from the
main Alexandra townshigBonner et al. 2008)Around the 1980s, Alexandra township
encountered the problem of an influx of people who erected shacks in their backyards to
accommodate the influx of people. One of the residents of Setswetla at the time recalled how
the conditions of Setswetla werealand basic when he moved there in 1986. Matome Rasetelo
(cited in Bonner et al. 2008) explains how their access to water minimal and dignified sanitation
did not exist as they had to rely on open defecation by digging their own pits. Rasetelo notes
that & time went by, things improved, and the bucket system was introduced. Currently, most
areas in Setswetla are serviced by chemical toilets. This will be explained in greater detailed in

the results chapter.
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Figure 5: Map outlining Ward 109, Setswetla and Silvertown
Map: Kamogelo Mohuli, Lusizo Ngasha & Motshwaedi Sepeng (cartographers)

As of today, the informal settlement remains neglected regarding service delivery, but things
have improved regarding water access as communal taps are seen on the different streets of
Setswetla as compared to when the Ras@tedorived in the 1980s. There are visible
connections to electricity even though the growthiltégalo land occupation undermines this

with many ad hoc connections to electricity. The rapid illegal occupation of land is a problem

in Setswetla, as those who erect shacks close tavreare in danger, considering that there

are regular flooding events. Those people staying close to the Jukskei River do not have basic
services such as water or sanitation unless they have made their own ad hoc connections (to

water, electricity, ortermwater drains).

3.34. The context of Silvertown

Silvertown is one of the sections 8etswetla Silvertown is situated between Gousblom
Crescent Road on the west and the start of the Violet Crescent Road on the north. Small

tributaries of the Jukskei River tributaries border Silvertown to the south and north, and the
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Jukskei River creates a natural boundary to the east. The Marlboro Station of the wealthy
Gautrain is about 2 kilometres to the neetist of Silvertown. Originally, Silvertown was made

up of families that arrived in Silvertown on 3 November 2006 aftergoemoved by th€oJ

from the occupation of abandoned warehouses in the Wynberg area to the West of Alexandra
township. Some of the people were relocated from industrial areas in Wynberg while others
came from the residential areas within Wynberg. Thisargyement was replicated in
Silvertown by subdividing Silvertown into the four ERFs (ERF 62, ERB@A%ERF 51, and

ERF 397) from Wynberg from where people were relocaedn (ERF) refers to a designated

area of land, typically found in metropolitan areas, that is specifically set aside for building
constructiofCollins English Dictionary n.d.)The CoJdevised a plan to remove the Wynberg
occupiers without making specific arrangements to move them to another place. Some of the
current community members in Silvertown fought in court for the right to land to be
accommodated. A court judgement affordedlace to be moved to temporarily while the
government looked for a place for them to be placed permanently. Three of the original sections
of Wynberg ERFs 480, 51, and 62 were moved onto the Setswetla site which is now locally
known as Silvertowribecause of the proliferation of corrugated iron sheets which were used
to build their shacks). The other section of Wynberg, ERF 397, was placed in what is known
as Verzonia, which is on the opposite side of the cemetery from Setswetla. Since 2006 many
other people have moved into Silvertown, through the extension of existing dwellings and by
occupying the land on the banks of the Jukskei River. There is a small nucleus of the original
residents of Silvertown, but a large proportion of the people whdimewn Silvertown have

started livingtheresince 2006.

3.4Research Methods

3.4.1. Qualitative research methods

The study used qualitative research methods to collect data, primarily through formal and
unstructured interviewsnd ethnographic observationBlick (2018) explains qualitative
research as analysing actual cases in their sequential and local particularity and beginning from

peoplds expressions and actions in their local settings.
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3.4.2. Case study research

The research might also be described as a case study. A case study is a study method that yields
a detailed, multifaceted account of a complicated problem or phenomenon of interest in their
natural, realife setting(Crowe et al. 2011; Wheeldon et al. 201S8arman(2013)feels that

case studies are advantageous because of their great conceptual validity and effective strategies
for developing fresh ideas. They are also useful in thoroughly evaluating the hypothesised role
of causative processes in the context of spesifiations and capacity for addressing causal
complexity. On the other hand, despite the advantages of case shaied,(2007)argues

that case studies have been critiqued for needing to be more detailed and providing no basis for
scientific generalisation if only a few subjects were involved. Another critique about case
studies is that they can be too long or difficult to condaietl may generate massive volumes

of material that are difficult to synthesise and analgsial 2007)An in-depth understanding

of Silvertown case study in the Setswetla informal settlement was generated to describe how
the greywater situation was before the intervention and how the CW intervention was
configured physically and sociallynitially, the study focused on different areas where the

CWs would be built. Data were going to be collected from different sections within Setswetla.

In phase 1, because of the iterative process of designing and building that took time and because
the COVID-19 pandemicprevented data gathering for approximately six months, the
Silvertown informal settlement became the only focus of the case study. The case study
approach examined the life context of Silvertown and how it related to the Thafefore,

the same units of analysis or phenomena were studied considering the same research questions
(Mills et al. 2009) The case study might also be described as longitudinal, collecting data

before, during, and after each CW iteration from November 2019 to December 2022.

3.4.3. Sampling methods

| approached the residents of Silvertown, who were both engaging and not engaging with the
CWs. Observations before coming to the potential participants aided me in identifying who
was likely to be interacting with the CWs. Both men and women were int&djall above

the age of 18, and the research was not restricted only to South African residents as foreign
nationals are also staying in the arearamsey (2007)nonprobability sampling is explained

as a technique that involves the researcher selecting samples from a population without using

63



random selectionBabbie (2013) describes purposive sampling as nonprobability sampling,

whereby the researcher selects the units based on the@ggogtment.

3.4.3.1.Non-probability sampling

During the data collection process, the study usedpnobability sampling approaches to
select the participants for the structured interviews. The goal eprarability sampling is

not to provide a representative samihlawvrence Neuman 20174 he study was initially going

to use a nomrobability sampling of participants in Setswetla as the project was potentially
going to build CWs in other parts of Setswetla, depending on the progress of the building at
Silvertown. Initially, while conductinghe interviews, | aimed to select the members from
different portions of Setswetla where the CWs were built, starting with Silvertown. The
URBWAT project changed because the iterative process (design, build, and use) forced the
building and modificatiort the Silvertown building site only over three years. This meant that
data collection had to happen at Silvertown only, not the whole of Setswetla.

3.4.3.2 Purposive sampling

Purposive sampling was used to select people from Silvertown who met the specified
requirements during the interviews in phases 1 arfidhgco (2007 }ktates that in purposive
sampling, the researcher decides the purpose they want the informants to serve in the research,
and they approach appropriate respondents to fulfil that plan. Explaned below regarding

structured interviews for participants in Silvertown.

In phase 1, during the structured interviews, purposive sampling was used to select the
participants in Silvertown. As a result of delayed data collection because of the €OVID
lockdowns, the researcher specifically wanted talk to the people in Silvevtbewere using

the CWs. However, some of the people who used the CWs were not at home during the day on
weeks days when interviews were being conducted. Some of the interviews were therefore also
conducted on weekends when these people were more likbly available. The important

point to note was that because of proximity of the CWs to the taps, meant that people in

neighbouring sections, who were not living in the Silvertown section, were sometimes also
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using the taps next to the CWs. So, while attempts were made to standardise who was

interviewed, this wagot always possible due to the dynamics of the informal settlement.

Regarding structured interviews, in phase 2,-ramom sampling was used as in phase 1, as
again purposive selection was employed to interview people who interacted with the CWs. If
the people either used or were affected by the CWs, then they wereeceddat an interview.

Just like in phase 1, purposive sampling was used to select the participants in Silvertown (and
Maponyane which was an adjacent section with people who sometimes used the taps at the
CWs) during the structured interviews. Most of fe®ple interviewed were from Silvertown,

but there were other people who were not from Silvertown. The people from the Maponyane
section were also interacting with the taps next to the CWs, especially as they passed by the
tap as they walked toward thew@rtown entrance where there was also a convenience store.
Also, if the people living in the Maponyane section had a water pressure problem, then some
of those people would come to Silvertown or when they passed by the tap, they would wash
their hands. Térefore, data collection for tlstructured interviews/ias made with the explicit
intention of interviewing whoever was at Silvertown. The researcher also went into the
Maponyane section to interview there, but most of them were not keen to be interviewed by
someone who was perceived to be from the Silvertesation (i.e., they were concerned that

they would be interrogated for using a tap in another section). The purposive sampling method
was also used to select the people who attended the design watkBhepparticipants were
selected based on staying in the areas in Setswetla, which had the potential for the CWs project

to take place.

3.4.3.3. Snowball sampling

Snowball sampling was also used as some participants suggested other people in the
community using (or not using) the CWs. In snowball sampling, one person gives the
researcher the name of another person, who provides the name of the next personytnd so fo
(Atkinson and Flint 2001) This happened at times when tsieuctured interviewswvere
conducted. For example, a participant also suggested the researcher should interview a family
member because the family member spent more time at home engaging with the greywater
disposal than they do.
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3.4.3.4. Random sampling founstructured interviews

During thestructured interviews phase 1, it was clear that the information received was not
providing all the information. In some cases, some people did not want to be formally
interviewed, but they were happy to inform the researcher about the happenings in Silvertown.
It was, therefore, important to also adapstructured interview® supplement data collection
methodsThe record for the unstructured interviews is attached in appendidiike in the
structured interviewwhen purposive sampliywas used, simple random sampling was applied
where whoever was present during the site visit would be approached and inVvitee tan
informal conversation. It wasot easy to structure the informal discussions as they were
dependent on who was around and who was available to have a conversation related to the
guestions. According titikan et al (2017)andom sampling is a technique that enables every
single object to have an equal chance of presence in the sample. The type of random sampling
that was used for thenstructured interviews/as simple random sampling, whiBardwaj
(2019)explains as the type of sampling where the participants are chosen at random and solely
by chance. As a result, the sangplquality is unaffected because each participant has an equal
opportunity to be selecte(Bhardwaj 2019) Of course, the chances of being a potential
unstructured intervieyarticipant would have depended on the day the researcher visited, the
time they visited, and other aspects such as the weather. Since the researcher visited on different
days and at different times, this somewhat randomised the chances of being incltebed

unstructured intervieing sample.
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3.5.Data collection methods

Desigh  phaseibuilding  Additional Phase 2 building Feedback
workshops CW 1and CW2 complimentary CW1 and CW2 workshops
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Phase 1 Phase 2
Unstructured interviews Unstructured interviews

(Jan zoz0-May 2031) (Ang zo021- Oct 2022)

Ethnographic observations

Figure 6: Timeline of data collection

3.5.1. Ethnographic observation

Research observation such as ethnographic observation is distinguished from other research
techniques by having less influence over the subject m@iesielska et al. 2018)The
researcher generally encounters unexpected events due to adapting to the context and
interactions, trying not to alter the outcome of possibilities, and having little influence on the
surroundinggCiesielska et al. 2018 the social sciences, ethnographic observation gathers
data regarding people, processes, and culiigasulich 2012) In this study, ethnographic
observation was employed as a strategy for gathering data to get a sdedeabural
occurrences in Silvertown included interactions with the CWs and the surrounding
infrastructure. Further, ethnographic observation can produce accurate data that cannot be
obtained from interviewgArora 2011) In other words, ethnographic observation gave the
researcher complementary information to the conducted formalirsstductured interviews
Different types of observations were used for this research. In the beginning, naturalistic
observation was used to familiarise the researcher with the environment where the study was
taking place, but, most importantly, to spontaneously study thegséftie researcher was able

to observe and record the behaviour of the people. The ethnographic observation technique
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known aginaturalistic observatiarinvolves the researcher observing events in their unaltered,

natural surroundingRydenfalt et al. 2015)

Participant observation was also applied. The strength of participant obseivégiting the
researcher frequently integrate data collecfi@argan 2007)In some cases, the researcher
conducted the observation, but did not make it obvious to the people that they were formally
observing what was taking place. There wareeraldifferent types of observation that took
place in Silvertown during the study period. There were observations that randomly took place
before the CWs were built in 2020. These participant observations were also used after the
CWs were built and during thiaterviews. This was to see if what was reported by the
participants correlateth what was observed. After the CWs were refurbished, in the second
phase of interviewing people in Silvertown, the same process of participant observation

happened.

The researcher was able to observe the spontaneous behaviour of participants in their
naturalistic surroundings and the reciprocal nature of the interchanges, developments, and
failures of the infrastructure in Silvertown. This was very important astihedbundation for
developing behavioural patterns which helped in setting up structured obsert@atieeply

understand the behaviour and the extent of the infrastructure.

In phase 1, there were regular, unstructured observations of how people engaged with the CWs,
and surrounding infrastructure related to the CWs. The structured observations were applied
from before the CWs were built in 2020 until March of the same yeanvouth African
lockdown laws prohibited peop® movements. The unstructured observations resumed on
August 21, 2020. The structured observations usually took place beforsghectured
interviews The unstructured observations concluded at the ertheoflata collection that
wrapped up in when the last round of structured observation ended in September 2022. The
researcher would normally go to Silvertown twice weekly to see how the CWs were doing and

how people reacted to them since they were newetsettlement.
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Structured observation is a technique for collecting and analysing data that uses observation
schedules and predetermined behavioural classificafioranor 201Q)For six months from

April to September 2022, the activities around CW1 and its infrastructures were also observed
in a structured manner. The observations would last for a week on seven consecutive days once
per month, ensuring that different parts af thonth were included. The observation of the
activities around CW1 were carefully recorded where péppimvements were recorded for

one hour at time. The observations took place at three diffetentals:one in the morning,

one around midday, and one in the afternoon. This was to see if the different times of day
affected how people interacted with the infrastructure. Observations did not take place in the
evenings or the early mornings because ethidallas deemed unsafe for the researcher (who

did notlive in Silvertown) to be present during these times. It is possible that interactions with
the CW might have happened at these times which were not captured (e.g., the emptying and

cleaning ofchamber pots, open defecation, etc.).

3.5.2. Photo Ethnography

The ethnographic observations were complemented with photographs. The photographs were
used to document the activities around the CWs, with other related infrastructures, and the
manner of engagement with the CWs. Photographs can assist researchenstandidg how
societies are culturally and socially constructed, critically revealing the meaning people place
on detailed activities, residences, items, and practices and recording and examining meaningful
social events and issué€leland et al. 2021)Importantly, photographs can be used as
documented records of the ethnographic observations. During the data collection 1 403
photographs were collected. These photographs were collected in different phases of the
research project. The photographs weveldd into different categories that included, service
delivery infrastructure, the Silvertown environment, water collection and washing behaviours,
and observations of everyday life. The photographs were also taken during the design
workshops, during theprebuilding phases, different building phases, and the different

assessment phases. Table 2 is a tabulation of the different categories photographs.
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Table 2: Categories of the photos

Service delivery| >Chemical | >Shelters: | >Human >Electricity: | >Taps:
infrastructure toilets (shacks and made Electricity photos of
bricks infrastructure:| cables, broken taps
TOUEEE) trenches and municipality | leaking taps
gullies in the| connections | plastic taps
settlements | and illegally| metal taps
overtime connections | vandalised
taps.
>Wall
Environment >Gullies >Litter >Burst pipes >River,
filled with | around the gnd burst pollution
litter settlement | sewers
>Flooding
Behaviour Littering Children Interactions | Washing,
playing with the CWs | cleaning,
water
collection,
and water
disposal
behaviours
Everyday life >Waste >People >Pathways Gatherings,
collection cleaning people use meetings,
toilets playing
>Sanitation games
company
removing
sludge from
chemical
toilets
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3.5.3.Focus groups

Focus groups were used for data collection in the design workshops. | was part of the research team, so
during the workshop, | was one of the people who helped facilitate it. As the language was an issue in
some cases, | also helped explain it to the meaplo attended the workshop to ensure understanding.

The main facilitators were tHeRBWAT team leaders. The data received from the workshop was key

in getting to know the community better, understanding the greywater problem, and comparing
solutions from both the research team and the commuRagus groups were used for data
collection in the design workshops. The Setswetla design workshops took place from October
2019 to December 201&s seern Figure6. The number of people that attended workshops
were as follows: Silvertown (11), Masinwini (14), Bridge (9), Old Setswetla (12), New Stand
(7), Giyani (12), and Xitshoba (10). The people who attended the workshops were recruited by
both the leaders in the community and the research team. Initially, the research team needed to
become more familiar with the different areas of Setswetla to fggrssible sites for the
intervention. For focus groups such as Old Setswetla, Silvertown, and Giyani, the community
members who attended were recruited by the community leaders because there were already
community leaders who were staying there. Onceréisearch team was familiar with the
people, they recruited people from the various sections of Setswetla through word of mouth
with the help of the community leaders. After each workshop the focus group attendees took
the research team on a site visittbéir respective sections to show their water disposal
situation. Since the site visits involved walking through various sections of Setswetla the site
visits were also used to recruit further participants for later workshops. Each workshop was
held in a ommunity room at the Greenhouse (the Greenhouse was built by the Non
Governmental Organisation, Gift of the Givers, to house people who had lost their dwellings
in one of the frequent floods that impacted Setswetla) in a room which was also used as a gym.
The focus groups were facilitated by the researcher team and the researcher acted as an
observer, taking notes of the issues raised by the participants. Before the focus group started,
the purpose of the study was explained and the right to withdraw iwed.r&ihe focus groups

were not audigecorded because of the noise in the venue and because of the interactive nature
of the focus group where participants were divided into smaller groups to facilitate discussions

around developing alternative designs.

As the format of the workshops was based on a focus group setUgRBWAT projectteam

would introduce themselves in the workshops. Once the introductions were made, one member
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of the URBWAT projectteam would explain the overall purpose of the workshop as well as
ethical issues such as the voluntary nature of the workshop, the issues of confidentiality and
anonymity, and how feedback would be given. After the URBVW#djectteam had briefed

the workshop participants, they were asked to break into groups of 3 to 4 people. In the groups,
they were asked to discuss and draw their current living conditions with regards to water access
and greywater disposal. Next, the groups vesied to discuss and draw how they want the
water and greywater disposal to change. Participants were asked to be realistic, given their
situation. For example, they were not asked to describe their ideal, but rather what they thought
was feasible. The grogpvere given 30 minutes for this task. While the groups were busy with
this task, they were also asked to select a member to present theis glisapssion/drawings.

Once the groups had finished the discussion, their representative would presentdoeevery
thatthey had depicted in their sketches. After all the groups have presented, a member of the
URBWAT projectteam would then respond to the suggestions from the groups RB&/AT
projectteam then presented the general URBW#adjectsolution and asked for their general
feelings and then specific suggestions. Once this was completed, the workshop participants
were given refreshments and then were asked if they would take the research team on a tour of
their section to explain in persevhat they had epicted in their drawings and to show why

the research teai suggestion could/could not work. Some community members were shy
about expressing themselves even though they were encouraged to demonstrate the water
disposal in the language they felt comfortable with. Other community members acted as
translators and owuld also clarify any vernacular language issues. Some people spoke English,
and there were cases where people would use their home language, like isiZulu, Tsonga,
Sepedi, and TshiVenda. This lastction of the workshop took about one hour with each
workshop lasting about three hours in total.

3.5.4.Structured interviews

Structured interviews were used as a method to collect data from the residents of Silvertown.
The structured interviews used with the residents of Silvertown ended up being informal in
setup. On thether handthe structured interviews that | did with the community leaders were formal.

As described by Ruslin et al. (2022}ructured interviews havermalised, limited sets of
guestions. There is an advantage to using structured interviews as they encourage

standardisation, reducing mistakes caused by question vari@assdi et al. 2014)Given
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the nature of the situation it was not always possible to aedmrd the interviews (i.e., they

took place outdoors, often with a great deal of ambient noise, in atheffharea where
electronical equipment would often be viewed as a target). Instetss, were collected using

a pen and a notepad during the interviews. The interviews took roughly 30 minutes each. Where
it was possible to digitally record the particip@responses, this was done by using a phone.
Before the interview, the participamtformation sheet was shared with the interviewee and
permission was obtained to conduct the interview (and permission to record was obtained if
the interview could be recorded). The recordings were transcribed onto a computer in Word.
In phase 1, questisnwere aimed at understanding if people were using the CWs and what
people thought of them. In Phase 2 questions were centred around how CWSs integrated into
existing structures and what influenced their use of CWSs. Data collection of interviews in Phase
1 occurred during the following days listed in table 3.
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Table 3: Phase 1Structured interview records

Days when data was collecte Number of Number of Duration in
people people who the field
interviewed declined to be

interviewed

(5) FIFIFIFIF | (3) FIFIM 08:00-14:00
(2) FIM (4) M/IM/FIM 16:00-18:00
(4) FIMIMIF | (2) MIM 12:00-15:00
(3) FIMIM (2) MIF 10:00-12:00
(4) FIF/IFIM (3) FIM/F 14:00-18:00
(2) FIF (3) M/IM/M 08:0012:00
0 (3) FIFIF 16:00-17:00
(2) M/IM (2) FIM 12:00-14:00
Q) F (2) MIM 16:00-17:00

Total 23| F:15| M:8 | 24 | F:110| M:14

Key

F=Female

M=Male
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In Phase 1 of data collection, the researcher went into Silvertown without planning how many
people they would interview. The aim was to h&gricturednterviews with approximately

30 people. In Phase 1 &ructurednterviews were conducted because the same people were
always present, and others people who were present declined to be formally interviewed. It was
challenging to condu@tructurednterviews with people as they were not keen on the idea of

a Structureddiscussion. Data collection happenmd nine different days, with only one day
where nobody could be interviewed. The data collection started on 7 October 2020 and ended
on 4 November 2020, within a fiwgeek period. It was anticipated that data collection for
Structurednterviews could have been completed in two weeks but due to these challenges the
time span forStructuredinterviews was extended. Data collection of interviews in Phase 2

occurred during the following days listed in table 4.
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Table 4: Phase 2Structured interview records

Days when data was collected | Number of Number of people | Duration in the
people who declined to be field
interviewed interviewed
(1) F (4) MIM/FIM 10:00-12:00
(3) FIFIF (3) F/IF/IM 12:0016:00
0 (4) M/IFIMIM 15:0018:00
(3) MIF/IF (2) FIF 10:00-14:00
(4) FIF/IFIM (1) M 16:0018:00
(3) M/IM/F (2) M/IM 08:0012:00
0 0 16:0018:00
(3) FIM/IF (2) FIM 12:0014:00
(2) M/IM (3) FIFIF 16:0018:00
1) F (2) FIM) 08:00-10:00

Total 20 | F:13| M:7 | 23 | F:11 | M:12

Key
F=Female
M=Male
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The Structuredinterviews in Phase 2 started on 5 October 2021. When the interviews were
conducted the building for Phase 2 had already finished. A total of 20 participants were
interviewed during October and November 2021. The researcher visited Silvertown 11 times
to do Structurednterviews. Unlike in Phase 1, when the researcher visited the field randomly,

in Phase 2, the structured interview visits were arranged to ensure that different days of the
week were covered and that different hours of the day were capkoeéach of the four

weeks that the researcher was in Silvertown, he made sure that he interviewed on a weekday
and a weekend (either Saturday or Sunday). All except one day that the researcher went to
collect data, there was at least one participant was willing to be interviewed. Thirteen
females were interviewed, and seven males were interviewed. TFiteaty people also

declined to be interviewed; twelve of them were male, while eleven of them were female.

As mentioned earlier there were other people from outside the Silvertown section who were
involved in the use and interaction of the CWs. People from different parts of Setswetla were
found in Silvertown, particularly the Maponyane section. The three @ewapb were
interviewed who were not from Silvertown had visited people in Silvertown; therefore, it was
also easy to interview them indoors to maintain anonymity and confidentiality to some extent.
Anonymity was difficult in most cases, even for peopl&itvertown in their homes, as the
space in their homes was small and it was common for other people to be present during the
interview. The researcher tried as much as possible to make sure that people were interviewed
indoors to make them feel comfortapleut again, there were cases of people who were

interviewed outside as per their request.

3.5.5.Unstructured interviews

The data collection for thenstructured interviewis Phase 1 was conducted over nine months,
from January 2020 to May 202The unstructured interviews that | did with the residents of
Silvertown were informain setup.As seen in Appendix A, total of 227 participants were
interviewed, of which 140 were males and 87 were females. In some instamstesctured
interviews were conducted when individuals wegathered In the case of phas? data
collection took ten months, from August 2021 to Octol22? and a total ofZ6 people were

interviewed during that period.11 womenand 115 males were interviewedhe Setswetla
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design workshopgJnstructured interviewsvere used to collect data from the Silvertown
community. The main aim of thesastructured interviewsas to make sure that people were
guestioned in a less controlled -sgt The researcher recognised that some people did not
answer questions in th®tructuredinterviews as they did not feel free to say things. The
guestions in the unstructured interviewere operended with general questions that
encouraged the informants to begin speaking without directing the content of the discourse
(Saks et al. 2007)Theunstructured interviewaere also conducted part of building rapport
with the residents. Once residents felt comfortable, they were more willing to provide
information to the questions. The questions posed to the residentsiirsthectured interviews

were related to how they were interacting with the CWs. The questions asked were generally
similar to the questions in the structured interviews. However, some of the information in the
unstructured interviewwas directed by the informant rather thiaa researcher. Following an
unstructured interview format, typically some informants would answer the questions posed to
them by the researcher, and then they would randomly start giving additional information. For
example, after the construction of Phaseat CW2, a resident spontaneously started a
conversation indicating that they loved the extensions that were done to the CWSs to make sure
that there was enough capacity to accommodate the water. This informant went on to explain
that CW2 was now creatirg problem because stormwater from the road was being directed
by the CW into their homebinstructured interviewwere used throughout the research period.
Similarly to the ethnographic observations, sinstructured interviewsere used to collect get
additional information and to validate information from other soutdestructured interviews

were seldom recorded although interview notes were written down in a notebook or the
researchés personal journal. Data collection wfistructured interviews Phase 1 and 2 is
attached in the appendix.

3.5.6.Personal and reflexive journal

The researcher kept a personal reflexive journal to record daily activities while collecting data
and to note any personal reflections on the data collection process. The reflexive journal unveils
hidden contextual information, enhancing the prime etlaicdlmethodological purpose of the
research to understand the lived participdexperiencedgmith 1999) The reflexive journal

was also used to record what was seen or heard from conversations with people in the different

parts of Silvertown. This helped the researcher to remember the important details that were not
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possible to record during the interview, especially éuhstructured interviewsvhich were
happening randomly. The reflexive journal was an important piece of data of its own accord
because it captures information such asftheod of the community and helped guide the
analysis of the data by recording general trends that the researcher felt were emerging during

the Structuredandunstructurednterviewsand the observations.

3.6. Data analysis

Different methods were used to clean the raw data collected. The answers were recorded using
an answer sheet duringséructurednterview. In some cases, some of what was written down

was clear and orderly, while in other instances, the responses needed-trbaged into a

more orderly format. It was, therefore, necessary that the answers were recorded and
transcribed afterwery day of data collection. In analysing raw data for Phases 1 and 2, the
interviews were cleaned and represented in tabledofon each phase for both tieuctured
andunstructured interviewsA table was created in Microsoft Excel to record the interview

data for thestructured interviewsT he table was divided into the 13 questions which were asked

in Phase 1 and the five questions in Phase 2. To ensure that the data could be easily incorporated
into the central core categories and correspond to the later analysis stage (selected coding
stage), it was essential to keep all the information linked to its respective quéBtayn® et

al. 2004) When it came to thenstructurednterviews, data were related to teuctured
interviewquestions as far as possible. New columns were created for information that did

fit the existing question categories. Similarly, the data collected using a notepad were also
transferred to the Excel spreadsh@die spreadsheet was also populated with information
related to the interview, such as their age group, gender, mode of water access, and purpose for
visiting the tap/CW.

3.6.1. Narrative analysis

Narrative analysis was used to analyse this data. Narrative analysis can be explained as the
exploration of a pers@s own story as influenced by any personal, ethical, social or political
issues that the research brifggeatherhead 20110 data analysis, themes that can adequately
represent the narratives are included in the account of da{®a&tadi 2021) The data from

Phase 1 and Phase 2 of the research was interpreted through narrative analysis. Narrative
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analysis is a collection of analytical techniques used to understand texts or visual data with a
structured storytelling format. The focus is on the arrangement, substance, and purpose of
written and spoken discourse narratives (Wright 2015). As the obseawanted the
participants to describe their experiences, they then usedsseictured interviews. In
analysis, the data from phase 1 inductive coding was applied to make sense of the data.
Inductive coding begins with close readings of the text amsideration of the multiple
meanings inherent in the tekfhomas 2003)After the interpretation in Phase 1, the main
guestions were clear what to ask based on the particfpasfronses. Therefore, the themes
developed from the phase 1 data collection also helped establish themes for phase 2. In the
analysis, the researcher applied more of a deductive analysis because it built some of the themes
from what developed. The dedu@ianalysis is a method that seeks to evaluateysting
categories, concepts, models, theories, or hypoth&segas et al. 2020)The researcher
employed narrative theme analysis, wherein the primary emphasis is on the substance

contained inside the text.

Hoshmand (2005rgues that some narrative analysis is a storied account of traditional forms
of data (e.g. interviews). This storied account explains how the data were analysed in the
context of this research. In the beginning, related answers, questions to ask kit fiteage,

and concluding accounts were grouped to produce a common direction for the different stories
that the people told. These were then analysed by combining story components from the
narratives of the individuals in Silvertown within a coherentditog to identify relevant trends

in the data. In other words, the various accounts that the people were talking about and the
accounts of meaningful stories of the everyday life in Silvertown greywater, infrastructure and
CWs were connected to create a#ikre networks. The purpose of these narrative networks
was to study routines as narratig$olstein et al. 2011)The idea was to understand the
everyday life in Silvertown relating to greywater disposal and how people experienced the
CWs. In analysing this data, the narratives became classified into histories (where people were
coming from), politics (public affasrthat shaped the community), and how life unfoldizity

in Silvertown. All these aspects were then critically analysed. Critical analysis in narrative
research entails scrutinising a narrafisqeolitical, social, and ideological consequences while
guestoning its underlying assumptions and values (Hassan 2024). Narratives were collected
based on the common themes that were raised from the underlying characteristics which spoke
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about the hierarchical structure that controls the way of living in Silvertown and were further
linked to data on hierarchical rankings in the community and the political structure that controls
the local structure. Initial data about the hierarchy inegibwvn from the workshops were
applied to Phase 1 and then augmented with more detail from Phase 2. These narrative data
were analysed and presented as the first part of the story before getting into the data about
services and infrastructure. In producitige results, the emerging narratives were not
assimilated into the theoretical framewdristeadthe organised data were formed into themes
which allowedthe researcher to tell the story about the history of Silvertown, the greywater
problem, designing, building, and using of the CWs, and the interconnections of the other
infrastructure. In the discussion, the collected data is then considered in ligbtlibérature

review.

In the first step of data analysis, labels were created through highlighting the data in an open
coding manner. Open coding is a method where concepts are extracted from raw data and
afterwards organised into conceptual categories. The objective is te @eprimary,
descriptive, multidimensional framework for analyf$handkar 2009)To break the codes

into more meaningful data, the related codes were grouped to form meaningful data that would
eventually become categories that could summarise the main ideas. The next step is axial
coding which offers a framework or template to sysibe and arrange data into more logical
categories. Also included were the subcategories that provided emergent notions of depth and
complexity and potential connections to other components of the analysis fran{Saamittket

al. 2017)

To interpret data from thenstructurednterviews mind mapping was used in extracting data
from the notes and transcriptions. This was done to provide a mechanism to remove researcher
bias and guarantee that data are analysed in ways that prioritize the informant experience. Mind
maps are, threfore, helpful tools for qualitative research@f¢gheeldon et al. 2019Most of

the analysis of thanstructurednterviews was about ideas or issues thandidit neatly into
thestructured intervievguestions. The mind map helped in making sure that in the later stage

of analysis, these codes would fit systematically into the selective coding scheme from the

analysis of thestructured interviewdata. Selective coding refers to the systematic coding of

81



only the core codes and those codes connected to them by the red@dstheret al. 2003)

Once chosen, the core codes serve as a guide for additional theoretical séitgtiimget al.

2003) What made the codes come together was that some of thenget and the clossnd
guestions were related. This made it possible to see how the coding from the formal and
unstructurednterviews could fit together. For example, issues about whether people attended
the workshop meetings, whether someone explained how the CWs work, and how best to
inform the residents about the CWs could be linkedttoctured interviewguestions about
similar issues. Where answers did not match any of the formal qusestiemesearcher created

new codes.

3.6.2. Ethical consideration

Vizzuso(2015)points out that a researcher is responsible for ethical conduct when conducting
research. Before data were collected, ethical clearance was received from the Human Research
Ethics (nommedical) Committee at the University of Witwatersrand. In the infaonasheet,

it was explained to the participants of Silvertown that they would be taking part in the study
voluntarily and that they had a chance to withdraw from the study anytime they wanted without
being penalised. When people could not read, the rémzarerbally explained the information

to the participants. In the same way, if participants felt uncomfortable answerougstens,

they were allowed to abstain from answering during the interview.

Before thestructured interviewsthe first data collection process was fogusups for the

design workshops. The focus group sessions were recorded by the research team using note
taking for better understanding of the discussions and design drawings which the participants
made were also collected as data. The nature of sesas®rexplained to the focus group
participants, and they were asked to agree to participate. Ihetgsossible to guarantee
anonymity in the focus groups, especially since the people who attended knew each other as
they were coming from the same area irts@etla. The only guaranteedasvthat the
researchers would not record personal information and would not report personal information
that would allow someone to identify an individual. While participants were asked to keep
personal information raised in the focus group discussiongtngapossible to guarantee the

confidentiality of information shared in a group setting. The nature of the focus groups sessions
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meant that the research team also wanted the participants to carry on discussing the topic with

other community residents, even after the focus group session had ended.

With regards to the interviews, the researcher explained to the participants through the
information sheet that the aim was to conduct research for his PhD degree. The researcher gave
the participants his name and the name of his supervisor and indicatdgok twas a student

from the University of Witwatersrand. The researcher then told the participants what the nature
of the questions would be during the interview and the value the research would be adding to
the service delivery and urban developmeritfie their community. The researcher made it

clear that their responses were not anonymous (because the researcher would know who they
are) and other people (including family members in the same dwelling) might see that they are
being interviewed. In factthere were cases during the data collection where those being
interviewed insisted on being interviewed with other people around them. It was explained that
information would be analysed as a group and that every effort would be made to ensure that
individual interviewees could not be personally identified in the report and thesis. Once the
participants understood the information sheet, they were given an informed consent form for
written consent (or in some cases verbal consent where they were nottablafeigned a

form) and let the researcher know they had agreed to participate in the Bbedy.were
individuals who constantly provided information, whether through structured or unstructured
interviews. As a result, | have given these individualsesoibr better reference and

understanding for the reader. The codes have guaranteed the indvahaaiymity.

The researcher explained to the participants that they were part of the project implementation
and involved in the production of the CWs through engagement with the residents on
development plans. Therefore, they were informed that the researcher wascinfiusome of

the processes involved in producing the CWs. The researcher did not collect identifying
information about individuals, such as names, addresses, or identification numbers. It was
important to assure the Silvertown participants that nonbef gathered information was

revealed to other people or could be directly traced back to them individually to ensure
confidentiality. The nature of the physical spaces, with the rooms being small and people

staying together, could have affected the anaty
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The researché& supervisor saw the collected data in its early stages without revealing the
participant® names. The researcher also clarified to the participants that the final research
would become a public document, a Ph.D. thesis, and possible publications. The participants
were informed that the collected data would be stored on a paspratedted extamal drive

and later in a passwofrotected cloud service which no one would be allowed access without
the password to guarantee the data protectioay were also informed that the data would not

be deleted as it could be used for future studies or as part of a data verification process. It was
ethical to ensure that the interviewees and other members involved in the design workshops
were given feediick on how the project worked. The feedback with the community took place

on Monday 24 October 2022, at the Greenhouse in Setswetla.

3.6.3. Limitations

Sometimes, it was a struggle to interview people without others seeing what was happening
because people would walk in (and sometimes even start contributing) during the interview.
Many of the indoor spaces were too small for interviewing in a private,sethich
compromised anonymity. Therefore, the researcher was forced to make it clear in the
information sheet that the anonymity of the participants could be compromised because of other
people seeing them being interviewed, except in the case whereatti@ppnts were
interviewed alone indoors. There were participants who, during the course of the interview,
indicated that time was a problem. In such cases, the order of the questions was changed to
cover the critical questions before time ran out. Theyee cases where the main question and

the follow-up question were asked simultaneously when time was the issue.

It also wasnot easy when people did not want to be audio recorded. In these instances, hand
written notetaking was used and later, after the interview, these were written into meaningful
notes. Given the time difference it was possible that the researcher coulddeatezlihis own
thoughts, feelings, and ideas into the notes. Even after explaining the anonymity and
confidentiality process, there were still some participants who wanted to avoid being
interviewed as they thought the information would bblighed with their names. Silvertown,

while crowded, occupies a relatively small space, and one could assume that the residents knew
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the positionality of the researcher with regards to the research project. There may have been
residents who thought that the researcher had political or legal motives beyond wanting to
understand people in relation to the infrastructure given that thessesevere sensitive topic

to many residents.

The COVID-19 pandemic made conducting direct interviews for six months during Phase 1
impossible because of the South African lockddesrel restrictions. The restrictions made it
impossible to visit the research site to observe how people were usingMbet& take
photographs, and to meet with people formally and informally. At that stage in the research
project, the researcher did not have many telephone numbers of residents and had not had
sufficient time to build up rapport with the residents. This waacritical time in the data
collection process as the CWs were handed over to the residents in Phase 1 on the Tuesday and
on the Thursday the country went into a hard COXtfDlockdown.

It was a problem to take photographs of activities when people were around as some people
thought | was taking a photograph of them even though the researcher was taking a photograph
of an object or relationships between objects. In those cases, extemsiezsations had to

take place and the photograph had to be shown to the person (or people) to reassure them.
Where it was preferable to take a picture that included people, permission was asked first and
every effort has been made to anonymise peoplenpictures produced for reports or

publications.

Since the researcher was not living in Silvertown, there were times when it was not possible to

collect data due to the perceived risks. This was especially the case after dark, usually between
19h00 and 05h00 (although these times varied depending bm¢hef year and when the sun

was setting). There were also times on the weekends during the day where it was perceived to
be too dangerous on site due to community dynamics (e.g., residents fighting with one another,

or drunk residents). The researched tabe constantly aware of their surroundings and make

judgment calls about his own safety and the risk of the situation. The researcher also had
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informedhis supervisor every time he went to the research site, his intended length of stay, and

to send a message when he had safely left the research site.

3.6.4. Conclusion
This chapter contextualised the research site of Silvertown, not forgetting the area that

Silvertown falls under, Setswetla and Alexandra Township as a whole. A qualitative research
design was used in the collection and analysis of the data as thisasessaudly. In this regard,

this chapter gave reasons why this case study was used, and explained threvedility
sampling, purposive, and snowball sampling methods that were used. This was followed by the
discussion on the collection methods that wased, ethnographic observation, photo
ethnography, focus groups, and the use of both structured and unstructured interviews. That
was followed by detail of how the collected data were analysed through the use of narrative
thematic analyses. The chaptegriltoncluded by giving insight into the ethical considerations

and limitations that bounded the study.
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Chapter 4. Results
4.1.Introduction

The results chapter is divided into two interconnected sections. The chapter starts with a
detailed outline of the structure of Setswetla and Silvertown in Ward 109sftfingsure plays

a significant role in how the development of infrastructure plays out in this informal settlement.
As an introduction to the second part of the results section, this chapter highlights the services
that are provided as well as the serviited are not provided in Silvertown. In the second part

of this chapter, the design, building, and use of the CWs is described. This introduces the
evaluation of greywater disposal and how the CWs fit with existing methods of greywater
disposal. The desigsection evaluates how the design workshops worked and the role they
played in the research teérdecision to build the CWs in Silvertown. The building and the
evaluation of the use of CWs is divided into Phases 1 and 2, following from the repetitive,
iterative building process. In the evaluation of the two phases, a detailed evaluation is given of
how the construction unfolded, how people used the CWs, and the physical state of the CWs
in relation to existing infrastructure and services. This chapterlumbes with an overall
evaluation of the suitability of the CWs in Silvertown. The URBWAT project aimed to
establish a greywater collection and treatment option using-tisitiplinary collaborative

efforts between university academics from Sweden, SofnriteAand Germany, together with

the residents from a section of Setswetla (Alexandra). The research aims to understand how
people relate to CWs through their engagements and how CWs relate to the previous methods

of dealing with greywater disposal.

4.2.The geography of Alexandra and Setswetla in relation to work.

Alexandra township bordered on two sides by commercial enterprises. The logistics hub of
Linbro Park suburb is located East of the N3 freeway. However, Webster (2020) argued that
the N3 freeway cuts off many Alexandra townghkipoorer residents from employment
opportunities due to the lack of easy transportation pathways between residences and work
opportunities. To the West of Alexandra town there are a number of factories and warehouses,
in the Wynberg suburb, but further westhe M1 freeway which mais it difficult for poorer
residents to access work opportunities in the commercial hub of Sandton. To the nortlis Kelvin

warehouses are separated from Alexandra by the major dual carriage way of Marlboro Drive
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and the warehouses Kfamer vieware also difficult to access because of the M1 freeway.
Further north are Midrarid warehouses but are also difficult to access because they involve
crossing both the M1 and N3 freewgy8ebster 2020)To the south of Alexandra township

are the warehouses of the suburb of Kew. These are relatively accessible to the residents of
Alexandra township who only need to cross the dceriage way of.ondon Roadwhich is

fairly easy to cross, but the entire sprawling township of Alexandra needs to be crossed by
residents of Setswetla of they wish to try and access the warehouses of Kew in search of work.
However, there are some residents of Setswetla who thatkthbir informal settlement is
perfectly posioned which would explain why this informal settlement attracts a lot of people.
Some residents argue that they come to stay in Setswetla because it is surrounded by areas rich
with job opportunities, even if those job opportunities have limited physicadss from
Setswetla. Some residents feel Setswetla is ideally placed because residents only need to spend
a little money while looking for jobs. Setsweittan close proximity to job hubs such as Linbro

Park, Modderfontein, Longmead, Alexandra, and &vamdton.

Setswetla is near areas with job opportunities, so people are inclined to stay in this informal settlement
even though the conditions could be betfsmong the problems experienced in Setswetla are
overpopulation related to illegal occupation, vandalism, and crime. Those who are poor are out
in the look for cheap accommodation and Setswetla providesithisn | was in Silvertown,

one of the people who rents a house there said the original people have built rooms in both
Setswetla and Silvertowto provide rental accommodation for such circumstancése
individual went on to say that they have different prices for these rooms but were usually less
thanR1 000 for a room. It is even cheaper when you consider that the water is free, and some
people do not even pay for electricity (with illegal connections in the dreahe case there

is a story about a shack fire that impacted a lot of homes in Silvertown. Relating that to why
some people stay in Silvertown, one person whose shacks were burned down told me that he
comes from the Mpumalanga province, and he was staythg shack because he was looking

for a job. Even though the fire had burned mostisfbelongings, he told me that as soon as

he realised that his shack was burning, he went to remove his belongings that were close to the
door. One of those belongings he kept close to the exit was Fse@kiing documents like his

ID and references. Ithe context of the South African home affairs system, if he had lost his

88



ID document, it would have taken another month or two to get another one, which would have

halted his progress in looking for a job.

89



4.3. The hierarchical structure of Setswetla and Silvertown

Silvertown Committee members (7)

60+ =2
50+ =1
40+ =3
30+ =1

Employed=4

Unemployed=3

Male=3

Females=4
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Pasition:
Age: 30+
Gender. Femnale

Paosifion:
Age: 40+

Gender: Female Gender: Male

Gender: Female

Position:
Age:50
Gender.Female

Origin in Wynberg (4 ERFs)

Position:
Age 40+

Posifion:
Age:40+

Gender Male Gender. Female

ERf 62
WWynberg

Current
location
Members
Sharon side

ERTf 45-50
WWynberg

Current

location: right
hand side or
left side of

CW3

ERf 51
Wynberg

Current
location:
Middle part of

Silvertown

ERf 397

Current location:
Verzonia

Late settlers of Silvertown

Between Silvertown

Right hand side of
Maponyane g and the Jukskei

section the Silvertown

Riwver.

Figure 7: Hierarchical structure of Setswetla and Silvertown
Figure: Motshwaedi Sepeng (researcher)
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Silvertown is part of a larger structural system that starts from the political hierarchy
of national, provincial, and local governance and continues with a variety of
communityorganised structures. This hierarchical structure is represented in
Figure7. At the top of this structure is the Ward councillor. Wiard Councillors

are elected members who are elected at the Ward level in municipal elections every
five years. Setswetla falls under t@eJand the Ward Councillor represents Ward
109. The sphere of Ward governance is a vital aspect that is intended to be
independent of political affiliation, but more often, the Ward Councillor represents
a larger political party. In the case of Setswetlamtuthe study period there were

two Ward Councillors reesenting the Democratic Alliance and one Ward
Councillor representing the African National Congress (both political parties with
representation in national parliament). Ward 109 predominantly consists of
wealthier residents from suburbs such as Mornirggsilendywood, and Kelvin.

The relatively wealthy suburb of Marlboro Gardens (wealthier in comparison to
Setswetla), located on the boundary of Sandton and Alexandra (Pisanello, 2019).
According to the Sandton Chronicle (2021), the other places that dwdddan

Ward 109 are Eastgate, Kramerville, Gallo Manor, and Wynberg. Wynberg was the

place from where many of the original residents of Silvertown were removed.
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4.3.1. Transitional power of councillors in Ward 109 across the URBWAT

project

Ward 109presentedn a 2016 mag-igure8, there were several changes regarding
the councillors. When the URBWAproject CWs project started in Setswetla in
2019, the councillor at the helm was Werner Smit of the Democratic Alliance (DA).
Smit was the councillor of Ward 109 from 2016 until 2019 when he resigned from
his position before his time in office was up. Following tteparture of Smit, Lori
Coogan, also from the DA, took over in a caretaker role for a short period until the
by-elections. On 24 July 2019, t®Jheld by-elections to eledhe new councillor

in Ward 109. Candidates of the African National Congress (ANC), the DA, and the
Economic Freedom Fighters (EFF) took part in the Ward 10%ldstions
(Pisanello, 2019). Liaquad Ebrahim, a candidate for the ANC, received 51.15% of
the \ote, just enough to win control of the ward. When the term of Liaquad Ebrahim
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ended in 2021 when the regular municipal elections (local government elections)
too place, Lori Coogan from the DA took back Ward 109 and continued to serve as
a councillor for Ward 109 until the end of the research préleimini 2019)

4 .3.2.\Ward Councillor

Ward Councillors are members recently elected by residents of a ward to represent
various political parties, other organisations, or are independent. Ward Councillors
attend Council meetings on behalf of their residé®&LGA 2006) The CoJ
Council meetings, the Speaker acts as the chairperson and ensures that the Council
Code of Condués rules and guidelines are followed. The speakeb is to uphold

the fundamental principles essential to all Council members. The speaker ensures
that Council members adhere to the code of conduct and have enough support from
other Council members to do their duties efficiet8ALGA 2006) There is also

a responsibility to ensure that issues are not politicised and that the résidents
problems are addressed despite their allegiance and support to a political party.
However, in many cases, due to party politics, Ward Councillors are also likely to
represent the policies of their political affiliation. In sowssesthis can cause
tension between the residents who have elected them and the political party who
has provided the infrastructure to support ¥Ward Councillorscampaign for
electon (e.g., posters, meetings, phone calls, physical visits, and other financial
assistance). Regardless of these affiliations and tensions,

Ward Councillors are responsible for their ward as the chairperson of their Ward
Committees. Secondlyyard Councillors monitothe progress of service delivery in
their wards. When projects come from eJit is required that they must first go
through the Ward Councillor, who then passes projects to the @farernorand

from there, the projects are communicated to the Wammitteeresponsible for
overseeing the implementation of the project in the community. When there is a
problem with the projectsn the community, the Ward Councillor and Ward
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Committeemust verify if the people are residents of the Ward; then, the matter will
be referred to the CoJ through the Ward governance body.

4 3.3.Ward Governor

The Ward Governor is the link between the Ward Councillor and the Ward
Committes. The Ward Governors are employees of CoJ with skills in the required
field. The Ward Governor is formally part of the local government but plays an
administrator role rather than a lawflayv making role. The number of Ward
Governors depends on the suoa. Region E (which includes Ward 109) has 16
Wardsand each Ward Governor is responsible for three Wards. The Ward Governor
forms part of the body that interacts with the W&ommittes and the Ward
Councillor in Ward 109. The administrative jobs that the Ward Governor is

involved in include:
1 Organising meetings and setting agendas.

1 Organising the communication processes with the community (i.e., not the

actual content of the communications)

f Handing posters to the Wa@ommitteemembers to put up and taking

minutes in the meetings.

For Ward 109, a monthly meeting is held between the Ward Governor, the Ward
Councillor, and the War@ommitteein Marlboro. If a committee member fails to
attend three consecutive meetings, the Ward Councillor will report the matter to the
CoJspeakerMatters happening in the community need to be reported to the Ward
GovernorWhen projects are happening in Setswetla, the instructions will come
from the Ward Councillor through the Ward Governor to the Waodhmittee
members responsible for Setswetla. Dejyeg on their different portfolios, the

Ward Committeemembers will then pass on the message and the service needed.
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4 3.4. Ward Committees

The WardCommitteeis the first sphere of governance that actively includes the
residents of Setswetla and Silvertown. The Waammitteeis made up of
members from the various communities in Setswetla who submit their names or
register them to be considered for membership inthed CommitteeFor Ward

109 the WardCommittee is made up of ten members who have different portfolios.
These members meet monthly to give feedback on their portfolios. One member
represents Silvertown, while the others come from other parts of Setswetla and
other parts of Ward 109. The poltés include development planning, economic
development, environment, housing, infrastructure, public safety, community
development 1 (old people and disability), community development 2 (youth),
health, and transport. These portfolios work hand in harld their respective
service entities such as Pikitup under the Department of Environmental Affairs.
Sometimes, th#&vard Committedas the authority to hire contractors to do the jobs

for them.

How Ward Committes are set up allows for broad representation of all community
interest{Reddy et al. 2014According to one of the Ward Councillors from Ward
109 the Ward 109vard Committeas made up of different individuals from Ward
109 representing suburbs such as Kramerville, Kelvin, Eastgate, Gallo Mano,
Marlboro Gardens, Morningside Manor, Wendywood, and Wynberg. Every five
years after local government elections, Yéard Committeenembers are elected

by the community after they have submitted their application to the Ward Governor.
The Ward Committeanembers are usually decided by the Ward Councillbe

Ward Committeenembers can be from a different political party than that of the
Ward Councillor. One of the community leaders from Setswetla indicated that
many of the people serving on tiléard Committeevere primarily people from
informal settlements like Setswetla and Verzonia.Waed Committegvorks with
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the council to help meet its service delivery objectives in the area and meets
monthly to discuss plans of action and progress on previous plans of action.

4.3.5. Setswetla community leadership

Setswetla is made of two broader sections, the main sections of Setswetla in yellow
outline and the Silvertown extension in red outline, as shown in FRglige main
sections of Setswetla consists of most of the southern parts of the Setswetla, from
Gousblom Crescent Road including the (Bridge area), towards the Florence
Mophosho Road. The Silvertown section is an extension north of the main section
of Setsvetla going north from Gousblom crescent along the Jukskei River towards
Marlboro Drive. Silvertowns the smaller section of the two and is on the northern
section of Setswetla. Silvertown starts from the riggntd side of the Gousblom
Crescent until the start of the Violet Crescent Road. On théadeid side of the
Gousblom Crescent are a few comntynuiriven commercial establishments like

the car wash, a bricklaying site, hawkers selling food and everyday items, and the
now soccer pitch. When the URBWAT project started in 2019, the area where there
was a soccer pitch was vacant. Instead, it wasajugmpty field with some glass
recycling. Both sections in Setswetla (the main Setswetla section and Silvertown

section) have community leadership forums.

97



Figure 9: Map highlighting Silvertown and Setswetla

(Google Maps n.d.)

4.3.6. The Community Leadership Forum (CLF): Setswetla

The Community Leadership Forum (CLF) in Setswetla largely mirrors what
happens at th&/ard Committeelndeed, some of the people who sit on\ttiard
Committeehold the same portfolio positions in the CLF. The CLF is made up of
Setswetla residents who are nominated and elected by the community. The CLF has
a chairperson (the equivalent to a Ward Councillor at the Ward level) and the same
portfolios as theWard Committee (i.e., development planning, economic
development, environment, housing, infrastructysaplic safety, community
development for old people and people with a disability) community development
for the youth, health, and transport. The purpose oS#tswetleCLF is to handle
queries at the settlement level (e.g., the installation of additional transformers for
electricity, the roll out of fire protection services for the elderly), to provide efficient

communication with the CLFs of the different sections, tarekcalate issues to the
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Ward Committeevhere necessary. If severe issues in the community need to be
communicated, then the CLF call a meeting with the community on the soccer pitch.
The interesting thing about the soccer pitch is that when the URBWAT project
started in 2019, the area with #ch was just a space full of grass. Around 2020,
during the COVID19 lockdown, the space was cleared. The pitch is on top of a
plateau topography; therefore, you have walk up an incline to get there. When you
are on the pitch, you can oveslo the whole of Setswetla and some of the
neighbouring areas like the Gautrain Marlboro station and East Bank. The pitch has
been developed to a point where there is now a car wash on the ground of the
plateau.

4.3.7.The Community Leadership Forum (CLF): Silvertown

Each section of Setswetla also has its own CLF with their own structure and
portfolio depending on the needs of each section The Silvertown community
chooses the members of the Silvertown CLF. In Silvertown, the CLF is made up of
four core positions: the lairperson, Deputy Chairperson, Secretary, and Deputy
Secretary as illustrated fgure 10. According to a community leaddiS from
Silvertown the CLF consists of an additional three members, bringing the total CLF
membership to seven members. Of the sewembers in Silvertown, four are male,

and three are female. Two of the members are over the age of 60, one is over the
age of 50, three are over the age of 40, and one member is over the aghoWd0

in Figure 11. Four members are employed, and the other three on the forum are
unemployed. Other sections in Setswetla may have additional CLF members
depending on the needs and issues prevalent in that section. For example, a
community leadePDfrom Setswetla indicated that the CLF structure in the®cti
where they stayed was composed of ten members. Currently, the CLF members in

Silvertown are made up entirely of the original members Silvertown.
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Chairperson

Deputy Chairperson
Secretary

Deputy Secretary

Additional
Members

Figure 10: Community leadership forum structure in Silvertown.

Figure: Motshwaedi Sepeng (researcher)

60yrst =2 | dOyrst=1 | 30yrst=1 | 40yrst+=3

Employed=4 | Unemployed=3

Figure 11: Silvertown Community leadership forum (7)

Figure:Motshwaedi Sepeng (researcher)
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When residents have issues or problems, they report theseetof the CLF
members. Depending on the nature of the matter, it is resolved by the CLF
members, and if it cannot be resolved, it is reported either to the Setswetla CLF or
to the Ward Committee members (depending on the nature of the issue/problem).
Whenissues need to be discussed with community residents, a whistle is blown for
community members to gather. These meetings are usually held at around 7 pm to
accommodate those who are working and not available during the day. The place
of gathering within 8vertown is in any available open space. In the context of
Silvertown, some meetings were held to discuss updates from the lawyers about
pending court matters and their existence as members of Silvertown. It must be
remembered that Silvertown people wemporarily placed in Silvertown when

they came from Wynberg. The original plan was to put them in a suitable place one

day, which has yet to happen.

4.4.Silvertown past and current existence

The structure of Silvertown is made up of different layers that play roles in how
everyday life occurs. Where the heart and soul of Silvertown come from has a
relation to the various ranks within its community. As detailed already, the CLF
within Silvertown is made up of the people who have direct ties to the original
members of Silvertown. The settlement comprises the original members and the
later fisettler®. Originally, Silvertown was made of families that arrived in
Silvertown on 3 November 2006 afteeibg removed from the occupation of
abandoned warehouses in Wynberg. Community led@&rfrom Silvertown
indicated that the composition of the living arrangement in Wynberg was such that
some people came from the residential areas within Wynberg while others came
from Wynberg warehouses. When the land they were occupying was needed for
develpment, the municipality devised a plan to remove the Wynberg members
without making specific arrangements to move them to another place. Some of the
current community members in Silvertown went to court against the government to

find land to be accommodateAccording to communitieader TSthey won a court
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judgement to be afforded a place to be moved to temporarily while the government
looked for a suitable home to be placed permanently. Three of the original sections
of Wynberg ERFs 4%0, 51, and 62 were moved onto the Silvertown site. The other
section ofWynberg, ERF 397, was placed in what is known as Verzonia, which is

on the opposite side of the cemetery from Setswetla.

Silvertown, as part of Alexandra Township, falls under the ERF 35.eMere

about 100 original members who occupied the space in 2006. When people arrived
in Silvertown, they were grouped based on the groups they were in when still in
Wynberg. As presented in Figur@,ln Silvertown, the people from ERF 49

were placed on the rigitand side or left side of what is now CW3. The members
from the ERF 51 were placed in the middle part of Silvertown, and the ERF 62

members were placed on the {b&nd sideor right side of what is now CW2.
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Figure 12 Image indicating the section in Silvertown and the extended
infrastructures like the soccer pitch and the Greenhouse settlement.

(Google Maps n.d.)

Since 2006, the original members of Silvertown have yet to be taken out of
Silvertown as promised. Over time this has led to the Silvertown settlement
expanding, with an influx of people moving into Silvertown to find a place to stay.
The arrival of theséate settlers into Silvertown accelerated in 2017. The original

members of Silvertown argue that they arefilegalb members of the place. The
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Silvertown settlement originally expanded as some of the later settlers came to
Silvertown because they were family members of the original members of
Silvertown. These early settlers have, in turn, argued that some of the late settlers
came to Silvertownllegally. The original members of Silvertown sold these
informal settler§ accommodation stands. The boundaries of Silvertown were
initially marked by the street poles at the edges of Silvertown, as seen in RBgure 1
showing the Silvertown expansion oviére years. Figure 3L(A) shows how
Silvertown was less populated in 2006 compared to Figi(B)] which indicates

the densely populated area of Silvertown in 2022. The poles are still there, but the
influx and expansion have occurred well beyond these poles, with densification also
happening within the area bounded by the poles. The expanstotordtnued as

the northern side of Silvertown (Maponyane) saw a-lgradbbing occurrence that

was claimed to have been politically influenced. Participant Stkatca political

party (the EFF) encouraged people on a national platform to take over unoccupied
and build houses on it. In 2017, this northern side of Silvertown saw people starting
to occupy the vacant land in what is now unofficially known as the Kz
informal settlement, which is bounded in yellow in Figui (B). When the
URBWAT project started in 2019, the Maponyane section was far less dense than
it is now. The other late Silvertown settlers have occupied space by renting from
the original menbers of Silvertown. Silvertown is now an extensive section in
Setswetla where all the expansions, like Maponyane and the River Extension, fall

under it.
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Similarly, an expansion has also occurred from the original Silvertown area towards
the Jukskei River. Thifillegalo expansion close to the river (across the whole of
Setswetla and not just in Silvertown) has resulted in vulnerability during the flood
seasons. As reported yivulane (2020) in November 2016, flash floods hit
Setswetla and peof@ehouses were damaged, leaving many people living near the
banks of the Jukskei River homeless. This led to the Gift of the Givers building a
centre further up from the Silvertown intersection of Setswetla, known as the
fiGreenhousesettlement. The Greenhouse settlement was a project betwe@@n CoJ
Department of Housing and the Gift of the Givers, which aimed to relocate people
away from the Jukskei River banks (Mvulane, 2020). Compared with thetype
houses in Setswetla, the accommodation at the Greenhouse settlement is
considerably better. The setup of the Greenhouse settlement is that of a gated
complex with a fence around it. The place is paved with houses adjacent to each
other. The Greenhouse divided into two streets that accommodate three rows of
houses. The houses are made of corrugated iron and have cement floors. The
Greenhouse also has a community hall used for various activities. For example, the
URBWAT projectteam used th&reenhouseéiall to hold the design and feedback
workshops. Even though the water access is through communal taps, the
Greenhouse settlement has flushing communal toilets, unlike the other places
around in Setswetla. Mvulane (2020) also reported that the execution of the
Greenhouse settlement was allegedly corrupt. The claim was that the officials
moved people to the Greenhouse settlement without complying with identifying
that people were homeless from the flood disaster.

Despite everything, Silvertowstill exists The CoJ municipality has generally
provided water and electricity. The same can be said for services like solid waste
and blackwater (sewage) removal, which the municipality has organised to be
collected during the week. The municipality does not prohiggsing; therefore,

the people of Silvertown have had to build shacks from corrugated iron (in the

beginning), although currently there is a good number of brick houses. Even though
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housing is not provided, and people are expected to provide for themselves, this is
perceived as achievable. The same cannot be said about the accessibility of
sewerage services, particularly the situation concerning providing ways to dispose
of greywater.Unfortunately, available space in the Silvertown settlement is
congested and contested, with some residents asking for a space for children to play
and others wanting the space to build (or extend) their homes. The fact that there is
nowhere for residents throw away their greywater, in Silvertown and other parts

of Setswetla, it has been observed that children have been seen playing with dirty,
disposed greywater which flows through the community. That is a concern for
several reasons (but especiallaliie reasons), which is why the URBWAT project

was seen as vital.

4.5.Hierarchical system of how services are accessed

Just like many communities, there is a hierarchical system for access to services,
even though the hierarchical system is not formal. The original members of
Silvertown have more influence than the people who came into Silvertown later.
This was clear fronthe beginning of the URBWAT project when the workshops
took place. The community leaders from Silvertown accompanied the people and
these community leaders were mainly the original members of the Silvertown
section. Some original Silvertown members weresent at the workshops and
were more vocal in the sessions than the other members, who were a bit shy.
Because these hierarchies wiafermal, they took a bit of time to be revealed. One

of the Silvertown residents said that the original residents did not control
everything. She mentioned that illegal electricity was one of those things that could
not be controlled. However, regarding spaceutitdb usually, newcomers must go
through the original Silvertown residents to get permission to build. Thetetep

to this was people who had chosen to build closer to the river. This is one of the
reasons why these dwellings wéikegalo by other residents in Silvertown.
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The hierarchical system also determines hgverson gets access to services like
water. In one example, a woman from the Maponyane section, which is just
opposite Silvertown, wanted to access water from a tap in Silvertown. She had her
washing basket, she greeted the people already washing at tlandapolitely

asked who to speak to about accessing water. She was directed to one of the CLF
members, who then told her she contit access water from that tap. The reason
that she was given was that the people of Silvertown were the ones who had to
spend money when taps were broken without help from anyone. The issue of
floutsid® people coming to use the taps has been a pressing one where several
stories have circulated. Information gathered frorstructurednterviews revealed

that the issue was that some people from the Southern side of the stream in
Silvertown (the original Silvertown area) did not want people from the Northern
side (thefinewd Maponyane section) using the tap and even went as far as placing
locks on the taps to prevent unauthorisedgse from using the taps. A person from

the Maponyane side of the stream said that the politics of the place meant that
people who were the first settlers of Silvertown prevented latecomers from getting
access to the water from the tap. To counter thati@p someone from the
Southern side of the stream in Silvertown (the original Silvertown settlement) said
that when many people access the tap, some do not close it, and sometimes the tap
gets broken. According to this Silvertown person, the taps wenelymzheap

plastic and broke easily. As the people closest to the tap, were often the ones
expected to fix the taps when they are broken. It was noted on multiple occasions
when visiting Silvertown that these plastic taps would be broken, and this situatio

could go on for an extended period without being attended to.

Some community members have the power to see that access is provided in a
particular way. Whether their power is directed at doing things correctly or not is a
matter of some debate within the community. In some cases, the CLF is obviously
wishing to bringorder to the way things are done in Silvertown. In one of the

unstructurednterviews, it was stressed that in Silvertown people could usually do
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as they wanted but this was possibly why there were concerns about lawlessness.
Disposal and dumping are two cases where it is difficult to track people all the time.
There was a case of a women who, after she had finished cutting tree branches in
Silvertown, wanted to dump them in the skip bin, but CLF memit&&saw her

doing that and told her to take branches out of the bin and dispose them on the
ground on the other side of the road from Silvertown. The researcher spoke to CLF
memberTSto try and undetand their logic. CLF membdrS indicated that large
rubbish materials were a problem because they filled the skip bin too quickly.
Rubbish in the skip bins in Silvertown was only collected once a week on a
Thursday. Given the high density of people, the skip bin can quickly become too
full, leading to litter dropping onto the ground. The CLF members have all been in
this area for quite some time, and therefore, they understand that this situation could
attract rodents, flies, cockroaches, and other pesigell as spreading rubbish
throughout the community if the wind blows.

A similar situation occurs with water disposal, as some community members feel
they can dispose of water anywhere they feel. In other places around Silvertown,
disposal is more sensibly managed. At the start of the study, the place where water
disposal wasnost chaotic was at the entrance to Silvertown. Different materials
had been seen disposed of or dumped at the entrance to Silvertown. After building
CW1 in Phase 1, some people were disposing of their kitchen water directly into
the CW through the inlegnd they washed off material from the dishes, like bits of
food that became trapped in the inlet grid. Even before CW1 was built, when the
builders were laying the foundations, one morning, the builders found faeces
disposed in the construction site. Wense of wanting to keep things in order was
also seen just after the completion of the building in Phase 1 when two community
leaders said that they would make sure that the CWs were going to be taken care
of. However thedatacollectionfor thePhaseél andPhase constructior{discussed later in

this chapter) showed that more people felt comfortable using the CWs for disposal, but

there was less action from the residents to keep the CWs clean.
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There are difference forms that services get accessed in Silvertown as discussed
above. The next two sections provide more information on the services that are

provided and those that are not provided in Silvertown.

4.6.Services provided in Silvertown.

4.6.1. Water

Water is a service that is officially provided by the municipality, and just like any
other service that is provided in an informal settlement, it is not received by
everyone. The standard available water infrastructure in Silvertown is in the form
of pubic communal taps. In the data collected throughtructurednterviews, it

has found a small number of taps were originally installed in Silvertown just after
the arrival of the people. Over the years, with the unregulated acquisition of land,
more tap conections have been made. The taps in Silvertown are situated in
different spots across the settlement. The taps provided by the municipality are

found close to the access roads.

However, community residents have also added rfilagalo connections to these
communal taps. This has included adding additional community taps, connections
directly into peoplé& dwellings, connections directly to appliances that use water
(e.g.,washing machines), and even connections to toilet systems to fifteste

toilets. Some of these connections have been sanctioned by the CLF members
whereas other connections have been made despite the objections of CLF members.
These connections are usually made by people who can afford to pay someone to
make the connectiony by people who (believe they) have the requisite plumbing
skills. Due to the large number of additional connections to service a very densely
populated community, there are freqtlg times where water pressure decreases

significantly or even stops altogether.
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Most of the taps have plastic tap heads. The reason for the plastic heads mentioned
by community residents was that there is a tendency for the copper tap heads to be
stolen by people because they have a resale value. However, the problem with
plastic tapgs that they are not durable enough to last long and break easily and
frequently. On several occasions, when visiting Silvertown there were broken taps
with water gushing out or, conversely, taps with broken tap heads which meant that
people could not getater out of the tap. This situation would often continue for a
few days unless someone in the community found a way to fix the tap or
successfully reported the incident to the municipality through a CLF member. In
terms of reporting, just like any othservice in Silvertown, the CLF members

usually report the incidents to the relevant municipal authority.

Related to the issue of leaking pipes is that some people leave the taps running.
There were numerous occasions where the researcher would find the tap left
running and unattended. Sometimes this was because the tap had been opened when
the water pressurgas low (or norexistent), with water only trickling out. At some

later point, the water pressure would return, but the community member would be
absent, either because they had padtencepr they had started to do another task.
Since people in Silvestvn do not pay for theater,they are using, they were also
unlikely to responsible for the misuse of water resources in this way. Some
arguments have been made that adequately pricing water and@lated services

can encourage people to waste less, pollute less, or invest moederrelated
infrastructure, and value watershed services rfidhawan 2017)However, in this
community there was a great deal of resistance towards paying for what most people
considered to be a basic human right. This situation is complicated by the fact that
national legislation determines that a certain minimum amount of 8gissvided

free to all citizens. Since there are no water meters, no accurate measures of how
many people or households are using the water, and no mechanisms for collecting

fees for water use, people see water as a free resource when it is available.
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Before the CW8construction, taps were broken at the chosen sitdsuitating of

the CW1 and CW2, aseen in Figure4 The poor quality of the plastic taps was
seen firsthand at both CW1 and CW2, as the taps were either leaky because they
were not able to close tightly or because the tap head had been removed. However,
while building the CWs, the taps were fixed or em@d as part of additional site
maintenance by thRBWAT project teamEven though the taps were fixed or
replaced, community members still requested that copper taps should be fitted
because they are durable. The copper taps are ma@esx@, and in communities

like Silvertown, such configurations are unlikely to prove sustainable. Just like any
community with public infrastructure, it is difficult to guard this infrastructure all
the time, but especially at night when it could be harske acts of vandalism. It is
possible that Silvertown could be slightly different, being a relatively contained
space, with service infrastructure and houses being close to each other, and
vandalism might be easily detected. Based on conversationgasittents, it is
important to note that these taps are viewed as public property, and a few people
have attempted to safeguarded them by putting locks on them as seen in Figure 1
lock tap. Nevertheless, there is still a higher chance that a copper tap head will be
stolen than a plastic tap because it hassale value or because they could use it

inside their own dwelling if they have made their own connection.
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Figure 14: A broken tap at the site of CW1 before building.
Photo: Motshwaedi Sepeng (researcher)

Figure 15: A communal tap with a lock placed around the tap.
Photo: Motshwaedi Sepeng (researcher)
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Deliberate vandalism also plays a role in the taps being broken. There have been

cases where people have played a part in deliberately breaking the taps. Stories of
people breaking the taps because they do not want them near their houses have
circulated. Agood example is that after the CWs were built in 2020, a person built

a house close to CW1. Shortly after that, CW1 was vandalised, whereby cement

was poured into the CW1 inlet, and the tap was broken. There have also been

suggestions that it is childremho have been involved in breaking the taps when

they play with them.

There are frequent water shortages in Silvertown for a variety of reasons. One of
the reasons is that water reaches Silvertown through a single pipe, and when people
in lower lying areas use water, those in higher lying areas struggle with water
pressuren their taps. The people in lower lying areas are the also those who did
not have taps installed by CoJ. Of course, this is not the only problem, as the
structured interviewdn Phase 2 (2021) found that the additional household
connections also contributeo the loss in water pressure. When tHRBWAT
project startedn 2020, there were fewer noticeable problems with water pressure
in the taps in Silvertown. This resulted in the URBW@/Djectteam considering
extending the CWs project by building CW3 in the southern part of Silvertown.
However, after the CW3 structure was built, CW3 did not function because of poor

water pressure.

The water pressure issue has always been -@maoff problem in Silvertown. In

Phase 1, the tap at CW2 was used because there was less water pressure at CW1.
The researcher also observed people going to different sites or taps within
Silvertown to accessvater when water pressure was low in one of the taps.
According to the residents in Silvertown, the water pressure problem has been

getting worse because more people are trying to connect water to their own
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dwellings. This has reduced the supply to the communal taps in higher lying areas.
This has also not been helped by people leaving the taps open while washing.

46.2. Electricity

Electricity is a service that the municipality has provides to the people in Silvertown
through a variety of means including prepaid meter boxes. The municipality has put
the necessary external infrastructure in place to facilitate provision through
electical poles, abowground wires, and high voltage cablasthe entrance into
Silvertown (locally called thégate), there is a vegetable garden to the right of the
entrance where you can find the main Silvertown electricity transfoEtemtricity

is siypposedly channelled to the people who stay in Silvertown. larieuctured
interviews problems with electricity provision are often attributed tdltaekroom
cultured implemented by the residents.fiBackroond is a bachelor or studio room
attached to a main dwelling. Theébackroomé are then rented out by the
flandlord® to people looking for cheap accommodation. This culture is associated
with many townships (and not only informal settlements) in South Africa as there
is an increased need for affordable housing close to workplaces in urban areas. A
second reason fédbackroansdis that they can provide an income to people in the

main dwelling. Thébackroom cultureis highly prevalent in Silvertown.

From theunstructurednterviews it was evident that in Silvertown it was quite
common for thes@backroomse not to be supplied with electricity. In some cases,
those offered space to erect their shackbackroomsé are willing to live without
electricity. In Silvertown, it is usually the case that those people who provided the
space to build also have electricity in their homes and it is likely that they would
make an offer to connect the new members for certainffesre are people within

the Silvertom community who specialise in making thé#déegald connections,
either connecting directly from the electricity poles or from connections made from

thefilandlord® dwelling.
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Figure 16: lllegal electricity connections in Silvertown

Photo: Motshwaedi Sepeng (researcher)

During ethnographic observations it was evident that there were réijldgalo
electricity connections being made in the area, and these connections would often
cross over the greywater infrastructaeshown in Figuré&6. In Phase 1, a water

pipe at the site where there CW2 was situated had to be fixed to stop a leak.
Underneath CW3ijllegalo electrical cables were found buried in the ground. After
building and extending CW2 in Phase 2, a number of electricity cables which

crossed from Silvertown into the Maponyane section were found. These wires had
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to be redirected to go over the newly built wall (which was built to prevent flooding
adjacent to CW2) connected to CW2. The wall has, therefore, prevented the
electricity cable from touching the water. imstructurednterviews, numerous
residents claimed that these illegal connections contributed to power outages in
Silvertown. During ethnographic observations there were numerous occasions
when power cuts were experienced. In some instances, the power cuts were due t
loadshedding, while on other occass, it had resulted from people making
fillegalo connections for their electricity. This happened either due to overloading
of the transformers that have been installed or duirippingd the electricity
system while the connections are being made.

Residents were asked during thestructurednterviews whether they paid for their
electricity. Some people did indicate that they did pay for electricity, but for the
majority of residents it was not clear whether they paid or not. Not having electricity
services is perceived by most residentgrablematic becausefitorce them into
making illegal connections. Considering that the original residents of Silvertown
were provided with electricity, and tihete comersvere not, this has resulted in a
high degree of inequality in service provision. The areas in central Silvertown
therefore have some legal connections while the area directly to the north of
Silvertown (i.e., Maponyane) are all connected to electriidiggallyo. These areas

do not have electricity services because the municipality had not anticipated that
people would be staying there. In Silvertown, just like the other sections of
Setswetla, the people who were not originally connected to the electricityagad h

found ways of connectingfraight from the poles and transformers.

In one of the ethnographic observations of Silvertown just after CW1 had been built,
a power cut was observed because of the illegal connections in Silvertown. On this
day, electricity cables were found on the ground. When enquiries were made as to

what hal happened, it was discovered that this situation had occurred because of an
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illegal connection. People were visibly angry. One of the CLF members was also
angry at the situation arghid, iWe cannot let a few people spoil the rest a¥ us
(CLF memberTS). The weekly refuse collection services and toilet draining
services also get disrupted when cables hang too low. On the day of this
observation, the waste removal truck could not enter Silvertown to remove waste
from the skip bin because the cables wearging too low for the waste removal

truck to enter.

The electricity service interruptions are not exclusive to Silvertown. Loadshedding
is a phenomenon that interrupts the electricity service in South Africa at regular
intervals. Unlike other, wealthier, areas in the city, Silvertown residents rarely have
access to generators or solar panels that would help them address electricity
shortages during load shedding. The loadshedding schedud lsnown and can

also be tracked using a mobile phone application (one of the common applications
is known agiEskonBePush) or found online. This means that residentseasily
distinguish between loadshedding and other types of electricity outages (such as
damage to electricity infrastructure). In Silvertown, there are also electricity
interruptions when the cables are stolen or the electricity trips because it is
overloaded. Wen there are electricity service interruptions, the alternatives are gas,
paraffin, and candles. This significantly increases the risk of fires if not carefully
attended. When the power is ¢at reasons other than loadshedding, peaplst

report the incident to one of the CLF members for assistance to restore the power.
When there is a power outage, one of the Silvertown CLF members reports the
matter to one of the Setswetla CLF members who oversees infrastructure and then
directly reportghe incident to City Power who is the municipality organisation that
oversees electricity provision in Setswetla. Dunimgtructurednterviews it was
argued that City Power prefers when the requests gretell through one person,

as they are likely to ignore calls from the informal settlement unless it comes from

their contact person.
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During the ethnographic observations it was evident that City Power usually takes
quite a long time (several days to several weeks) to attend to electricity outage
matters, irrespective of the cause. In one instance though, when it was clear that
illegal connections had caused the power outage as the cables were hanging loose,
the next day, the City Power workers were on site to attend to the matter and restore
electricity. The act of illegal connections in places like Silvertown is perceived as
so normal hat people do not even attempt to hide the work when such actions
happen. There was one occasion when City Power installed a new transformer in
the wake of power cuts because of the additional electricity demand. Almost as
soon as the new transformer wasstalled, people started to adillegalo

connections to the transformer.

4 6.3. Solid waste removal service

Skip bins are the only infrastructure provided to contain the solid waste that the
people of Silvertown generate. Setswetla does not have a system where people have
personal dustbins that are collected by the municipality outside their homes.
Instead, a sigle big skip bin is placed at the entrance to Setswetla next to a set of
portable toilets. The skip bins across Setswetla are collected on different days by
hired companies. In Silvertown, solid waste is collected by Pikitup waste
management. Pikitup hsecontractors to do the collection. Duringstructured
interviews it was indicated that the skip bin in Silvertown was collected once a week
on a Thursday. The skip bin is taken away for disposal at an external site and
returned on the same day. Since Silvertown is made up of many famitiexthan

one skip bin is needed if collection only takes place once per week because during
ethnographic observations the skip bin was frequently found to be full or even

overflowing.

All sorts of things get thrown into the skip bins. A skip bin is essentially a dumping
site in terms of its usage, as it is where anybody throws their rubbish. CLF member
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TS and other Silvertown community members confirmed the collection schedule.
However, it was noted that the collection of the skip bins is often delayed, and in
these instances, the skip bins are highly likely to overflow. One frequent incident
that was poited out is when there is a municipaldlyike,and the collection is not
done. In such instances, the skip bin would start to smell because it is exposed to
the sun. The Silvertown community have sometimes resorted to burning the rubbish

in the bin to educe the volume of waste in the skip bin and to reduce the smell.

Whenaskip bin getscollected,t is notreplacedy anothebin immediately When

the skip bin is takenaway by the bin collectorsto be emptied,peopleoften must
dispose of their solid waste on the ground. There have also been instances where
people haveesorted to burningolid waste materials when tkkip bin is absent.
During unstructurednterviews it was discovered that the burning of waste also
occurred to stop litter from flying everywhere when it is win@lige burning also

helps in reducing the smell and stops the attraction of rodents and flies. There was
an occasion when there was an argument between two women about their solid
waste disposal. One womalumped her plastic waste where the skip bin had
originally been placed, but at that point it had been taken away for the waste to be
emptied elsewhere. This made the other woamagry,and she argued that the other
woman should wait for the skip bin to be returned instead of placing waste loosely
on the ground. The counterargument for the woman who dumped the waste was
that she was going somewhere andriitiwant to leave the rubbish in her house
because it would smell bad. Dumping solid waste when tpebgk has been taken

away creates a problem because when the skip bin is returned, there is waste on the
ground that the bin collectors will not pick up. It is left to the community residents

to put rubbish which is on the ground into the skip bins.

There are also waste collectors who come from outside Silvertown to collect waste

material from the skip bin. These people physically go into the skip bin and extract
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plastic, glass, and metal materials that may have some financial value. These people
would generally be men between the age range of 18 and 40. There is no specific
time frame when these people would come, although they are more likely to come

close to thalay of collection when the skip bin is full.

Figure 17: Skip bin collection.
Photo:Motshwaedi Sepeng (researcher)
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Solid waste that residents dispose into the skip bin to be collected by truck, as seen
in Figure T, is aligned with the Western service delivery concept. The large
numbers of individual households and the lack of available space in Silvertown
makes it impossible to collect solid waste from small individual bins. Furthermore,
the configuration of shacksuilt on one on top of another makes it difficult for
separate bins to be placed outside each community ménrdveelling. But more
importantly, Silvertownesidents do not pay municipal taxes, and therefore, it could
be argued that there are insufficient financial resources to implement-toebbmor
collection system. Silvertown has many households that depend on this single skip
bin. During unstructuredinterviews it also became apparent that the dwellings
surrounding Silvertown (e.g., Maponyane) were also using this single skip bin
because they did not have a skip bin of their own. The main issue here, as seen in

Figure B, is that the bin gets full quitguickly.

Figure 18 Skip bin full to the brim in Silvertown

Photo: Motshwaedi Sepeng (researcher)
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On the other hand, it is considered difficult for residents staying close to the Jukskei
River to dump their wastto the skip bin at the entrance of Silvertown. These
people live relatively far from the entrance and are more likely to throw their waste
directly into the river or onto the banks of the river which is usually taken away
with stormwater. During ethnogshic observations this behaviour was frequently
observed. All sorts of objects and materials get thrown into the river. There was
even one instance where people were observed throwing a fridge into the river.
Where solid waste accumulates on the grounthif eventually be taken away if a
formal complaint (e.g., bad smells or unhygienic conditions) is made to the
municipality. This was observed when a small truck loaded the refuse onto a truck

to take away for disposal.

Concerning the CWs, the overburden on the solid waste system (i.e. this single skip
bin), also has knockn effectsCW1 is built adjacent to the skip bin and some of

the litter from overflowing skip bins can pollute the CWs.

4.6.4. Blackwater sanitation services

Silvertown residents are provided with a limited number of chemical portable toilets
as the blackwater sanitation infrastructure available to facilitate the disposal of
human faeces and urine. These toilets are only available to some people, like other
sewvices such access water, solid waste removal, and electricity. This means that
residents only have access to a specific toilet in Silvertown unless someone grants
them access to another toilet. The community has divided the toilets amongst
community membexr so that clusters will share a single toilet. Most of the toilets
are locked after use for security and hygiene reasons. The number of people who
share eactoiletis highly variable. According to CLF memb@R), the toilets are
allocated according to the number of people the municipalityréeatded Over

the years, as people started coming into Silvertown this put additional pressure on

these services. As a result, the limited number of chemical toilets has reached such
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a pressure point that people have taken it upon themselves to organise sharing rights
and locks. However, this is not practical, especially for women and children at
night. According to one of thenstructurednterviews, it is not considered safe to

go to the chemical toilets in Silvertown at night. The informant said she could not
even let her daughter go to the toilet by herself during the day because of safety
concerns. Due to these safety and securityemss it is quite common for people

to have a bcket (called d@ichimbab or fitshimba which is possibly derived from a
fichamber paj) in their dwellings which people use for their toilet needs overnight.
This bucket is then emptied into a chemical toilet during the day and washed at one
of the taps. This washing and rinsing process provides an opportunity for faecal

matter toenterthe greywater disposal systems.

When the portable toilets are drained or cleaned, it is not possible for people to use
the toilet at these times and there are few (if any) alternatives since other toilets
have locks on the doors for safety and privacy. People are reluctant to leusthers
their toilets because they must clean them themselves. However, the draining of
toilets generally does not take that long. After the toilet draining has finished, it
often drips and leaves a mess on the toilet seats and floor. Therefore, the ®dets ne
to be cleaned before they can be used again. After the draining of the chemical
toilets, women would often be seen with buckets and mops trying to clean the
toilets. On some occasions a hire company was present to do this cleaning. In
unstructurednterviews it was established that the cleaning company was part of
the draining company. However, residents often found themselves cleaning the

toilets as it was felt that the cleaning service did not clean to their satisfaction.
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Figure 19: A sequence of toilets drained in Silvertown.

Photo: Motshwaedi Sepeng (researcher)

The chemical toilets get drained three times a week on Mondays, Wednesdays, and
Fridays, as seen Figure B. Since the inception of Silvertown there have been two
separate contractors that have been hired for the draining: Supreme Sanitation and
Sunshine/Sanitech Toilet Hire (the current contractor). In September 2022, the
Supreme Sanitation contract was teratéul because of poor service delivery and a
new company, Sunshine/Sanitech Toilet Hire, was hired to deliver the draining
services. A community leadd?D indicated that residents of Silvertown and
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Setswetla had regularly complained about their poor service from, Supreme
Sanitation which replaced Sunshine/Sanitech (see Fifigisowing theplacement

of the chemical toilets1 Silvertown).

Figure 20: Placement of the chemical toiletin Silvertown.
Photo: Motshwaedi Sepeng (researcher)

Unlike water access in individual residéit®mes, blackwater sanitation is more
complicated; therefore, there are very few people who have toilets in their homes
in Silvertown compared to those who have water in their homes. There are some
people, though, who do have toilets in their homes. Saople have hired their

own portable toilets, while some have dug their own French drain system. There
are indications in other parts of Setswetla that some people havefitegkdo
connections to existing sevgeand others have connected directly into stormwater
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drains. The reality is that from the start of data collection to the present moment,
only a few people have toilets in their homes in Silvertown. The people living close
to the Jukskei River have no formal access to sanitation, leading them to use
informal approaches such as buildifigut-houses with drains that lead directly

into the river, resorting to open defecation, or usififlying toileto (defecating into

a plastic bag, tying a knot in the bag, and then throwing the plastic bag as far into
the river as possible). There is a good chance that a great deal of this blackwater

ends up in the river (either directly, or through groundwater).

4.7.Services not provided by the municipality forSilvertown.

Informal settlements often need additional infrastructure and essential services that
are not provided by the municipality. According (blabitat 2015)informal
settlements are regions needing more secure land tenure and dwellings and adequate
access to essential urban infrastructure. Undoubtedly, other services and
infrastructure need to be provided depending on the régyrates. Silvertown has

the same problem. Based on observations, additional services are required,

especially with regards to greywater sanitation.

4.7.1. Housing

The municipality does not provide housing in Silvertown, and residents are the ones
who build this infrastructure. When the original residents moved to Silvertown, they
had to erect their own shacks and dwellings to accommodate themselves. Currently,
the huildings in Silvertown are a mix of shacks and coneletek houses. In the
beginning, when the early settlers of Silvertown came to the area, their shelters were
mainly corrugated iron shacks. Based on what one community [€8dsid, the
placetherefore became known as Silvertown. Over the years, as people got settled
and, in some cases, started to make money, some people started building their

houses out of concrete bricks once their standard of living went up (Figure 2
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There has also been a great deal of development with the increases in population

size in Silvertown.

Figure 21: lllustration of the combination of the erected shacks in Silvertown
and the brick houses that have been built.

Photo: Motshwaedi Sepeng (researcher)

When people first came to the area and wanted immediate shelter, they tended to

build shacks fronfifoundd materials such as corrugated iron sheeting as they were

more accessible and cheaper to construct. The longer that a person stays in

Silvertown, the more likely it is that the construction materials will become more

formalised. For example, in the rivertersion area of Silvertown materials used

for when we first worked in the area in 2019 consisted of vafiousd> materials

such as plastic sheetingpoden boards, election posters, and even stones and mud.
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As the research project has progressed, the materials for these dwellings have
transitioned through various stages from corrugated iron sheeting to brick
dwellings. Of course, this hasat all happened at the same rate, so it is quite

common to find dwellings in various states of transition in the same area.

In Silvertown, the situation is now different, where houses are mostly made of brick
and mortar, especially near the entrance to the Silvertown settlement. It is quite
typical in Silvertown for dwellings to pass between family members. If a dwelling
owner leaves it is likely that the dwelling will be occupied by another family
member. Similarly, if the familygrows (e.g. a parent, child, or other family
member) joins the family unit then the family may try to increase the size of the
dwelling (e.g. by builthg an extra room). Similarly, it is common for residents to
build an extra room to try and create an income stream. This type of rental space is
highly transitory withfitenant® changing frequently as they try and look for work

or seek temporary shelter between changes in family or relationship situations. With
the early settlers @ilvertown,the living arrangements are usually far more stable.
These residents tend to stay in the same dwelling, but usually engage in upgrades
(e.g. changing the materialsed to construct their dwelling from corrugated iron

to bricks; adding a room to accommodate a family member, adding a window to a
dwelling, or making a water connection) when money is available or as investment

to try and generate rental income.

There is a strong culture of space being in high demand to build houses. When the
CW1 was built, a builder said that he wished that the space for CW1 could have
been used to build his house. He said that if he could talk to the research team, he
could buibl a house next to CW1. A few of months after CW1 Phase 1 was built, a
person erected a shack between CW1 and the next house. This confirmed that space
for building houses was considered valuable. Similarly, when CW2 was being

extended for Phase 2, exterssiegotiations had to take place between the research
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project team and a resident who claimed that the land was his and that he was
planning on extending his dwelling. Even after dimensions and placement of the
extensions had been agreed, the resident continued to build his dwelling extension
on the locatiorof the CW2 extension. This forced the CW building tearadjoist

CW placement and dimensions on an ad hoc basis. Since there are no formal written
contracts in place to determine land ownership, these negotiations must take place
on a persoito-person basis, and often involve several individuals who may have
claims tothe same land. It appears that the original settlers, if supported by the
Silvertown CLF, usually have the final say, although that decision can often be
contested if money has been exchanged.

4.7.2. Safety and security

Several safety threats are found in informal settlements, including crime, forced
evictions, and natural and mamade disasters. There have been several people who
have complained that Silvertown is not a safe place. When the research team was
new to Silvetown, they were often warned and told that that they needed to adopt
a fbuddy system approach when walking around Silvertown or Setswetla as a
whole. During ethnographic observations no criminal activity or physical harm was
witnessed. However, there veeoften stories about cases of rape, especially at
night, theft, physical battery, and assault. On one occasion, during observations the
researcher witnessed an argument wherarhad been accused of wanting to rape
another person. The issue of rape was raised numerous timasstictured

interviews especially by women worrying about themselves and their children.

Informal settlements are perceived as dangerous places with high rates of crime. It
is even more dangerous for strangers since strangers might look different from the
norm and, therefore, could create anxiety among the residents. In the beginning,
when theresearcher was new to Setswetla, he would sometimes try to walk around

alone. The Silvertown CLF encouraged him to ask people to accompany him since
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it was considered dangerous to walk alone of the residents do not know him. It can
be intimidating as some of the things might not look normal. On one occasion the
researcher witnessed one of the builders who went to the shop just outside
Silvertownfgated and bumped into someone who had always had a grudge against
him. They started fighting, and people stood and watched without breaking the fight
until one of the other builders was alerted. This other builder stopped what he was
doing and went to separathe two people who were fighting. This kind of
behaviour is common in Silvertown. That was not the only fighting incident that
was witnessed during the ethnographic observations. There was another incident
when two women from the same household were fightApparently, it was
normal for these two women to fight. A similar incident was withessed when two
young women from different households fought over old grudges. The residents left
them to fight, and once they were finished, one of people who wasfighént to

the police station to open a case. A friend of the other woman advised her to also
go to the police station to open a case so that the two cases would cancel each other

out.

Two other incidents bear mentioning. In the first incident which occurred during
the formal observational evaluations of Phase 2, the observers noticed that a strange
man (not a resident) was hanging out near CW2. The observers felt uncomfortable
and spokeo the residents to see if they knew anything about this man. They were
told that this man had been seen a few times over the preceding days exposing
himself to residents. At this point, the observers stopped their observations and only
returned when thismnan had been forcibly removed from Silvertown by residents.

In the second incident, which happened after formal data collection had been
completed, one of the key informants, who had also worked as a tyjpeogct
manageb for the Phase 2 construction, was murdered outside his dwelling at about
10 pm one evening. The other residents heard a single gunshot but were scared to

come out of their dwellings for several minutes in reduce their chances of being
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involved in the incident. Stories such as these were frequently recalled during both

formal andunstructured interviews

There are some security measures at some of the shops in the Silvertown area. There
were cameras at thidMoosa spaza shopocated at the Silvertown entrance. The
spaza shop is a wdthown food store that offers residents necessities and is typical

of townships in South AfricdBasardien et al. 2014A resident of Silvertown
indicated that the reason for the cameras was that there had been seveiiakbreak

at the spaza shop. The spaza shop is owned by a foreign national who has a good
relationship with the community. I8ilvertown there was no active policing or
community night watches. However, some older people who form the physical
nucleus of Silvertown have created their digated communityas seen in Figure

22. This has become common in Silvertown, with some people near the CW3 site
replicatirg the fencing around their hous@s. dwellings become more formalised

it is common to find security gates on doors and burglar bars on windows. There is
a thriving business in Silvertown that specialises in constructing security solutions

for peoplés dwellings.
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Figure 22 People putting gates around their homes in Silvertown.
Photo: Motshwaedi Sepeng (researcher)

4.7.3. Greywater services

The most important service for this PhD study that is not present in Silvertown is
the greywater collection, transportation, and/or treatment services The greywater
services in Silvertown, just like in many informal settlements, are not orthodox. In
some nstances, the residents may be fortunate to have to access these services
outside their homes. In the case of Silvertown there are no formal greywater

services at all. While there are limited services provided for blackwater in the form
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of chemical toilets, the greywater services are ad hoc and entirely developed by the
community residents. The inadequacy of greywater collection and removal services
also has an impact on the water quality of the adjacent Jukskei River, with the

greywaterregularly flowing into the rive(Fitchett 2017)

The disposal setup in Silvertown was like the setup in other parts of Setswetla. The
only difference was that in Silvertown, unlike in the other sections of Setswetla,
there was some physical space around where the taps were situated. This was one
of the easons that the Silvertown section was chosen for building the CWs. Before
the CWs were built, greywater disposal depended heavily on the situation around
each tap. Different tap sites had different manners of disposal. The site where the
current CW1 is isuated had a low concrete platform installed by the municipality
around the base of the tap with a small drain in the concrete platform for water
disposal which flowed into a makeshift gully. The platform was a low square
shaped platforms less than 2m area. People would place their water containers
on the platform and do their washing at this location. After they had finished
washing, they would then empty the washing water either into the drain (if the
container was heavy) or directly into the mstii gully if the container was lighter

or if the platform was being used by someone else. This gully was ishape,

with water coming from a stormwater drain forming a T where the greywater came
from the tap running towards the Maponyane section. THig guas a trench
excavated by Silvertown residents which, over time, got more larger as people
disposed of their greywater there.

The site where CW?2 is now built was like CW1, with one difference. The tap next

to the CW2 site was less developed than the tap next to the CWL1 site. There was
only atap,and a few bricks placed on a small, low piece of concrete that acted as a
platform to elevate containers when people came to use the tap. This setup did not

have a drain to support disposal like at the CW1 site. Therefore, this meant that
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people had to dispose of the water into the same makeshift gully by lifting their
containers before emptying them, regardless of the weight of the container. For this
reason, people would often need assistance to lift heavy containers for emptying.
This m&eshift gully at the site of CW2 was the same gully that was formed at the
CWa1 site. At the CW1 site, when people were washing with larger containers, they
could dispose aheminto the drain as well as directly into the makeshift gully, and
when people ame with smaller buckets, they could dispose of these into the
makeshift gully. In contrast, the makeshift gully next to the CW2 site was the

primary point of disposal for all containers.

Before the CWs were built, most people came to the space where CW1 was built to
dispose of their greywater into the makeshift gully. The space where CW2 was built
was also used frequently but less frequently than the CW1 space. While there were
other operspaces in different sections within Silvertown, some people disposed of
their housecleaning greywater directly outside their homes and, if needed, rinsed
their buckets at their closest tap and disposed this water directly at this site. In such
situations they would choose this manner of disposal rather than going to the tap
(where there were makeshift gullies for disposal). This was especially thiocase
thoseSilvertown residents who considered it long way to walk to the tap at the

entrance to Silvertown CW1 or CW2 to dispose of their greywater.

4.7.3.1 Gullies

Water disposal outside peofddhomes was common, as seeRigure 23. Regular
disposal spots would sometimes develop into gullies with continual use as seen in
(Figure B A). In other areas of Setswetla (but not in Silvertown), some of these
gullies have been formalised by residents either by creating concrete/cement gullies
or makeshift pipes, as illustrated(ffigure 24 A). Similar makeshift gullies were

present in Silvertown but have yet to be formalised with cement/concrete.
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Figure 23: Open spaces fogreywater disposal

Photo: Motshwaedi Sepeng (researcher)

A good example is the big makeshift gully(FFigure 2t B). This makeshift gully

was partly created by the runoff of wastewater and stormwater from the direction
of Gousblom Crescent. The closest thing to having alelil gully in Silvertown

is the New Stand area adjacent to Silvertown. This area has maogEss$road

from Gousblom Crescent heading to the pedestrian bridge, where a concrete gully

was constructed feeding from the tap while the study period.
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Figure 24: Developed and paved gully in Setswetla (A). A gully that has
turned into a bigger stream overtime in Silvertown (B).

Photo: Motshwaedi Sepeng (researcher)

4.7.3.2.Drains

Ad hoc drains are more common than makesghifties for greywater disposal in
some areas of Silvertown. These ad hoc drains are usually situated close to the
communal taps as seen in Figukecicled in blue. Even though there were drains
associated with the taps, there were instances whereby people were disposing of
their water directly into the gullies. Positioning the taps and the drains is strategic
for easy disposal after people havedired accessing water. It should be noted that
the length of the drains was usually very short (i.e., ustmlyonger than one
metre). The exception to this length was the drain adjacent to CW3. In this instance
thefdraind started at a tap about five metres before CW3 and ended about one metre
after CW3. The drain used to extend approximately five metres after CW3 to
another tap, but this tap was dismantled by the person living in a dwelling next to
this tap because theinglling was constantly inundated with wastewater disposed
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at this site at this point the land flattened out at water accumulated around the site
of this tap. These drains therefore cannot be considered as equivalent to a piped
sewer system. Nevertheless, framstructured interviewsesidents seemed to

favour drains because they said that they would prefer a system that would make

greywater disappear without being visible.

s iy

Figure 25: Drains adjacent to a communal tap.
Photo: Motshwaedi Sepeng (researcher)

4.7.3.3.Indoor greywater disposal facilities

A limited number of people already appeared to have a greywater disposal facility
within their dwelling in Silvertown. Some people have installed a limited piped
system in their houses. These piped systems are connected to piped water systems,
and sometimgeven to toilets, sinks, and basins in their houses. It is not always easy
to establish where these piped indoor disposal facilities transported the greywater.
In oneunstructured interview was possible to determine that a washing machine
with a pipe unning into the makeshift gully was one of the appliances that people
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use to dispose of greywater from their houses. In some instances, the pipes appear
to lead toFrenchdrainsthat have also been installed with their indoor blackwater
systemsA French drairis a drainage system that collects water runoff from road
pavement. It functions by channelling the water into slotted pipes that are buried
below. The collected water is then filtered via coarse aggregate and geotextile
materials.(Nam et al. 2014)In other instances, the pipes appear to lead to the
primary makeshift gully. When constructi@/V3 severalpipeswerediscovered
leadingto the drainwhich flowed underthe CW3 site. Sincesomeof thesepipes
mayhavebeeninstalledmanyyears ago and residents may have changed numerous

times, residents were not always aware where their greywater ended up.

After CW2 was built in Phase 1, one resident fisitvertown asked that since the
research team was fixing the tap at CW2, they would also like to fix the pipeline
from their dwelling because fixing the leaking pipe from her dwelling would enable
her to use her washing machine. All these indoor dispastities are channelled

to the disposal points closest to their houses, which eventually take the water to the

river.

4.7.3.4.Satisfaction with greywater disposal methods

During informal andstructured interviewsresidents were asked about their
satisfaction with the existing greywater disposal methods. The general feeling was
that the manner of disposal did not matter so long as there was somewhere to
dispose of the greywater. One person pointed out that bé®EWs were built,

they followed what other people in Silvertown did without much thought about
whether it was good or bad. This person went on to say that since they were new
people to Silvertown, they had no comipks about the manner of disposal as this
was the only method that they knew. A minority of people indicated that they were
content with the existing methods of greywater disposal. However, most people
suggested that the manner of greywater disposal Hhdybefore the CWs were
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installed needed to be improved. There were five main reasons why they did not
like the way they disposed of greywater. First, there was a concern that the
greywater people were disposing of would sometimes collect at one spot and remain
there for a longite. This problem was associated with children playing with that
dirty water and this raised the risk of contracting waterborne illnesses. Second, the
drains would often get blocked and then greywater would overflow and flow
through the community. Thirdftar disposal residents did not want the greywater

to be visible. They greywater was recognised as being dirty and unhealthy and
therefore needed to be removed from sight. Fourth, greywater disposal would make
that area muddy and difficult to pass withgetting their feet wet or dirty. Fifth,
greywater would give off an unpleasant smell. The unpleasant smell was also

associated with dirty, unhealthy water.

4.8.4 Space and pathways

The available open space in Silvertown is generally on the boundaries of the
settlement. Where there are spaces between dwellings, these spaces are used
primarily as pathways to have access to the houses since in most parts of Silvertown
these spaces are $ight as seen in Figurés2Rapid population increases have
contributed to every space being taken for building with careful planning being
required to leave spaces for people to access entrances to their dwellings. In some
instances, people evemustchange the entrance to their dwelling to open into an

available space.

There is space in some sections of Silvertown, but the orifsedller® usually

have claimed ownership. These are either held byidkhaer® to sell or build
developments that will benefit them by providing rent. Two other spaces were not
used for accommodation but were used as vegetable garden spaces. The vegetable

garden spaces are situated on either side of the entrance to Silvertowngtaltho
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there are some residents of Silvertown that think that these spaces would be ideal
for building houses. The vegetable garden on the South side of the entrance has an
electricity transformer, so building homes in this space would be challenging. The
other \egetable garden on the North side of the entrance is larger and could
accommodate several dwellings if it was to be developed for this purpose. However,
the fiowneo of this land is a CLF member and has earmarked this land for a

vegetable garden to help fqut residents who struggle with access to food.

Figure 26: Tight space between the houses in Silvertown

Photo: Motshwaedi Sepeng (researcher)

There is a singléroad which runs from the Silvertown entrance to the south of
Silvertown around the original central core. Tiisad allows residents access for
their vehicles and for the service vehicles (the sanitation trucks which pump sewage
from the chemicatoilets, and which need access to the skip bin. It is therefore

necessary for thiroad to be kept clear of any construction. Nevertheless, during
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the course of the study, the researcher observed considerable encroachment on this
firoad space, although it still remained accessible to the primary service vehicles.

4.8. Service delivery promises.

During the COVID19 pandemic, it was mentioned in the media that the CoJ
municipality intended to remove over 1 600 South Africans from the heavily
crowded Setswetla informal settlement in Alexandra. At the time (April 2020),
COVID-19 was considered a caoderable risk since this area was densely
populated with the highest number of COVIB-positive case@Maphanga 2020)

It was claimed that the residents would be relocated to Marlboro to ensure residents
could practice adequate physical distancing. Community |é&dd&om Setswetla
noted that this promise never materialised. Community IeE8@oted that while
some housing had been provided, it was in raitirey apartments and was -ear
marked for the elderly. Unfortunately, none of these nuiitirey apartments had a

lift. Residents would then be expected to climb several sets of stairs & dlcee
apartments. As a rel, the elderly residents of Setswetla refused to move as this
would result in serious inconveniences as well as disruptions to their social

interactions and social status.

As mentioned before, the original settlers of Silvertown were told by the CoJ
municipality that they would be moved to a more suitable location soon after they
were settled in 2006. Despite this promise being supported by a legal injunction,
the original sttlers are still waiting for action to be taken. It is now highly likely
that many of the people who made these promises are no longer working in the local
municipality, either because they have retired or because they have moved to other
(political) decsions. This creates a great deal of mistrust in authorities and
particularly the CoJ municipality. Despite promises being made, these promises
have been continually broken and inadequate services remain the norm. Some of

the older people staying in Silvewin find it hard to stay in the area for various
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reasons. Sanitation is not ideal for older people as they must walk from their houses
to go to the toilets. There is quite a steep slope for the older people to walk up,
especially to access the toilets by the entrance to Silvertown. Flooding related to
rainstorms and burst sewage pipes make pathway movement difficult at times, and
one occasion one of the older residents of Silvertown was once trapped in their

home as they could not step outside because of flooding.

4.9. Setswetla design workshops
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Figure 27: lllustration of the areas of the communities that attended the
design workshops.

Map: Clinton Nyathi& Motshwaedi Sepen(gartographes)
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49.1. Purpose of the Setswetla Workshops?

The Setswetla design workshops took place in October 2019 and ended in
December 2019. The URBWATProjectteam and members of the community
leadership forum organised six workshops. The workshops included different
community members from different in Setswetla. The Setswetla sections were
Silvertown Masinwini, Bridge, Old SetswetlaNew Stand and Giyani and
Xitshoba.These sections are in Setswetla can be found in Figuréh& design

workshops were held in a venue, calledfingmo, in the Greenhouse g&m.

The first purpose of the workshops was for the research team to build a relationship
with the community. In particular, the research team wanted to get to know the
communitys needs better and for the community to get to know the researds team
aims better. Second, the design workshops were intended to give the research team
ideas from the community for possible solutions to the greywater disposal (and
treatment) problem. Third, the workshops provided the research team with a chance
to introdu@ naturebagd solutions to the community of Setswetla (and the
constructed wetland concept specifically). After the first workshop the research
team expressed frustration that the design ideas from the workshop participants
were limited tofisolution® that they had seen in other areas of Setswetla. The
research team had expected the design workshops to be participative and
collaborative with participants actively contributing creative ideas. Unfortunately,
this was not the case. Instead, the reseaam tdecided torppose a general
solution and then get ideas from workshop participants about whether the idea (a)
could work in their context and if it could then (b) to make suggestions for
modifications or adaptations to make it work better. Fourth, the research team
wanted to identify possible implementation sites. Even though the design
workshops did not generate many design ideas from the community, they were still
crucial in identifying potential areas within Setswetla that would benefit from
greywater disposal anuleatment solutions. In addition, they were important in
establishing rapport between the research team and the community regdents
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show that the research team was genuine interested in getting inputs and buy

from the community.

4.9.2. Workshop outcomes

The most important outcome of the workshops was the establishment of a rapport
between theURBWAT project teamand the community. The community, as
represented by workshop attendees, acquired an understanding of the research
teants objective to develop infrastructure to address the problem of greywater
disposal and treatment. Those participants who attended agreed WIRBNEAT

project teamthat greywater disposal was a problem and that having some
infrastructure to address this issue would help. Thense@autcome was the
research teafm decision that Silvertown would be the area for an initial
intervention. Silvertown was chosen because there was space available that could
be used for an intervention, there was a high degree of excitement amongst
participants, and the Silvertown CLF alshad two members who were

representatives on the Setswetla CLF.

Silvertown was comparatively new compared to other sections of Setswetla
meaning that not all the available space had been fully developed. In other areas of
Setswetla, there was no more space available to build functioning greywater
disposal and treatmersplutions. Many other places in Setswetla already had
makeshift solutions which played a role in removing and transporting greywater to
the river and installing a new system would have meant removing this existing
infrastructure. Silvertown was also chodgecause the research team had already
built a good connection with the Silvertown CLF. The Silvertown CLF taken the
URBWAT project teamaround Silvertown several times before the design

workshops.
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The workshops did not produce any novel design solutions, but the {sciolelas

shed some light on what the context as well as possible modifications to make an
intervention suitable for the context. The only common design solution across the
design workshops was for a sewer system. See R2gudoe examples of the design
solutions suggested during the design workshops. Due to the lack of novel
solutions, it was decided by tHéRBWAT project teamto adopt and iterative
design and construction process. The idea behind the iterative design and
implementation process was to irdue a novel solution and then to work with the
community to either make refinements to the intervention or to help develop a new
solution. It was reasoned that the residents would find it easier to innovate with a
template than to come up with an origisalution entirely on their own. The initial
conceptualisation was to build, evaluate, and iterate roughly every three months.
However, this proved unfeasible given the outbreak of CGlAhortly after the
handover of the Phase 1 CWs and that it wasssacg for residents to become
familiar with each iteration and to conduct a comprehensive evaluation of each

installation.
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Figure 28 Drawings made by the residents during the design workshops.

Sketch Setswetlaesidents (workshop sketches

The solutions produced from the makeshift drainage systems in the Xitshoba and
Masinwini section ended up transporting greywater to Setsiwé¢tlia main street.
These two sections have a similargptwith small spaces between dwellings and
very narrow passage@igure D A). The Masinwini section, opposite the
Greenhouse on the South side, is even smaller than the Xitsboian, with very

narrow passages. There is insufficient space between the communal taps and the
houses, as seen (Rigure @ B) to install any form of infrastructure and still allow
people to pass through. It can become very muddy because the greywater passes
through makeshift trenches and pipes and the water often gets trapped and
overflows. Other sections of Masinwini had lgag, but the width of the gullies was

very narrow. This was a problem because running water could not easily be
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channelled and would end up overflowing and causing flooding. It looked like the
taps were connected to drainage pipes that channelled the water away. Some of
these pipes were cracked open, which may also have contributed to the flooded
greywater in thisa. In Masinwini, more than any other place, the drains next to
the taps were packed with litter, and people there talked about how some people
were even disposing of their faeces directly into tliesain®. He referenced that
people are careless, esjdly when they are supposed to dispose of such solids in

portable toilets.

Figure 29: Narrow passage in Masinwini (A). Communal tap in a cramped
space (B)

Photo: Motshwaedi Sepeng (researcher)

Xitshoba is to the South of the Masinwsgction between the Masinwini section

and the cemetery. The only difference between this area and the Xitshoba section

is that in the Masinwini section there is marginally more space between the houses.
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Old Setswetla is the largest section in Setswetla and as the name implies, is the
longest established section of Setswetla. The spaces between the houses are also
wider in Old Setswetla. Like in Masinwini and Xitshoba, the taps had concrete
platforms for gople to place their collection/washing containers. Similarly, there
were also makeshift drains that collected and channelled greywater away from the
taps and towards the river. Most of the water channelled gets transported into the
Jukskei River since Ol8etswetla is close to the Jukskei River. It is not as sloped

as Masinwini and Xitshoba but there is still enough of a gradient for the water from
the taps to end up in the river, as illustrated in Fi@Oré\ similar issue about solid

waste surrounding the taps was also seen in Old Setswetla. In many instances, the
litter was obstructing the drainage system. The houses in the Old Setswetla section
were mostly brick houses with fewer shacks made from othatermals.
Immediately below the Greenhouse (te tBast of the Greenhouse or the northern
side of Old Setswetla) this area was less developed than the South side of Old
Setswetla, which even had some dotdilmey houses. The south side of Old
Setswetla also has some weililt gullies connected to thais. This section of Old
Setswetla already had relatively sophisticated infrastructure for the disposal and
transportation of greywater, although it was ad hoc (heteeogshand in constant

need of repair, expansion, and modification.
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Figure 30: Sequences of channelled disposed water into the Jukskei River in
Old Setswetla

Photo: Motshwaedi Sepeng (researcher)

The sections towards the south of Setswetla (known a@Bilidged area), closest

to Florence Mophosho Road (and the road bridge that crosses from the Alexandra
township to the East Bank settlement, were more likely to be built from brick. In
the same way as Old Setswetla, the sections of the Bridge and Giyani (et to t
Bridge) had the same kind of agh as Old Setswetla with regards to brick houses
and the infrastructure for disposing (anahsportationof greywater. Areas along

the road close to thilazinyo tuckshop and near the créche have gates that limit
access fopeople tdhese sections. Taps that are constructed along the road opposite
the portable toilets/cemetery use the street to dispose of greywater. Gullies next to
the road channel the greywater into drains built into the pathways, which take the
water down to the kskei River or into stormwater drains. The upper part of the
Giyani section in FigureBis paved. The portions of Setswetla closest to the river
generally have people disposing of their water directly into the river.
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Figure 31: Paved areas around the tap in Giyani

Photo: Motshwaedi Sepeng (researcher)

ThefiNew Stand section is adjacent to Silvertown on the South side. This area has
a narrow street running down to a pedestrian bridge that crosses the Jukskei River
and is used as a thoroughfare for people travelling from one side of the river to the
other. A communaklp is placed on one side of the main throughfare in New Stand.
Water gets disposed of onto the tap platform or into a shallow makeshift gully that
runs down the middle of the thoroughfare (Figu2eA3. As seen in Figure 3B,

the gully chanels the greywater and is also close to the houses, like in the
Masinwini section. This would make it difficult for greywater treatment
infrastructure to be placed here because there is insufficient space especially when
it is noted that the thoroughfare a busy pedestrian path, and cars also use the
thoroughfare. Thé@New Stand area is still being established and dwellings tend to

be shacks found from various materials rather than brick.

151



Figure 32 Tap by New Stand (A), Trench in New Stand running towards
Jukskei River (B)

Photo: Motshwaedi Sepeng (researcher)
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4.9.3. Design solutions from the design workshops

Figure 33: Photo showing one of the drawings made in the design workshop.
Sketch:Setswetla residents (workshop sketch)

Unfortunately, the workshops did not produce any novel design solutions, but the
peoplés ideas shed some light on what they would like in a solution. The only
common design solutions were for a piped sewer system. Even though some of the
portraits for example in Figure33needed clarification, they conveyed that
greywater disposal was perceived as a problem. The shared message was that there
was no central, municipal plan or solution for their greywater disposal, forcing
residents to be proactive in findjisolutions for themselves. Generally, this was by
creating channels (trenches or gullies) that would transport their greywater away

from their houses and into the Jukskei River.
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Masinwini

The people in the workshops were asked to depict where they were staying and the
infrastructure, they used to dispose greywater. The Masinwini workshop showed in
their drawings that their houses were very compact. They represented the different
points whee people were disposing of the greywater produced from their homes.
As a result of the compactness of the area, the gullies were close to the houses. In
one of the drawings, there is a clear indication that the gullies were made of cement.
Later, when viging the area, it was clear that it was paved and that the gullies were
built on top offipaved (in this instancefijpaved means it was covered with found
materials such as tiles, broken bricks, and other rubble) surface. It was also easy to
see that people stayed far from the river because one of the drawings showed the
disposed greywater crossing the road before reachenguttskei River. The gullies

on the drawings followed the pattern of the pathways in the area.

Xitshoba

As a result of Xitshobdeing on the same side of the main Setswetla road as
Masinwini the drawings were similar in terms of people highlighting that the water
that they dispose crosses the road to the river. In one of the Xitshoba workshop
drawings, you could see a pipe thatmivanderground to take the greywater from
their side of the road into the other side and the river. In the same way, as in
Masinwini, it was clear from the drawings that people would be stepping outside
and disposing of greywater close to their dwellingefe was a big gully on the
other side of the road, but people from the workshop who stayed in Xitshoba and
Masinwini never depicted the disposal point as this big gully. Regarding potential
solutions, people from Xitshoba and Masinwini wanted a biggén dnat would

easily enable them to dispose of greywater.
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Silvertown

One drawing from Silvertown gave a detailed description of the setting. The other
drawings could have been better sketches and easier to understand. The drawings
did not indicate where people were disposing of their greywater. The drawings from
Silvertownshowed that there was a grid street pattern. The taps were shown to be
on the boundaries of the settlement. This indicates that it is difficult for people to
dispose of greywater outside their homes, like Xitshoba and Masinwini. Water
disposal occurred othe boundaries of Silvertown, where they dug gullies for
disposal. Another point to note was that these gullies were sometimes depicted as
being blocked. The solution to greywater disposal in the area was for the research
team to build a broader and deepksposal spot. Other suggestions were the
provision of a pipedsewersystem to ensure that people are not exposed to the

greywater.

Old Setswetla, Giyani and the Bridge

These three sites in Setswetla were all on the river side of the Setswetla main road.
The dwellings seen in the illustrations of the Old Setswetla community were
arranged in a systematic gilide layout. Like in Silvertan, the spaces between

the houses were bigger than in Xitshoba and Masinwini. The taps for water access
were placed on several street corners. The placement of the taps and drains was
such that the drains were positioned near the river, allowing for ticeeeffflow

of water. The presenas drains and tapsearthe road can be attributed to the
existence of a concrete gully along the major road within Setswetla. The gullies that
were perpendicular to the main street were shown to lead to the Jukskei River. Two
drawings indicated that the location of the gulless close to the Jukskei River.

These drawings also showed people disposing of water directly into the river.
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4.10.Phase 1 building in Silvertown
4.10.1. Construction of the CWs

The construction of the CWs was based on the discussions from design workshops.
It was evident that people in the workshops preferred implementing a-basext
system. However, this was not possible withtWRBWAT projectteants funding
parameters and the availability of space. In addition| qRBWAT projectteam

had argued against a system that was underground because (a) given the high
amount of solid waste in the environment and in the wastewater, a piped system
would quickly become blocked and (b)dagise of the high premium on space for
dwellings, an underground piped system would soon have a dwelling built on top
of it and this would make maintenance and unblocking the pipes very difficult.
Therefore, theJRBWAT projectteam decided to build a pilot CW system so the
community could determine whether the CWs could work for them and identify
possible design recommendations to improve the CW idea. After the workshops
were concluded in December 2019, a foHopr meeting withthe Silvertown
community waseld to discuss building a pilot CW system. This meeting happened
on 18 January 2020 on a rainy Saturday morning in Silvertown. Since there was a
limited turnout in the design workshops that happened in 2019 (which took place
on weekdays and would have &xed people who worked during the week), it was
decided to have the community meeting on a Saturday. The Silvertown CLF called
the meeting and invited Silvertown residents, and members ocURBWAT

project teamattended the meeting to discuss the CWarptigain and to identify
possible sites for the implementation. There was a better turnout from the
community at this meeting. Again, like in the workshops, women participated in
the meetings more than men. The meeting happened outside in an open space,
between the resideriiomes. In the meeting, the introductions were made by one
Silvertown CLF member. Th&fJRBWAT projectteam recapped the plans for
building a pilot CW. This meeting allowed community members who were not

afforded an opportunity to attend the design workshops to engage with the
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URBWAT projectteam. Two sites were identified for the implementation of two

pilot CW systems.

In building the CWs, thelRBWAT projectteam and the community members who
attended the workshops agreed both on the placement and size of the CWs. There
was also an agreement that the people doing the building should come from
Silvertown and if the skills could not be found in Silvertown tiatytshould be
identified within Setswetla. Ideally, this would mean identifying builders (and
construction workers) from Silvertown, but if these people could not be found, then
the builders could come from elsewhéneSetswetla. Two community members
from Silvertown handled the nomination process for the builders. The main
criterion was that the builder/s should have a background using bricks and concrete,
which would be needed to construct the CWs. Nobody frome@dwn came
forward, so a builder from old Setswetla was then identified to do the building. This
builder had previously built a drain for wastewater disposal for his Setswetla section
in December 2019.

4.10.2. Construction process of the CWs

TheURBWAT project alsaimed to ensure the community was empowered while
building the CWs. Whenever feasible, the fundamental construction materials,
including bricks, cement, gravel, and sand, were procured from local sources in and
around Setswetla. The labour was also réedurom Setswetla as the builder from

Old Setswetla who came with two workers (also from Old Setswetla). The building
of the first phase of CW1 and CW2 started in January 2020 and concluded on March
12, 2020. Th&JRBWAT projectteamfelt it was important to be directly involved

in buying materials and ensuring the CWs were built as planned. On the first day,
the builder came with two of his workers, and they started by removing the existing
drain that the residents used to dispostheir greywater. The concrete slab was
laid during the first week, and they waited for it to dry. The building happened
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simultaneously on the two CW sites, wgtound breakingtarting at CW1. There
were challenges faced during the building process. There were times when the tap
at CW1 stopped working, making it difficult to mix concrete and cement. There
were also days when thiéRBWAT projectteam would arrive, and none of the
construction workers were there, or the construction workers would arrive, but the
builder was absent. The local materials supplier who provided most of the building
material was very cooperative. yng the materials locally meant that the delivery

of materials was almost instantaneous. Other materials (e.g., wetland plants,
plumbing supplies such as piping, etc.) which could not be sourced locally had to
be bought at a nearby building store in Alleaten, but necessitated waiting for one

of theURBWAT projectteam to transport the builder or to pay for transport to the

building store.

On Monday, 16 March 2020, a handover meeting was held in the evening in
Silvertown. The handover meeting was conducted to formally pass on responsibility
to the community and explain how the CWs worked and what could go into the
CWs (as well as what shoutabt go into the CWs). The handover of the CWs was
also done because South Africa was scheduled to go into a total lockdown on
Thursday, 19 March 2020, due to COVID. Handing responsibility to the
community would allow them to use the CWs during lockdointhis stage, it

was unclear how long the COVADO lockdown would last, with authorities
suggesting it might last three to four weeks to prepare healthcare facilities for an
expected influx of COVIBL9 cases. Ultimately, a hard lockdown (no movement
of people being allowed between locations) lasted six weeks,idnfteio
lockdowns still prevented tHéRBWAT projectteam from visiting Silvertown for
approximately five months. At the time of the first two lockdown levels, informal
settlements, such as Seetla, were considered highly vulnerable because they
were densely populated with people who had limited access to healthcare services
and many might also be immuseapressed due to malnutrition or comorbidities

(i.e. other diseases, diabetes, etc.). Fammethical standpoint, thdRBWAT
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projectteam were concerned that they might inadvertently introduce CQ9ID
into the community (or at least be accused of introducing C@MDOnto the

community if there was an outbreak shortly after visiting).

4.10.3. State of the CWs

As a result of the COVIEL9 lockdowns, after the CWs were built, they were left

to the community to use without any external supervision bYRBWAT project

team. The COVIB19 lockdowns also meant that it was not possible (either
physically or ethically) to access Silvertown and to document everyday use. Under
lockdown level five, the South African government rules meant people were not
allowed to leave theinomes (except to get food or to seek medical care and could
not travel more than a few kilometrésr these purposes). Instead, information
about the CWs was retrieved directly from community leaders in Silvertown via
WhatsApp calls, messages, pictures, and videos. A few issues were documented
immediately after the first level 5 COVHD9 lockdown A residenterected a shack

next to CWL1 in the first instance. This was followed shortly by another instance
where cement was poured into the inlet of CW1. This second instance blocked the
entry into CW1. Through community pressure, the person who erectadkarsxt

to CW1 volunteered to clean up the cement in the inlet of CW1.

The damage to the CWs was mainly on CW1. However, CW2 was also
underutilised because the tap was locked by community residents and could only
be used by community members who had the key. However, the lack of use of CW2
meant that the wetland plants in C\W2re dying as insufficient water was getting

into the CW. There were also reports that rubbish was thrown into the inlet for
CW1, but as far as could be determined, this was not to a point where it caused a
complete blockage. On the other hand, the CWdt mould flood because of a
blockage in the pipe at the point where it connected to the CW. It also did not help
that the taps were either leaking (which caused flooding next to the CWs) or broken.
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4.10.4. The suitability of CWs

When the CWs were designduljit, and presented to the community of Silvertown,

the residents said they were happy with the infrastructure. lhetagasy to analyse
whether the CWs were suitable infrastructures initially because of the CO¥ID
regulations, which prevented direct observation by the researcherldiRBW&WAT

project teandirectly after construction. The informal reports from the community
were that people were using the CWs even though, at some stage, people had to
stop using CW1 because the tap was broken. When the GO¥iBstrictions were
relaxed in August 2020, thegearcher could return to the site and see how people
used the CWaMost people the researcher encountered claimed that they used the
CWs, although some hesitated because they did not know what they were for. What
was observed, though, was that the CWs were normally used when people were
doing their washing (clothes, ca&tg, shoes) but not when they were disposing of

dirty water from their homes.

People used the CWs because they gave people an alternative to dispose of their
greywater. One person said they were the appropriate structures, but only if they
were connected to their home pipes instead of them having to walk some distance
to dispose otheir greywater. Some people thought they were suitable structures
because they could clean the wastewater. Two people pointed out that the CWs
would be perfect if only people used them correctly. Another person added to this
point and thought the CWs wemeaking the place look good. Some also believed
they were suitablstructures andppreciated them. One person thought they were
both suitable and not suitable structures but only explained why they were not
suitable. They indicated that the CWs could have been better because they became
blocked easily. They suggested using bigger pipeaccommodate the variety of

solid waste in the water. There was a small minority of people who did not think
the idea of the CWs was good. One of these people said éh@Ws could be

improved by putting a big mesh on the side of the CWs to channel the stormwater
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into the CWs and stop the water from getting into their homes. These people also
thought that the CWs were not working for the people of Silver@®wn

4.10.5. Types of materials that get disposed.

The main disposal in the CWs was liquid waste, usually bathing water or washing
water (Figure 8). There were occasions when solids were disposed into the CWs.
One perceived advantage of the CWs was that they were close to the skip bin. This
was especially the case for CW1. This meant that when people take out any waste
from their homes, they couldsa dispose of the greywater from their homes.
However, having the skip bin near CW1 also caused some problems, especially if
the skip bin was full or overflowing. In sonmestancesthis meant that solid waste
could get blown from the skip bin into the G\ibut especially CW1). Some people

also appeared to consider the CWs as an extension of the skip bin as materials like
food scraps could be seen thrown onto the plant area of the CWs as well as solid
food waste present in wastewater. This is unsurprisisigcommon domestic

materials were thrown away when people disposed of their greywater in the gullies.
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Figure 34: Washing being done at CW2 in phasel.

Photo: Motshwaedi Sepeng (researcher)

One morning, faeces were found next to CW1. At this time, the idea of CWs was
still relatively new to people, but to find faeces was still surprising. Without being
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able to interview this person, unstructured interviews was suggested that this

had happened because the chemical toilets are not necessarily accessible to
everyone, and some of the portable chemical toilets are situated quite close to CW1.
In Phase 1, the physical presence of the CWs did not integratemiielthe
community. For example, the person who erected a shack right up to walls of CW1
showed that for some community members, CWs were not a priority. In Phase 1,
the community felt that the CWgere just infrastructure placed there by an external

project and had little meaning for the Silvertown residents.

4.11.Formal observational evaluation of Phase 1

Before embarking on the second iteratibe.(Phase 2) a study was commissioned

to undertake a formal observational analysis of how the CWs were being used.
While this commissioned study did not form part of this PhD it is worthwhile
summarising how frequently the CWs were being used. Observaticmsextover

the course of three days (a Friday, Saturday and Sunday) in November 2020. There
were some concerns over safety and so observations occurred during the day from
08h00 to 15h00. Six student volunteevorked in pairs with rotation between the
three observation sites so as to reduce observation fatigue. Data on each site user
(age, gender, type of activity, type of container, size of container, and length of
activity) were collected on a data shedteTrequency of use over these three days

is shown in Table 5
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Table 5: Activity type in relation to site use

Site Total Use Collection Washing Disposal
CWwi 5 - - 5
CW2 20 9 1 10
CW3 2 128 61 37 30

From Table 5 it is possible to see that CW1, despite being identified as a regularly
used tap during the initial investigations, was hardly used during the observation
period. This was because the tap was broken at the time. Instead, the residents who
would normally have used the tap at CW1 had shifted their use to the CW3 site
which was used regularly during the study period. During these observations it was
also noted that users of the taps had to adopt exaggerated stooping postures when
collecting wateland when conducting washing activities. Finally, it was noted that

the large containers used to wash clothes were too heavy to lift up (especially when
filled with water) and to empty into the raised CW inlets. Consequently, these
containers would just bemptied onto the ground or into the gully (if there was

space next to the gully for carrying out the washing tasks).

4.12.Phase 2 building in Silvertown

4.12.1. The building of the wall and the improved entrances

The stormwater from the roatimediately above Silvertown (Gousblom Crescent)

would regularly overflow into the area during the rainy season (October to April)

2CWa3 is part of phase 3 which is not part of my research, therefore for context the
tap at future CW3 | have referred to it as (CW3).
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and would often flood the dwellings in the centre of Silvertown. This stormwater
would come from two sources: (1) stormwater would flow directly off the road
(especially if the storm was intense) and (2) stormwater would flow off the road
from a stormwatedrain that emptied into Silvertown adjacent to the entrance (right
next to CW1) and into the makeshift gully. The residents near CW2 would also
have a problem with stormwater, because with intense rainfall the stormwater

would overflow from the gully anthto peoplé dwellings.

Prior to the extension and construction of the CWs two additional walls were built

in Silvertown adjacent to the CWs. One wall was at the entrance to Silvertown
adjacent to CW1, while the other wall was built as a barrier adjacent to CW2. The
walls were bilt to channel stormwater and any washing water spilling off the
washing area past the CWs rather than direct it towards the houses. Therefore, these
walls were not rectifying any flaws that were identified from the Phase 1 CWs but
rather addressing emergeproblems that were noticed while observing the Phase

1 CWs.

Residents living immediately below the wall at CW1 and immediately adjacent to
the wall at CW2 expressed great satisfaction in the construction of these walls.
However, as informal settlements are not intentionally designed, there are many
gaps regardingesvices and infrastructure. There were some people who were not
happy with the walls that were buik resident(further downhill from the CWs)
complained that the stormwater was redirected by the wall (at CW1) towards her
house. When discussing this sition with otherresidents in Silvertown they
indicated that she had built her house to face the wrong direction. Usually, the
houses in Silvertown do not have doors that face towards the entrance to Silvertown
(since that is uphill towards the highest point) but ratheorsloare built
perpendicular to the entrance to prevent stormwater from enterirdg boase

during the rainy seasons.
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When the building of CWs started in 2020, the stormwater rarely flooded from this
gully since the existing water level in the gully was low. However, flooding was
always a risk, especially in an intense storm. Since stormwater protection was
considered foCW1 at Phase 2, it was also decided to provide similar stormwater
protection for CW2. This proved fortuitous because shortly after the Phase 2
building had been completed, a sewer burst next to Gousblom Crescent above
Silvertown. The burst sewer wast fixed for approximately three months. This
coincided with the rainy season, and the sewage (blackwater) combined with the
stormwater raised the water levels in the gully to such an extent that it flooded CW2

but did not overflow into the houses in the conmity

The walls at CW1 and CW?2 also acted as the socialising point where people could
sit and socialise in addition to providing some protection from stormwater and
sewer spills (but not both, as we saw with CW2). The wall at CW1 was used as a
communal meetingomce because it faced the entrance to Silvertown, especially on
the weekends when people would gather for drinks. The wall was also used as a
communal space when people were doing washing. Instead of returning home, they
would sit on the wall talking whilevaiting for other people to finish washing.

4.12.2. A ramp and staircase at the entrance of Silvertown

When the wall was built at CW1 at Phase 2, it had to incorporate the existing access
points to allow people to enter the pathways leading to their homes. The building at
Phase 2, therefore, includes building access points. A set of stairs was the initial
idea proposed by the research team. The staircase was built at the access point
closest to the taffiFigure 3% B). This access point did not previously have steps and
was a slippery, steep soil bank. The staircase was built with slightly raised sides so

thatpeople, especially older people, would have somewhere to balance when using
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it. More people used this staircase in the evening, especially when coming home
after work or shopping to buy cooking items.

Figure 35: A photo showing aramp (A) staircase(B), andwall (C) built in
Silvertown.

Photo: Motshwaedi Sepeng (researcher)

The other access point on the side furthest from the tap was also modified. After
consulting with the community, it was decided that this access point should have a
ramp(Figure & A) rather than a staircase. During the reseaéstwrservations in
Silvertown, it was noted that the older residents, predominantly older women,

tended to utilise a certain entry point due to its relatively gentle incline. A ramp was
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therefore a good idea for them because they would not have to climb stairs
(especially under poor lighting conditions at night). It was also thought that
wheelchairs (for older people) and wheelbarrows (for construction) could also use
the ramp. However feer building the ramp, it was noticed that older people did not
use it because it was too steep and needed to have rails/supports for people using it.
Initially the research@ observations were that the people who most frequently
used the ramp were thmaged 186, closely followed by those aged-29. A ralil

was suggested as solution, but the community felt that a rail would probably have
been stolen. There was a similar concern about installing metal taps rather than the
preferred plastic taps. Aftahe final workshop in 2022, it was decided by the
community and the URBWATproject teamthat a rail should be installed to

accommodate the staircase and the ramp

4.12.3. The enhancement of the gully

The Phase 2 project in Silvertown had a notable favourable influence on integrating
the existing infrastructure, particularly in enhancing the gullies. In the observations
from Phase 1 it was evident that even with the presence of the CWs, some residents
would still prefer to dispose of some wastewater outside the built system. The
alterations that came with the extension of the CWs for Phase 2 therefore recognised
that disposal next to the CWs also plays an integral part in how greywater gets
disposed. Buding gullies was new to Silvertown but had been used extensively in
other parts of Setswetla. In CW2, the extension of the wall meant that the wall acted
as an enhanced side retainer for the gully, as seen in Figure 3
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Figure 36: A built wall to separate the CW2 and the makeshift gully.
Photo: Motshwaedi Sepeffgesearcher)

The gully at CW1 typically transports a range of different wastewaters, including

greywater and stormwater. Another wastewater that the gully transports is sewage

from burst sewer pipes. As mentioned, a burst sewer in Gousblom Crescent next to

the NewStandarea burst during Phase 2. This sewage gushed out onto Gousblom
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Crescent and then into the stormwater drain on the side of the road, which emptied
just above CW1 on the Silvertown side of the street. Accordinghstructured
interviews this (a burst sewer) was a fairly regular occurrence since, and had
actually help naturally form the gully. This sewage causes several problems in
Silvertown. When there is too much sewage coming from the burst pipe, it makes
it difficult for people to valk alongside the gully. This forced people to take a
different route or to walk tlmugh the sewage. An older man staying along the path
of the gully by CW1 struggled to get out of his home because the sewage prevented
him from leaving his dwelling. If the sewage was combined with stormwater, there
was also a high likelihood that theseotwastewaters would rise above the gully
and flood into peoplis houses. The sewage also made it difficult for people to get

to some of the portable chemical toilets and the waste skip.

One of the changes in Phase 2 was to make the walls of the CWs wide enough so
that residents could walk on top of them (FiguréA3to use as a pathway to avoid
sewage. Th&JRBWAT projectteam recognised that the gully was a key part of
water disposal; therefore, it also needed to be incorporated as part of the CWs.
Rather than remove the gully entirely, the design at Phase 2 involved upgrading the
gully next to CW1 by sealing it with corete (Figure 3 B). It was also made wider

to accommodate the comieih volume of sewage and stormwater.
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Figure 37: The newly improved CW1. Extend platform used for walking (A)
and the cemented gully on the side (B)

Photo: Motshwaedi Sepeng (researcher)
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The Phase 2 building (extensions) of the GwWSilvertown resulted from formal
data collected in Phase 1 about how people were using the CWs as well as from
observations and the interviews conducted by the researcher. The findings from

these various data sources suggested that:

1 The CWs sites were underutilised (especially CW1 where the tap was
broken during formal observations)

1 There was insufficient space around the taps for more than one person to
do their washing at a time (and if a person was washing it was difficult for
other people to carry out other watetated activities such as water
collection, rinsing of containersr kitchen utensils).

1 The inlets for the CWs were too high, making it difficult to lift and empty
containers (especially heavy containers used for washing). Instead,
containers were emptied into the gully next to the CWs.

1 The inlet to the CWs was not obviously an inlet. It was a raised platform
with a plastic grid, but many residents used this as a space to place cleaning
materials such as soap or detergmmttainers.

1 When washing (and also when collecting water and rinsing containers),
users would have to stoop and bend their back considerably. This led to
many complaints of back, hip, and shoulder pain being reported in the
unstructured interviewsThis was particularly concerning since people

were lifting containers of 20L and 40L.
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CW1 model

CW2 model

Figure 38: Graphic designs of the improved modelsf CW1 and CW2
Photo: Motshwaedi Sepeng (researcher)
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Figure 38 shows the graphic design models of the CWs that luelein
Silvertown.The design recommendations that emerged from this data included (a)
having a raised platform for washing tasks and collecting water (so userd do
have to bend down too much); (b) integrate a brick ledge along the periphery of the
raised platform so that water daast spill onto the ground (and onto uséfset)

when washing and collecting water; and (c) increase the size of the raised platform
surrounding the tap to accommodate multiple wedkated activities
simultaneously (e.g. two people washing at the same time or having two taps so that

someone cawash and some@e else can collect water.

Figure 39: Flooded CW2 (A) and Flooded CWL1 (B)
Photo: Motshwaedi Sepeng (researcher)
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To accommodate more possible water disposals, it was also necessary that the CWs
were lengthened. Looking at Figur®, 3vhen people idposedwater in the CW

inlet, especially after washing, the CWs would get flooded. Additional flooding
water would come upstream from the burst sewage pipe, which was sometimes gets
mixed with stormwater would flood CW2, as seen in Figi@yshowing a sequency

of this. The same thing would also happen when it rained. To prevent the CWs from
overflowing, the residents would dispose of their water in the gully on the side of
the CWs. This meant that under certain conditions, people were ngtthsiCWs.

With the CWs being extended, there was more capacity to retain wastewater, and

the flooding problem was believed to be resolved.
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Figure 40: A sequency of water flows ultimately result in the flooding and
destruction of CW2.

Photo:Motshwaedi Sepeng (researcher)

A: Burst sewage pipe next to the toilets in outside Silvertown

B: Flowing sewage water on the road entering Silvertown through the stormwater
pipe
C: Sewage coming from the road flowing in the gully past CW1

D: Flowing water passing and flooding into CW2

4.12 4. Phase 2 Construction of the CWs

Moving into Phase 2 of buildingecause dthe iterative process of design the CWs
were redesigned toser. Unlikein Phase 1, when the members of the URBWAT
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projectteam took the administrative responsibility of buying the material, in Phase
2, that responsibility was passed on to two community members. The community
members had always been part of the project from the workshop to the Phase 1
building; therefore, themembers already had great knowledge of the project,
making it easy for the members to handle the project management. There were times
in Phase 1 when tH#hase 2 building managémsould advise us about where to

buy the material. Before the stast the building, the names of the interested
builders and building assistants were submitted to the project managers for
consideration of building in Phase 2. In Phase 1, the builder was taken from
Setswetla as no one from Silvertown raised their handh&se 2, a builder from
Silvertown was used. The person had just returned to Silvertown, and he had
previously been building in Tembisa. Like the previous builder, the good thing
about him is that he had his own working tools. Also, unlike Phase 1, the
corstruction workers were also sourced from Silvertown. Things went smoother in
terms of the administration of the building. In Phase 1, there were days when there
was a struggle with getting some of the materials. This was different in Phase 2, as
the projet managers were familiar with the place and knew where to go to get the
building materials.

The construction in Phase 2 started on 16 May 2021. First the gravel from the Phase
1 CWs was removed. Next, digging the foundations for the extensions happened,
followed by the bricklaying for the sides of the CWs. However, at this point, the
constructionworkers reported that the builder had left for a construction project
elsewhere. This delayed the construction as the builder would sometimes not come
to work, leaving the assistants to do the job. This may have compromised the quality
of the constructiomvork. To make matters worse, there were also other days, such
as the days when he had received his wages, when he failed to come to work. This
slowed down the building process until thklRBWAT project team and the

community members agreed that the builder should be fired. The builder was
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released from his duties, and one of the construction workers led the building until
the Phase 2 building was concluded on 3 June 2021.

4.125. The state of CWs

Straight after completing the construction of Phase 2, there was no deliberate
damage to CWs, but the problem of litearteringthe CWs continued, as well as

the occasional broken taps. Since the completion of Phase 2 of the building, the
CWs have reduced flooding incidents from water disposal and tap leakages (as well
as by creating a physical barrier between stormwater and spiN@ges and
residentédwellings. One of the reasons was that the struitineight and capacity

had been increased. The@tiheason is that residents normally dispose of greywater
from the house into the gully instead of into the CWs. People disposing of greywater
from houses into the inlet of the CWs seldom occurred. One of the people who stays
close to CW1 said that at niglpeople may be disposing of their bathing and
dishwashing water directly into the CWs. This person also said that safety is another

reason people throw water now into the CWs at night rather than into the gully.

The researcher also noticed that some of the plants had dieshstructured
interviewsone of the reasons for this was that people pour hot greywater (from
cooking) onto the gravel part of the CWs where there are plants. While the
URBWAT projectteam had encouraged this act of direct disposal of greywater into
the CWs, theJRBWAT projectteam had expected the greywater to be cold when
disposed. There was therefore a mismatch between the researihepectations

and the resideft expectations. Peopteuld be encouraged to dispose of hot water

only on the gravel bed rather than directly onto the plants.
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The CWs mostly get greywater inputs from when people are washing clothes (or
other items like shoes, rugs, bedding, or kitchen utensils), when the tap is leaking,
when people drink water from the tap, and when people are rinsing containers after
greywater (and chimba) disposal. When people are washihgre waslarge
quantities of greywater that enter the CWs through the inlet since the CW inlet was
directly connected to the washing area. As was explained when discussing the
general services in Silvertowspme people also leave the tap running due to water
pressure issues. There were occasions when users left the tap running while
washing. This was done to rinse clothes in one container (or even on the washing
surface) while other clothes were being wasledanother container. Similar

incidents happened with people rinsing their buckets.

Observations of Phase 2 showed that the CWs were mainly used for disposing water
when washing or rinsing activities occurred at the tap. Water that was taken away
(e.g. for washing of people, dwellings, or for cooking), then this wastewater would
be dispoed in the gulley. It was common for people to come from their homes with
buckets full of greywater and dispose this greywater in the gullies next to both CW1
and CW2. People had learned from Phase 1 that the CWs would get full quickly;
therefore, they wodl choose which greywater would go into the CWs and which
greywater would go into the gullies. One of the reasons why people would not
dispose of greywater in the CWs was that they were still new to the area. These
people were worried that if something wenwbng, they would be blamed. It was
therefore perceived as safer by these people to dispose of their wastewater into the

gullies.

The extension of CW1 took place in a space where people used to walk. The design

of CW1 therefore integrated the walls into the existing pathway. However, it should

be noted that the space for walking was larger before the CW1 extension. Ever since

the exension of CW1, people have either walked on the side or on top of CW1 on
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the wall designed as a pathway.dddition,women carrying children or people
carrying heavy things are forced to go around CW1. When people come from the
Maponyane section, they prefer to walk on the walking path on the side of CW1.
However, when theyeturnto Maponyane, they walk on the CW1 wall. This is
because when coming from Silvertown towards Maponyane, there is only a small
step up onto the CW1 wall, whereas when they come from the Maponyane section
towards Silvertown, theynustboth step over bbtthe gully and there is a much
higher step up onto the CW1 wall. It was observed that most people would still
choose to walk next to the CW1. The reason for this is that it is considered less
dangerous to walk next to CW1 compared to walking on top ofvttieof CW1.
Unless you walk carefully on top of CW1, there is always the danger of missing
your step and falling into the gravel part of CW1, which usually has dirty water on
the surface. When people walk in groups, it has also been observed thaetaey pr
walking next to CW1 rather than on the wall. No person over the age of 50 was seen
walking on the wall of CW1. The same can be said of children, as they preferred to
walk next to CW1. However, when there is a great deal of water (blackwater or
stormwader), those who can manage to step onto CW1 have preferred to walk there.
Similarly, when there are cars are parked so that they do not provide walking space
next to CW1, people are left with little choice but to walk on the walls of CW1 or

to use the stes and walk through the centre of Silvertown.

Before the extension of CW1, people would need to walk between the undeveloped
disposal gully and the houses when passing by. However, walking on the wall of
CW1 has resulted in the cement on the broader wall of CW1 being peeled off due
to the constant m@ment of people. The other possible reason the cement has
peeled off is that the builders did not apply sufficient cement for a pathway. Flaking
of the cement also happened quite a lot on the outer layer of the washing area of
CW.L1. This was also a higisearea of CW1.
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The other common thing, especially after the extension, was that the gravel was still
new. This would give children in the area a chance to take out the stones and use
them stones for their games (a game called Diké&twd.game of Diketo (Stones)
bears similarities to the game of Jacks, however, with the distinction of using loose
stones instead of specialised objects. In the game of Jacks, the participant engages
in the act of propelling a ball upwards and, after thafftly seizing a single jack

prior to the ball contacting the ground. According to Janks (2006), in the game of
Jacks, catching a stone thrown into the air requires the action of picking up or
displacing a specific quantity of stones using just one hand. Children were always
playing on CW1especially in the afternoon, but they would no longer take out the
gravel for their games once water was on the surface. There have also been
occasions when the children have been seen playing with the plants in the CW1.
There are concerns that the watethe CWs would pose a health hazard for the
children playing so close to the CWs, especially when they appeared unsupervised

most of the time.

The extension of CW1 was also advantageous because it stopped the stormwater
from getting into peopl® houses. The extensions acted as a barrier, blocking
stormwater (and sewage) from running into pe@ple®mes. So, while the CW1
extensions may have restricted the movement of people by directing where people
could walk, the structure prevented stormwater and blackwater from getting into
homes. It was this specific benefit of CW1 that other people inithertdwn area
wanted to see repeated near theimbs (rather than the greywater collection and

treatment).

In the same way, the extension of CW2 prevented stormwater from flooding houses.
One of the residents who stayed a few houses away from CW2 told the researcher
that the stormwater used to sometimes reach into their house. However, since the

Phase 2 constation of CW2, this has no longer happened. How the CWs were

181



designed in Phase 1 meant that the taps were separate from the CWs. This meant
that there was a the gap between the tap and CW2 where the stormwater could
infiltrate when it rained a lot. Connecting the tap to the CW by creating a washing
area reduced thstormwater flooding risk. In addition, the increased height of the

washing area reduced the flooding risk.

4.12.6. The suitability of the CWs

During Phase 2, most people using the taps where the CWs are situated did not see
any reason not to use the CWs as it was clear the CWs and the taps were
interdependent. Evaluations of the suitability of the CWs was helped by the fact
that the COVID19 regrictions were far less than in Phase 1 (but only ended
altogether on 22 June 2022, shortly before data collection ended). This allowed for
more careful evaluation of the suitability of the CWs from interviews and
observations. The acceptance of the CWshieyresidents made the CWs part of
everyday life in Silvertown. The usefulness of the CWs came from the fabtise

2, unlike in Phase 1, the CWs were perceived to providing people with solutions to
broader problems. On the other hand, the leakage of the taps attached to the CWs
affected the flooding of the CWs. The plastic taps were not durable enough to last
long; therefore, they would start to drip after some time, and if metal taps were

installed,they would be stolen within hours or days.

The use of the CWs was considered as automatic and natural by residents. In
essence they could carry on with their greywater disposal as was practised before
the introduction of the CWs. The one thing that did change was the residents views
about differentypes ofgreywatersin Phase 1, people feared using the CWs in case
they would damage it or use it incorrectly. In Phase 1 they would therefore dispose
of their wastewater on the side of the CWs. In Phase 2, even when residents were
satisfied with usinghe CWs, most residents would still differentiate between which
greywater could go into the CWs and which should not. Based on the observations
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and the formal andnstructured interviewslirtier water, like night watekyas put

into the gullies. There were two reasons for this practice. The first reason was that
they viewed greywater from their household, especially when mixed with urine
from during the night or with vegetable and animal matter from cooking, as too
dirty to be in the CWSs. The second reason stated was that putting this household
wastewater into gullies would help evacuate the water quickly, rather than spending

time moving through the gravel bed of the CWs.

Therefore, the wastewater that went into the CWs was mainly water from the tap,
such as washing or rinsing water. The Phase 2 CW enhancements became suitable
for activities like washing because instead of people extending their backs when
washing, they cdd place the washing tubs on the raised platforms and only bend
their backs slightly when doing the washing as seen in Figur&dere were
several people who said the washing areas were appropriate because they made
washing easier than before. Other dedpom the other parts of Silvertown and

from other sections of Setswetla noted that they would love this intervention,

especially for washing reasons.
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Figure 41: Washing activity taking place at CW2

Photo: Motshwaedi Sepeng (researcher)

4.13.Formal observational evaluation of Phase 2

A formal observational analysis was conducted byastefs student over the
course of one week (Tuesday to Monday) in September 2021. Once again there
were concerns over safety and so observations occurred during the day from 08h00
to 15h00. Three student volunteers and three trained community residents worked
in pairs with rotation between the three observation $degduce observation
fatigue. As with Phase 1, data on each site user (age, gender, type of activity, type
of container, size of containemd length of activity) were collected on a data sheet.
The frequency of use over the observation period is shown in Table 6.
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Table 6: Activity type in relation to site use Phase 2

Site Total Use Collection Washing Disposal
Ccwli 175 86 41 48
Cw2 63 33 10 20
Cw3 259 12941 43 87

At Phase 2, CW1, was shown to be regularly used. CW2 was used the least during
the observation period. This was probably due to the location of the CW, which
meant that it was onlgccessible by a smaller number of households. Unlike in
Phase 1, there was a significant change in the adoption of exaggerated stooping

postures when collecting water and when conducting washing activities.

4.14.Conclusion

The results of this studykeus on a narrative journey of understanding the extent
of the CWs as heterogeneous infrastructure on existing configurations in
Silvertown. The main aim of the research was to understand the configurations
formed with the introduction of the CWSs, the fastshaping the residents of
Silvertowrs relationship with the CWs, and the extent of use of the CWs. The
iterative design process was an important dynamic that produced Phases 1 and 2,
but also the outcomes of the building and the use of the CWs affthrerdti phases.

The design workshop was a positive stepping stone in gettitdRB&VAT project

team and residents to find commonality with each other about the greywater issue
and the CW solution. Silvertown was chosen as the starting section for the
URBWAT project becausef the availability of space to build, compared to places
like Masinwini, which had limited space. Other sites like Giyani and Old Setswetla

already had makeshift greywater infrastructure.
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The construction of the CWs in Phase 1 occurred in 2020, just after the conclusion
of the design workshops. People were hesitant to use the CWs as some people,
including those people who attended the workshop and meetings, claimed to need
to be more knowlggeable on the use. Phase 1 also had additional problems related
to sabotage and lack of evaluation because of the CaW¥lDestrictions on
movement. Phase 2, on the other hand, began in 2021 following the formal
observational evaluation that was conducted redesign, following evaluation
results from Phase 1. The evaluation from Phase 1 brought impactful innovations
like the formal gully next to CW1, the wall extension for both CW1 and CW2, a
staircase, and a ramp. These innovations helped integrat€Wre into the
functionality of the existing infrastructure, especially the gully, which allowed
residents to choose where to dispose of their wastewater. The suitability of the CWs
as a whole from Phase 1 to Phase 2 depended on the residents who wetesusing

taps next to the CWs and their required activities.
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Chapter 5. Discussion
5.1.Introduction

This chapter will help the reader understand the significance of the data by highlighting the
critical parts of the research in relation to the theory, its practical and theoretical
consequences, and the improvements it can make for future advancesqdstizdd?). |
started highlighting the gaps that exist in the framework of HIC and indicated how my
study in Silvertown analyses thgay different configurations work, looking at both
greywaterand related infrastructure. The chapter then continues bgmirg the primary
arguments and contributions to the existing body of knowledge based on the findings. This
includes giving a comparative analysis of the two phades.chapter then continues by
presenting the primary arguments and contributions to the existing body of
knowledge based on the findings. This includes giving a comparative analysis of
the two phases. The chapter continues by discussing the variousuicttasi and
social challenges that affected the effectiveness of the CWs. This is&dlloy
other challenges that affect the functionality of the other services systems in
Silvertown. In relation to HIC theory, in Silvertown this research shows how the
people who making the infrastructure are a primary contributor to the heterogeneity
thathas maintained the functionality of these informal settlements. The URBWAT
projects impact goes beyond the CW installation by establishing additional
infrastructure like walls, stairs, ramps, and pathways. Before concluding this
chapter, a discussion ofefebvre and Simorme contributions about space as
complicated social construction and people as infrastructure is considered, by
discussing how past inequalities are still occurring through the lens of political

ecology.

5.2. Added knowledge to the body of work on heterogeneous infrastructure
configurations.

5.2.1. The uniqueness of the case study of Silvertown
The case study of Silvertown was different in that there was an investigation on a

service (greywater solution) that has not previously been considered essential in the
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context of South African informal settlement sanitation. In this research, | have used
the lens of HIC to explore how the inequalities of sanitation are embedded in the
infrastructural configuration of the network (Rusca et al. 2017). Greywater
sanitationin this regard has not been explored using the HIC as an analysis. What
has been covered is sanitation and access to toilets. Before data collection, | realised
that in the literature on urban studies and HIC, the focus was on access to toilets
and black vater treatment sanitation in the work(Afda-Vidal et al. 2018; Lawhon

et al. 2018) Therefore, my study agrees with HIC that fiheodern infrastructure
ideab does not provide universal, especially in an informal context. My research
adds empirical HIC knowledge on the conditions under which particular-socio
technical artefacts work by analysing greywater through establishing the CWs in

Silvertown.

Blackwater sanitation heterogeneity is among the other service and infrastructural
examples used to highlight or explain HIC; little has been written about the
heterogeneity among the other types of wastewater (sanitation) systems. Even
McFarlane et al. (L4) show how various social processes enable different access
modes to sanitation options. Toilet access has been presented has been highlighted,
and HIC has been outlined. | wanted to go beyond human excreta analysis of
sanitation to domestic wastewatksposal and greywater. The investigation for this
research was necessary because there is a lack of any code of practice for the use of
greywater in South Africa, according fGarden 2006)essential water supply and

basic sanitation have been attempeduently without giving adequate attention

to greywater management in those areas that aresaweered like Silvertown
(Carden 2006)Indeed, this research has gone beyond human excreta analysis of
sanitation to household wastewater dispddhlertown case study has added much
needed empirical knowledge to the body of work on water and sanitation regarding

greywater.
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Silvertown presented the opportunity for a different focused sanitation type to be outlined.
This has also explained the broader heterogeneity that results from the absence of
municipality support, which leads to people making the infrastructure workdangelf,

as pointed out by (Simone 2004), but in the context of an informal settlement. The HIC of
CWs as multiple and partial infrastructures includes different coverage, technologies,
operations, logic and ownership layer infrastrucfluawvhon et al. 2018)What | have
presented from the result, | calltsystBm interactiaso, this iswhere | elaborate on

the interactions between the services and infrastructures in Silvertown. These
artefacts are socitechnical because their operations have been presented as system
interactions that are enrolled in dynamic networks that shape the ekéxeryday

life Silvertown. Based on the various connections and disruptions between them, |
am now questioning using the term system as a layout and considering it as a
configuration in line with HIC. This is because the infrastructure and services in
Silvertown involve multiple technologies, relationships, capacities, and operations,
which entail different risks and power dynamigswhon et al. 2018) Other
studies of HIC have presented and analysed service and infrastructure case studies
separately with no interlinking in showing that HIC can have positive attributes of
longitudinal configuration if the iteration considers the seleidén choices fo

social or technological interventighawhon et al. 2018; Sseuviiri et al. 2020)

There is a good point made by urban studies on infrastructure that development
studies on networked that is managed by the municipality has made the point that
such technologies are insufficient and stdtiakyagaba et al. 2023)n this
research, there is an analysis of CWs as configuration within the sphere of water
and sanitation. Still, because of the closeness of the settlement, informality
sometimes lacks order of how service is used. CWs have been enrolled in dynamic
netwaks, in this case, within other systems. It hard to ignore the interconnectedness
of nature and how the other infrastructure present influences the CWs. The dynamic
network in this research has added a different demission to HIC that are rippled and
multi-layered which shows lack of provision and authorisation but also a

community trying different manners of survival to meet the standard of modern life.
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As stated inErnstson et al. (2022) examined HIC as a solution to address
deficiencies in Stateontrolled monopolistic services.

In the findings, both physical geography (space and place) social geography (who
is doing what) have been found to contribute to the heterogeneity of everyday life
in Silvertown which is dynamics | intended understand at the beginning. Silvertown
is also dfferent from other parts of Setswetla. This is determined by the physical
geography of the place, the slope and proximity to the river and infrastructure like
skip bins, taps and other services and infrastructure is general. For example, the
level of theHIC that people can engage in who are situated close to the river are
more dynamic that those live in the main Silvertowhe illegal land grabbing in

Silvertown, close to the river, has meant that incoming people who want accommodation

can negotiate with the people in the main Silvertown.

The lack of service delivery and order has meant that heterogeneity is the way of
life. WhenSimone(2004)wastalking aboutfipeopleasinfrastructuré@thereference also in
Silvertown is that people are just coming to get accommodation and to improve their lives.
The people have adopted various methods from other places they have encountered
in their lives to make sure that greywater and other disposed water gets channelled
into the river. The physical slope, slanting towards the river has meant that
depending onhe hierarchal status of where people leave, there are different
heterogeneous adopted infrastructures that people used or use to dispose of their
greywater. The dynamic network of power discussed in HIC construct the social
norms of how thing®ccurred The heterogeneity of sanitation in Silvertown has
meant that people close to the river they can have a leeway of having toilets which
they can empty into the river unlike the people who more inwards who might be
guestioned for doing that. This is an additiorthe story of Amak&awhon et al.
(2018)whereby there are illustration of HIC about the different methods to relieve

herself and not just through using théuaiformo manner of using toilets. Here in
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Silvertown, we see the heterogeneity of physical geography in relation to Amaka

example.

Greywater disposal with reference to the application of the CWs seem to be
applicable to people who are not close to the river. The heterogeneity of building
drains and pipes to remove or discard greywater is because greywater is visible and
cause immediatproblems like mosquitos. Those close to the river they sometimes
dispose directly into the river. The ones that have connected pipes from their homes
into the street also see their waste ending up either in the street or in the river. The
people who areaught in between, (far from the river and at a distance from the
CWs or available drains and streams) find disposal outside their homes. The ones
using the CWs as result proximity it makes sense for them to dispose of their
greywater in the. The physicaleography and infrastructure availability in
Silvertown contribute to the idea that specific types and levels of infrastructure
provision are intertwined with and arise from broader technological, economic, and
global processes such as globalisation, #ilestion, privatisation, and digitisation
(Rutherford et al. 2015Additionally, these processes have led to negative social
and spatial consequences due to the disintegration and fragmentation of network

systems.

In the cases presented, HIC is about what kind of services, but here in Silvertown,
| am describing the why of the heterogeneity. Firstly, | talked about the geography
of where infrastructures are placed, where people are placed, and what becomes
availableto people in that regard. In that regard, | have given documentation of the
history of Silvertown and why the heterogeneity is continuous. Secondly, | show
that these configurations are shaped by social geography, where Silvertown is
located, and the puoge for which people use the space. For example, those who
are the original dwellers of Silvertown dictate and influence how heterogeneous
configurations occurThe analysis of greywater in Silvertown has emphasise that
there are different relationships that vary over time and sfizass et al. 2018;
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Nakyagaba et al. 20233pace is fundamentally a matter of politics. This is because
space inherently has political implications, thereby giving rise to the politics of
space(Heinickel et al. 2019) Historically, how Silvertown was formed was
political, and we have come to understand that this history has created heterogeneity
within the community. | the same conceptual ideafiofrastructural past of
postcolonial and Southern cities where most of ordinary pé&pbgerience was
never put on recor@Ernstson et al. 2022But the difference in Silvertown is that
infrastructural services of greywater have never been formally recognised as a basic need
like other services and infrastructures that have been recogriegt. time, this
heterogeneity has created -gfid sanitation technologies. This has made case
studies to explain HIC in a different context because, over time, this is how people
have made sense of the predicament they find themselves in. This research ha
shown that it is essential to consider this heteragerend informality in

investigations of informal settlements as HIC is always continually constructed.

5.2.2. HIC investigation longitudinally.
Through my longitudinal study conducted in Silvertown over the years, this study

has endeavoured to address the academic demand for research on an additional
factor influenced by everyday circumstances: the varying responses of
heterogeneity to contexts pfecarity. The longitudinal investigation meant that the
CWs were enrolled in dynamic infrastructure and service networks that cater to
greywater disposal and provide possible intervention. Coming into communities
like Silvertown, it is essential to resdi that the informal nature of the place has
embedded itself into everyday life occurrences. Service and infrastructure are not
all uniform. In Lawhon et al2018), in arguing for HIC, we are told that the idea

of universal provision is not equally distributed. Therefore, the case study of
Silvertown has shown that it was not just the greywater disposal that needed more
service, but others required attentiormabthe functioning of the CWs. The CWs
were not a single structure of influence, but the doctatiem over time created

the possibility of intervention. The Silvertown project has expanded its inquiry

beyond discussions about the ownership of the state, community, or private entities
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and the formal or informal systems. Instead, it focuses on a comparative analysis of
the factors that enable gradual transformation (Lawhon et al. 2018). The
incremental change in this sense is what phase 1 data collection deduced: the need
for structuresof additional value to the community of Silvertown. There is an
incline coming out of the houses towards the tap where CW1 is situated, and kids
and older people were seen struggling with the slippery surface. There was also the
problem of water floodingnito peoplé houses when it rained and when there was

an overflow of sewage from leaking pipes. This also meant that some trenches, like
the one by CW1, needed modification. Indeed, in addition to understanding how
people were relating to the CWSs, concerns over teation of pathways and
mitigation of flooding. My research intended to raise collective demands, which
might lead to demands grounded in everyday rea(i8dger 2015) In the end, the

focus was not just on the CWs but the need for an additional infrastructure of
influence, a staircase and a ramp for a better pathway, walls to limit flooding and
lastly, the building of gullies to enhance the trenches formed and created fo

wastewater flow.

However, we have come to understand that there are interconnected links among
the many infrastructure components (Lawhon et al. 2018). Silvertown, as a system
that serves its community, has diverging social, spatial, ecological, political and
economic impkations. There are physical and social dynamics of how people have
heterogeneity made sense of this environment. The research has provided answers
to the social, financial, and ecological justifications of modernist systems that have
been challenged by Fherford et al(2015), particularly in Southern contexts of
informal settlements, where infrastructure disruption is familiar rather than rare
(Graham 2010). Empirical chronological documentation and the outcome of this
heterogeneity in Silvertown explained HIC in an imfial context with a greywater
problem and the viability of implementing natdrased solutions in the form of
CWs. There is evidence of a risk and power relationship, a-sadmical artefact
referred to in (Jaglin 2014; Lawhon et al.18) Smith 2023). Silvertown, as an

informal settlement, possesses dangers such as the ones documented: poor
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sanitation, illegal electricity connection, flooding, etc. The hierarchical system
within Silvertown and Setswetla is outside the normative trajectories of
urbanization (Simone 2004) that sustain everyday life. Simone (2004) talks about
transnational ecomoic networks; in this study, there are different societal
structures that make the infrastructure and service work in Silvertblow.
infrastructure and service work in Silvertown in the reimagination of Sifsone
(2004) work explains the past, present, &rndre heterogeneity. This perspective
explains how modern infrastructure is ideal rather than an abstract idea of how it is
bound to be. Everyone needs equal access to electricity, waste collection, water
access, toilets, and housing, but social netwsuksain everyday life in Silvertown.
Lawhon et al. (2018) highlight that although the norm of the infrastructure ideal is
widespread, informality nevertheless prevails as the majority state. Therefore, the
implementation of the CWs must be carefully pkdhmvithin the framework of the
confinemenis societechnical concept. This study has investigated the
circumstances in which soetechnical objects function, recognising that
infrastructure is not just built on physical components (Simone 2004). The
realisation of the embedded social relation (ikeplés inputs and responsibility
necessary using the CWs) to make them work for themselves. The design and the
building in phase 2 proved to show that fiteratived the continual process of
planning, analysi, implementation, and assessment, could lead to desired results.
The critical part here is building with the idea of what people want about what is
possible. Still, the difference is that this was based on a service that the municipality
has not given tha@ecessary attention to. It ike the idea that the emergence of
anythingflocallydo might be influenced by several factors rather than only being a

consequence of colonialism and globalisation forces (Lawhon et al. 2018).

5.2.3. Introducing HIC into development approaches that are already
diverse.

HIC is a positive attribute; it encourages adding ideas that fit in with what is already
thought and displayed as an infrastructure. With careful planning, it is possible to

integrate something already heterogeneous in the informal settlement. | am talking
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about what is already complex, dynamic, and multiple. An example is the CWs. In
developing the CWs, we had to be careful of this dynamism. It was realised that
more is required to put CWs next to the tap. What was rather found was that
greywater is mostlydisposed of where it is generated. In the phase 1
implementation, putting CWs next to a tap would work based on seeing what has
worked in another part of Setswetla, like having drains adjacent to th®map.
certain occasions during the data collectioe, tbalisation was that drains solved
different problems. In other places, the reason for the drain was not necessarily to
solely dispose of greywater but to make sure that the greywater would not block the
path. In the case of Silvertown, where the CWsewsmplemented, there was not

an obvious path, but there was an obvious ditch, and all the CWs did in phase 1 was
create a complicated way of deposing water. The game changer was in phase 2
when we realised that in the perfect mind of the residents, theyuseng a ditch,

just tilting a bucket into a ditch. This practice was then implemented into the phase
2 building. Therefore, a couple of things can be brought together: raising the point
of disposal (platform) and helping by protecting against sewagelifig. This
positive attribute gives HIC the acceptability of implementation on the existing

connection.

In a way, Silvertown, with the implementation of the CWs, has just given an
empirical example of showing that in such a dynamic environment, you cannot just
create something new but rather look at how the infrastructure integrates. This is
what HIC stateseliminating the use of the phraaternativé e.g. (Rutherford et

al. 2015) Although the norm of the infrastructure ideal is widespread, informality
nevertheless prevails as the prevailing situation. In Silvertown, we employ
fiheterogeneowsto acknowlelge social and material aspects and question the
distinction between formal and informal. This is precisely what happened in phase
2 with the documentation that gave rise to understanding the dynamism involved to
ensure that design and building incorporeggwvorked services related to greywater
disposal, such as raising the platform for people to dispose of greywater

ergonomically. Instead of creating another infrastructure that is not integrating,
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questions were asked of how the CWs integrate, what the reason is for the way it is
set upnow, why it is set up like that, and what other problems are there that can be
solved. It was going around to find out about the issues related to CWs in phase 1
mistakes and observations of the daily activities. HIC becoming a positive attribute
is integrathg gaps in development into the solution that inspires change. As
discussed in (Lawhon et al. 2018), the central idea of HIC involves attaining this
desirable ch@cteristic. This analysis goes beyond whether the state, community,
or private entities and the distinction between formal and informal infrastructures
should hold ownership. Instead, it focuses on comparative thinking about the
circumstances that enalgeadual progress. The iterative process that established a
ficommunity of practicé between Silvertown and thd RBWAT project team
involved integrating finew infrastructure implementatiansinto a network
configuration consisting of numerous and incompletestructures, incorporating
various coverage technologies (Anand 2011). It was also found that the CWs
blocked all the sewage that ran down and threatened to flood the gsduopiees.

Additionally, walls, gullies, a ramp, and a staircase were integrated to consider what
the community alluded to. Building a wall to stop the flooding related to sanitation
is part of thefreconfiguring alluded to in HIC (Rutherford et al. 2015; Lawhon et

al. 2018); the point is that infrastructure is inherently dynamic, experiencing
ongoing alterations in building, assembly, repair, and maintenance (Geels 2002).
This blueprint aims to establish a stwetd framework that enables individuals to
make wellinformed decisions, particularly those that are challenging and
politically charged. (Lawhon et al. 2018).

5.2.4. HIC sare continually constructed.
This research has shown that infrastructural development is(fsieViiri et al.

2020) especially in the context of informal settlements or places that are
underserved. Coming to Silvertown with the idea of CWs, heterogeneity of doing
things was found, and this is to say that infrastructure and development are attached
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to dynamic networks of power that shape theistence l(awhon et al. 2018).
Silvertown is a place that is influx. It is always constructed and reconstructed. The
CWsdexistence constantly embroiled the dynamism of unpredictable everyday life
in Silvertown. Compared to before, when the people of Silvertown came, the
availability pattern was based on less movement about the available services. The
pattern of availabilityof the infrastructure and services is based on residency
embroiled with heterogeneityf people making the infrastructure work for them.

An interesting heterogeneity is that people make connections on the formal taps.
Before, as it was said, there were few taps in Silvertown, but now people have
created a couple of connections to ensure tieepot have to travel far to access
water from one tap. This research found that each time there was a connection to a
tap, a spot would be where a potential greywater was being generated and where it
needed to be disposed of. As a result of the conmelsdtween accessed water and
greywater disposal, the heterogeneity grows as people connect to water to have
dignified access where they do not have to get out of their dwellings and walk to
collect water. The heterogeneity is dynamic; what is constructedlso
reconstructed as the society within is directed by informality and, to an extent,
lawlessness. The practices observed in Silvertown reflect S @@04) concept

of fpeople as infrastructubewhen the reference is to the uncertain and often
unstalte process of revitalising the inner city. This is particularly relevant as the
policies and economic ties previously anchored the inner city to the surrounding
areas have largely eroded. The HIC grows based on having, as other parts of the
HIC change. Anther good example is also the mobile toilets. As the residents
realised that the hired company would not clean the toilets properly, they
implemented a roster among themselves to clean the toilets. There is a
disconnection because staying in Silvertowralggfeels that those who are illegal
occupants would use the toilets without takiegponsibility. The configurations
heterogeneousrtefacts normative ideal did not work where people shared the
toilets as groups, not everyone having access to all the provided mobile toilets. The
Silvertown case study adds to the work on HIC that shows how infrastructures have
become layered by multpl and partial infrastructures, including different

197



coverage, technologies, operations, logic, and ownerships (Lawhon et al. 2018).
The same can be said about locks put around the taps to make sure that there is

controlled use of the taps to ensure sustainability.

The CWs in phasel were implemented but because of the nature of dynamic
changes that is embroiled by social organising, ownership, and power relation
within the community. CWs were forced to be involved in the iterative process fulfil
the disconnection wbh meant to connect people to meet their greywater disposal
needs. It is said ihawhon et al. (2018kinds being mixed are not clear from the
outset. The key here was to understand the presence of multiple technological
artefacts, uses and usddcFarlane et al. 2014)The CWs in phase 1 were
infrastructural, but because of the nature of dynamic changes embroiled by social
organising, ownership, and power relations within the community. CWs were
forced to be involved in the iterative process to fulfil the disconnectidrich

meant connecting people to meet their greywater disposal needs. Lawhon et al.
(2018) say that mixed kinds must be clarified from the outset. The key here was
understanding the presence of multiple technological artefacts, uses and users
(McFarlaneet al. 2014). The HIC of the CWs in Silvertown is different from the
application solution such as water (Ernstson et al. 2&2@stson et al. 2022;
Karpouzoglou et al. 2023)waste management (Sseviiri et al. 2020), toilets
(Lawhon et al. 2018; Nakyagale al. 2023) and electricity (Smith 2023). The
application of CWs in this complex environment was not easily determined;
therefore, deciding what to do required the adjudication of values (Lawhon et al.,
2018). The documentation in understanding helpedtss# a naturbased solution

as a northerderived ideal needed consulting and tweaking in serving the
community. An example is used in (Lawhon et al. 2018) to show the versatility in
a northern context. Waste may pile up until state services returm Kampala,
despite spatiotemporal frictions, the variegated structure of solid waste services

allows a continuous flow of the waste material.
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What is essential here is upholding the idea that HIC can be continuously
constructed, and the CWs project realised the fluidity of patterns in Silvertown to
inspire the continuous design and built/ service rather than accepting the situation
as a single etwork system. The idea of CWs allows for interrelationships between
different artefacts and their associated social relations that enable and constrain
possibilities for use, intervention and broader progressive politics (Lawhon et al.,
2018). The resedncshowed the importance of recognising the dynamism; for
example, if there was no iterative process, then different parts of the connection,
such as the disposal streams, could have been ignored and given CWs the
connection. In recognising the significarafehis other part of networks, when the

CWs are not working, the improved stream can also transport the greywater.

5.3.Summary of main arguments and contribution to the literature

In the literature review, HIC was presented as the theoretical framework to help
explain how despite the inequalities of neoliberalism, infrastructural configurations
can still operate effectively in the Global South. According to Keil (2009),
neoliberalisn seeks to diminish the provision of governmental services and security
systems while emphasising the importance of personal responsibility acdreelf
Gatwiri et al. (2020) notes that those with higher socioeconomic status often possess
the financial neans to access government services and security systemgage

in equitable competition within an unrestricted market. Conversely, individuals
from lower socioeconomic backgrounds need help buying (or in many cases
developing for themselves) these services, resulting in marginalisation from the
wealthy. The iéology of neoliberalism, as observed in the late nineteenth century
and its subsequent manifestation in urban revanchism, is not a concept that can be
easily dismissed. However, if the problem ig addressed it can result in other

economic, political, and social problems in the Global South.
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Unlike your typical informal settlemerfistoryo of land grabbing which is told by
those who are wealthy and who have power, from the beginning, the people of
Silvertown were moved by the municipality from Wynberg to be placed in
Silvertown. Promises were made to these original settlers of Silvertoigh ware

later supported by legal injunctions, and yet the people of Silvertown have remained
neglected by the municipality. Instead, they have had to develop their own services
to augment the minimal service$fered by the municipality. This research has
shown that the people of Silvertown, still have many state dependencies with
regards to accessing services and infrastructure. Some of these services must meet
the appropriate standards to serve everyone.ekample, people wanted water
close to their houses instead of having few taps available. In Silvertown, the people
serve as infrastructure, representing the social infrastructure referenced by Simone
(2004). Social infrastructure represents the typestofiges that people engage in

to ensure that the physical infrastructure serves them accordingly.

The HIC work references several aspects of the diversity of infrastructure and is
intended to contrast explicitly with the uniformity of the modern infrastructure ideal
(Lawhon et al. 2018; Ernstson et al. 2022; Sseviiri et al. 2082his study a
different kind of infrastructure was introduced, and evaluation was performed to
determine its suitability. A&awhon et al. (2018jnentioned, there is a need for
empirical examination of HIC in context. This research explains what it means for
infrastructure to operate in Silvertown based on the expected uniformity (i.e., a full
range of services to be provided by the municipalitgrisure smooth community
functioning) but in context of infrastructural heterogeneity. It should be noted that
the CWs must not be seen as separate infrastructure from other methods of
(greywater) disposal in this context but formed part of the configurati options

available to residents.
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At the beginning of the URBWAT project, looking at the informality of Silvertown

as a settlement, the thinking was that HIC would be the perfect framework for
analysis- an analysis that would include the dynamics that might form when
introducing CWs as maovel manner of greywater dispodahwhon et al. (2018)s

the key literature used for framework analysis of HIC for this research. HIC is
particularly relevant téworldingo within Southern theory. This term suggests that
what emerges locally can have several origins and is not just a product of
colonisation, globalisation, or developmentalism but also of local invefRioy et

al. 2011) There are several examples from the results which have shown that the
heterogeneity relies on multiple technological artefacts, that have multiple uses and
multiple users as argued by McFarlane et(aD,14). This socitechnical variety

of artefacts plays a crucial role in the functionality of urban delivery channels, (as
highlighted by(Jaglin 2014)

The results have also shown that for some people, the infrastructure or service
incorporates HIC characteristics. In 2021 during the data collection there was a
participant from Silvertown who said that it would be better to have systems that
would serveltem without dependence on external parties. Again, during the phase
2 of data collection in 2021 there was a suggestion that in avoiding cleaning the

CWs, there should be a big pipe that will take all the greywater away.

There are several examples of these taps and connections, such as electricity
connections. This is why when the URBWAT project came to Silvertown,
configurations needed to be fulfilled to support the daily operations. This is not to
say that Silvertown hado systems to support the dmyday operations. Waste
removal systems, water access, chemical toilets, etc., are all part of the systems in
Silvertown that were in place. The problem was that people wanted these systems
to work optimally for them, so hetogeneous configurations were connected to

these existing systems. In this regard, this research has provided an example of what
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has been argued for in HIC: that systems are supposed to be perfect, but in some
respects, they are insufficient for the people. This research has demonstrated and
emphasised the significance of overcoming the artificial separation befitteen
sociab and fithe technical when assessing service delivery and infrastructure.
Instead of prioritising one over the other, it is crucial to recognise and emphasise
their interconnectedness and reciprocal influence (Rutherford et al. 2015).

The implementation of the CWs exposed the interconnectedness of the different
systems of services in Silvertown and the interconnectedness of the various
configuration with the CWs. The evaluation in Silvertown has added another
example to what has beerheed by(Lawhon et al. 2018; Sseviiri et al. 202B8at

while fisystemé are not explicitly present (the terfinonfigurationsis preferred),
diverse infrastructure components are nonetheless connected. The provision of
services from the municipality and related infrastructure that has been connected
made this happen. Water collected from the taps, used, and then disposed has
created various disposal greywater gullies. The appeal of the CWs made some
people value the CWs to the point where very dirty greywater was disposed of
outside of the CWs with the fethat the system might not handle it.

5.4.Comparisons between Phase 1 and Phase 2

5.4.1. The building processes.

The construction of the CWs in Phase 1 was built on the preparation from the design
workshops. It was difficult to gain peofetrust as th&JRBWAT projectteam
were viewed as outsiders. There was a lot of deliberation and planning that came
into play to ensure that the building processes were organised. The builder and his
workers were committed most of the time, which helped the progress. The fact that
some community members helped with identifying the builder awitere to
purchase building materiaiiom within the community contributed to the success.
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The fact that the residents understood that the project was based at a university (and
not from a commercial enterprise or a government entity) also provided the research
project with some level of trust. The only delays happened when the material had
run out and the supplier could only deliver the next day. The critical point that
worked in Phase 1 was that the builder did not have other jobs at the time, making
him more committed to this building project.

On the other hand, the construction of Phase 2ahtailv problems. At first, the
construction process proceeded much smoother than in Phase 1. The builder and
the construction workers were all from Silvertown and the construction was moving
along at a good pace. However, after a few days he would leave thricbos
workers to do the work while he was doing other jobs elsewhere. When he realised
that the project management was done by someone from Silvertown and not from
the URBWAT projectteam, it was @dent that he took advantage of this situation.
Nevertheless, the project managers showed good leadership in conjunction with the
construction workers to acknowledge that the builder was delaying the project and
therefore needed to be replaced. This vaasnost significant difference between

the URBWAT projectteam as project management (Phase 1) and members of the
community as the project management (Phase 2). Wh&rRBEVAT projectteam

was present, people wanted to demonstrate that they were daigg tairrectly.

This was also evident during the data collection (especially the formal observations,
but also possibly the interviews and ethnographic observations) where it is possible
that the residents tried to act more formally.

5.4.2. CWs and solid waste

In Phase 1, the fact that CW1 was damaged almost immediately after being installed
was an indication that greywater disposal (and the CWs) were a lower priority for
the residents than the other issues facing the community, such as finding jobs,

housing, ad equitable access to services like toilets, water, and electbeitwet
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Billings (2022)mentioned that in the case of South Africa, growing inequities cause
the government to be increasingly concerned with socioeconomic issues. Therefore,
environmental problems (such as whether the physical environment will be
damaged by greywater pollutioale low on the populati@s priority list. The other
aspect is that the original members of Silvertown showed that their power held
significant weight on whether specific issues would be addressed and they made
sure that the sabotage of the CWs stopped.

It was obvious though that there needed to be a stronger connection made between
the waste that is generated and the knowledge about its effects on the environment.
Phase 2 showed that the solid waste problem and taking full responsibility for the
infrastiucture was beyond the scope of only dealing with greywater disposal,
transport, and treatment. In Silvertown, there is a disconnection between generated
waste and awareness of its effects. This was evident in other studies. For example,
one of the particignts questioned b8chenck et al. (202Zaid thatfieven if the
municipality places bins all around, people will still littesindfipeople are too lazy

to carry the waste to the bin.

Also, throughout the time spent in Silvertown, it was clear that there were strong
hierarchical social systems, with people more than willing to listen to the leaders in
the community. However, even this was not sufficient to control all péople
behaviours. It was also too much to expect community residents to take extra
measures to keep the CWs clean of solid waste. While the littering problem was
obvious at the beginning of the project, it was hoped that this would not affect the
functioning d the CWs.In retrospect this was probably a naive expectation.
Littering is a significant issue in developing and underdeveloped countries
(Chaudhary et al. 2021For example, ten rivers, all in developing countries,
account for nearly 90% of all the plastic pollution in the warlseas (Schmidt et

al. 2017). Solid waste is a problem that extends well beyond the CWs, and some of
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the associated issues include obstacles like inadequate or restricted access to
facilities, mistrust of the government, the cost of waste diversion programmes, the

valueaction gap, and unpleasant emotional reactions to (@&onnell 2011)

5.5.Reflections on the design workshops

In Phase 1, the utilization, or lack thereof, of the GAs be attributed, in part, to

the low attendance at the design workshops. Several factors contributed to this,
including the plan to implement the CWs project in different sections of Setswetla,
not solely in Silvertown. It is possible that placing greatephasis on Silvertown
during the design workshops could have facilitated greater planning and design
solutions earlier in the process. This could have involved as many community
members as possible to provide input throughout the design, constructibn, a
utilisation phases. It could be argued that the limited workshop attendance had a
ripple effect on the building and use of the CWs.

During the construction process, community members began offering input to the
building team, sometimes resulting in wasted time. For instance, residents insisted
on using the tap near CW1 despite ongoing construction activities. This necessitated
a tempoary pause to the construction to allow people to use the tap. Eventually,
one of the community leaders in Silvertown resolved this issue by placing a padlock
around the tap to prevent its use during construction. It is worth noting that
alternative taps we available for community members to access water if they

understood the projdistimportance.

Furthermore, CW1 sustained damage shortly after Phase 1 of construction, which
may have been avoided if more people had attended the workshop since the
workshop aimed to provide practical, usentred solutions to challenging issues.

However, the workshapshould have addressed the possibility of sabotage because
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it was obvious (even early in the design process) that people wanted to utilize the
space for other purposes. This sabotage highlighted the contentious nature of
residential space in informal settlements due to urbanization. Another problem that
could havebeen avoided with better communication was the presence of
underground electricity cables near the site of CW2. This was only discovered
during the construction of CW2, and it posed a potential danger if not addressed
promptly. Rectifying this issue caus@ delay in construction for several hours.
Community members could have raised awareness of this hazard during the design
workshops. In addition, it was discovered that the pipe leading to CW2 was leaking,
which was unexpected given the lack of priorc#ieal malfunctions. The
utilization and maintenance of the CWs would have been more efficient if more
people had attended the workshops to gain a comprehensive understanding of the

project and to provide their inputs and concerns.

5.6.Iterative design process

Many of the actions undertaken in Silvertown underscore the importance of an
iterative process in the design and implementation of infrastructure. The initial
objective of the study was to install CWs in various parts of Setswetla, with
Silvertown servingas the pilot site. The projéstsuccess in Silvertown would
determine the subsequent development of CWs in other locations. Emphasizing
impactful development in Silvertown necessitated the evaluation of p®ject
success, for which the iterative desigd anplementation process proved essential.

The iterative process played a crucial role in facilitating the establishment of
additional infrastructure in Silvertown as was used to constantly refine the
effectiveness of the CWs as well as how CWs integrated with existing
infrastructure. An integralspect of this research was to document, evaluate, and
critique the various stages involved in the design, construction, and utilisation of

the CWs while considering the emerging dynamics. This approach also empowered
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as it fostered a community of practice, facilitating interactions andsdaang
between th&JRBWAT projectteam and the local community.

Evaluation through data collection was essential to comprehend outcomes and
identify areas for potential improvement. The iterative process successfully

evaluated the CWs, irrespective of whether their construction and implementation
were successful or not. The results of the CWs implementation in Phase 1

necessitated the development of additional infrastructures that effectively supported
the communitgs needs while also aligning with thlRBWAT projectteants goal

of establishing CWs as greywater disposal infrastructure. These additions were not
merely external but integral components, contributing positively to the6CWs

effectiveness.

The communitgs involvement in the design, construction, and utilisation phases
was crucial for the success of the process. The project ensured that community input
was considered by forming a multidisciplinary community of practice. Neglecting
community involvement wdd have resulted in community members demanding
the removal of the CWSs. The findings from the Phase 2 usage indicated that people
recognised the value of the CWs. This was evidenced by their positive response to
the addition of a washing pfatm, which enhanced water access and the washing

process, while also facilitating easy disposal.

The iterative process was shown to be a pivotal factor in successfully developing
infrastructure within informal settlements. Had the research team proceeded
without continuous assessment and adaptation, as demonstrated during the
vandalism of CW1 in Phasé and other problematic encounters, the research

projects investment would have been wasted. The active consultation and design
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process aimed at improving the CWs was crucial in mitigating potential issues and
to find ways past obstaclésensure project success.

5.7 The extent of wastewater disposal in Silvertown

Before the implementation of CWSs, people in Silvertown disposed of their
greywater wherever they deemed suitable. Those living near the river would
dispose of their water directly into the river, while others in the heart of Silvertown
would dispose of thewater near the taps, or either inside their homes (for those
few households who had installed their own pipes), or directly outside their homes.
Currently, those living near the river continue to dispose of their greywater into the
river. This indicatethat the issue of greywater disposal raises more profound moral
guestions than initially anticipated. The CWs covered only some of the Silvertown
area, and those near the river needed other essential sékecascesgo water

and toilets, so greywater disposal for them is a secondary concern. Assessing the
moral implications of greywater disposal for individuals not directly served by the

CWs becomes challenging.

The research team strategically determined the placement of the CWs in Silvertown
based on factors such as available space and the presence of taps. The areas where
the CWs were installed were generally busier than other parts of Silvertown.
Consequentlypeople in different regions of Silvertown still need designated spots

to dispose of their greywater properly, and still often resort to disposing of
greywater near taps. The scale of CWs implementation needed to be more than two
CWs in order to accommoda¢eeryone and to make a substantial impact on the
environment. Instead, at this stage the CWs have raised awareness among
Silvertowrts residents about the need to dispose of greywater to reduce associated
risks. However, longerm environmental management, particularly concerning the
destination of the wastewater, was not the primary concern for residents. In other

words, although peoplknew the importance of proper wastewater disposal, it was
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not consistently practised. This is unsurprising, considering that some individuals
still prefer a piped system to transport their wastewater. There may still have been
a disconnect between thERBWAT projectteants project goals and the residénts

idealized perception of the CWs.

However, expanding the scale of the CWs to encompass the entire Silvertown was
not feasible due to space limitations in many sections of the settlement (and the
research budget) and the reliance of the CWs on centralised disposal points.
Additionally, theproximity of taps to the CWs was a crucial aspect of their design,
and this infrastructure was predominantly present in Silvertown where the CWs
were implemented. The need for more available space and taps in other areas poses

significant challenges for ating up the CWSs.

Moreover, financial constraints and tirimitations were significant factors that
hindered the scalep of the CWs across Silvertown. The project had a designated
budget for a thregear duration, with a significant portion of the budget specifically
allocated for the construction and monitorofghe effectiveness of the CWs. The
budget was not specifically aimed at large scale infrastructure implementation.
Additionally, the iterative process, which proved essential, necessitated careful
evaluation to ensure the CWs met the commamitgedsAchieving the objectives

of the iterative approach, which involved evaluating the design, construction, and
utilization of the CWs, required a substantial amount of time between Phase 1 and
Phase 2 within the thregear timeframe. Consequently, scaling thp CWs to
cover the entirety of Silvertown within three years would have been challenging to

accomplish.
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5.8.0bstacles that impede the CW&ability to function well

5.8.1. External challenges to the CWs

The unforeseen external circumstances also contributed to the design of the CWs.
Functioning taps and water pressure to continue to prove challenging. As much as
the CWs are primarily disposal structures, they need a water tap nearby because
most disposalkappen when people use the tap. The CW plants need some water to
survive (for example, in Phase 1, some of the plants in the CWs struggled to survive
due to insufficient water in the CWs). Also, if there is no working tap and the only
liquid that is dispeed is urine then it is highly likely that residents would not
dispose of this in the CWSs. The results have shown that residents tend to use the
CWs for disposing primarily greywater from washing activities and the greywater
from other activities in the husehold tends to go into the gully. Based on this
pattern of behaviour, if the water pressure becomes low, the future functionality of

the CWs could also be in danger.

It must be remembered that residents wanted services that improved their lives.
Therefore, there was a trend for residents to install connections from the main taps
into their homes. This will not only reduce the water pressure but will also alter the
disposal activities as it may shift the washing activities from the taps into
households. The proliferation of piped connections into resilemelling is not

the only issue causing low pressure problems. Other factors such as pipe and tap
leakages and peaplleaving the taps open also cause pressure problems. The
primary problem, of course, is that the area is too densely populated for the number
of available taps. Some of the taps, like the one at CW2, do not have pipes that are
dug deep, which makes themlnerable to leakages from construction activities.
The is a significant external challenge that is difficult to solve. One of the
community leaders said they have no control over many things in the area. He

mentioned people occupying the space illegallg eausing some of the knaok
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problems happening. Importantly, he noted that these kinds of problems fall on deaf

ears when they are reported to the municipality.

CW2 was seriously affected by a combination of stormwater and burst sewage
pipes. One of the burst sewers was not dirdmtigause oactivities in Silvertown

(or even Setswetla) as that sewer comes from a more affluent community (Marlboro
Gardens) further uphill. Howevedensificationand insufficient maintenance in
other areas has a kneok effect for the people of Silvertown. The problem was
probably not helped though by people building close to the gully and giving
stormwater and blackwater few oppaorities to disperse, thus creating greater
concentrations in smaller areas. Another sewer adjacent to Silvertown also burst.
These burst sewerseated a continuous flow of water from Gousblom Crescent
Road, near the toilets, and resulted from someone constructing a house on top of a

sewerage pipe.

Stormwater on its own is possibly a type of water that the gullies (and the CWs)
could have handled. The CWs could have handled occasional flooding with
stormwater given the relatively low concentration of pathogens (compared to
blackwater). The problem that the blackwater has significant quantities of solids
which settle in the gullycausinghe level of the gully to rise. When combined with
stormwater this caused the gully to overflow into CW2, resulting in an influx of

stormwater and sewage, contaating the CW.

5.8.2. Challenges affecting the CWs from behavioural interactions.

Unfortunately, the CWs are not only affected by the external factors, but there are
also aspects that arise as direct result of the behaviour of people. There is lack of
accountability from the community regarding responsibility for taking care and

maintaning the CWs. The CW is a system that deals wahkte and it was evident
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that they would become clogged over time. A system for monitoring the CWs to
make sure that they get regularly cleaned néztieimplemented. In Phase 2 the
gravel in the CWs was removed, washed, and replaced to make sure that the CWs
function successfully. However, residents were very reluctant to be involved with
the maintenance of the CWs. There appeared to be an expectatel fRBWAT

project team to handle the maintenance an#tagp of the CWs since it was the
URBWAT project team that had instadl them in the first place. The CLF members
noted that they cannot control everything that is going on in the community. The
CWs were seen as a public infrastructure which can also be expensive, especially
if the gravel might need to be removed and cleaifetie community was to be
responsible for thenaintenancethen they also disghot want people from other
sections be allowed to use the taps. They felt that they were responsible for fixing
broken taps and leaks and people from other sections did matibcte
significantly and therefore should not be allowed to use their infrastructure. So, in
a similar manner they felt that people from other sections waatlknow how to
properly interact with the CWs (they might throw the wrong things int@Cifves,

and they would not be responsible for fixing these problems or for cleaning the
CWs). However, it will be difficult to expect a community that is having significant
social issues like poverty to be able to maintain the CWs especially as there may be
financial implications (for example, who will pay for people to remove, clean, and

replace the gravel).

Another problem that occurred was the health (and in some cases the death) of
plants. Peopl&s actions towards the CWs contributed to this problem as some
people were pouring hot water into the CWs, sometimes directly onto the plants. In
encouraging people to use the CWs, they were invited by RBWAT project

team to dispose of their greywater onto the gravel area which included the plants.
However, the URBWAT project team had expected the greywater to be cold.

Cooking water could bdisposed buis was expected that residents would wait for
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the water to cool before transporting it. This was clearly a misconception and further
design work would need to be done to resolve this issue.

In other HIC studies the solutions that have been provided, like water access in
Rutkowski et al. (2017Qr waste recycling i®chindler et al. (2019have generated
income. In thoseasesjt was easier for people to see the value in the solution
because it directly impacted on their economic livelihoods. In Silvertown, however,
the direct benefit for residents is not so obvious as for many people greywater
disposal was not a problem thateded immediate solution. There were other
problems such as job creation, adequate toilet facilities, electricity provision,
adequate housing, and a reliable water supply that were viewed as far more pressing

issues.

Also, the residents had already developed methods for disposing greywater which
they felt were appropriate for their needs. When small amounts of greywater were
producedresidents were inclined to dispose this greywater at the closest convenient
spot, even directly outside their dwellings. The larger the amount of greywater
being generated, from the washing for example, the more likely that a suitable
communal spot neede be identified. In theseases,greywater was usually
disposed close to where it @ollected and makeshift gullies had been constructed

to transport this greywater away. The environment creates common cultural
knowledge, which affects an individdal morality in affective, cognitive, and
behavioural pattern@entahila et al. 2021 Morality is crucial to the operation of
every human group because it regulates social interactions and behaviours
(Bentahila et al. 2021)n Silvertown there was not culture thedchgreywater
production needed to be disposed of in the gully. The CWs created a different
environment and a culture for of disposing greywater to try and change how
Silvertown residents disposed of their greywater. It is questionable though whether

this newway of disposal created by the CWs will be sustained.
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5.9.The contestation of space

The issue of space contestation emerged as a significant challenge both before and
after the construction of the CWs. Before the project initiation, it became apparent
that the individuals residing along the Jukskei River were relatively new occupants.
Some of these people had been relocated to the Greenhouse in 2016 following the
devasating floods that affected Setswetla. However, the land along the banks of the
Jukskei River was quickly reccupied by new occupants. Furthermore, shortly
after completing Phase 1, a resident built his shack right next to CW1. These
instances highlight véous gaps and challenges, including the lack of regulations
and policies to control rapid urbanization and prevent land grabbing in informal
settlements. This highlighted the pressing need for affordable housing despite the
awareness of the associateksisSuch complexities and underlying factors are
only readily apparent when studying the site. Addressing these complex issues
requires a multifaceted approach that involves effective policy implementation and

regulation to curb unauthorized constructiowl &and encroachment.

Huchzermeyer (2003yeported that the extension in policy (known as the
AiGrootboom case rulir)y had yet to provide provincial and logglvernments with

clear guidance on addressing the significant number of households living in
informal settlements. This remains the case in Silvertown concerning land
occupation. The municipality needs to demonstrate more involvement in regulating
such isses. Instead, residents have tried to assume control over activities in and
around informal settlements. This has resulted in ineffectivegegkirnance of the
number of dwellings within informal settlements because there are no enforcement
measures. Thhistorical development of Silvertown was initially concentrated in
the central section and gradually expanded, further exemplifying the munidgpality

reduced control and direction over the governance of informal settlements.
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Over time, residents seek to modernize their living conditions to meet their needs
better. In Setswetla, like many other informal settlements, there is a prevalent
practice of unauthorized water connections from the main taps to individual homes.
However,these illegal connections negatively impact the water pressure in the
pipelines(Mothetha et al. 2013When the project commenced in 2020, the water
pressure from the main tap (CW1) was satisfactory, with only minor issues near
CW2. However, over three years in Silvertown, it became apparent that the water
pressure was gradually decreasing. The CWs wergraekin a way that the plants

rely on the presence of water. Fortunately, the water pressure did not drop to the
point of no water flowing into the CWs throughout the day. The only significant
problem occurred during Phase 1 when CW2 was less frequesdly due to
intermittent tap closures and low pressure caused by the tap near CW1 being used
instead. These observations demonstrate that external factors, such as water
connections and pressure fluctuations, can impact initiatives such as the CWs.
Silvertown has been relatively fortunate compared to other parts of Setswetla, as
fewer people have connected water to their homes. However, reports indicate that
such connections occur in neighbouring sections, raising concerns about their

potential impact inte future.

5.10. The complex dynamics of shared space

Silvertown, a small area with limited resources, fosters a sense of communal space
and interactive activities. The residents are compelled to interact with one another
due to these constraints. Within this shared space, individuals attribute varying
meanimgs to services and infrastructure, even though they are communal. Certain
services and infrastructure, such as water, electricity, and toilets, capture the
resident® attention and prompt them to act. However, the issue of greywater
disposal and solid wasgarnered a far lower level of urgency for action. Silvertown
exemplifies the concept of people as infrastructure as discussed by Simone (2004),
as people go beyond the provided services and infrastructure to adapt their lives and
to adapt the infrastruate to support their livelihoods. Infrastructure plays a critical
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role in making Silvertown function, and individuals personalize the importance of

services based on their specific needs and circumstances.

Regarding responsibility, once people have acquired housing and access to water
and sanitation facilities (especially toilets), they generally feel content. Other
activities are considered additional. Some individuals do not even come to the taps
to do thér washing. They collect water at the taps and take this water to wash at
home, only coming to dispose of the greywater at the designated points.
Nevertheless, the spaces for water collection and disposal are highly interactive.
Water collection fosters comunity collaboration, where people come together to
discuss how to restore services when these services are not functioning correctly.
Due to its shared function and immediate necessity, water compels residents to find
solutions promptly. Electricity is rmther service that brings people together.
Residents collectively address the issue during power outages caused by load
shedding or unauthorized connections. Instead of each community member
individually contacting the power utility (Eskom), one electegresentative
communicates the problem. However, before reporting the issue, residents attempt
to identify and resolve the situation themselves.

The lack of shared access to greywater solutions and the impact that the lack of
these solutions has on individuals has contributed to the limited sense of
responsibility towards greywater in Silvertown. Similarly, how blackwater
sanitation has been handlempacts on how new solutions for greywater
management will be seen. It is unrealistic to expect people to take responsibility for
greywater disposal when there are already challenges regarding blackwater
sanitation management. Residents have expressedros about the public nature

of shared toilets, fearing that if they are publicly available, people will not take

responsibility for their upkeep. As a result, residents have taken it upon themselves
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to organize how the sharing of toilets taldsce,and they enforce locking after
use for security and hygiene reasons.

The CWs, since they are infrastructure for water disposal, fall into the services
category, requiring more work to organise sharing and responsibility. Despite being
close to the water taps, the CWs have received less appreciation from residents than
otherservices like water. The reason is likely due to the perception that the CWs
deal with waste removed from peof@enomes. During data collection, some
residents expressed that the CWs were suitabfhey were far from their homes.
These sentiments re¢ato concerns about disposal of potential harmful water near
their homes and potential leaks which might flood into their homes, which could
indicate a lack of responsibility towards public infrastructure and a disregard for
waste. However, this perspeaiwcontradicts with the idea that most residents
wanted services like water to be close to their houses. A question arises as to
whether infrastructure would be respected if there was a shift in moral values and a
greater sense of responsibility. The idédias long as it is away from me, | do not
careregarding waste raises the importance of addressing the underlying moral and
responsibility perspectives to foster respect for public infrastructure.

In Silvertown, various services and infrastructure, including houses built by the
residents, have fostered a sense of pride within the community. Following the
vandalism of CW1 in Phase 1 and its subsequent revamping in Phase 2, it was
deemed beneficial tmvolve the residents more actively in project management.
The notion of residents taking pride in their own houses, coupled with the alignment
of community works with higlincome countries in terms of development, led to
the expectation that individualould demonstrate responsibility towards the CWs,
like their approach with their homes and the services they attach to their homes.
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The current state of the CWs in Silvertown is significantly impacted by human
activities, including littering and the improper disposal of greywater which contains
solid waste. This unfortunate reality indicates that the CWs and other infrastructure
in Silvertown are integral components of a communal space characterized by
extensive interaction and various activities. It is crucial to recognize that in a
community like Silvertown, not all initiatives are approached collaboratively,

underscoring the intricatand multifaceted dynamics within the community.

5.11. Municipality responsibilities

The responsibility for the lacklustre practical implementation of services and
infrastructure in Silvertown lies heavily on the CoJ. The resi@eotsfidence in

the CoJ has diminished due to perceived inefficiencies and lack of commitment to
the needs of the community, leading them to rely on their own initiatives or external
sources to fulfil their needs. The construction of the CWs was initiataddress

the requirement for a greywater solution. However, it is worth noting that the
residents felt that was a government responsibility to provide such solutions and
there needed to be more supportive policies in this regard. The backlog of essential
services and infrastructure provision exacerbates the situation, resulting in
heightened anticipation andriticism whenever development projects are
introduced in the area. This dynamic creates an ebb and flow in the progression of
the projects, as expectations, including job opportunities and additional
construction of infrastructure, exert pressure on tin@lémentation process.
Criticisms, particularly from individuals who may have yet to participate in
workshops or other meetings where suggestions were welcomed to improve the
research project, further complicate matters. In the case of the CWs, thesariti

often arose towards the end of the iterative process when it was obvious that the

research project was coming towards an end.
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On a positive note, the CWs have offered temporary job opportunities, allowing
community members to be involved in the development process. Once the
construction phase was completed, individuals in Silvertown would approach the
researcher to inquire abodwiture construction projects because they needed
employment. The challenges caused by backlogs in housing, water, and sanitation;
breakdowns in communication and accountability; and issues related to the
political-administrative interface and intraand irter-political party dynamics
Masuku et al. (2019ave negatively impacted governance and the provision of

essential services in Silvertown.

5.12. System interactions

5.12.1. Multiple interacting service systems at play

This section explores the interactions taking place in Silvertown regarding services
and infrastructure, revealing two distimeterconnections. Firstly, we examine the

broader interconnection between services and infrastructure, as depicted in Figure
42 below. All the services and infrastructures form interconnected systems arranged
based on design, usage, or production. Upon closer examination of the various

networks, we observe the extent of interconnection.

In the second part, a specific analysis is conducted to determine which systems are
interconnected with the CWSs. These interconnections between different systems
demonstrate the importance of considering infrastructure configuration in informal

settlementsrecognising that overlapping elements will influence their operation.
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Electricity
does not really
overlap  with
the CWs
directly

Figure 42 lllustration of related service and infrastructure systems in

Silvertown.
Sketch: Motshwaedi Sepeng (researcher)
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Silvertown is a system made of tlispread of networked infrastructoreas
mentioned inlLawhon et al. 2018Figure £ was developed to echo what HIC has
pointed out about thigsspread of networked infrastructof®und in Silvertown and

how people connected them to make services and infrastructure systems work for
them. In this systemillustrated inFigure 4, the circles represent the different
systems of services and infrastructures. The CWs as a system or a configuration
(grey circle) are directly influenced by the systems (green circles) with arrows
pointing to them, like black water, soldaste, stormwater, sewage water, portable
water, and the house around it. Electricity is likely to interact with the CWs if the
cables fall in the CWs, but that has not happened yet. The red circles highlight the
connection of the systems or the linkagéthose systems that move through the
trenches and gullies (stream) and end up being deposited into the Jukskei River
(dark orange circle). Unlike the red circle system, the system of (green circles) goes
through the CWs before it is channelled into tmeash system and eventually into

the Jukskei River. This diagram also has arrows illustrating the immediate
interconnections between the system services and infrastructures. A good example
illustrated in the diagram is that the solid waste system directipects to the
wastewater system, not the stormwater system. The system of yellow circles
highlights the connection of disposal coming from the taps and households that end
up in the black water system in the form of toilets. The figi#dlustrates that
Silvertown is strategically positioned within a network of links that benefit the
community. Therefore, it does emphasise the complement of the interactive process
that embraced these interconnections in Silvertown when altering in phase 2 to

make the beer version of the CWs in Silvertown.

5.12.2. Interconnections outside of the constructed wetland system

In Silvertown, multiple service and infrastructure systems are interconnected, even
if they are not physically linked. The human element often plays a crucial role in
these interconnections. Before the introduction of CWs, Silvertown had existing
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services and infrastructure with their own interdependencies. This study
specifically focused on the water and sanitation systems.

Residents access fresh and potable water through communal taps. This water is
connected to various other systems. Firstly, the potable water system provides water
to individuals, and the resulting wastewater eventually moves into gullies and other
constructed treres. It is important to note that this water is collected and taken to
homes for household use, including drinking, cleaning, and cooking. Subsequently,

the generated wastewater is disposed of into the gully.

Another scenario involves people using water directly at communal taps to wash
hands, clothes, shoes, carpets, linen, containers, and utensils. If the water is used
within the immediate vicinity of the tap, such as for hand rinsing, the resulting
wastewatemay enter the CWs. However, activities like washing clothes also occur
outside the tap area. In those cases, the wastewater typically flows into the gullies
or trenches, eventually leading to the river. These various sources of wastewater
collectively canstitute what is commonly referred to as greywater, which does not
always enter the CWs.

The interconnections among the different service and infrastructure systems in
Silvertown illustrate the intricate pathways and destinations of greywater within the

community.

Stormwater and sewage (blackwater)

In Silvertown, the greywater wastewater system outside the CWs can also be
influenced by stormwater and sewage, including blackwater from overflowing

sewers. In this context, sewage from a broken maintenance hole on the road and a
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broken sewer adjacent to Silvertown is directed through the gully near CW1 and
eventually into the same gully near CW2. This diversion aims to prevent the
uncontrolled flow of wastewater through the community. During rainfall,
stormwater combines with segawater, and the resulting mixture becomes part of
the outflow into the Jukskei River. Without sufficient protection though, this
combination of blackwater and stormwater has the potential to flood theaGdlVs

the community.

Solid waste, including debris and litter, also finds its way into the gully, where it
can either be washed away or cause frequent blockages. The simultaneous flow of
stormwater and sewage can burden other systems. For instance, between August
and Decembe2021, an unattended sewer spillage was combined with stormwater
from summer rains. As the stormwater and sewage entered the gully near CW1, the
water volume became excessive, leading to flooding in CW2 and even inside
peoplés homes. The presence of storat@ér and sewage in the greywater system
and the associated challenges and flooding events highlight the complex dynamics
and potential risks the CWs and the wider community face in managing wastewater

in Silvertown.

Greywater

Greywater in Silvertown primarily originates from residéntsomes. This
greywater generally ends up in three locations: on the road or pathways, into the
drains of the CWs, or in the gully. Based on the formal observations, the last two
destinations are the most common for greywater disposal. Greywater resolting f
clothes washing, handwashing, and kitchen cleaning typically finds its way into the
drains of the CWs. On the other hand, greywater from households tends to flow into
the gully adjacent to théWs. The interviews shed light on the disposal patterns of
greywater, revealing factors such as distance from the CWs, personal habits, and
individual preferences. After disposing of the greywater, individuals often rinse
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their buckets near the taps where the CWs are situated. The subsequent rinsed water
is then typically added to the water tlestersthe CWs. These disposal practices

and rinsing habits demonstrate the various pathways and locations where greywater
is directed within the community of Silvertown. Understanding these patterns is
essential for assessing the impact on the CWs and eflgatnamaging the overall

wastewater system.

The blackwater system

In Silvertown, the blackwater system, which primarily consists of portable chemical
toilets, operates as a closed system with limited interconnections to the greywater
system. However, multiple blackwater systems exist within the community, each
with its characteristics and interconnections. In the first system, many houses in
Silvertown lack indoor toilets, leading residents to rely on portable chemical toilets
or resort to open defecation if they ot have access to portable chemical toilets.
After usirg the portable chemical toilets, individuals typically use communal taps
to wash their hands. They may also rinse their chimbas, which are essentially
chamber pots used to colleéhight soib or waste. These activities create

interconnections between the blackwater water and greywater systems.

The second system involves formal sewer systems that intersect with Silvertown.
Ideally, if the traditional sewer system functions properly, it would be separate from
the greywater system. However, due to frequent malfunctions, sewage from burst
sewer pipse in Marlboro Gardens often flows along the road and eventually enters
Silvertown, leading to the intermingling of greywater and blackwater. Third, some
community members have constructed toilets within their homes. However, only a
few individuals have a@&ss to these toilets. Those with toilets in their yards have
connected their household reticulation to artificial underground pipes developed by
community members. The wastewater from these households is ultimately

discharged into the Jukskei River. A dist pipeline, located on the south of
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Silvertown, plays a role in this blackwater system. These blackwater systems
intersect with the housing, potable water, and greywater systems in Silvertown.
This interconnection becomes particularly evident when the blackwater system
overflows, spilling rav sewage through the community. These dynamics emphasize
the challenges and potential risks associated with the management and interplay of

blackwater and other systems in Silvertown.

The gully system is another system with many interconnections and multiple
methods of interaction. This is where wastewater collects and is eventually
transported to the Jukskei River. This is the primary means of greywater disposal.

All these wastewatemsxited into the Jukskei River through the gully.

5.12.3.Interconnections with the constructed wetland system

Household water interaction with CWs

Greywater is disposed of at different spots depending on the water produced. As
mentioned, wastewater from the house usually goes directly into the gully and water
used for cleaning at the tap usually goes into the CWs (before also entering the
gully). Pe@le often want to avoid putting greywater from the household into the
CWs. The thinking here is that if they put dirty household greywater in the CWs,
then the CWs would smell. People believed that the CWs improved the quality of
the greywater in the systes. The greywater that goes into the CWs is mostly from
clothes washing and handwashing water. One person also generates greywater from

a washing machine in their home and has a pipe that feeds directly into CW1.

Solid waste (skip bins) interaction with CWs

Some solid waste litter gets disposed directly into the CWs, although this is usually

on limited occasions when solid household waste is in greywater that is disposed
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directly onto the CWs. Bits of plastic, paper, rice, spinach, and meat bones mixed
in with greywater from the household have been observed. This sometimes gets
disposed into the CWs, although, more often, it is disposed into the gully. More
often, thoughwhen the skip bin is full, litter would get blown into CW1 by the
wind. In addition, if the skip bin is full, the litter on the ground can get mixed up
with the wastewater from the gully. This is also likely to happen when the skip bin
is taken away to bemptied, and the community is left with no means of disposal
of their solid waste. There is also solid waste that is thrown away with household

wastewater.

Sewage waste (broken sewer) interaction with CWs

During the study, the sewage mainly got into CW2 when the water from the gully
overflowed, flooding the CW. The gully parallel to CW1 carries the sewage from
Gousblom Crescent Road (through the stormwaitain) thatentersSilvertown.

The gully takes this sewage water past CW1 until it gets into the gully next to CW?2.
As the sewage passes along, solid materials in the water (e.g., silt, toilet paper, and
faeces) get deposited into the gully, effectively lowering the ddptreqyully and
eventually leadig to flooding in CW2. This also happens when the sewage

combines with stormwater.

Stormwater waste interaction with CWs

Like the sewage water, stormwater from the Goushlyescent Road enters the
entrance of Silvertown through the stormwater drain, which is channelled into the
gully next to CWL1. This gully eventually transports the stormwater along the gully
next to CW2. If the amount of stormwater is excessive, somesofveiter can get
into CW2. In 2020, the rain was so severe that stormwater flooded into the CWs.
The walls to the CWs were much lower in Phase 1, which was one of the reasons
why alterations were to increase the height of the CWs in Phase 2. In Phase 2, th
flooding only happened at CW2 when the gully level had risen due to deposits from
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the sewage water. There is also stormwater that flows directly into Silvertown down
the road. In this instance, the wall that was constructed usually diverts the water in

the direction away from the gully but also away from houses.

Blackwater waste from portable chemical toiletinteraction with CWs

Blackwater waste usually gets disposed into portable chemical toilets. The
blackwater containers (i.e., chimbas, or potty loos) are rinsed at the taps connected
to the CWs. Based on the observations, the rinsing water does not usually go into
the CWs. Ingtad, after rinsing, the water gets discarded and emptied into the gully.
Some people in the community realise that the water from rinsing the chimbas is
dirty and cannot end up in the CWSs. There have been cases where people have
returned to the toilets &t collecting water in these containers to dispose of what
they are rinsing. In addition, when people come from the toilets, they wash their
hands at the tap at CW1, which ends up in the inlet of CW1.

Housing interaction with CWs

Space for housing is vital. Therefore, the introduction of CWs can pose a threat to
space availability. If a CW is built next to deéhouse and they are not happy with
that situation, then there are limited options. One option could be to mo@e one
home to a different spot, which is not always feasible because of a lack of space
and may be expensive. The CWs were initially built at a distance from the houses
to ensure there was no direct impact on the housing infrastructure. However, by the
end ofthe prgect, there were multiple instances of the housing infrastructure
encroaching on the CWs. The CWs were subject to sabotage as part of this
encroachment to try and get the CWs to be-fomctional. There were also
instances where people openly asked theares) team to shift (or shorten) the size
of CWs so that they did not encroach on space allocated for their housing projects.
Other options could be people building on top of the CWs or advocating for the
removal of the CWs. This was one of the optionssmered by the research team
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should people be unhappy with the CWs at the end of Phase 2. However, there is
also the likelihood that if some people want to remove the CWs to build a house,
they may find resistance from the users of the CWs. This was the case as people
were asked if ty wanted the CWs to be removed. The residents were happy with

the CWs, although they wanted alterations.

5.13. People made the infrastructure work.

The systems are interconnected in different ways, some functioning due to the
municipalityds duty to provide services to the residents. People have usually been
the ones to make the infrastructure work to suit their needs. The services and
infrastructure come with many obstacles, but the people always seemed to find
ways to overcome the obstagleThe fact that the community has their local
leadership forums to provide systems of power to deal with the different layers of
municipality bodies shows that tipeople always needed to directly make their
voices heard. It is courageous and commendable that the people of Silvertown try
to make the backlog of government responsibility work for them. The effective
system that allows the community members to commtsiaéth the electricity
supply when there are power cuts is testimony to the fact that people take it upon

themselves to make this lacklustre service delivery work for them.

Residents felt that they should take power into their own hands. After all, Setswetla
informal settlement is only a small part of Ward 109, meaning that their presence
in the ward was not always visible. This is not to say that tiseitee complete
gamut of services in Silvertown, but that where there are problems, the community
has developed power structures that work more effectively to suit the coméaunity
needs. The neglect of these communities within the city has forced the community
to develop indepalent power structures. Without government monitoring and

regulation, the community grew to its current size. In some cases, a hierarchical
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system of engagement with services arichstructurenas developed to guide how
people engage, although these guides refaiwrittero.

The power hierarchy of Silvertown is that the origifisgttler® are the ones with

the primarydecisioamakingpower when it comes to infrastructuparticularly in

the case of the CWsihich were implemented with the full cooperation and support

of the Silvertown CLF. The implementation and evaluation of the CWs went
through a number of challenges over three years, but they remained because they
were perceived to impact the communitynlide the other examples of HIC that

use services that people receiliee water, for survival, the CWs provide a service
which wasnot necessarily survivadependent buwvould add to the quality of life.
Across the research project, the residents coordinated alliances to make sure that
the CWs integrated into the hybrid system of existence. Still, the CW infrastructure
created some disconnections. In Phase 1, some popight the CWs were not

easy to use because the only form of use was disposal through a raised inlet.
Additionally, those living close to the CWs havergaained about problems such

as leaks and smells. In the same way that Simone (2004) felt that ignoring the
human element of cities was problematic, the residents of Silvertown, by voicing
out concerns to ensure that the CWs work for them, have bridges# tho

disconnections.

5.14. URBWAT project development going beyond the researagpriorities .

5.14.1. Additional infrastructure implementations in Phase 2

The URBWAT projectalso decided to build walls, gullies, a ramp and a staircase
as part of listening to what the community needed. These needs emerged from
listening to the community on an ongoing basis, rather than simply asking the
community to report and provide suggessian formal settings. The building of

walls, for example, played a significant role in deflecting stormwater. The efforts
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of the URBWAT projectwereresponsive and considerate to the issues that were
affecting residentavellbeing. Putting a wall around the points where the CWs were
built proved to be an effective way to transition into assisting community residents
with problems that extended beyond greywater. In fact, people in other parts of
Silvertown have begun to gpare walls that perform similar functions in their own
areas. They have seen what has worked for one part of Silvertown and are
incorporating this in the digg of their own part of Silvertown. Ideally, the roll out

of CWs to other parts of Silvertown (and other sections of Setswetla) should happen
organically and be driven by community involvement. However, there are other
constraints to consider, especiallysts and the threat of completely taking over the
municipalityts responsibility. Even with the wall being built in Silvertown, this still

did not mean that water was deflected entirely. The point here is that even though
there were additional solutionsatiwere introduced by the URBWAT project, those
developments still need to accommodate everyone.

The gully development, especially at CW1, responded to the recurring problems of
stormwater and sewage. In particular, the upgrading of the gully has helped
disposed water to flow more quickly away from the site of the disposal.
Unfortunately, this just nans that the wastewater gets to the river quicker, although

it does meet the requirement of moving the dirty away from people as quickly as
possible. The upgrading of the gully also sent the message that the CWs were
complementary to their habitual way dfisposing greywater rather than a
replacement. This also complimented the HIC framework regarding new
opportunities for social organisation, ownership, and power relations inside and
outside the State. This supports a framework through which tough, abfitic

charged decisions can be made more intelligently (Lawhon et al., 2018).

Even though cleanliness was a problem with how the CWs were maintained, CWs

had weltcoordinated systems as people tried to use them in distinct sequences. In
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discussing this sequence with residents, it made sense that people prioritised putting
cleaner greywater in the CWs and the more naturally dirty bath water and night
buckets into the gully. While the CWs were intended for all greywater intake, the
residens ultimately decided what was good and what was not. A strange paradox
emerged here as the residents knew that money had been invested in building the
CWs and they want to keep thdiglearo (i.e., to mimic their perception dfirst-
worldoinfrastructure)The other point to note is that at night, especially for women,

it was easier to dispose of wastewater where it was convenient (i.e., anywhere in
the CWs or in the gully depending on where they lived in relation to the CWSs)
because of safety issues.

5.15. Political ecologyof greywater management

Theinequality of greywater sanitation is a political ecology discourse. Greywater
in Silvertown is a problem that has both social and environmental implications.
Political ecology is a framework that enables the analysis and interrogation of
naturé society réations, particularly looking at the power relations that intersect
and affect access to natural resources (de Micheaux et al. 2021). In the case of
Silvertown, there is a lack of access and consideration of greywater disposal and
the relationships betweempolitical, economic, and social factors and the
environment. The paucity of greywater sanitation solutions in Silvertown is not by
chance but a reflection of the past and current inequalities in South Africa relating
to access. Rusca et al. (2017) pointed that the inequalities of sanitation are
embedded in the infrastructural configuration of the network. Silvertown
demonstrated this because greywater infrastructure was not considered. It was
hypothesized that some of the embedded inequalities resulit the power
dynamics. Inadequate access to water services, particularly in thedakiy
worldés megacities, is the prime cause of premature mortality. This human and
environmental cost dramatically outweighs global climate changeedicted

negative human consequen¢gsryngedouw 2009)
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Political ecology focuses on how power structures intersect and influence access to
natural resources (Benjaminsen et al. 20Rb)itical, economic, social, and
cultural forces influence and are influenced by ecological and environmental trends,
as demonstrated by the setting of Silvertown concerning the CWs (Minch 2011).
The nature of the politics involving the informal settlensdrds affected the access

to services in Silvertown. The political (municipality), economic (cost of living),
and broad socighousing, poverty) factors have shifted the focus from an emphasis
on the management of greywater. The management of greywater must be
incorporated into the governménfpriorities for the supply of sanitation services
that have been set per the strategic framework, particularly in vulnerable areas
where waterborne sanitation is not provided (Carden et al. 2007). Greywater
disposal issues lead to environmental and heatthlems, especially noticeable in
high-density informal settlements like Silvertown.oMng forward, a critical
consideration of incorporating greywater management in the policy and

implementation could be a step in the right direction.

Inequality of access to greywater sanitation could have dire ramifications for water
access in Silvertown. The result showed that the makeshift pipes that the people
have used to connect water are very shallow and pose other dangers as some of
them are sitated close to the illegally connected electricity cables. However, the
other risk is that the uncontrolled disposal of greywater near the water pipes can
also pose health implications. The CWs were built because of the danger that the
CWs pose for childme playing near the exposed disposed water. The other
implication that has been highlighted is the eventual exposure to the Jukskei River,
which gets multiple pollution inputs, including greywater pollution. Alemu et al.
(2017) talk about barriers to saniten because of the lack of access to facilities and
appropriate sanitation technology. In political ecology, the discourse on how access
in informal settlements is mandated has yet to progress to an extent where there is

equality and equity.
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One of the problems that places like Silvertown havthat past governments and

the current government have indirectly played a role in the contamination of the
environment. The fact that Alexandra was neglected by both the Apartheid
governments and the current government has led to consistent neglafence
neighbouring informal settlements like Setswedlad Silvertown. The lack of
developmental funding has led Silvertawrpeople to seek alternative means of
meeting their needs. The other argument fkiQ is that the plan for development

in the Global South has yet to live up to the standards of the Global North because
the occurrences in the Global South have different dynamics. Regarding the concept
of HICs, the CWs in Silvertown formed a criticalnesplementary infrastructure to

what the people were using. The CW concept has improved and given awareness

to how people think about greywater disposal.

5.16. Did the CWs make a difference in Silvertown?

The CWs made an impact beyond providing a greywater disposal solution, by
incorporating other infrastructure. The CWs provided the community with another
point of reference fogreywater disposal in addition to how they were used to
disposing of greywater. The CWs aimed to release cleaner water, but the
functionality of the CWs was also interrupted by personal obstacles like vandalism,
carelessness, and a highly dynamic envirantmé&hese issues also required
addressing throughout the URBWAT project. Although the greywater that was
released from the CWs was much improved, the same greywater from CWs was
released into the gully which was contaminated with other wastewaters coming
from the other disposal points as well as wastewaters coming from stormwater and
blackwater. The CWs were one of many disposal points in Silvertown. Since there
were no official rules on how greywater could be disposed, people continued

disposing of greywat in whatever way they saw fit and were able.
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Besides their functionality, the CWs provided an arguably more aesthetic
alternative. The design and the building process of the CWs also provided hope.
Once the CWs were completed, they looked beautiful and providetiestquality
solutionthat the previous infrastructure. After the CWs were built in Phase 1, a
grandmother said that the CWs had bought beauty into the area. In Phase 1, people
used the CWSs, buteveralpeople were not aware about how to use the CWs.
Another reason that they were rarelydige Phase 1 was that the tap at CW1 was
broken and the water pressure at the CW2 tap was low. In Phase 2, people were
more familiar with using the CWs, so there was greater interaction. Slowly but
surely, through the interactive process, the CWs becainastiructure that people
expected. The design improvements (especially the washing areas and the
connection of the washing areas to the CWs) made a difference in allowing people
to access and dispose of greywater properly without really having to chamge th
behaviour. This was achieved in terms of the easy use of the infrastructure because
the risen platform for water access and greywater disposal provided a simple but
effective innovation. However, the CWs were placed at only two tap points in
Silvertown which meant that other tap points in Silvertown needed this
infrastructure to get better coverage for a more complete solution. There were also
other points where there was direct greywater disposal, like trenches and gullies.

The CWs also taught the URBWAT project team that when such projects are
implemented, they do not just serve the primary purpose of a solution for greywater
disposal. It also provided improved everyday functions in life. Indirectly, both CWs
created pathway for people to walk on, especially when it rains. The most
important indirect function that resonated with the peBpleeds was that the CWs

also played a role as barriers for stormwater for the people staying close to the CWs.
On the other hand, theysa created problems, mainly when tap leakages occurred.
In Phase 1, a resident said he wished that CWs would be moved from where they

were because it needed to be more practical for him. The CWs were impractical
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when it suited them because they connected a pipe from their house to the CWs. In
this regard, the CWs helped dispose of greywater in a reticulated, piped system.

On the other hand, the CWs have yet to make that much of a difference for the
people staying far from them. Indeed, it only makes sense for someone to carry a
20-litre bucket to a CW that is metres away from them. It is also important to
consider that CW1s built is at the entrance, which is steep, but accessible. The
passages are narrow to get to CW2, which has been worsened by people building
houses on those pathways. Such external factors have also contributed to the
usability of the CWs. The fact th#te greywater in the gully is not concealed is
something that the people of Silvertown have tried to address with their limited
resources. At the site of CW1, there was a concrete pipe that was used to transport
the wastewater from the taf.couple of peopleven said it would be nice if the

CWs were designed so that there was a big pipe built that would also allow them to

throw away anything.

The problem is that the whole point of the CWs was to ensure that the greywater
was treated. Having a wider pipe might increase the number of items (and the
volume of items) that could be disposed, but the CW is only designed to treat
greywater andho other waste streams that enter the CWs. It was also not possible
to create an entirely concealed structure since this would make it impossible for the
CW plants to surviveith a concealed option, the function of the CWs will change
from a naturebased solutin to a gravel filter system. Given the high rates of
clogging found with the surface CWs, it is unlikely that a concealed filter system

would remain functional for long.

The lack of infrastructure in Silvertown and unemployment demonstrated that the
CWs were expensive to build, especially if the residents were expected to do this
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themselves. The results of both Phase 1 and Phase 2 have shown that it will also
take more work to expect the community to maintain the CWs moving forward.
The one positive aspect that both the CWs have brought to the community is the
elevated water acceand disposal points. This is also part of the design that could
help change how the community designs water and disposal points. Many taps, not
only in Silvertown but across Setswetla, have low access points. This contributed
to people choosing to use thaps where the CWs were because it was easier to

access and wash at the taps.

5.17. Limitations

The design of the study had elements #ffdcted or influenced how the results
were interpreted. The design and building of the CWs in the two designated areas
were appropriate due to the presence of vacant land, a feature lacking in the other
places within Setswetla. In addition, the projeadutcome could be different if
CWs were established in an informal settlement with more open space to build more
CWs. The CWs in Silvertown were constructed only on the outskirts Silvertown
because the interior of Silvertown was too tight to allow for bmjding. The
research project could have also had interesting and diverse results if it had been
based on an even bigger informal settlement. The data collection for this project
only looked at the upper slope of Silvertown rather than the lower sloper tbos

the Jukskei River. The gully passing by CW2 collects and eventually deposits the
waste into the more downward slope of Silvertown and eventually into the Jukskei
River. If the extension of the CWs went further in the direction towards the river,
thenit would be interesting to see if the flooding that affected the CW2 would have
affected another CW built closer to the river. The failure of CW2 due to flooding
needs to be reiterated. It is difficult to know what solutions to suggest that would
addresshe problem of flooding when a contributing factor was poor infrastructure
maintenance on the part of the municipabtg., taking months to fix a broken
sewer that was releasing sewage in large quantities into a major river. This resulted
in fewer activiies at CW2 and no direct treatment of greywater because the CW
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was completely inactive. Silvertown was also chosen because there was a relatively
shallow, but consistent, gradient from the entrance to the river. This enable the CWs
to operate using gravity. It is probably not possible to implement similar systems in

locations which do not have a gradient.

The social dynamics of Silvertown are such that there was a $etriattur® in

place where the original members of Silvertown who came in 2006 oversaw the
social functioning of the settlement. This also played a role in establishing the CWs
because most people having a leading role in the project were these original
members. In ther informal settlements where this community base is absent, the
social dynamics might produce different outcomes, especially in terms of getting
community buyin, for the degn, building, and use of interventions. On the other
hand, the dominance of these original members could have influenced how the
community expressed their needs during the priget#sign stage. The dominant
character8might has influenced how the infrastructure was developed and how it

was used.

The data collection plan was that evaluations would happen three months after
building the Phase 1 CWs. COWI® rendered this data collection plan impossible
because it prevented the researcher from going into the field to evaluate how people
used CWs. Feeto-face interviews wer@mpossible,and feedback was limited to
people who had mobile phones, data, and a willingness to provide information.
Unstructured interviewsvere not possible at all. Aside from the COVID
restrictions which prevented data lection, the researcher could rog¢ always
present in SilvertownDue to safety and security concerns, it was impossible for

the researcher to collect data in the evening and in the early mornings.
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5.18. Recommendationdor Further Research

Future studies could also evaluate CWs in an area with conditions that are better
than those found in Silvertown. There was a problem of stormwater and wastewater
impacting on the effectiveness of the CW2. Therefore, it was challenging to do a
proper compiative study of the two CWs built because CW2 was not functioning
towards the end of the project. The challenges faced by CW1were manageable. For
example, the leakage of the taps and the lack of water pressure were things which
were fixed during the projecAs a result, after a year or two of the existence of the
CWs, a study could be conducted to investigate the state of the CWs. One of the
biggest problems affecting CW1 was litter, and the presence of the skip bin close
to the CW1 did not help. The othgroblem was the clogging and blocking of the
CWs, especially if people were disposing of the wrong materials in the system. Such
a study could also look to see the best solution for revitalising the CWs when
blocking and clogging of the systems happense Golution would be to partner

with the local municipality to find options for cleaning the CWs. There is already a
service company that cleans the portable chemical toilets. The CWs will need to be
cleaned regularly to enable them to function. Therefarmther study on the
evaluation of the clogging could focus solely on the periods that the CWs need to
be revitalised and those factors affecting the clogging process to see how regularly

the CWs need to be cleaned.

It would be worthwhile exploring the reasons why CW1 was more successful than
CW2. What are the factors that enabled CW1 to continue while CW2 collapsed? It
would be interesting to see what dynamics would arise if a CW was to be installed
elsewhere in Silertown if suitable space could be found. THeBWAT project
teamhad planned a CW3 on another tap site, but this was yet to be constructed at

the time this research project ended.
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5.19.Chapter Conclusion

The research aimed &ssess the HIC of greywater disposal in utilising CWs in an
informal settlement The results showed dynamism and heterogeneity when
documenting the design, building, and use of the CWs in Silvertown. Data obtained
throughout Phases 1 and 2 of planning, building, and operating these CWs aided in
understanding how they functioned aseeging HICs in an existing heterogeneous
society. The case study of Silvertown might have been different from the other cases
of HIC because unlike the @hcases, the greywater disposal solution was not the
service that was considered by people and the government. The CWs brought
awareness of the importance of such a service because even governmental
authorities were aware of the great strides which wereedn Silvertown. The
success of Phasel and theevaluation in Phase 2 were brought by the iterative
design process as this refined the effectiveness of the CWs to serve people
accordingly. This then played a pivotal role in recommending the additional
infrastructure like the wall, staircases, ramp, and gully. All this was indirectly
fulfilling the gaps which were identified by HIC. Silvertown has showed the fluidity

of infrastructure that not only relate to greywater disposal, but also to the other
undeserved services in generdlherefore,there are clear signs that HIC was
continuous in the community therefore in future developments such a realisation

needs to be considered when moving forward.
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Chapter 6. Conclusion

This research highlighted the greywater disposal situation in Silvertown, an
informal settlement. This provided a different HIC case study that was analysed on
a longitudinal basis. The study looked at a service that was not considered essential
either bythe local Council and even hesidents and therefore the necessary
infrastructure was not provided by service providers. The study also added value
by showing how new infrastructureustintegrate with the existingeterogeneous
infrastructure that thegople of Silvertown have been engaged in developing and
using. It is important to note that it was not that there were no measures applied to
dealing with greywater disposal (especially in other parts of the larger Setswetla
informal settlement), but ratheéhat the implementation of the CWs brought a
structured intervention into an existihgterogeneoumfrastructure environment.

Prior to the CW implementation there werelaxt existing interventions that had
emerged to deal with greywater disposal (foample, digging channels and
building channels for greywater disposal). The idea of the CWs wdswaoped

with residents to ensure that that the existing configuration can deal with the
insertion of a newiitechnology that might help take greywater disposal to another
level. This thesis critically examined the implementation of thdeeloped CW
intervention and how this changed the methods of greywater disposal and how the
CWs integrated with existing heterogenemigastructure over time. In doirtgis,

this research was a longitudinal study of how heterogeneity evolves as part of a

deliberate intervention to deal with a previously unprovided service.

In conclusion, the study main contribution has been looking at how the
heterogeneity evolves in Silvertown over time. Another contribution was the
finding that the residents are constantly looking to improve their current
circumstances and to live their best possible life. Htigns with the work of
Simone (2004) who describédeople as infrastructusewhich was also noted by

Lawhon et al. (2018 explaining HIC.Lefebvres concept ofithe production of
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spacé was also applied to provide enlightenment about the exploitation of people
experiencing poverty and how the engage with the space they occupy. These
concepts help explain that while services have been lacking services in such
communities, they have stileen able to provide themselves with mechanisms and
processes to cope with the lack of services. HIC scholars have argued that with
these predicaments, there is a need for change in the way development happens.
This study spent three years watchiig implementation process unfold in a
situation where a service was identified that was not formally provided. Once the
new infrastructure was inserted into this context, this PhD looked at how the
infrastructure had to integrate with the existing heteanedg. For effective
integration in an informal environment like Silvertown, it was shown that there
needs to be a careful look at what heterogeneity exists and how the new
infrastructure will integrate with what is there (and specifically, what need&eo t
placefor the connections to be made).

Previous research examined services and infrastructure case studies in isolation
without considering their interconnectedness. Simultaneously, this study
demonstrated that HIC also has favourable characteristics that enable an
examination of the longitudat emergence of configurations even when an iterative
process, with socially laden decisions related to social or technological
interventions (Lawhon et al., 2018; Sseviiri et al., 2020). Lawhon et al. (2018)
proposed the need for more investigations th®omany risks, redundancies, and
tactics users employ in such arrangements. By examining the diversity of people
and infrastructure in Silvertown and considering the implementation of the CWs,
this research has embraced and utilised the concept of coerghaities and
fluidity to mitigate risk in uncertain circumstances. In the end, the focus was not
just on the CWs but the need for additional infrastructures of influence (such as a
staircase and a ramp for better access, walls to limit flooding froakimtesewage

pipe and from stormwater, building gullies to enhance the trenches formed and to
assist with wastewater flow) to help with the integration of the CWs with existing

infrastructure.
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This concept of reconfiguring has been acknowledged in research conducted by
Rutherford et al. (2015) on HIC. Their study emphasised that infrastructure was
intrinsically dynamic and undergoes continuous modifications in construction,
assembly, repair, anchaintenance (Geels, 2002). Notably, the realisation that
Silvertown was a complicated environment and was made more complex because
services were provided in an unstructured way. Therefore, this study demonstrated
the need to consider the diversity andklaf formality while studying informal
settlements, as the concept of HIC is still evolving. In other words, this research
project showed that the construction of infrastructure in these kinds of areas is a
continuously unfolding process. In this studywas necessary to learn from the
mistakes in Phasel and to embrace the dynamic nature of these environments by
engaging in the iterative process of design, building, and use to make sure that

desired outcomes are achieved.
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