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Executive Summary

The Commonwealth Litter Programme (CLiP) is an initiative delivered by the Centre for Environment,
Fisheries and Aquaculture Science (Cefas) and funded by the United Kingdom’s Department for
Environment, Food and Rural Affairs. The initiative supports developing countries across the
Commonwealth in preventing plastics entering the ocean.

In 2019, CLIiP contracted Green Corridors to carry out a pilot study considering sustainable community-
based solutions and awareness to waste management in areas with non or insufficient municipal
waste management. This project, based in the eThekwini region, was run in support of the Department
of Environmental Affairs Source-to-Sea programme.

This community-based study focused on household waste reduction and litter removal in two informal
settlements, Quarry Road West and KwaShembe, in Durban, South Africa. The selected sites are both
located in the lower uMngeni River catchment within 15 kilometres on the river mouth and are
identified as significant sources of marine plastic pollution due to inadequate waste management
practices and systems in these communities. Collaborative networks and relationships were key
features of the approach and methodology used.

Following the initial stakeholder engagement processes, waste classification surveys were conducted
in each site, working in conjunction with Asia Pacific Waste Consultants (APWC). This was followed by
culturally adapted education and awareness building processes and consultative exploration and
planning of steps to improve waste management, conducted respectively by Green Corridors in the
Quarry Road informal settlement, and by the Aller River Pilot Project in the KwaShembe informal
settlement. Finally, data and findings from the study were presented in public events organised by
Cefas in Gauteng Province in November 2019 and in Cape Town in December 2019.

A key finding was the importance and value within the densely constructed informal settlements
context of having appropriate and accessible facilities for the temporary storage of domestic waste
during the intervals between weekly municipal collections. Consultations with the communities
highlighted the difficulties faced by residents of the very densely constructed and populated
settlements in storing waste bags in their homesteads. This often leads to the community disposing
their waste in the nearby river. Green Corridors with the members of the Quarry Road community
came up with a solution to install temporary waste storage receptacles. Green Corridors installed four
waste receptacles at agreed locations spread through the Quarry Road settlement. This was linked
with steps towards effective sorting of waste at source, optimising the potential for sustainable local
livelihoods enhancement through recycling, and towards the development of circular economic flows
through effective beneficiation of waste materials.
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1 INTRODUCTION

CEFAS contracted Green Corridors to conduct a pilot study to organise and run a pilot waste removal
and outreach within the geographic space of Durban in South Africa. This pilot study is part of the
Commonwealth Litter Programme (CLiP).

The main objective of this study, in support of CLiP’s broader objectives, was to carry out in situ
community-based research in selected settlements, to inform the design and implementation of
sustainable waste management solutions in key marine pollution source locations in South Africa.

An inception meeting via skype and telephonic linking took place on 29 July 2019. During the meeting,
Green Corridors (the contractors) reiterated the fundamental principles guiding their approach to this
assighment, which centred on strategic and practical collaboration, participatory engagement,
education and social learning with communities, sound quality assured scientific data management
and green economy growth through waste recycling and beneficiation.

The focus on KwaZulu-Natal (KZN) and eThekwini came out of consultations between Cefas and the
South African national Department of Environment, Forestry and Fisheries (DEFF), formally the
Department of Environmental Affairs (DEA). The large population in the province and particularly in
eThekwini, as the metropolitan centre of KZN, and the large number of rivers on this eastern seaboard
of the southern African sub-continent, make this area the focus of the department’s Source-to-Sea
Programme, and informed the selection of the sites in this pilot study. There are 16 river catchments
within the eThekwini metro area alone. The extreme marine and harbour pollution experienced after
the April 2019 floods in Durban emphasised the importance and urgency of this work. Refer to photos
1-4, below for pictures of the April flood.

The study aimed to investigate inadequate waste management that contributes to marine litter, most
of which is plastic pollution. The study built an understanding of what waste is made up of, and how
it is dealt with in areas lacking effective waste management, with the aim of setting up practical
solutions, that would ideally become long term, self-funding, household waste removal or reduction
programmes, in one or more unserviced or poorly serviced areas in eThekwini.!

Working in conjunction with APWC the study involved waste classification surveys in each site.
Household waste was collected from ten households over a period of seven days in both settlements.
After the seven days the waste bags were collected and taken to the Springfield Transfer Station where
APWC classified and sampled this waste. ?

Culturally adapted education and awareness building processes were linked with consultative
exploration and planning of steps to improve waste management within the informal settlements. The
study emphasised innovation and collaboration with municipal functions and communities.

1 eThekwini is the name of the metropolitan local government of the City of Durban.
2 For full results on the waste classification study please refer to APWC (Asia Pacific Waste Consultants), 2020.
Waste classification report. The Commonwealth Litter Programme, South Africa.
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Following the initial project planning phase, the following processes were undertaken:

Rapid baseline assessment of the state of waste management systems in the identified
community. This included mapping and drone photography showing waste in the
environment in both study sites.

A combined household waste classification, environmental and attitudinal survey, which
included briefing of two survey fieldworker teams (led by APWC), household waste collection,
and waste sampling and classification (led by APWC).

An outreach programme was held to create awareness and educate youth on waste
management, which included community focus group discussions, a combined community
outreach and education event involving residents from both selected study communities, and
community outreach, education and solution-oriented workshops carried out separately in
the two study communities.

Community-based waste management solutions were explored in both study communities.
Four temporary waste units were installed in the Quarry Road settlement.

Four young people wererecruited from the community and employed by Green Corridors as
Social Facilitators in the Quarry Road community assisted with education, workshopping and
implementation of solutions.

Green Corridors presented preliminary data and findings of the study in two national level
communication events in Ekurhuleni in November (The Plastic Colloquium) and in Cape Town
in December 2019 (CLiP Innovation Conference: STEM the Tide of Plastic Waste).



& Green
Chhurr WZ Corridors

2 OVERALL DESIGN, APPROACH AND
METHODOLOGY

Green Corridors designed and managed the pilot study in consultation with the Cefas CLiP team,
liaising particularly with the contract lead (Josie Russel), the project manager (Julia Baker), and the
CLiP country lead (Fiona Preston-Whyte).

2.1 Collaboration and partnerships

The pilot study approach and methodology mobilised and utilised key partnerships at technical and
community levels. The study capitalised on pre-existing collaborations between Green Corridors, the
eThekwini Department of Human Settlements, in particular its Ighaza Lethu project, and the Aller River
Pilot Project.

The Ighaza Lethu project is an initiative of eThekwini Human Settlements to explore ways of improving
the quality of life of residents of informal settlements in the city, while their informality persists, which
realistically in many instances, will extend beyond the short term.

The Aller River Pilot Project has, since 2016, developed innovative approaches, methods and tools for
working with communities to improve the health of local natural waterways. Alongside natural eco-
system rehabilitation measures, the Aller Project has trained previously unemployed locally recruited
township young people as eco-champs, whose role is to lead environmental education, awareness
raising and behaviour change strategies in local communities.

Ighaza Lethu and the Aller River Pilot Project helped to select the sites for the pilot study. At the
technical level, the pilot study linked with the Cefas CLiP waste classification study in eThekwini, which
was implemented by APWC. The waste classification study complemented and augmented the
community-based pilot study. Green Corridors facilitated the access for APWC to the selected study
communities, by introducing them to community structures (councillors, local committees and ‘war
rooms’). APWC’s training of local community-based workers and residents in basic waste auditing
provided baseline measures for impact assessment, and developed capacities locally in this regard.

2.2 Pilot study site selection

Two pilot sites were chosen by a process of consultation between Green Corridors, Ighaza Lethu, the
Aller Project and Cefas. Both sites are informal settlements located immediately alongside
rivers/streams that discharge into the lower uMngeni catchment. Both of these sites are also among
the eight informal settlements focused on in the current initial phase of the Ighaza Lethu project.
Importantly, in both sites, project partners had already secured access to operate in the respective
communities through engaging with relevant local leaders, especially Ward Councillors, and
community-based structures (local committees or “war rooms”).
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2.2.1 Site 1: Quarry Road West Informal Settlement

The Quarry Road West Informal Settlement (QRWIS) straddles the lower Palmiet River about 0.5
kilometres upstream from this tributary confluence with the uMngeni River. Refer to Figure 1. This is
the first substantial river or urban stream discharging into the uMngeni above the estuary on the
southern side of the uMngeni, about five kilometres from the uMngeni river mouth. It is a noted
source of major plastic pollution into the uMngeni estuary, beaches and marine environment.

The settlement has approximately 560 homesteads, which are extremely densely constructed?. This

makes it very difficult for the municipal waste collection service to access the area as there are no
navigable roads in the settlement. Waste bags need to be placed at one collection point for the waste
service to be able to collect the waste. The locals opt to discard their waste in the river as some live
very far from the collection points. During the recent April 2019 floods, a number of homesteads built
near the bank of the river were washed away, leaving some community members destitute. Refer to
photo 1-4 below.

2 ased) A i ¢ J - m =
Photo 1: QRWIS Before the April 2019 floods Photo 2: QRWIS Before the April 2019 floods
(Mhlengi Ndlovu, December 2018)

B0

g - o
Photo 4: QRWIS After the April 2019 floods
(Mhlengi Ndlovu, December 2018)

2 Williams, D., Costa, M.M., Sutherland, C., Celliers, L., Scheffran, J., Vulnerability of informal settlements in

the context of rapid urbanization and climate change, Environment and Urbanisation, Vol 31, pages 157 — 176.
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Residents are partly attracted to this location by its proximity to work opportunities and the
topography of the area. QRWIS lies on a floodplain, thus making it easier for people to settle and
construct their homesteads. The area also lies near a very busy municipal road (M19), making it easy
for locals to commute to and from work.

The QRWIS settlement has a history of major challenges around waste management. As an informal
settlement, for many years there was no waste removal service, and large waste dumps grew
alongside the river. Engagement by the municipality around 2015 on waste removal was initially
rejected by the community, who sought work opportunities for residents in the waste management
function. Many engagements have since taken place, leading to the current situation in which the
community is partially serviced through the contracting of waste removal contractors by Durban Solid
Waste (DSW). However, this service is not effective as locals are continuing to dispose of waste into
the river. The reason for this service not having the desired effect is because not all areas of the
settlement are accessible - due to congestion and lack of infrastructure. As the locals have to carry
heavy bags to collection points, the river is utilised rather than the waiting for the provided service.

Green Corridors initiated waste management support in QRWIS under their education-based clean-
up and recycling project, preceded by their Project Hlwekisa, in 2018. This project aims to empower
the QRWIS to formally participate in the waste economy as recycling intermediaries and collectors,
leading to reduced pollution and improved waste management systems, and reduced downstream
and marine plastic pollution. The Ighaza Lethu project also focuses on capacitating residents of
informal settlements in improving their livelihoods, and improved waste management is considered
as one of the immediate improvements that can be facilitated through this program. The Aller
Project is implementing a pilot project on the safe disposal of disposable nappies in partnership with
eThekwini’s DSW and Water and Sanitation Units, and the national Department of the Environment,
Forestry and Fisheries (DEFF), and has recently engaged with Green Corridors and Ighaza Lethu to
extend this piloting to the QRWIS settlement.
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Figure 1: Quarry Road West, Durban (Google Maps)
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Photo 5: Quarry Road West Informal Settlement Aerial photos (Green Corridors, November 2019)
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2.2.2 Site 2: KwaShembe Informal Settlement Clermont

The KwaShembe section of Clermont is located alongside the uMvuzane stream, which discharges into the uMngeni
river about 12 kilometres from the uMngeni river mouth. KwaShembe has eight informal settlements alongside the
uMvuzane stream. Refer to Figure 3 below. Ighaza Lethu has engaged with the Ezimbileni section of KwaShembe.

The main attraction for the development of KwaShembe, as an informal settlement, is its locality. The area is located
near Pinetown, which is rich in industry in Westmead.

The settlement has been planned with roads and basic water reticulation to standpipes, with electrification, and
Community Ablution Blocks, and kerbside waste removal services.

However, Clermont is characterised by high tenancy rates, with large numbers of densely settled homesteads on
properties that are often owned by absentee landlords. The determination of waste collection services is based on the
number of tenants, whereas the actual population size is much greater, particularly in the eight densely settled
informal settlements. Furthermore, the landscape is characterised by steep slopes dropping to the river.

These factors, exacerbated by poor monitoring of the municipally appointed contractors, result in an extremely
ineffective waste management system. Residents routinely dispose of their waste in the stream and surrounding open
spaces rather than take it to the road for collection. The area is infested with rats. Pigs and dogs burrow in the dumped
waste. In times of heavy rainfalls increased volumes of waste enters the stream. This impacts on downstream
settlements and the terrestrial and aquatic ecology and environment.
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Figure 2: KwaShembe , Clermont (Google Earth)
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Photo 6: KwaShembe , Clermont Aerial Photos (Green Corridors, November 2019)
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2.3 Methodology, tools and resources

Green Corridors with the University of KwaZulu-Natal (UKZN) worked closely to develop baseline research
methodology, along with the consultative collaboration with Cefas and APWC. Their input into the baseline study
focused on the community profile and plastic pollution. Green Corridors led the design of the study and development
of the survey methods and protocols. The contractor was in regular communication with the CLiP project team.
Throughout, the contractor applied participatory consultative methodologies and tools in facilitating engagement and
processes with the study communities.

Basic questionnaires.

Questionnaires were the first tool used to gather information from both settlements. The questionnaires were
simplified to basic English for the communities to easily understand the questions. 30 households were interviewed
but due to project deviations only ten surveys were used for analysis.

Workshops and Focus groups.

Community gatherings with the community members. This gave Green Corridors a platform to get views and opinions
from the community. The people attending the workshops and focus groups were members that were interviewed
during the questionnaire phase. Other community members who were interested were also invited to join the
discussions.

Assessments and planning took place in the community workshops held in the two communities. Community outreach
included workshops and a community event held for both communities. This included drama and dance presented by
young people and involved collaboration with education officials from DSW and eThekwini’s Department of Water
and Sanitation.

Photographic evidence was collected and used for monitoring and study presentation purposes. The waste
management solutions, which arose from the community consultation, included other levels of waste management
such as:
e Empowerment of and support to informal collectors
e Strengthening Green Corridor’s primary collection capacity to sell on to buy back centres and other
recycling intermediaries; and
e Sorting and sending contaminated/ unrecyclable plastic to Green Corridor’s conversion plant that will be
producing and selling pavers made from heat-blended glass and normally non-recyclable plastic.

Findings and solutions were shared at the DEA’s Plastic Colloquium in Ekurhuleni in November 2019 and at the CLiP

Innovation Conference: STEM the tide of Plastic Waste in Cape Town in December 2019, in the form of both informal
and formal presentations.

11
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3 PILOT STUDY ACTIONS COMPLETED AND
POTENTIAL SOLUTIONS

3.1 Action 1: Rapid household, environmental and attitudinal survey

Action one: a rapid household, environmental and attitudinal survey, was undertaken at both KwaShembe and Quarry
Road. The field workers were briefed and trained by APWC and Green Corridors at the community sites. The field
workers were sourced from the local community. The aim of was to conduct household surveys as part of a research
study on plastics and marine litter pollution.

APWC was carrying a waste composition survey of households, as part of this, 30 randomly selected households were
approached to allow APWC to take their weekly household waste bags. The first black plastic bags were distributed
to 30 households around the Quarry Road West and KwaShembe Communities. These bags were used as receptacles
for any available waste in the households before the start on the next day of the 7 days of monitored and measured
waste collection.

The following morning, the field workers collected the bags distributed the previous day and these were discarded
accordingly. The second black bags were distributed. The new bags were to be kept for duration of 7 days before
collection. These bags were used as a sample for the classification of waste.

The field workers and Green Corridors were in continuous contact over the collection period. Some issues surfaced at
Quarry Road over the collection period. A number of selected households wanted to discard the bags as they stated
that the bags had a foul smell and maggots were starting to appear. In consultation with the APWC survey field worker,
a solution was reached, in terms of which the first batch of measured bags were collected from the household halfway
through the sampling period and new bags were distributed. The bags collected halfway were clearly marked with the
household number and stored in a safe, designated area for the remainder of the collection period.

On the 7' day, the sample waste bags were collected from all sampled households. The bags were all clearly marked.
The bags collected mid-way and the bags collected on the 7th day were all put together and clearly marked as per
household number. Out of the 30 household bags, 20 were discarded and ten bags were used for the sampling and
classification. The objective was to carry out 30 interviews, however this was disrupted by a crime incident at
KwaShembe which lead to only ten bags being sampled. The classification was undertaken at the Waste Transfer
Station in Springfield, Durban. The sampling and classification was undertaken by APWC. The surveys were undertaken
at settlements were Green Corridors was already involved with in both sites. Green Corridors had already secured
access to operate in the respective communities through engaging with relevant local leaders. Refer to Annex. 1 for a
sample of the questionnaire.

Below are the findings of the household interviews conducted.

12
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3.1.1 Quarry Road West householdilnterviews

Dwelling Type House Ownership
22%
100%
78%
M Informal Housing HOwn HRent
Figure 3: Dwelling Type Figure 4: House Ownership

The settlement of Quarry Road West is made up of Informal housing (figure 3). 78% of the housing is owned by the
occupants, 22% of the community is renting the homesteads (figure 4).

Source of Income Access to Electricity Access to Sanitation

. .

M Connection to Sewerage M Open Drain

m Selling ® Social Grant ® Employed B No access  Willegal connection = Pit = Sanitation Block

Figure 5: Source of Income Figure 6: Access to Electricity Figure 7: Access to Sanitation

Only 11% of the community is formally employed. 44% live on social grants provided by the government and 45% sell
products to the public (figure 5). The entire QRWIS population has an illegal electricity connection (figure 6), this is
typical of informal settlements. The settlement has sanitation blocks as a form of sewerage management (figure 7).
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Source of black refuse Waste Collection System Frequency of Collection
bags

B Council provided

B Own bags, not provided by council HYes HNo B Weekly H Fortnight B Monthly & Other

Figure 8: Source of Black Bags Figure 9: Waste collection system Figure 10: Frequency of collection

75% of the community stated that the council (DSW) provides refuse bags (figure 8). Only 62% stated that these bags
are collected (figure 9). An area for temporary storage is an ideal solution for the storing of waste bags before the
collection period.

A great number (75%) of the population of QRWIS stated that waste is collected every week by DSW (figure 10).

How is General Waste Community Recycling
Disposed of

25%
33%
67%
75%

M Bin,and collected

H Dumped in water (river) Hyes ®mNo
Figure 11: How is general waste disposed of Figure 12: Community recycling
67% of the population stated that waste bags are dumped in the river (figure 11). This is very evident in QRWIS. The
amount of waste that was found in the stream was very evident. However, with the installation of the storage

receptacle (resulting from this pilot study) the locals have opted to take their waste to the temporary storage units
placed in four sections of the settlement.

Recycling in Quarry Road seems to be another feasible option for improved waste management. A great number of
local people know of available recyclers in the community (figure 12).
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3.1.2 KwaShembe householdilnterviews

House Ownership Dwelling Type

13%

Hrent Hown M other B Temp Shelter ® Stand Alone & Other

Figure 13: House ownership Figure 14: Dwelling type

75% of the population of KwaShembe lives in a rented property (figure 13). This was highlighted on section 2.2.2. The
number of people in the community far exceeds the numbers provided for by waste management services. The types
of dwellings dominant in KwaShembe are temporary shelters, 87% (figure 14). These shelters are normally rented out.

Source of Income Access to Electricity Access to Sanitation

B Connection to Sewerage ® Open Drain

m Selling ® Social Grant ® Employed H Prepaid  ® lllegal Connection = Pit = Sanitation Block

Figure 15: Source of income Figure 16: Access to electricity Figure 17: Access to sanitation

Majority (50%) of the KwaShembe community receives social grants from the government as a source of Income. This
is typical of informal settlements. 37% of the population rely on informal trade for a living (figure 15). 62% use prepaid
electricity and 38% is illegally connected (figure 16). Often fires in informal communities are caused by illegal
connection of electricity. The entire population of KwaShembe is reliant on sanitation blocks (figure 17), these are
located throughout the settlement.

15



'" ‘é Green
m WZ Corridors

Source of Bags Waste Collection System Frequency of Collection

® Council mOwn ® None HYes ®mNo B Weekly ® Fortnight m Monthly & Other

Figure 18: Source of Bags Figure 19: Waste Collection System Figure 20: Frequency of Collection

DSW provides 50% of the black refuse bags to KwaShembe. 37% purchase their own bags (figure 18). 62% of the
population stated that there is a waste collection system in place. 38% stated that no waste collection service exists
(figure 19). It could be that these people with no waste service live in the valley bottom where the DSW trucks do not
have access.

Community Recycling

Hyes ®No

Figure 21: Community recycling

Recycling in KwaShembe seems to be another feasible option for improved waste management (figure 21). A great
number of local people know of available recyclers in the community.

3.2 Action 2: Focus Group Discussions

The Quarry Road West focus group was held on Friday October 18 2019 at the Quarry Road Informal Settlement, ward
23. The seating was attended by 19 people. The KwaShembe focus group was carried out on the 27 September 2019
and was attended by ten people, three of the attendees sit on the local committee.

Focus group discussions were held at both Quarry Road West and KwaShembe. The discussions were facilitated by Ms.
Thozeka Letuka, an experienced facilitator. The purpose of the focus group discussions was to investigate attitudes to

and practices around waste management in general. The focusgGroups served as a follow-up to the survey exercise
16
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carried out in conjunction with APWC in both the communities. The Focus Group Discussion set the basis for a further
planning session which included representatives of the community and other responsible stakeholders from DWS and
eThekwini Waste and Sanitation (EWS) departments. The main purpose of the planning session was to co-design
interventions in support of more effective waste management in the focus area, in a facilitated inclusive consultative
process.

Photo 7: Quarry Road Focus Group Photo 8: Quarry Road Focus Group
(Ayanda Mnyandu, September 2019)

The summary of the main issues that came out of the focus groups were;
e Lack of plastic bags from municipality (DSW)
e Plastic bags have to be collected from ward committee not everyone has access to bags
e lLack of storage space for recycling as settlement is too dense
e DSW does not collect from their households
e There is a general lack of awareness about waste, and how ordinary people can participate in the
management thereof.

Photo 9: Main Issues identified from Focus Group (Ayanda Mnyandu, September 2019)

From the discussions it can be concluded that most of the issues relating to waste management in informal settlements
point to the lack of service from the municipality. Informal settlements are not serviced the same as other formal areas
in the city. The people in these settlements are neglected and are not equipped with the necessary infrastructure for
better waste management. A number of issues are attributed to the informal communities disposing of their waste in
the streams and dumping waste illegally. Local departments also need to provide the necessary infrastructure to
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informal communities. The war on plastic and marine litter will not be curbed if the municipality and departments

service some areas and neglect others.

Possible solutions that were suggested at the focus groups;

e Installation of a temporary waste storage, to serve as a collection point accessible to the municipality

e Link recyclers or those interested in recycling with buy back centres

e DSW to collect at least twice a week in informal communities

e DWS contract locals with vans to help collect bags from community as vans are smaller than DWS
trucks. This will help with the waste collection and create employment opportunities in the community

e DSW to provide plastics weekly to every household

3.3 Action 3: Improved waste management options: A multi-stakeholder

conversation

A workshop was undertaken for both KwaShembe and Quarry Road communities. The workshop was held on the 25

November 2019. This workshop was held at a community hall located at KwaShembe and interested community

members from Quarry Road were transported to the venue by Green Corridors. The workshop was attended by 39

people. The objective of the gathering was to bring relevant stakeholders together to consider practical, doable,

affordable solutions that involved residents, organised civil society, local government and the private sector that could

address the large waste management problem, especially in informal areas inhabited by non-ratepayers. The following

stakeholders were invited:

Local residents
Departments of Durban Solid Waste, Water and Sanitation and Environmental Planning and Climate
Protection — they are interested and affected local government departments with mandates directly related
to water, sanitation and waste management. Representing this grouping were members of management
(decision-making), operations (carrying out decisions), education (teaching communities). Landfill
management was also included. All the invited departments attended the workshop.

Conservation agencies from organised civil society — eThekwini Conservancies Forum and Kloof Conservancy
uMngeni Estuary Conservancy (gave input into the trash narrative from the ocean’s perspective)); Save Our
Rivers ZA (for river and waterway protection).

Private sector — an observer from an international absorbent hygiene product (AHP) manufacturer, Kimberly-
Clarke, was present to represent the position and responsibility of manufacturers; Big Start (a local small
business working in the environmental education space) and local recyclers and upcyclers to represent
livelihoods opportunities related to waste management.
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Photo 10: Improved Waste Management Workshop (Ayanda Mnyandu, September 2019)
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The following assumptions underpinned the design of the workshop proceedings:

Waste management is a municipality-wide challenge.

Waste management is an “us-problem” not a “them-problem”. This view is not widely shared by local
government.

Local communities must be part of the design and execution of solutions.

Human settlements should be part of the conversation.

Waste management in semi- and informal settlements is inadequate and a serious problem in situ and at the
end of the catchment, i.e. the ocean.

There is “gold” in trash and opportunities for localised separation at source, recycling and upcycling are
obvious aspects of any solution to the challenge.

Under the circumstances, waste management is difficult and will require a committed, collaborative and
driven process.

Short presentations were made by a wide variety of key stakeholders as a means of “painting the picture” and

describing the context within which the discussion needed to take place. Refer to Annex 2 for some of these

presentations. This was followed by groups discussing the following three key questions.

A.

What is the problem?

Define all the issues related to waste management in an area like KwaShembe
What is the waste?

Why does it lie around?

Who should help?

Who can help?

B.

How would we like the area to look?

What is the vision of the community about how the environment could and should look?

C

How can we get from A to B, together?

What solutions can we come up for the challenges identified in A that can help achieve the vision of B?

The outcomes from the above questions are as follows;

What is the problem? (community feedback)

Everyone litters.

People lack education and have a belief that when they litter, they are creating employment opportunities. If
they do not dump, or dispose their waste correctly, then some individual will lose their job since there will not
be any more waste to pick up.

People do not always put out the rubbish in the right place at the right time.

Locals sometimes do not take out their waste bags on the day of collection, mostly because the collection
point is too far from their home. These people end up dumping their bags in streams and illegal dumps.

DSW does pick up, but not frequently enough.

Informal settlements are overcrowded and very dense. The locals cannot keep waste bags for a period of 7
days (weekly collection), because of pests and foul smells. The locals therefore end up disposing of their waste
anywhere. The communities have suggested that waste should be collected at least twice a week.

The waste management solutions that exist do not match the nature of the area. The same solution for a
suburb cannot be applied to a place where people live in informal settlements with no or little infrastructure.
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There is inadequate infrastructure for the handling of waste — collection and transportation.
The situation in informal settlements makes waste management difficult for residents and for DSW.
The access roads are not always navigable for DSW trucks.
Sometimes there are no roads, so it is hard for pick up points to be established.
The population of informal settlements and even formal poorer areas are very populated, so there are too
many people making large amounts of rubbish.
There are never enough bags for all the rubbish.
There is a problematic mindset at the heart of the issues:
o People do not see the informal settlements as their real homes, but rather as temporary
arrangements, so they do not treat it as they would their actual homes.
Residents do not seem to care about all the rubbish.
People are not educated about waste and the dangers of it or even the value of it.
Residents do not know all the ways that waste can be useful — recycling as a livelihood, upcycling,
etc.
o There is very little understanding about the environment and the effect of waste on water, the ocean,
the environment, health or climate change.
o Residents do not understand how choked rivers and huge trash build-ups in rivers can lead to flooding
and other factors that damage homes.

Possible solutions

Groups allocated responsibility to various role players in identifying what could be done to get from the current

situation to the vision.

Local departments:

The municipality must increase the frequency of collections.

Contractor management systems must be improved. Contractors must be made accountable.

The municipality must place effective bins along streets and other strategic places. These must be well-
designed so that they do not cause health problems and are animal-proof.

Enough refuse bags must be supplied to each household.

Each area should have a site, or transfer station, where waste sorting takes place, with recycling structures for
all waste.

The municipality must provide training and start-up support to those interested in recycling.

Schools must ensure that they are promoting environmental education by all means possible.

Residents

Residents must take responsibility for their own waste.

Residents must participate in area clean-ups regularly until there is a habit of keeping the area clean.

Parents must lead by example in a positive way, teaching their children to be aware of the benefits of living in
a clean, attractive safe neighbourhood.

Residents must co-operate with DSW, EWS and contractors to keep the area clean.

Community leadership must prioritise waste management and environmental justice.

Intensify waste recycling.

Other stakeholders

Manufacturers must reduce packaging and use biodegradable packaging.
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e Manufacturers should take responsibility by actively supporting community-based waste management
activities from recycling to education programmes to community greening.

e Private sector must be policed so that they do not dump into waterways.

e Private companies should contribute to community greening and cleaning initiatives.

3.4 Action 4: Community Outreach and Education event Thanda Ndawo
Yakho Festival

The community outreach and education event was held on the 4 October 2019. The event was organised and run by
the Aller River Pilot Project (ARPP) team and Green Corridors. The event took place at the KwaShembe Sports Grounds.
The event was for both the KwaShembe and Quarry Road West communities.

The community outreach was well planned and executed by the ARPP and Green Corridors. The theme of the Outreach
was “Thanda iNdawo Yakho” which translates to “Love your Area” in English. The event was well publicised in the
KwaShembe area by ARPP and in Quarry Road West by Green Corridors. The event was well attended by approximately
150 people, from both KwaShembe and Quarry Road West. The event was well attended by young and older persons
including school learners in their respective uniforms. A number of municipal entities also took part in the event
namely, DSW, Community Participation and Water and Sanitation.

[rhe Programme for Friday 04 October 2019
THAN NDAWOY HO 1. Clean-up 09h00 to 10h00
2. Convene event 10h30
3. Prayer 10h35
4. Welcome by Clir 10h40
S. Presentation on the project (TL) 10hS5S
6. Presentation by DSW 11h15
7. Presentation by EWS 11h25
8. Entertainment (2 x 10 mins) 11h35
9. QRW Presentation 12h00
10. Entertainment (3 x 10 mins) 12h30
11. Wrap & Vote of Thanks 13h00
B cdone G 4 - ~Cefas ¥ o2
Figure 22: Poster of the Event for publicity Figure 23: Event programme

The event commenced with a community clean-up in which litter was removed from the adjacent stream and area
around the KwaShembe Sports Ground. DSW supplied the refuse bags, gloves and rakes. Approximately 50 refuse bags
were collected by DSW. After the clean-up, an educational event took place. Local crafts people participated in the
event. Items of clothing and other crafts were made from waste materials. These were showcased at the community
event. Five locally based dance groups were mobilised to support the event. They were apprised of the theme in
advance and were delivered beautifully as each performance referenced the purpose of the event and the need to
“love your area” by caring for it and managing waste.
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The educational entertainment was interspersed by a talk by a representative of the local council. The ARPP Project
Leader explained the purpose of the event. Mr. Prince Dlamini from DSW Community Education, had a talk about the
importance of communities partnering with DSW in waste management. The DJ and MC both communicated the
message of the event constantly and clearly.

An important activity that carried on throughout the day was a waste separation demonstration. Members of the
ARPP Team demonstrated to the community members ways to separate their waste and identify which waste that is
recyclable. The event was a successful and happy occasion.

3.5 Action 5: Additional community outreach and education events

Two additional items, namely a follow-up meeting with residents in the Beachway area of KwaShembe to discuss waste
impacts on the environment, and the launch of an EcoCclub with children in the same area, aged 4 — 12 years of age.
Approximately 30 children were part of the launch.

The events were preceded by discussions held with community leadership in the local “war room”, a collective of the
ward councillor, ward committee members and other elected community representatives.

3.5.1 Awareness building and environmental education of children in KwaShembe

A central principle of the approach and methodology is encouraging behaviour change for sustainability. Working with
children follows from this. If children become aware of how precious the environment is at an early age, then we have
hope for the future. We also know that the adults of any community are more likely to listen to their own children
than they are to listen to organisations from “the outside”. The aim is to develop young eco-champs, who will advocate
change in their homes and educate their families about the importance of protecting the environment.

The ARPP had previously set up eco-clubs in the other Clermont schools, and extended this to a school in KwaShembe.
With the children of the area having just started their long December school holidays, they were keen to join the Eco-
Club. The parents of the children were also very excited and keen for their children to start participating in the Eco-
Club. The Eco-Club will be involved in river clean-ups and other clean-ups in the area. The setting up of an Eco-Club is
an additional item influenced by the CLiP Programme. Primarily the planned events were all focused towards adults
and adults were the ones consulted in the community. It was then decided by Green Corridors and ARPP to come up
with a programme involving children in the community. Children are the future of the community hence they also
need to be consulted and be educated about the waste problems at hand and also be given an opportunity to possibly
come up with solutions. Eco-Clubs are seen as one of the solutions to the waste and marine litter problem.

3.5.2 Adult awareness building and education

Following on from the successful enviro-cultural Thanda Ndawo Yakho community outreach and education event held
in October, Green Corridors and ARPP have continued to engage with groups of residents from different parts of two
study communities. The heavy rains in November provided a platform to engage with residents about how waterways
become conduits of litter particularly plastic waste. It was shown to the communities how plastic and other wastes
has choked the waterways.

This study has demonstrated the value and importance of consulting communities in fighting the issue of plastic waste
pollution in water resources. It was noted that the people respond better to being consulted rather than being
‘recipients’ of solutions generated by ‘outside’ organisations. The communities were engaged via focus groups, door
to door engagements and information sharing sessions.

22



I

Green
W/Z Corridors

-

Curr

3.6 Action 6: Installation of temporarysStoragw Wasue Units

Based on consultations between Green Corridors staff and Quarry Road West residents, which also included the DSW
Area Cleansing Officer, the need for temporary storage of domestic waste was identified as one of the solutions to the
incorrect disposal of waste. QRWIS is very impacted by incorrect waste disposal. For years the people of QRWIS have
relied on the adjacent river as a waste disposal site. DSW has recently started collecting waste bags from the site
weekly, but still there is no significant change. This is due to the fact that QRWIS is very densely populated and has
roads that are not navigable for the collection trucks. As a solution the municipality required that the community
members drop their black bags at the entrance of the settlement, however a great percentage of the QRWIS
population still opted to use the river for disposal, claiming that the collection point was too far and there is a lack of
collection plastic bags.

It was then raised by both the QRWIS community members and Green Corridors that temporary storage receptacles
were needed. The design options for temporary waste storage receptacles were discussed with the community, and
four sites were identified, with one for each section of the community. This led to the construction by Green Corridors
technical staff at the KwaMashu Waste Materials Beneficiation Centre (KMBC), and installation of the four waste
receptacles at the identified sites within the QRWIS community. Four local unemployed caretakers were employed.
The function of the caretakers were to collect the waste bags from each household biweekly and distribute plastic
bags to the households. These caretakers ensure that the temporary storage area is clean and all waste is contained
inside the storage facility until the DSW collection day. On the day of collection, the caretakers ensure that all waste
is taken to a designated area, decided by DSW, where waste is collected. The design and materials used took into
account the need to minimise the risk of theft of these receptacles, and curb animals from accessing the waste bags.
The receptacles are also placed on a raised bunded surface to ensure there is no leachate contamination on the
ground. This was seen as an interim step which should form part of an improved waste management system, which
would include sorting of waste into recyclable and non-recyclable waste streams.

Nocoec...-

Photo 11: Temporary Storage Unit for Waste Bags

The installation of the receptacles has had an impact on the amount of waste dumped on the riverbanks. The amount
of waste has decreased as the temporary storage method is now gaining popularity in the community. It is however
unfortunate that with all the efforts to encourage better management of waste, DSW has not supplied bags to the
community and waste bags are not collected on a weekly basis. The servicing of QRWIS by DSW is unreliable and not
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consistent, all the efforts for a better waste management system at QRWIS will eventually go in vain if municipal
departments do not keep to the agreement.

For Green Corridors, commercially non-recyclable plastics are used as feedstocks for beneficiation at the KMBC.

4 RESULTS

Continuous monitoring is still necessary in these areas. The pilot study was rolled out to a small minority of people in
the communities. As a next step the study should look at expanding the study to the entire boundary of the
settlements. From the consultations and engagements with the local community it was evident that the local
communities are willing to work hand in hand with the municipality, and other organisations, for improved waste
management solutions. However, municipal departments like DWS neglect these communities. The services provided
to informal settlements are vastly inadequate. Informal communities are always blamed for the amount of plastic and
waste entering the river system, but it is rather biased to blame only them, when the municipality is failing to provide
items as simple as plastic bags. To fight the problem of waste and marine litter we, have to first acknowledge that
informal communities are the way they are today because of marginalisation and being side lined and because of
having to build their homesteads informally. The municipality should service ALL areas in a city because at the end of
the day all the waste entering the river system does not only affect informal communities but affects ‘the city’, its
rivers and oceans as a whole.

Some of the successes of the pilot study are;

e Decreased plastic bags entering the river.

e Temporary storage receptacles were constructed for the community. These are permanently placed for the
benefit of the community.

e Employment of caretakers for better waste management and minimising waste entering rivers by collection
biweekly.

o  Mobilisation of community members and volunteers for improving waste management.

e Education and outreach assisted in advocating the issues of waste and marine litter.

e Waste sorting was demonstrated to some members of the community which will also help decrease the
amount of plastics and waste entering the system.

o A movement of young children was initiated and launched to advocate change.

e Municipal departments were visible in the events.

These results are significant, taking into account the relatively short implementation time frame and geographic reach
of the pilot study.
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5 SUMMARY

The following outcomes are noted as the main value added and positive impacts of this study, made possible through
Cefas/CLiP support.

The first is the increased knowledge and skills base in Green Corridors and the ARPP and in the KwaShembe and QRWIS
informal settlements with regard to waste classification. This has increased awareness of waste and ‘where it goes’. It
has also strengthened the potential for improved commercial recycling, and using waste materials as a resource, as
part of efforts to move towards a circular economy and optimise the economic value realisable from identified waste
streams.

Secondly, this study has strengthened Green Corridors methodological understanding and approach, in providing
experience-based evidence. This is of particular value in densely constructed informal settlements, illustrating the
importance of adequate accessible temporary domestic waste storage facilities. People living in extremely confined
dwellings are understandably unlikely to retain odorous waste within their extremely confined dwellings for the
duration of a week, in anticipation of the next waste collection service of the municipality. The study has highlighted
the value and importance of appropriate and accessible temporary waste options. This is backed up by education and
behaviour change drives in the respective communities, in averting the dumping of domestic waste in the environment
and in nearby water courses as the default waste management behaviour in informal settlements.

This experience has strengthened Green Corridors approach and methodology for initiatives to improve waste
management in informal settlements, through their focus on addressing the waste entering the environment at
source. This complements Green Corridors focus on the interception of plastic waste transported by watercourses
through the use of litter booms and other waste interception technologies.

Thirdly, this study has contributed to the strengthening of collaborative networks directed towards improved waste
management in Durban’s informal settlements. This applies to relationships within civil society, as in the relationships
between Green Corridors and the ARPP and the UKZN, and with key players within relevant departments in the
eThekwini Municipality, as well as relationships with residents in the study communities.

As a committed learning organisation working in to improve waste management and minimising marine plastic
pollution, these lessons learned will inform Green Corridors’ strategies and future work towards collaboratively based,
sustainable solutions to waste management in informal settlements and the countering the scourge of marine plastic
pollution.
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Annex 1: Sample of the Questionnaire utilised
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https:/fee kobotoolbox.org/previeworm=https:/...

Auditor (your name)

Take 3 photo of the premisas

Click hera to upload file. (< SME]

Diata Collection Date

ynry-mm-dd

What currency are you using in this form?

() e
() us
(:j I8R

Callect the GPS coordinates of the premisas

latitude [y °]

longitude (2 ®)

altitude (m)

accurady [m)

Premises ldentification

Country
E:. South Africa
[_:} Balize

Locality

Cathany)

D Cape Town

E:] Ethakwini
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Location
FOH L A e

O Khaylelitsha
O Kuills i
() #hlone

D Tamboarskioaf
O Phillpi

() Rural

() Durbanville
D Other

Cj Camps Bay

Premises Typae
C} Stand-alore house

O fulst unie dilling
O Temporary shalter
O Gated community

[:; Csher

Detailed premises location (&.§. suburb or straet)

Premizes ID

contact iInfarmation

Hama of house owner

Wumber of adults in household presant more than 3 days per wiak
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Number of adults in household present less than 3 days per waek

Number of children in household under 2 years old

Number of children in howsehald over 2 years old

Housze Cwinership

[:} Dwn

[:J Rent - serviced

[::| Rert - backyard shack

D Living with 3 family member

Measure of Income

Howw many pecple in the household have an income?

= Income Details

Imcome details for persen number 1

‘What sources of income does this person have?

£ FAITRIEE OF WCOTHE! TERCTE. el FOOeT A5 s SIRAFNEY, Te i RroaTr SEredavars

Howw often does this perzon get paid?
D Paid gvery wesk depending an wark

[:j Paid every two weeks depending an waork
D Paid every manth depending on work
[:} Steady annual salary

D Other

If they earn an unsteady income, how much does this person get paid when they get paid?
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Income details for person number 2

What sources of income does this perzon have?

EXAMnTEs OF Moo !.r,;\-:l..'.'llll !.gl'l'llls FoouT Af e mrrarke? rard ot derndrals

How often doses this person get paid?
D Paid avery weak depanding an work

|::| Paid avery two weaks depanding on weark
() Paid every manth depending on work

D Stezdy annual szlary

D Other

If they earn an unsteady income, how much does this person

g=t paid when they get paid?
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Income details for persen number 3

What sources of income does this person hawve?

EXA A ER OF WICOTHE! !rm;ln‘fl*l_ “-fl'llls POodT Af I Srarhd feEr [FodT PErdnl

Howw often does this person get paid?

D Paid avery weak depending an wark

[:j Paid avery two weaks degending on wark
C:J Paid avery manth depending on work
D Steady annual salary

O Other

If they sarn an unsteady income, how much does thiz person get paid when they get paid?
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https:/fee kobotoolbox.org/praviewHorm=hitps:/...

Nature of Waste Generated

w Access to Pacilities

Do you have acoess to electricity?
Q ey, prapasd

':J Y3, pastpaid

O Mo scomss to alactricity

[:) Genarate own lectriciy

(_‘_} ke

Do you have access to sanitation?
o Connection to sawage

r:} Cipan drain
[:: Sanitation block
G Pit - lang drop

I':j Othar
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Do you have access 1o stormwater infrastructure?

D Yes
[:} Ma
O Other

What happens to water when it raing? Where does the water go?

= Most Commaenly Consumed Food

‘What iz the number 1 most commanly eaten food?

How the food iz obtained

O Buy it from takeswzy

[::j Buy fram market sidewalk
D Buy fram Braai stand

D Buy at spazza shop

D Growth it themself (Produce)

D Buy at supermarkat

How often the food is eaten
D Every day

D Most days

[::| Some days

O Other

‘What is the number 2 most commanly eaten food?

10aflg

8/0/19, B:34 am
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SA Collection Form - Display for printing https:/fee kobotoolbox org/preview Morm=https-/.

How the food iz obtained

|:::] Buy it from takeawey

D Buy from markesfsidewalk
|:::' Buy from Brzai stand

|:| Buy at spazza shop

[_':j Growth it themsslf (Producs)

D Buy at sugarmarkst

How often the food is eaten

|::| Evary day
[_:j IMast days

D Some days

D Other

‘What iz the number 3 most commonly eaten food?

How the food is cbtained

[:j Buy it from takeawey

D Buy from markessidewalk
[:‘_] Buy from Brzai stand

C‘j Buy at spazza shop

D Growth it themsalf [Producs)

|:::] Buy at sugermarkat

Howe often the food is eaten
|:::| Evary day

|:j Mast days

D Somie days

O Other
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How much do you spand on takeaway food per weeak?

How many soft drink cans are drunk each weak?

How many watar bottlas are drunk each waek?

‘What size water bottles do you usually buy?

Howw often are groceries bought?
Evary Weak

Every Fortright
Every Month
Evary Dy
Every 2 Days
Twica & wesak
Evary yaar

Cther

O00CO00000

How much on average is spent on groceries each time they're bought?

Waste Management
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https:/fee kobotoolbox.org praviewMormehttps /...

How do you manage rubbish at home?
O Line bing at home with bag than remove bag whan full

o Have small bing around housa that rebbish is thrown imts

O Othaer

Describe thae bin or bag size and typa
Seiecl AN AT iy

D Cauneil provided black Bags (provide number in “sther” commant]
D Council provided blus and orange bags (provide numbar in “ather” commans)

D Cown bags, nat provided by counsil

Bin size and bag type other:

iry DIBCK Dag i3 YOU PUt DUt BBCH WaaK!"

IfY SrANE® DAEE 20 yOu put out SACh wWaeK!'

How many othar (nen-council provided) bags de you put out aach week?

How many bing doas the pramises have?
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Is there 3 collection system in place?

Yes, partizl - some household rubbish gaes o councd provided bags which | take 1o 3 collection poant, and some
hiousehold rubbish is discarded in ather ways (2.g. dumging in water ar an land, burning, burying]

Yez, partizl - | take council provided bags to 3 collection point. All household rubbish goes into these bags
Yes - | place my bins'bags an the street each week
Ma - | have no collection service and &ll my rubbish goes into 8 nearby dumpsite

CQther

O000 O

= Collection Information

Haz the interviewes received information about waste collection?
D Yz, from ward meetings

D s, through socizl media

D ez, cnling [2.g. by gocgling)

O Yex, through ME0s

B Yes, through the council

C} Yes, fram neighbours

D Ma, | haven't been suppliad with any informarion abaut waste collection apart form when to purchase the bag
D e, fram the TV

[:} Yes, fram my child's school

D Cther

Hiow often is waste picked up?
D Every Week

O Every Fortnight
O Every Month
D Every Day

D Every 2 Days
[:j Twice & week
D Every year

O Qther
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httpe-jiee lobotoolbox org/previewHorm =https-/..

What i= the level of waste when the collection comes?
Bag='bins ara masthy empty

Some bags'bins ara still not full
All bags/bins are wswalhy full
Bags'hins are owerflowing

OOO00O0

Ozher

Does the intenviswee have access tofuse social media?

Howy is green waste dispozed of?
D In bin and bin collactad

D Burn

D Dumped on land

[:} Dumped in water (river, lake, ooazn)
C} Bury

D Im bag=

D Takan to gardan recychs centra

'::J Camposted

[:} Flushed daown the toilat

[:_j Other
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Hiow is general waste disposed off
O In in and bin collacted

() Burn

O Durmped or land

D Dumped in water [rives, lake, ooaan)
O Bury

O In Bags

D Taken to gardan recycle centra

O Camgasted

O Flushed dawn the tailat

D Other

Haow is bulky waste disposad of!
() Inbin and bin collected

D Burn
O Dumped on land

D Dumped in wiater [river, lake, ooaan)

C) Bury
(:] In bags

D Taken to gardan recycls centra
D Compaosted
[::1 Flushied dawn the tailat

O Other
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https:/few Jobotoalbox.org/praview ormehttps /...

How are napples dispesed of?
{:} In i invd birs ollacted

() Burn

() Dumped on land

() Dumpad in water (river, lake, coean)
O Buny

D In bags

() Takan to gardan recych centre

() Compestad

() Flushed down the toilet

() Cther

What percantage of your waste is dumped or buried?

IF ol el L ) B o WARA T (TR, Fenenal Dk miyaie ) weThel e evalaghe o e o Buirieo? IS T mann @ gueas,

Appreciation of the Collection Service

Rating for waste collection tervice

I, ery UnsadinAed J, Soomewial Sinsaliefe, B Mecrral 4. Somewhat Sapiefied, A, Sansfie

Reascn for waste rating

Suggestions for improvemaent for waste collection

Community recycling

D Othr

Dows anyonae currantly collact racyclable material in your community?
{:} Yaex, | keap my PET battles, cans and glass Bortles separate and take thiem to et SO monday

D ez, | separate my recyclibles and someane comes and collects them and pays ma
D x| separat my recyclables and someans comes and colects them withaut paymen:
Cj Someans goes thraugh my bin'bag and collects recylatlas

D Ma, no-ane in my cammunity collects recyclable matarial
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What materialz are collected?

If no recyclables are currently being separated or collected, are you willing to separate waste into
recyclables, arganics, food waste etc. WhyWhy not?

Willingness to Pay fior the Service

Hiow much would you be willing to pay for waste collection every month?

Do you support & prepaid rubbish bag? (informal settlements onlyl
(i8] i -'-...-I:.;.\-l a1 KiEa of L

FE o s [ e ® I
D Yaz
O Ma

e weaste in? Wihen [

AEVRARE  SOECING QA rne
\

Hiow much would you be willing to pay for rubbish bag? (informal settlements anly)

ASFERE TGP T TOE0SE OF LA 0L ATRISY i & DT, Proi @AY AOLAYD i B A0S [0 D9 PO 0 ST G

Hiow much would you be willing to pay for an orange bag?

CDL and Recycling

Comments

Ay exlrd comunents
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Annex 2: Improved waste management options presentations
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HOW CAN WE HELP?

BY MARK LIPTROT
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THE EARTH NEEDS
SOME TLC...
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*SAVES RAW MATERIALS / LANDFILLS

*USES LESS ENERGY & WATER

6 USES LESS NATURAL RESOURCES

REDUCES POLLUTION
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ARE WE COMMITTED TO RECYCLING &
WASTE MANAGEMENT ?

NO, REALLY, ARE WE?




£
[*]
2
c
S
v

Green

iz

Chur

(1sn4y oqaouin jo Asa1inod)

i

iISTA OFIA

63



. “JWOINI

,__mh VAINIO OL d70S 34 O
FJWOH dNOA AFILNVIE
NVOI HOIHM S3INO M3IN

FHNLIOVINNVIN OL

SWILI FLSVM ONISN AG"

THATOAIITY

NVHL dIHL  FTOAIdN
NVO NOA OS




iIdOOHM
dOOHM — ONI'TOAIdN



iIdOOHM
dOOHM — DNI'TOAIdN




Green
Crrvidarve

iz

Chur

dOOHM

iIdOOHM
ONITOAIdN



CLur Mz &9

)

UPCYCLING — WHOOP
WHOOP!



Chur

dOOHM

iIdOOHM
ONITOAIdN




70

- ~%m<HZOv_<Hn_ A9 AIANOISSINWOD
NDIS3AA 0930WN ‘SYINIVLINOD
I NWOUd AAdVIN SHAMO1d ANV SANIA

b Y N

-

L

GCre
1z Conﬂ

=

-
a2
|
J

IdOOHM dOOHM — DNI'IOAIDN



Green
W2z ravvidave

Wz

Chur

dOOHM — DNI'TOAINN



RxQQt\S
, dOOHM — ONITOADdN



UPCYCLING — WHOOP

WHOOP!

Green
NZ aviidace




Green
Corridors

iz

- g:.u&.v&b




UPCYCLING — WHOOP

WHOOP!

~ Green




~ Green

Chur

dOOHM

76

IdOOHM
ONITOAIAN



Chur

iIdOOHM
dOOHM — ONI'IOAIN

77



Green
W Corridors




Green
Corridors

iz

Chur

79



Green
W/Z Corridors

M
.lS !

"ﬁ"‘”r‘ﬁ.

g' |)US\J|




- Green

|

Chur

et e

—~

copnntnn MMM ..mo00¢¢,0. ’ ~ B Tt
“on re VRN AW e Yy

Q

05.04. vll..i.,?d. ! l”’ ~

bbb it $

'&... W'!

v S P e e

nmmmt %

dOOHM — DNI'TOAIdNN



RxQQI\S
dOOHM — ONITOADdN



In

Green
W/Z Corridors

-

Chur
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THERE IS ONLY ONE PLANET!
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"THE AGE OF THE ANTHROPOCENE"
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Current situation

6.1 Sprawling informal settlement

® Visible from M19, just past the
Springfield N2 Intersection

®* Not electrified
®* Small container block ablutions

®* No formal waste collection from
DSW

® Another accident waiting
to happen
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Fisheries & Aquaculture

L L u r | Centre for Environment

Science

About us

The Centre for Environment, Fisheries and
Aquaculture Science is the UK’s leading and most
diverse centre for applied marine and freshwater
science.

We advise UK government and private sector
customers on the environmental impact of their
policies, programmes and activities through our
scientific evidence and impartial expert advice.

Our environmental monitoring and assessment
programmes are fundamental to the sustainable
development of marine and freshwater industries.

Through the application of our science and
technology, we play a major role in growing the
marine and freshwater economy, creating jobs, and
safeguarding public health and the health of our seas
and aquatic resources

Head office

Centre for Environment, Fisheries & Aquaculture
Science

Pakefield Road

Lowestoft

Suffolk

NR33 OHT

Tel: +44 (0) 1502 56 2244

Fax: +44 (0) 1502 51 3865

Weymouth office
Barrack Road
The Nothe
Weymouth

DT4 8UB

Tel: +44 (0) 1305 206600
Fax: +44 (0) 1305 206601
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150 9001 Environmental -
Management INVESTOR IN PEOPLE

© Crown copyright 2019
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Customer focus

We offer a range of multidisciplinary bespoke
scientific programmes covering a range of sectors,
both public and private. Our broad capability coers
shelf sea dynamics, climate effects on the aquatic
environment, ecosystems and food security. We are
growing our business in overseas markets, with a
particular emphasis on Kuwait and the Middle East.

Our customer base and partnerships are broad,
spanning Government, public and private sectors,
academia, non-governmental organisations (NGOSs),
at home and internationally.

We work with:

. a wide range of UK Government departments
and agencies, including Department for the
Environment Food and Rural Affairs (Defra)
and Department for Energy and Climate and
Change (DECC), Natural Resources Wales,
Scotland, Northern Ireland and governments
overseas.

o industries across a range of sectors including
offshore renewable energy, oil and gas
emergency response, marine surveying, fishing
and aquaculture.

° other scientists from research councils,
universities and EU research programmes.

. NGOs interested in marine and freshwater.
local communities and voluntary groups, active
in protecting the coastal, marine and freshwater
environments.

www.Cefas.co.uk

Printed on paper made from a minimum 75% de-inked post-consumer waste %8
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	Executive Summary 
	The Commonwealth Litter Programme (CLiP) is an initiative delivered by the Centre for Environment, Fisheries and Aquaculture Science (Cefas) and funded by the United Kingdom’s Department for Environment, Food and Rural Affairs. The initiative supports developing countries across the Commonwealth in preventing plastics entering the ocean. 
	 
	In 2019, CLiP contracted Green Corridors to carry out a pilot study considering sustainable community-based solutions and awareness to waste management in areas with non or insufficient municipal waste management. This project, based in the eThekwini region, was run in support of the Department of Environmental Affairs Source-to-Sea programme. 
	 
	This community-based study focused on household waste reduction and litter removal in two informal settlements, Quarry Road West and KwaShembe, in Durban, South Africa. The selected sites are both located in the lower uMngeni River catchment within 15 kilometres on the river mouth and are identified as significant sources of marine plastic pollution due to inadequate waste management practices and systems in these communities. Collaborative networks and relationships were key features of the approach and me
	 
	Following the initial stakeholder engagement processes, waste classification surveys were conducted in each site, working in conjunction with Asia Pacific Waste Consultants (APWC). This was followed by culturally adapted education and awareness building processes and consultative exploration and planning of steps to improve waste management, conducted respectively by Green Corridors in the Quarry Road informal settlement, and by the Aller River Pilot Project in the KwaShembe informal settlement. Finally, da
	 
	A key finding was the importance and value within the densely constructed informal settlements context of having appropriate and accessible facilities for the temporary storage of domestic waste during the intervals between weekly municipal collections. Consultations with the communities highlighted the difficulties faced by residents of the very densely constructed and populated settlements in storing waste bags in their homesteads. This often leads to the community disposing their waste in the nearby rive
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	1 INTRODUCTION 
	CEFAS contracted Green Corridors to conduct a pilot study to organise and run a pilot waste removal and outreach within the geographic space of Durban in South Africa. This pilot study is part of the Commonwealth Litter Programme (CLiP). 
	 
	The main objective of this study, in support of CLiP’s broader objectives, was to carry out in situ community-based research in selected settlements, to inform the design and implementation of sustainable waste management solutions in key marine pollution source locations in South Africa. 
	 
	An inception meeting via skype and telephonic linking took place on 29 July 2019.  During the meeting, Green Corridors (the contractors) reiterated the fundamental principles guiding their approach to this assignment, which centred on strategic and practical collaboration, participatory engagement, education and social learning with communities, sound quality assured scientific data management and green economy growth through waste recycling and beneficiation. 
	 
	The focus on KwaZulu-Natal (KZN) and eThekwini came out of consultations between Cefas and the South African national Department of Environment, Forestry and Fisheries (DEFF), formally the Department of Environmental Affairs (DEA). The large population in the province and particularly in eThekwini, as the metropolitan centre of KZN, and the large number of rivers on this eastern seaboard of the southern African sub-continent, make this area the focus of the department’s Source-to-Sea Programme, and informed
	 
	The study aimed to investigate inadequate waste management that contributes to marine litter, most of which is plastic pollution. The study built an understanding of what waste is made up of, and how it is dealt with in areas lacking effective waste management, with the aim of setting up practical solutions, that would ideally become long term, self-funding, household waste removal or reduction programmes, in one or more unserviced or poorly serviced areas in eThekwini.1  
	1 eThekwini is the name of the metropolitan local government of the City of Durban. 
	1 eThekwini is the name of the metropolitan local government of the City of Durban. 
	2 For full results on the waste classification study please refer to APWC (Asia Pacific Waste Consultants), 2020. Waste classification report. The Commonwealth Litter Programme, South Africa. 

	 
	Working in conjunction with APWC the study involved waste classification surveys in each site. Household waste was collected from ten households over a period of seven days in both settlements. After the seven days the waste bags were collected and taken to the Springfield Transfer Station where APWC classified and sampled this waste. 2 
	 
	 Culturally adapted education and awareness building processes were linked with consultative exploration and planning of steps to improve waste management within the informal settlements. The study emphasised innovation and collaboration with municipal functions and communities.  
	 
	Following the initial project planning phase, the following processes were undertaken:   
	• Rapid baseline assessment of the state of waste management systems in the identified community. This included mapping and drone photography showing waste in the environment in both study sites. 
	• Rapid baseline assessment of the state of waste management systems in the identified community. This included mapping and drone photography showing waste in the environment in both study sites. 
	• Rapid baseline assessment of the state of waste management systems in the identified community. This included mapping and drone photography showing waste in the environment in both study sites. 

	• A combined household waste classification, environmental and attitudinal survey, which included briefing of two survey fieldworker teams (led by APWC), household waste collection, and waste sampling and classification (led by APWC). 
	• A combined household waste classification, environmental and attitudinal survey, which included briefing of two survey fieldworker teams (led by APWC), household waste collection, and waste sampling and classification (led by APWC). 

	• An outreach programme was held to create awareness and educate youth on waste management, which included community focus group discussions, a combined community outreach and education event involving residents from both selected study communities, and community outreach, education and solution-oriented workshops carried out separately in the two study communities. 
	• An outreach programme was held to create awareness and educate youth on waste management, which included community focus group discussions, a combined community outreach and education event involving residents from both selected study communities, and community outreach, education and solution-oriented workshops carried out separately in the two study communities. 

	• Community-based waste management solutions were explored in both study communities. 
	• Community-based waste management solutions were explored in both study communities. 

	• Four temporary waste units were installed in the Quarry Road settlement.   
	• Four temporary waste units were installed in the Quarry Road settlement.   

	• Four young people wererecruited from the community and employed by Green Corridors as Social Facilitators in the Quarry Road community assisted with education, workshopping and implementation of solutions. 
	• Four young people wererecruited from the community and employed by Green Corridors as Social Facilitators in the Quarry Road community assisted with education, workshopping and implementation of solutions. 

	• Green Corridors presented preliminary data and findings of the study in two national level communication events in Ekurhuleni in November (The Plastic Colloquium) and in Cape Town in December 2019 (CLiP Innovation Conference: STEM the Tide of Plastic Waste). 
	• Green Corridors presented preliminary data and findings of the study in two national level communication events in Ekurhuleni in November (The Plastic Colloquium) and in Cape Town in December 2019 (CLiP Innovation Conference: STEM the Tide of Plastic Waste). 


	 
	  
	2 OVERALL DESIGN, APPROACH AND METHODOLOGY  
	 
	Green Corridors designed and managed the pilot study in consultation with the Cefas CLiP team, liaising particularly with the contract lead (Josie Russel), the project manager (Julia Baker), and the CLiP country lead (Fiona Preston-Whyte). 
	 
	2.1 Collaboration and partnerships 
	The pilot study approach and methodology mobilised and utilised key partnerships at technical and community levels. The study capitalised on pre-existing collaborations between Green Corridors, the eThekwini Department of Human Settlements, in particular its Iqhaza Lethu project, and the Aller River Pilot Project.  
	 
	The Iqhaza Lethu project is an initiative of eThekwini Human Settlements to explore ways of improving the quality of life of residents of informal settlements in the city, while their informality persists, which realistically in many instances, will extend beyond the short term. 
	 
	The Aller River Pilot Project has, since 2016, developed innovative approaches, methods and tools for working with communities to improve the health of local natural waterways. Alongside natural eco-system rehabilitation measures, the Aller Project has trained previously unemployed locally recruited township young people as eco-champs, whose role is to lead environmental education, awareness raising and behaviour change strategies in local communities. 
	 
	Iqhaza Lethu and the Aller River Pilot Project helped to select the sites for the pilot study.  At the technical level, the pilot study linked with the Cefas CLiP waste classification study in eThekwini, which was implemented by APWC. The waste classification study complemented and augmented the community-based pilot study.  Green Corridors facilitated the access for APWC to the selected study communities, by introducing them to community structures (councillors, local committees and ‘war rooms’). APWC’s tr
	 
	2.2 Pilot study site selection 
	Two pilot sites were chosen by a process of consultation between Green Corridors, Iqhaza Lethu, the Aller Project and Cefas. Both sites are informal settlements located immediately alongside rivers/streams that discharge into the lower uMngeni catchment. Both of these sites are also among the eight  informal settlements focused on in the current initial phase of the Iqhaza Lethu project. Importantly, in both sites, project partners had already secured access to operate in the respective communities through 
	 
	 
	 Site 1: Quarry Road West Informal Settlement 
	The Quarry Road West Informal Settlement (QRWIS) straddles the lower Palmiet River about 0.5 kilometres upstream from this tributary confluence with the uMngeni River. Refer to Figure 1. This is the first substantial river or urban stream discharging into the uMngeni above the estuary on the southern side of the uMngeni, about five kilometres from the uMngeni river mouth. It is a noted source of major plastic pollution into the uMngeni estuary, beaches and marine environment.  
	 
	The settlement has approximately 560 homesteads, which are extremely densely constructed2. This makes it very difficult for the municipal waste collection service to access the area as there are no navigable roads in the settlement. Waste bags need to be placed at one collection point for the waste service to be able to collect the waste. The locals opt to discard their waste in the river as some live very far from the collection points. During the recent April 2019 floods, a number of homesteads built near
	2 Williams, D., Costa, M.M., Sutherland, C., Celliers, L., Scheffran, J., Vulnerability of informal settlements in the context of rapid urbanization and climate change, Environment and Urbanisation, Vol 31, pages 157 – 176. 
	2 Williams, D., Costa, M.M., Sutherland, C., Celliers, L., Scheffran, J., Vulnerability of informal settlements in the context of rapid urbanization and climate change, Environment and Urbanisation, Vol 31, pages 157 – 176. 
	 

	 
	         
	Figure
	Figure
	Photo 1: QRWIS Before the April 2019 floods                        Photo 2:  QRWIS Before the April 2019 floods                                  (Mhlengi Ndlovu, December 2018) 
	 
	         
	Figure
	Figure
	Photo 3:  QRWIS After the April 2019 floods    Photo 4: QRWIS After the April 2019 floods             (Mhlengi Ndlovu, December 2018)
	 
	  
	Residents are partly attracted to this location by its proximity to work opportunities and the topography of the area. QRWIS lies on a floodplain, thus making it easier for people to settle and construct their homesteads. The area also lies near a very busy municipal road (M19), making it easy for locals to commute to and from work. 
	 
	The QRWIS settlement has a history of major challenges around waste management. As an informal settlement, for many years there was no waste removal service, and large waste dumps grew alongside the river. Engagement by the municipality around 2015 on waste removal was initially rejected by the community, who sought work opportunities for residents in the waste management function. Many engagements have since taken place, leading to the current situation in which the community is partially serviced through 
	 
	Green Corridors initiated waste management support in QRWIS under their education-based clean-up and recycling project, preceded by their Project Hlwekisa, in 2018. This project aims to empower the QRWIS to formally participate in the waste economy as recycling intermediaries and collectors, leading to reduced pollution and improved waste management systems, and reduced downstream and marine plastic pollution. The Iqhaza Lethu project also focuses on capacitating residents of informal settlements in improvi
	 
	 
	 
	 
	 
	 
	 
	 
	Figure
	Figure
	Figure 1: Quarry Road West, Durban (Google Maps) 
	 
	 
	 
	 
	 
	 

	 
	 


	 
	 
	 

	 
	 



	Figure
	Figure
	Figure
	Figure
	Photo 5: Quarry Road West Informal Settlement Aerial photos           (Green Corridors, November 2019)
	 Site 2: KwaShembe Informal Settlement Clermont 
	The KwaShembe section of Clermont is located alongside the uMvuzane stream, which discharges into the uMngeni river about 12 kilometres from the uMngeni river mouth. KwaShembe has eight informal settlements alongside the uMvuzane stream. Refer to Figure 3 below. Iqhaza Lethu has engaged with the Ezimbileni section of KwaShembe.  
	 
	The main attraction for the development of KwaShembe, as an informal settlement, is its locality. The area is located near Pinetown, which is rich in industry in Westmead.  
	 
	The settlement has been planned with roads and basic water reticulation to standpipes, with electrification, and Community Ablution Blocks, and kerbside waste removal services.  
	 
	However, Clermont is characterised by high tenancy rates, with large numbers of densely settled homesteads on properties that are often owned by absentee landlords. The determination of waste collection services is based on the number of tenants, whereas the actual population size is much greater, particularly in the eight densely settled informal settlements. Furthermore, the landscape is characterised by steep slopes dropping to the river.  
	 
	These factors, exacerbated by poor monitoring of the municipally appointed contractors, result in an extremely ineffective waste management system. Residents routinely dispose of their waste in the stream and surrounding open spaces rather than take it to the road for collection. The area is infested with rats. Pigs and dogs burrow in the dumped waste. In times of heavy rainfalls increased volumes of waste enters the stream. This impacts on downstream settlements and the terrestrial and aquatic ecology and 
	 
	      
	 
	 
	Figure
	Figure
	Figure 2: KwaShembe , Clermont (Google Earth)
	 
	 
	 
	 
	 

	 
	 

	 
	 
	 


	 
	 
	 

	 
	 

	 
	 



	Figure
	Figure
	Figure
	Figure
	Photo 6: KwaShembe , Clermont Aerial Photos            (Green Corridors, November 2019)
	2.3 Methodology, tools and resources 
	Green Corridors with the University of KwaZulu-Natal (UKZN) worked closely to develop baseline research methodology, along with the consultative collaboration with Cefas and APWC. Their input into the baseline study focused on the community profile and plastic pollution. Green Corridors led the design of the study and development of the survey methods and protocols. The contractor was in regular communication with the CLiP project team. Throughout, the contractor applied participatory consultative methodolo
	 
	Basic questionnaires. 
	Questionnaires were the first tool used to gather information from both settlements. The questionnaires were simplified to basic English for the communities to easily understand the questions. 30 households were interviewed but due to project deviations only ten surveys were used for analysis.  
	 
	Workshops and Focus groups. 
	Community gatherings with the community members. This gave Green Corridors a platform to get views and opinions from the community. The people attending the workshops and focus groups were members that were interviewed during the questionnaire phase. Other community members who were interested were also invited to join the discussions.  
	 
	Assessments and planning took place in the community workshops held in the two communities. Community outreach included workshops and a community event held for both communities. This included drama and dance presented by young people and involved collaboration with education officials from DSW and eThekwini’s Department of Water and Sanitation.  
	 
	Photographic evidence was collected and used for monitoring and study presentation purposes. The waste management solutions, which arose from the community consultation, included other levels of waste management such as: 
	• Empowerment of and support to informal collectors 
	• Empowerment of and support to informal collectors 
	• Empowerment of and support to informal collectors 

	• Strengthening Green Corridor’s primary collection capacity to sell on to buy back centres and other recycling intermediaries; and 
	• Strengthening Green Corridor’s primary collection capacity to sell on to buy back centres and other recycling intermediaries; and 

	• Sorting and sending contaminated/ unrecyclable plastic to Green Corridor’s conversion plant that will be producing and selling pavers made from heat-blended glass and normally non-recyclable plastic. 
	• Sorting and sending contaminated/ unrecyclable plastic to Green Corridor’s conversion plant that will be producing and selling pavers made from heat-blended glass and normally non-recyclable plastic. 


	 
	Findings and solutions were shared at the DEA’s Plastic Colloquium in Ekurhuleni in November 2019 and at the CLiP Innovation Conference: STEM the tide of Plastic Waste in Cape Town in December 2019, in the form of both informal and formal presentations.  
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	3 PILOT STUDY ACTIONS COMPLETED AND POTENTIAL SOLUTIONS  
	 
	3.1 Action 1: Rapid household, environmental and attitudinal survey
	Action one: a rapid household, environmental and attitudinal survey, was undertaken at both KwaShembe and Quarry Road. The field workers were briefed and trained by APWC and Green Corridors at the community sites. The field workers were sourced from the local community. The aim of was to conduct household surveys as part of a research study on plastics and marine litter pollution. 
	 
	APWC was carrying a waste composition survey of households, as part of this, 30 randomly selected households were approached to allow APWC to take their weekly household waste bags.  The first black plastic bags were distributed to 30 households around the Quarry Road West and KwaShembe Communities. These bags were used as receptacles for any available waste in the households before the start on the next day of the 7 days of monitored and measured waste collection. 
	 
	The following morning, the field workers collected the bags distributed the previous day and these were discarded accordingly. The second black bags were distributed. The new bags were to be kept for duration of 7 days before collection. These bags were used as a sample for the classification of waste. 
	 
	The field workers and Green Corridors were in continuous contact over the collection period.  Some issues surfaced at Quarry Road over the collection period. A number of selected households wanted to discard the bags as they stated that the bags had a foul smell and maggots were starting to appear. In consultation with the APWC survey field worker, a solution was reached, in terms of which the first batch of measured bags were collected from the household halfway through the sampling period and new bags wer
	 
	On the 7th day, the sample waste bags were collected from all sampled households. The bags were all clearly marked. The bags collected mid-way and the bags collected on the 7th day were all put together and clearly marked as per household number. Out of the 30 household bags, 20 were discarded and ten bags were used for the sampling and classification. The objective was to carry out 30 interviews, however this was disrupted by a crime incident at KwaShembe which lead to only ten bags being sampled. The clas
	 
	Below are the findings of the household interviews conducted. 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 Quarry Road West householdiInterviews  
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	Figure 3: Dwelling Type     Figure 4: House Ownership 
	 
	The settlement of Quarry Road West is made up of Informal housing (figure 3). 78% of the housing is owned by the occupants, 22% of the community is renting the homesteads (figure 4).  
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	Figure 5: Source of Income   Figure 6: Access to Electricity  Figure 7: Access to Sanitation 
	 
	Only 11% of the community is formally employed. 44% live on social grants provided by the government and 45% sell products to the public (figure 5). The entire QRWIS population has an illegal electricity connection (figure 6), this is typical of informal settlements. The settlement has sanitation blocks as a form of sewerage management (figure 7).  
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	Figure 8: Source of Black Bags   Figure 9: Waste collection system Figure 10: Frequency of collection 
	 
	75% of the community stated that the council (DSW) provides refuse bags (figure 8). Only 62% stated that these bags are collected (figure 9). An area for temporary storage is an ideal solution for the storing of waste bags before the collection period.  
	 A great number (75%) of the population of QRWIS stated that waste is collected every week by DSW (figure 10).  
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	Figure 11: How is general waste disposed of Figure 12: Community recycling 
	 
	67% of the population stated that waste bags are dumped in the river (figure 11). This is very evident in QRWIS. The amount of waste that was found in the stream was very evident. However, with the installation of the storage receptacle (resulting from this pilot study) the locals have opted to take their waste to the temporary storage units placed in four sections of the settlement.  
	 
	Recycling in Quarry Road seems to be another feasible option for improved waste management. A great number of local people know of available recyclers in the community (figure 12).  
	 
	 
	 
	 
	 
	 KwaShembe householdiInterviews 
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	Figure 13: House ownership      Figure 14: Dwelling type 
	 
	75% of the population of KwaShembe lives in a rented property (figure 13). This was highlighted on section 2.2.2. The number of people in the community far exceeds the numbers provided for by waste management services. The types of dwellings dominant in KwaShembe are temporary shelters, 87% (figure 14). These shelters are normally rented out. 
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	Figure 15: Source of income   Figure 16: Access to electricity  Figure 17: Access to sanitation 
	 
	Majority (50%) of the KwaShembe community receives social grants from the government as a source of Income. This is typical of informal settlements. 37% of the population rely on informal trade for a living (figure 15). 62% use prepaid electricity and 38% is illegally connected (figure 16). Often fires in informal communities are caused by illegal connection of electricity. The entire population of KwaShembe is reliant on sanitation blocks (figure 17), these are located throughout the settlement. 
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	Figure 18: Source of Bags   Figure 19: Waste Collection System         Figure 20: Frequency of Collection 
	 
	DSW provides 50% of the black refuse bags to KwaShembe. 37% purchase their own bags (figure 18). 62% of the population stated that there is a waste collection system in place. 38% stated that no waste collection service exists (figure 19). It could be that these people with no waste service live in the valley bottom where the DSW trucks do not have access.  
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	Figure 21: Community recycling     
	 
	Recycling in KwaShembe seems to be another feasible option for improved waste management (figure 21). A great number of local people know of available recyclers in the community. 
	 
	3.2 Action 2: Focus Group Discussions 
	The Quarry Road West focus group was held on Friday October 18 2019 at the Quarry Road Informal Settlement, ward 23. The seating was attended by 19 people. The KwaShembe focus group was carried out on the 27 September 2019 and was attended by ten people, three of the attendees sit on the local committee.   
	 
	Focus group discussions were held at both Quarry Road West and KwaShembe. The discussions were facilitated by Ms. Thozeka Letuka, an experienced facilitator.  The purpose of the focus group discussions was to investigate attitudes to and practices around waste management in general. The focusgGroups served as a follow-up to the survey exercise 
	carried out in conjunction with APWC in both the communities. The Focus Group Discussion set the basis for a further planning session which included representatives of the community and other responsible stakeholders from DWS and eThekwini Waste and Sanitation (EWS) departments. The main purpose of the planning session was to co-design interventions in support of more effective waste management in the focus area, in a facilitated inclusive consultative process.  
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	Photo 7: Quarry Road Focus Group                                 Photo 8: Quarry Road Focus Group    
	(Ayanda Mnyandu, September 2019) 
	 
	The summary of the main issues that came out of the focus groups were; 
	• Lack of plastic bags from municipality (DSW) 
	• Lack of plastic bags from municipality (DSW) 
	• Lack of plastic bags from municipality (DSW) 

	• Plastic bags have to be collected from ward committee not everyone has access to bags 
	• Plastic bags have to be collected from ward committee not everyone has access to bags 

	• Lack of storage space for recycling as settlement is too dense 
	• Lack of storage space for recycling as settlement is too dense 

	• DSW does not collect from their households 
	• DSW does not collect from their households 

	• There is a general lack of awareness about waste, and how ordinary people can participate in the management thereof. 
	• There is a general lack of awareness about waste, and how ordinary people can participate in the management thereof. 


	 
	Figure
	Photo 9: Main Issues identified from Focus Group     (Ayanda Mnyandu, September 2019)   
	 
	From the discussions it can be concluded that most of the issues relating to waste management in informal settlements point to the lack of service from the municipality. Informal settlements are not serviced the same as other formal areas in the city. The people in these settlements are neglected and are not equipped with the necessary infrastructure for better waste management. A number of issues are attributed to the informal communities disposing of their waste in the streams and dumping waste illegally.
	informal communities. The war on plastic and marine litter will not be curbed if the municipality and departments service some areas and neglect others. 
	 
	Possible solutions that were suggested at the focus groups; 
	• Installation of a temporary waste storage, to serve as a collection point accessible to the municipality 
	• Installation of a temporary waste storage, to serve as a collection point accessible to the municipality 
	• Installation of a temporary waste storage, to serve as a collection point accessible to the municipality 

	• Link recyclers or those interested in recycling with buy back centres 
	• Link recyclers or those interested in recycling with buy back centres 

	• DSW to collect at least twice a week in informal communities 
	• DSW to collect at least twice a week in informal communities 

	• DWS contract locals with vans to help collect bags from community as vans are smaller than DWS trucks. This will help with the waste collection and create employment opportunities in the community 
	• DWS contract locals with vans to help collect bags from community as vans are smaller than DWS trucks. This will help with the waste collection and create employment opportunities in the community 

	• DSW to provide plastics weekly to every household 
	• DSW to provide plastics weekly to every household 


	 
	 
	3.3 Action 3: Improved waste management options: A multi-stakeholder conversation 
	A workshop was undertaken for both KwaShembe and Quarry Road communities. The workshop was held on the 25 November 2019. This workshop was held at a community hall located at KwaShembe and interested community members from Quarry Road were transported to the venue by Green Corridors. The workshop was attended by 39 people. The objective of the gathering was to bring relevant stakeholders together to consider practical, doable, affordable solutions that involved residents, organised civil society, local gove
	• Local residents  
	• Local residents  
	• Local residents  

	• Departments of Durban Solid Waste, Water and Sanitation and Environmental Planning and Climate Protection – they are interested and affected local government departments with mandates directly related to water, sanitation and waste management. Representing this grouping were members of management (decision-making), operations (carrying out decisions), education (teaching communities). Landfill management was also included. All the invited departments attended the workshop.  
	• Departments of Durban Solid Waste, Water and Sanitation and Environmental Planning and Climate Protection – they are interested and affected local government departments with mandates directly related to water, sanitation and waste management. Representing this grouping were members of management (decision-making), operations (carrying out decisions), education (teaching communities). Landfill management was also included. All the invited departments attended the workshop.  

	• Conservation agencies from organised civil society – eThekwini Conservancies Forum and Kloof Conservancy uMngeni Estuary Conservancy (gave input into the trash narrative from the ocean’s perspective)); Save Our Rivers ZA (for river and waterway protection).  
	• Conservation agencies from organised civil society – eThekwini Conservancies Forum and Kloof Conservancy uMngeni Estuary Conservancy (gave input into the trash narrative from the ocean’s perspective)); Save Our Rivers ZA (for river and waterway protection).  

	• Private sector – an observer from an international absorbent hygiene product (AHP) manufacturer, Kimberly-Clarke, was present to represent the position and responsibility of manufacturers; Big Start (a local small business working in the environmental education space) and local recyclers and upcyclers to represent livelihoods opportunities related to waste management. 
	• Private sector – an observer from an international absorbent hygiene product (AHP) manufacturer, Kimberly-Clarke, was present to represent the position and responsibility of manufacturers; Big Start (a local small business working in the environmental education space) and local recyclers and upcyclers to represent livelihoods opportunities related to waste management. 


	 
	Figure
	 Photo 10: Improved Waste Management Workshop                                                                (Ayanda Mnyandu, September 2019) 
	 
	The following assumptions underpinned the design of the workshop proceedings: 
	• Waste management is a municipality-wide challenge. 
	• Waste management is a municipality-wide challenge. 
	• Waste management is a municipality-wide challenge. 

	• Waste management is an “us-problem” not a “them-problem”. This view is not widely shared by local government. 
	• Waste management is an “us-problem” not a “them-problem”. This view is not widely shared by local government. 

	• Local communities must be part of the design and execution of solutions. 
	• Local communities must be part of the design and execution of solutions. 

	• Human settlements should be part of the conversation. 
	• Human settlements should be part of the conversation. 

	• Waste management in semi- and informal settlements is inadequate and a serious problem in situ and at the end of the catchment, i.e. the ocean. 
	• Waste management in semi- and informal settlements is inadequate and a serious problem in situ and at the end of the catchment, i.e. the ocean. 

	• There is “gold” in trash and opportunities for localised separation at source, recycling and upcycling are obvious aspects of any solution to the challenge. 
	• There is “gold” in trash and opportunities for localised separation at source, recycling and upcycling are obvious aspects of any solution to the challenge. 

	• Under the circumstances, waste management is difficult and will require a committed, collaborative and driven process. 
	• Under the circumstances, waste management is difficult and will require a committed, collaborative and driven process. 


	Short presentations were made by a wide variety of key stakeholders as a means of “painting the picture” and describing the context within which the discussion needed to take place. Refer to Annex 2 for some of these presentations. This was followed by groups discussing the following three key questions.  
	 
	A. What is the problem? 
	Define all the issues related to waste management in an area like KwaShembe  
	What is the waste? 
	Why does it lie around? 
	Who should help? 
	Who can help? 
	 
	B. How would we like the area to look? 
	What is the vision of the community about how the environment could and should look? 
	 
	C. How can we get from A to B, together? 
	What solutions can we come up for the challenges identified in A that can help achieve the vision of B? 
	 
	The outcomes from the above questions are as follows; 
	 
	What is the problem?  (community feedback) 
	• Everyone litters.  
	• Everyone litters.  
	• Everyone litters.  

	• People lack education and have a belief that when they litter, they are creating employment opportunities. If they do not dump, or dispose their waste correctly, then some individual will lose their job since there will not be any more waste to pick up. 
	• People lack education and have a belief that when they litter, they are creating employment opportunities. If they do not dump, or dispose their waste correctly, then some individual will lose their job since there will not be any more waste to pick up. 

	• People do not always put out the rubbish in the right place at the right time.  
	• People do not always put out the rubbish in the right place at the right time.  

	• Locals sometimes do not take out their waste bags on the day of collection, mostly because the collection point is too far from their home. These people end up dumping their bags in streams and illegal dumps. 
	• Locals sometimes do not take out their waste bags on the day of collection, mostly because the collection point is too far from their home. These people end up dumping their bags in streams and illegal dumps. 

	• DSW does pick up, but not frequently enough.  
	• DSW does pick up, but not frequently enough.  

	• Informal settlements are overcrowded and very dense. The locals cannot keep waste bags for a period of 7 days (weekly collection), because of pests and foul smells. The locals therefore end up disposing of their waste anywhere. The communities have suggested that waste should be collected at least twice a week. 
	• Informal settlements are overcrowded and very dense. The locals cannot keep waste bags for a period of 7 days (weekly collection), because of pests and foul smells. The locals therefore end up disposing of their waste anywhere. The communities have suggested that waste should be collected at least twice a week. 

	• The waste management solutions that exist do not match the nature of the area.  The same solution for a suburb cannot be applied to a place where people live in informal settlements with no or little infrastructure. 
	• The waste management solutions that exist do not match the nature of the area.  The same solution for a suburb cannot be applied to a place where people live in informal settlements with no or little infrastructure. 


	• There is inadequate infrastructure for the handling of waste – collection and transportation. 
	• There is inadequate infrastructure for the handling of waste – collection and transportation. 
	• There is inadequate infrastructure for the handling of waste – collection and transportation. 

	• The situation in informal settlements makes waste management difficult for residents and for DSW.  
	• The situation in informal settlements makes waste management difficult for residents and for DSW.  

	• The access roads are not always navigable for DSW trucks.  
	• The access roads are not always navigable for DSW trucks.  

	• Sometimes there are no roads, so it is hard for pick up points to be established. 
	• Sometimes there are no roads, so it is hard for pick up points to be established. 

	• The population of informal settlements and even formal poorer areas are very populated, so there are too many people making large amounts of rubbish.  
	• The population of informal settlements and even formal poorer areas are very populated, so there are too many people making large amounts of rubbish.  

	• There are never enough bags for all the rubbish. 
	• There are never enough bags for all the rubbish. 

	• There is a problematic mindset at the heart of the issues:  
	• There is a problematic mindset at the heart of the issues:  

	o People do not see the informal settlements as their real homes, but rather as temporary arrangements, so they do not treat it as they would their actual homes.  
	o People do not see the informal settlements as their real homes, but rather as temporary arrangements, so they do not treat it as they would their actual homes.  
	o People do not see the informal settlements as their real homes, but rather as temporary arrangements, so they do not treat it as they would their actual homes.  

	o Residents do not seem to care about all the rubbish. 
	o Residents do not seem to care about all the rubbish. 

	o People are not educated about waste and the dangers of it or even the value of it.  
	o People are not educated about waste and the dangers of it or even the value of it.  

	o Residents do not know all the ways that waste can be useful – recycling as a livelihood,  upcycling, etc.  
	o Residents do not know all the ways that waste can be useful – recycling as a livelihood,  upcycling, etc.  

	o There is very little understanding about the environment and the effect of waste on water, the ocean, the environment, health or climate change.  
	o There is very little understanding about the environment and the effect of waste on water, the ocean, the environment, health or climate change.  

	o Residents do not understand how choked rivers and huge trash build-ups in rivers can lead to flooding and other factors that damage homes. 
	o Residents do not understand how choked rivers and huge trash build-ups in rivers can lead to flooding and other factors that damage homes. 



	 
	Possible solutions 
	Groups allocated responsibility to various role players in identifying what could be done to get from the current situation to the vision. 
	 
	Local departments: 
	• The municipality must increase the frequency of collections. 
	• The municipality must increase the frequency of collections. 
	• The municipality must increase the frequency of collections. 

	• Contractor management systems must be improved. Contractors must be made accountable. 
	• Contractor management systems must be improved. Contractors must be made accountable. 

	• The municipality must place effective bins along streets and other strategic places. These must be well-designed so that they do not cause health problems and are animal-proof. 
	• The municipality must place effective bins along streets and other strategic places. These must be well-designed so that they do not cause health problems and are animal-proof. 

	• Enough refuse bags must be supplied to each household. 
	• Enough refuse bags must be supplied to each household. 

	• Each area should have a site, or transfer station, where waste sorting takes place, with recycling structures for all waste. 
	• Each area should have a site, or transfer station, where waste sorting takes place, with recycling structures for all waste. 

	• The municipality must provide training and start-up support to those interested in recycling. 
	• The municipality must provide training and start-up support to those interested in recycling. 

	• Schools must ensure that they are promoting environmental education by all means possible. 
	• Schools must ensure that they are promoting environmental education by all means possible. 


	 
	Residents 
	• Residents must take responsibility for their own waste. 
	• Residents must take responsibility for their own waste. 
	• Residents must take responsibility for their own waste. 

	• Residents must participate in area clean-ups regularly until there is a habit of keeping the area clean. 
	• Residents must participate in area clean-ups regularly until there is a habit of keeping the area clean. 

	• Parents must lead by example in a positive way, teaching their children to be aware of the benefits of living in a clean, attractive safe neighbourhood. 
	• Parents must lead by example in a positive way, teaching their children to be aware of the benefits of living in a clean, attractive safe neighbourhood. 

	• Residents must co-operate with DSW, EWS and contractors to keep the area clean. 
	• Residents must co-operate with DSW, EWS and contractors to keep the area clean. 

	• Community leadership must prioritise waste management and environmental justice. 
	• Community leadership must prioritise waste management and environmental justice. 

	• Intensify waste recycling. 
	• Intensify waste recycling. 


	 
	Other stakeholders 
	• Manufacturers must reduce packaging and use biodegradable packaging. 
	• Manufacturers must reduce packaging and use biodegradable packaging. 
	• Manufacturers must reduce packaging and use biodegradable packaging. 


	• Manufacturers should take responsibility by actively supporting community-based waste management activities from recycling to education programmes to community greening. 
	• Manufacturers should take responsibility by actively supporting community-based waste management activities from recycling to education programmes to community greening. 
	• Manufacturers should take responsibility by actively supporting community-based waste management activities from recycling to education programmes to community greening. 

	• Private sector must be policed so that they do not dump into waterways. 
	• Private sector must be policed so that they do not dump into waterways. 

	• Private companies should contribute to community greening and cleaning initiatives. 
	• Private companies should contribute to community greening and cleaning initiatives. 


	 
	 
	3.4 Action 4: Community Outreach and Education event Thanda Ndawo Yakho Festival 
	The community outreach and education event was held on the 4 October 2019. The event was organised and run by the Aller River Pilot Project (ARPP) team and Green Corridors. The event took place at the KwaShembe Sports Grounds.  The event was for both the KwaShembe and Quarry Road West communities.  
	 
	The community outreach was well planned and executed by the ARPP and Green Corridors. The theme of the Outreach was “Thanda iNdawo Yakho” which translates to “Love your Area” in English.  The event was well publicised in the KwaShembe area by ARPP and in Quarry Road West by Green Corridors. The event was well attended by approximately 150 people, from both KwaShembe and Quarry Road West. The event was well attended by young and older persons including school learners in their respective uniforms. A number o
	 
	Figure
	Figure
	        Figure 22: Poster of the Event for publicity                             Figure 23: Event programme 
	 
	The event commenced with a community clean-up in which litter was removed from the adjacent stream and area around the KwaShembe Sports Ground. DSW supplied the refuse bags, gloves and rakes. Approximately 50 refuse bags were collected by DSW. After the clean-up, an educational event took place. Local crafts people participated in the event. Items of clothing and other crafts were made from waste materials. These were showcased at the community event. Five locally based dance groups were mobilised to suppor
	 
	The educational entertainment was interspersed by a talk by a representative of the local council. The ARPP Project Leader explained the purpose of the event. Mr. Prince Dlamini from DSW Community Education, had a talk about the importance of communities partnering with DSW in waste management. The DJ and MC both communicated the message of the event constantly and clearly. 
	 
	An important activity that carried on throughout the day was a waste separation demonstration. Members of the ARPP Team demonstrated to the community members ways to separate their waste and identify which waste that is recyclable. The event was a successful and happy occasion. 
	 
	3.5 Action 5: Additional community outreach and education events 
	Two additional items, namely a follow-up meeting with residents in the Beachway area of KwaShembe to discuss waste impacts on the environment, and the launch of an EcoCclub with children in the same area, aged 4 – 12 years of age. Approximately 30 children were part of the launch. 
	 
	The events were preceded by discussions held with community leadership in the local “war room”, a collective of the ward councillor, ward committee members and other elected community representatives. 
	 
	 Awareness building and environmental education of children in KwaShembe 
	A central principle of the approach and methodology is encouraging behaviour change for sustainability. Working with children follows from this. If children become aware of how precious the environment is at an early age, then we have hope for the future. We also know that the adults of any community are more likely to listen to their own children than they are to listen to organisations from “the outside”. The aim is to develop young eco-champs, who will advocate change in their homes and educate their fam
	 
	The ARPP had previously set up eco-clubs in the other Clermont schools, and extended this to a school in KwaShembe.  With the children of the area having just started their long December school holidays, they were keen to join the Eco-Club. The parents of the children were also very excited and keen for their children to start participating in the Eco-Club. The Eco-Club will be involved in river clean-ups and other clean-ups in the area.  The setting up of an Eco-Club is an additional item influenced by the
	 
	 Adult awareness building and education 
	Following on from the successful enviro-cultural Thanda Ndawo Yakho community outreach and education event held in October, Green Corridors and ARPP have continued to engage with groups of residents from different parts of two study communities. The heavy rains in November provided a platform to engage with residents about how waterways become conduits of litter particularly plastic waste. It was shown to the communities how plastic and other wastes has choked the waterways. 
	 
	This study has demonstrated the value and importance of consulting communities in fighting the issue of plastic waste pollution in water resources. It was noted that the people respond better to being consulted rather than being ‘recipients’ of solutions generated by ‘outside’ organisations. The communities were engaged via focus groups, door to door engagements and information sharing sessions. 
	 
	3.6 Action 6: Installation of temporarysStoragw Wasue Units  
	Based on consultations between Green Corridors staff and Quarry Road West residents, which also included the DSW Area Cleansing Officer, the need for temporary storage of domestic waste was identified as one of the solutions to the incorrect disposal of waste. QRWIS is very impacted by incorrect waste disposal. For years the people of QRWIS have relied on the adjacent river as a waste disposal site. DSW has recently started collecting waste bags from the site weekly, but still there is no significant change
	 
	It was then raised by both the QRWIS community members and Green Corridors that temporary storage receptacles were needed.  The design options for temporary waste storage receptacles were discussed with the community, and four sites were identified, with one for each section of the community. This led to the construction by Green Corridors technical staff at the KwaMashu Waste Materials Beneficiation Centre (KMBC), and installation of the four waste receptacles at the identified sites within the QRWIS commu
	 
	Figure
	Photo 11: Temporary Storage Unit for Waste Bags 
	 
	The installation of the receptacles has had an impact on the amount of waste dumped on the riverbanks. The amount of waste has decreased as the temporary storage method is now gaining popularity in the community. It is however unfortunate that with all the efforts to encourage better management of waste, DSW has not supplied bags to the community and waste bags are not collected on a weekly basis. The servicing of QRWIS by DSW is unreliable and not 
	consistent, all the efforts for a better waste management system at QRWIS will eventually go in vain if municipal departments do not keep to the agreement. 
	 
	For Green Corridors, commercially non-recyclable plastics are used as feedstocks for beneficiation at the KMBC. 
	 
	 
	4 RESULTS 
	 
	Continuous monitoring is still necessary in these areas. The pilot study was rolled out to a small minority of people in the communities. As a next step the study should look at expanding the study to the entire boundary of the settlements. From the consultations and engagements with the local community it was evident that the local communities are willing to work hand in hand with the municipality, and other organisations, for improved waste management solutions. However, municipal departments like DWS neg
	 
	Some of the successes of the pilot study are; 
	• Decreased plastic bags entering the river. 
	• Decreased plastic bags entering the river. 
	• Decreased plastic bags entering the river. 

	• Temporary storage receptacles were constructed for the community. These are permanently placed for the benefit of the community. 
	• Temporary storage receptacles were constructed for the community. These are permanently placed for the benefit of the community. 

	• Employment of caretakers for better waste management and minimising waste entering rivers by collection biweekly. 
	• Employment of caretakers for better waste management and minimising waste entering rivers by collection biweekly. 

	• Mobilisation of community members and volunteers for improving waste management.  
	• Mobilisation of community members and volunteers for improving waste management.  

	• Education and outreach assisted in advocating the issues of waste and marine litter. 
	• Education and outreach assisted in advocating the issues of waste and marine litter. 

	• Waste sorting was demonstrated to some members of the community which will also help decrease the amount of plastics and waste entering the system. 
	• Waste sorting was demonstrated to some members of the community which will also help decrease the amount of plastics and waste entering the system. 

	• A movement of young children was initiated and launched to advocate change. 
	• A movement of young children was initiated and launched to advocate change. 

	• Municipal departments were visible in the events. 
	• Municipal departments were visible in the events. 


	 
	These results are significant, taking into account the relatively short implementation time frame and geographic reach of the pilot study.  
	  
	 
	5 SUMMARY 
	The following outcomes are noted as the main value added and positive impacts of this study, made possible through Cefas/CLiP support.  
	 
	The first is the increased knowledge and skills base in Green Corridors and the ARPP and in the KwaShembe and QRWIS informal settlements with regard to waste classification. This has increased awareness of waste and ‘where it goes’. It has also strengthened the potential for improved commercial recycling, and using waste materials as a resource, as part of efforts to move towards a circular economy and optimise the economic value realisable from identified waste streams. 
	 
	Secondly, this study has strengthened Green Corridors methodological understanding and approach, in providing experience-based evidence. This is of particular value in densely constructed informal settlements, illustrating the importance of adequate accessible temporary domestic waste storage facilities. People living in extremely confined dwellings are understandably unlikely to retain odorous waste within their extremely confined dwellings for the duration of a week, in anticipation of the next waste coll
	 
	This experience has strengthened Green Corridors approach and methodology for initiatives to improve waste management in informal settlements, through their focus on addressing the waste entering the environment at source. This complements Green Corridors focus on the interception of plastic waste transported by watercourses through the use of litter booms and other waste interception technologies.  
	 
	Thirdly, this study has contributed to the strengthening of collaborative networks directed towards improved waste management in Durban’s informal settlements. This applies to relationships within civil society, as in the relationships between Green Corridors and the ARPP and the UKZN, and with key players within relevant departments in the eThekwini Municipality, as well as relationships with residents in the study communities. 
	 
	As a committed learning organisation working in to improve waste management and minimising marine plastic pollution, these lessons learned will inform Green Corridors’ strategies and future work towards collaboratively based, sustainable solutions to waste management in informal settlements and the countering the scourge of marine plastic pollution. 
	 
	 
	 
	 
	 
	 
	 
	Annex 1: Sample of the Questionnaire utilised  
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	Annex 2: Improved waste management options presentations 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Presentation 1 
	 
	 
	Figure
	 
	 
	 
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	 
	Figure
	  
	Figure
	Figure
	 
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 


	 
	 
	 

	 
	 


	 
	 
	 


	 
	 
	 


	 
	 
	 


	 
	 
	 



	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	 
	 
	 
	Figure
	Figure
	 
	 
	 
	 
	Figure
	 
	Figure
	 
	 
	Figure
	Span
	SAVES RAW MATERIALS / LANDFILLS 

	 
	 
	Figure
	Span
	USES LESS ENERGY & WATER 

	 
	6 USES LESS NATURAL RESOURCES 
	 
	 
	 
	REDUCES POLLUTION 
	 
	 
	 
	CREATES EMPLOYMENT 
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	 
	  
	Figure
	Figure
	Figure
	 
	Figure
	 
	 
	 
	 
	 
	 
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	 
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	Figure
	Figure
	Figure
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	   
	Figure
	Figure
	Figure
	 
	Figure
	 
	Presentation 2
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	 
	Figure
	 
	 
	Figure
	Figure
	 
	 
	 
	 
	 
	Figure
	Figure
	Figure
	 
	 
	 
	 
	 
	 
	Figure
	 
	 
	Figure
	 
	 
	 
	 
	 
	6.1 Sprawling informal settlement 
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	Visible from M19, just past the Springfield N2 Intersection 
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	About us 
	 
	The Centre for Environment, Fisheries and Aquaculture Science is the UK’s leading and most diverse centre for applied marine and freshwater science.  
	 
	We advise UK government and private sector customers on the environmental impact of their policies, programmes and activities through our scientific evidence and impartial expert advice. 
	 
	Our environmental monitoring and assessment programmes are fundamental to the sustainable development of marine and freshwater industries.    
	 
	Through the application of our science and technology, we play a major role in growing the marine and freshwater economy, creating jobs, and safeguarding public health and the health of our seas and aquatic resources 
	 
	Head office    
	Centre for Environment, Fisheries & Aquaculture Science  
	Pakefield Road 
	Lowestoft 
	Suffolk 
	NR33 0HT 
	Tel: +44 (0) 1502 56 2244 
	Fax: +44 (0) 1502 51 3865 
	      
	Weymouth office  
	Barrack Road 
	The Nothe  
	Weymouth  
	DT4 8UB  
	 
	Tel: +44 (0) 1305 206600 
	Fax: +44 (0) 1305 206601 
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	Customer focus 
	We offer a range of multidisciplinary bespoke scientific programmes covering a range of sectors, both public and private. Our broad capability coers shelf sea dynamics, climate effects on the aquatic environment, ecosystems and food security. We are growing our business in overseas markets, with a particular emphasis on Kuwait and the Middle East. 
	 
	Our customer base and partnerships are broad, spanning Government, public and private sectors, academia, non-governmental organisations (NGOs), at home and internationally. 
	 
	 
	We work with:  
	 
	• a wide range of UK Government departments and agencies, including Department for the Environment Food and Rural Affairs (Defra) and Department for Energy and Climate and Change (DECC), Natural Resources Wales, Scotland, Northern Ireland and governments overseas.  
	• a wide range of UK Government departments and agencies, including Department for the Environment Food and Rural Affairs (Defra) and Department for Energy and Climate and Change (DECC), Natural Resources Wales, Scotland, Northern Ireland and governments overseas.  
	• a wide range of UK Government departments and agencies, including Department for the Environment Food and Rural Affairs (Defra) and Department for Energy and Climate and Change (DECC), Natural Resources Wales, Scotland, Northern Ireland and governments overseas.  

	• industries across a range of sectors including offshore renewable energy, oil and gas emergency response, marine surveying, fishing and aquaculture.  
	• industries across a range of sectors including offshore renewable energy, oil and gas emergency response, marine surveying, fishing and aquaculture.  

	• other scientists from research councils, universities and EU research programmes. 
	• other scientists from research councils, universities and EU research programmes. 

	• NGOs interested in marine and freshwater.  
	• NGOs interested in marine and freshwater.  

	• local communities and voluntary groups, active in protecting the coastal, marine and freshwater environments. 
	• local communities and voluntary groups, active in protecting the coastal, marine and freshwater environments. 
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