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Abstract

This study was done to aid the production of a €&Stait the Environment Report for

Grahamstown, with the focus being on solid wasteagament. Samples were taken from
various households, businesses, Rhode Universgylaeces, recycling centres and the
municipality. The study on solid waste managemenGrahamstown revealed that waste
management is a major problem even in this cityothof the waste generated by different
sectors in the city is taken to the landfill sitéis is inclusive of rubble and garden waste.
Majority of the households in the town make uséhef municipal waste disposal service. It
appears that most of the recycling projects in @matown are making a difference,

especially the Masihlule project, which has staffpboyed at the landfill to sort the waste.

Many household residents do not recycle becausedbenot know where recycling centres

are and because the two-bag system has not yeiriszstuced in the city, a lot of people do

not recycle the waste themselves. A lot of whdtappening in terms of waste management
is influenced by socio-economic factors such ascation and income levels. Household
survey results indicate that people residing inWhest of Grahamstown participated more in
recycling than those living in the East. Residentgshe East said they would be more
encouraged to recycle if there were financial iiess offered for doing this. In terms of

illegal dumping, residents in the East seem toffext@d more by the dumping of waste than
residents in the West. The municipality has putplace strategies to help alleviate the
situation. People’s recycling attitudes seem toede on the importance that they place on
the environment and environmental education is seethe key tool that can be used to
encourage people to recycle. The municipality, défege, needs to put more emphasis on
environmental education and invest more on enviemtal projects as a means to improve

waste management in the city.
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I ntroduction

Waste can be viewed as a manifestation of theianeft use of resources or the root cause of
pollution and associated environmental degradatidimchever way it is perceived, increased
waste generation is an inevitable consequencevalal@ment and needs to be systematically
managed in order to conserve resources and ptoeenvironment (DEAT, 2001: 1). Since
the industrial revolution, development has beethafore-front of political agendas, however
over the past 20 years; pollution has been recedn&gs a main driver of environmental
degradation and has been paid a lot more attemttermationally. This has been evident in
the many international protocols and conventioret tmave arisen, including the World
Commission on Environment and Development in 1983 the United Nations Conference
on Environment and Development which took plac&ia de Janeiro in 1992, where 178
countries agreed to Agenda 21 as a blueprint fetagable development (DEAT, 2000: 1).

On a national level, the White Paper on IntegraBadlution and Waste Management
(IP&WM) is part of the South African government8agts to meet the goals of Agenda 21.
It recognises that our country has emerged fronersog of unsustainable and inequitable
development which has caused environmental degoadéDEAT, 2000: 1). The National
Waste Management Strategy is a follow up docuneetité White Paper on IP&WM, which
identified waste generation and waste reductiotwasmain issues to tackle. Its objective
was to reduce generation and environmental implaatl dorms of waste, so that the socio-
economic development of South Africa, the healthitefpeople, and the quality of its
environmental resources would no longer be adwersdélected by uncontrolled and

uncoordinated waste management (DEAT, 2011: 1).

The National Environmental Management: Waste Actt(B9 of 2008) of South Africa

adopts a hierarchical classification which requifiestly that the generation of waste is
reduced, waste that cannot be reused or recycleddibe treated or the energy should be
recovered before land filling. The landfill optizthe least favoured option in this hierarchy

(South African Waste Information Centre, 2010:FAgure 1 below depicts this scheme.
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Figure 1: Solid waste management hierarchy (South Africansté&/dnformation Centre,

2010:1).

For the purpose of our project, we will be using tefinition for waste as set out by the
NEM: WA, solid waste is “any substance, whethemot that substance can be reduced,

reused or recycled and recovered:
® that is surplus, unwanted, rejected, discardedyddoeed and disposed of,
= which the generator has no further use of, forptingose of production,
= that must be treated or disposed of, or

®  that is identified as waste by the Minister by oetin the Gazette and includes
waste generated by the mining, medical or otheonsé¢Act 59 of 2008)

Locally, the Eastern Cape conducted a State ofEimaronment Report in 2004, which
identified the problem with waste management ifiedént municipalities, as well as other
indicators of environmental degradation. The probtd waste disposal methods and lack of
recycling was a main focus (CSIR, 2004: 1). Impragmid waste disposal increases the risk
of health effects, such as cholera, causes damagecasystems and accelerates the
destruction of the environment (Hamer, 2003: 73eAthis report, Makana Municipality
conducted research into environmental issues wibhin municipal area in 2004/2005 and
produced a Local Environmental Action Plan (LEARhis implementation plan was
primarily aimed at addressing illegal dumping ameventing waste materials from entering
rivers and streams. It recognised that this coully be achieved through a wide variety of

interventions including public participation, byals, changes to collection systems and



awareness campaigns (Makana Municipality, 2005TBg plan also focused on recycling,

due to its potential to reduce the refuse loadtarldngthen the lifespan of landfill sites.

Our project requires us to follow up on these loGiadings through a State of the

Environment Report of Grahamstown’s solid waste agament and recycling. A State of
the Environment Report (SOER) is a tool that isduglebally to integrate and communicate
information on the environment. Effective policesd decisions require reliable information,
so the main aim of the SoER s to aid the decisiakers by providing current scientific data
in a user friendly and appropriate format (Will,0B0 2). Although there is little evidence to

prove the SOERs have been used by decision makergvident that they have made some
progress towards highlighting the importance of arsthnding environmental issues and

using them to create new policies and implememtgilans (Will, 2006: 2).

Many State of the Environment Reporting uses th&IBPframework, which distinguishes
drivers, pressures, states, impacts and respoksese(isen, 2004: 1). According to this
framework, there is a chain of causal links stgrtmith ‘driving forces of environmental
change’ through ‘pressures on the environmentstaté of the environment and trends’ and
‘impacts on the environment’ eventually leading'golitical responses’ (Kristensen, 2004:
1). Our specialist study focuses on waste managewmath recycling of which we have
identified waste as a pressure on the environnmritwe will turn more towards the state
that Grahamstown is in, and responses of diffezafities within the town. It is, after all, the
people that can make a difference and create a efficeent, manageable waste system

which will help stop the degradation of our envimzent.

Objectives

The main aim of the project is to analyse the stdté¢he environment in Grahamstown
focusing on solid waste management and recyclingamhestic materials which excludes
hazardous waste. This is important for increastageholder awareness and understanding of
the state of the environment, improving the likebd of informed decisions regarding solid
waste, and measuring progress towards sustainab&opment (Gambiza, 2011: 1). We will
attempt to bridge the three dimensions of enviramalesystems (environmental, social and
economic) so as to suggest feasible, socially aabtp and environmentally friendly

solutions to any downfalls that may be evident.
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Key Questions

The key questions addressed in the study were taganthe Department of Environmental
Affairs and Tourism’s guidelines for State of thevifEonment Reporting (Gambiza, 2011: 1).

What is happening in the environment?

= What happens to household and commercial wasteaha@stown?
®  Are the recycling projects initiated in Grahamstawaking a difference?

Why is it happening?

= How do social and economic factors (e.g. educatiompme, location)

influence people’s attitudes towards domestic wdseosal?

What will happen if we do not act now?

= What is the effect of illegal dumping sites on sunding households?

What are the opportunities and constraints? Wsataarcan we do about it?

= What are people’s attitudes towards waste? (Agsiid

m What are the barriers to having an effective was@nagement system?
(Limitations)
= How can municipality intervene to facilitate houskhparticipation in proper

domestic waste management? (Recommendations)

Study Area

The study area is focused on Grahamstown whiclituated in the Eastern Cape of South
Africa (Figure 2). Grahamstown is situated at 33°26.9"" S, 26° 31" 10.3"" E, it is located
in a valley that cuts into a plateau at an altitde500m (Amutenyaet al., 2008: 2).

Grahamstown is located in the Makana Municipalibg at has a moderate climate with
annual average temperatures ranging from 9 to 28Gi@hamstown Handbook, 2011: 1).
Makana Municipality is a semi-arid area that linsai subtropical climatic zone where it is

characterised by warm summers and cool winters. fEmefall in Grahamstown falls
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throughout the year with the mean precipitationragimg 680mm (Makana Municipality,
2010: 70). The town’s hottest and wettest montles Recember to March and its coldest
months are June to August (Grahamstown HandbodKl,:20). The prevailing wind direction
in Grahamstown is from the west and southwest (Makdunicipality, 2011: 70). Due to the
city’s variable climate, Grahamstown has diverseaflwith four biomes bordering the city.
These include the Cape fynbos, Karoo, GrasslandsSaibtropical thicket (Grahamstown
Handbook, 7).

Grahamstown is mainly a legal and educational sergentre where IsiXhosa is the widely
spoken language (McCarthy, 2010: 1). It makes #ngelst contribution of Gross Domestic
Product (GDP) to the Makana Municipality, mostlytire form of tourism and educational
services, which contributes 1.51 percent to the GDPastern Cape (Makana Municipality,
2010; 32). Features of influence include a wideietgr of religious and educational

institutions, Rhodes University which employs 10geat of the entire Makana labour force,
the Grahamstown High Court, historical attractiamsl the Grahamstown Festival which is
the largest arts festival in Africa (Grahamstownnttaook, 2011: 1). The majority of the

Grahamstown residents are working class betweemgdks of 15-34 with females forming
the majority of the population. The population loé ttown is 120 000 with 70 percent of the
population being unemployed (Strodl, 2010: 1). Timemployment levels in this area are
much higher that at a district level showing thadre is a lack of employment opportunities

within this region (Makana Municipality, 2010: 34).
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Figure 2: Street view of Grahamstown in South Africa (Modifigom Google, 2011: 1).

M ethods
Data collection

Our sample was divided up between:

Rhodes University
* Households
* Commercial
* Recycling centres

* Municipality

Local newspaper articles.

Within the areas of study, Rhodes University wasddid into six residences (25 students
from each) and an interview with Mark Hazell- HezfdGrounds and Gardens. Household
samples were taken from the high density regiaiénEast and the low density region in the
West of the city. In 2007, Grahamstown was eswahab have approximately 11 000
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households (Shackletat al,, 2007). A sample size of 120 households was chagkich is

approximately one percent of the total number aidetolds in Grahamstown, bearing in
mind a possible increase in the total number ofskbalds since 2007. Commercial entities
consisted of 30 businesses in and around town icgyvan array of business types (i.e. food,
office and retail), and recycling centres inclu@didhe recycling centres in Grahamstown. In
terms of the municipality, we conducted interviewmith the Environmental Manager and the
Manager of Environment and Cleansing. We also dtetswvith Grocott's Mail to find out

what was happening locally.

Quantitative and qualitative research methods wesal in the study. Quantitative research
can be defined as “the collection and analysis atbdn numeric form” and qualitative
research is said to involve “the use of non-numeldta to describe and generate an
understanding about a given phenomenon” (Kamaf6:28). The research for the study was
mostly quantitative, however, as most of the dates wollected through interviews and
guestionnaires. The household research plan usdthisnstudy was similar to that of
Davenportet al. (2011: 1455) as we first did a pilot run of theegtionnaires on ten different
households to test their feasibility. The questamrincluded both open-ended and closed
guestions and they were given to heads of householfill in. In households where English

was not well spoken, the questionnaire was tragslat

For the local municipality, Rhodes University carapuecycling centres and areas of
business we conducted open-ended interviews. Weeconstructed in a similar way to the
guestionnaire but were laid out in such a way thay were more specific to the particular
area of interest. Interviews and questionnairggurad information such as perceptions on
solid waste management and recycling and levelsadicipation in terms of recycling and

adequate waste management. We investigated tlegatifftypes of waste generated from the

sample areas as well as the average amount of thastifferent areas generated.

Assumptions
The underlying assumptions for this project aréodsws:

* It was assumed that during the course of the hameegs all respondents
would be home.
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* It was assumed that everyone would be willing aodelst in answering the
guestions.
* It was assumed that the municipality as well as &&keholders would be

available and willing to be interviewed.

Pitfalls

Our questionnaires had a lot of open ended questidnich could give a variety of answers,
which would make comparisons difficult. The pod#ipiof underestimating the time it

would take to conduct the questionnaires wouldugrice our deadlines for each section.
Many people answer questions even if they do nderstand what is being asked- this could
be due to ignorance or misunderstanding. The laygbarrier was a pitfall we were faced
with, as many respondents did not know how to andive questions in English. Some
people did not have adequate time to answer owstigms properly, and others were not at
home. Gaining access to the Municipal officials w#Bcult, resulting in a lack of variety of

municipal information.

Results

Rhodes Univer sity

Grahamstown has been a centre of education andrthesince the early 1900’s, so to
adequately assess waste management in the distitiettion needs to be paid to Rhodes
University and other academic institutions. Specdsthools interviewed requested that their

information be excluded from this report.
Residences

Results showed from the 150 students surveyedsiderces at Rhodes University that 70
percent of the students recycled and an extra deeperesponded that if there were a drive,
they would recycle. Recyclable materials includer/cans, glass, paper/cardboard and
plastic/plastic bottles. The range of materialycésd by students varies from 0 to all 4 of the
items. There were 198 records of recycled matéeaveen 150 students living in residence
with paper/recycling accounting for 44 percentlsd taterial and plastic accounting for 31

percent of the material recycled. The results aow that 41 percent of the students

14



interviewed show that their family households réeydlmost all students (97 percent)

agreed that recycling makes a difference to thédwee live in.

When students were asked about laws regarding s@lgle management and recycling, 78
percent of the respondents did not know of suclslaWwhen asked about the implications of
improper waste disposal and dumping, studentsdsthtd it causes harm to animals through
choking and poisoning, it destroys the environm#mwbugh destruction of the natural

environment and the ozone layer, it causes pofiutdd the water resource and the
environment, and has negative impacts on agri@iltarough poisoning the soil. With

regards to humans, students stated that littermmdy dumping causes infections, sickness,
diarrhoea, cholera, airborne disease, malariattirgaproblems, cuts from broken glass and

pollution in the air causing problems with eyesight

Department of Grounds and Gardens

This interview contained general, open-ended qolestso as to obtain as much information
from Mark Hazell — Head of Grounds and Gardens,d@BoUniversity - as possible. He
reported on what happens with waste on campus, @iocampus deals with waste
management and how he feels about the efficiendlakana Municipality in dealing with
issues surrounding waste. His knowledge on the emattas extremely helpful in
conceptualising the movement of products and wastiee University. Results are shown in
the discussion sections below.

Households

Most respondents interviewed had at least a prirsengol education, with most respondents
having completed high school or university (Fig@e When comparing the East and the
West we found that most of the respondents fromB&st had only completed high school

whereas most respondents in the West had completedrsity.

Most of the respondents surveyed had full-time warith only 8.18 percent of the
respondents being unemployed (Figure 4). The Watahhigher percentage of respondents

who were employed than the East.
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Figure 3: Percentage number of people with different levésducation.
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Figure 4: Percentage number of respondents by occupation.

When reviewing the income level of the responderitsyas found that most of the

respondents earned an income in the range of RRRBAW0 (Figure 5). The East sample
was more skewed to the right whilst the West sarhptk a normal distribution. In the East,
people generally earned a lower income with mospardents earning R5 000 or less. In
comparison most respondents in the West earneadcame of RS 000 and above.
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Figure5: Percentage number of respondents by income level.

Overall, we found that most of the respondents wamare of some sort of recycling
initiatives taking place in Grahamstown. 51 percend 69 percent in the East and West
respectively were aware of recycling initiativesh&i those aware of recycling initiatives
were asked to name which they knew of, most of tineemtioned the municipal recycling
initiative. Other recycling initiatives commonly mad include the Masihlule project and the
integrated waste and recycling services projecthénEast most of the recycling initiatives
named include places where you could drop off gleskother materials such as scrap metal
or tins, often in exchange for money. Even though majority of the respondents knew of
recycling initiatives there is still a significaptoportion that is unaware of any initiatives in

Grahamstown.

Respondents were also asked if they thought rewydtitiatives were important, a waste of
time or whether they were unsure about them. Mb#he respondents in both the East and
the West thought that recycling initiatives wergaortant with a higher number of people in
the West thinking so (Figure 6). A few responddahtaught that recycling initiatives were a
waste of time with a few more thinking so in thesEi@an the West. More respondents in the

East were unsure as to whether they were impootamot.
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Figure 6: Percentage number of respondents with differentghts on recycling initiatives.

When looking at the percentage number of resposdeino recycled we found that there was
a greater percentage of people who recycled iWtast than in the East. In the East only 29
percent of the respondents recycled whereas inWket 58 percent of the respondents
recycled. Overall, in Grahamstown less than hadf isspondents recycled. When trying to
find out if those that didn’t recycle knew what yeling was, all of the respondents who did
not recycle in the West knew what it was. When iogkat the East, 26 percent of the
respondents who did not recycle did not know whatas. Commonly stated reasons for not
recycling include lack of time, lack of space torstrecyclable materials, having insufficient
plastics or containers to put the recyclable maleim and not knowing where recycling drop

off centres were located.

When asked whether the dumping of waste in unazéuwbrareas was legal or illegal, the
majority of respondents from both areas thought tihea dumping of waste in unauthorized
areas was illegal (Figure 7). There was howevenallsnumber of people from both areas
that thought that the dumping of waste is a legévidy. Overall there were less than five

percent of respondents from each area who weraeinsu
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Figure 7: Percentage number of respondents with varying thsugn the dumping of waste

in unauthorized areas.

When the respondents were asked if they were iragaotany way by the dumping of waste
in unauthorized areas, in the East 36 percentteaidwere impacted compared to 38 percent
of people who said they were impacted in the Weserall the majority of the respondents
claimed they were not impacted by the dumping diflssaste in unauthorized areas in any

way. Those impacted were found to be people wretllim areas close to illegal dumpsites.

A survey of the knowledge of any rules and regafsior laws surrounding solid waste
management issues such as recycling, the remowahste or the illegal dumping of waste
was done. In the East, majority of people did krmdw of any laws concerning the three
factors. In the West, more people knew about dogh@mnd waste removal laws and
regulations but fewer people knew about any lawsceming recycling. Overall we found

that there was a lack of knowledge among the redgras about any rules and regulations or

laws surrounding these areas of solid waste managiem

Respondents were also asked if they thought theanpality does enough to inform them on
issues around solid waste management. In the \@8spercent of the people felt that the
municipality was not doing enough and a similandrevas observed in the East, with 73

percent of the people saying the municipality ddedmenough.

Another question that was asked was how satishieddéspondents were with the municipal
waste disposal service. In the East most of tapaedents were dissatisfied with the service
(Figure 8). In the West however, there was an equahber of respondents who were
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satisfied and dissatisfied with the service. Ovearaist of the respondents were dissatisfied
with the municipal waste disposal service. Commaritgd problems with the municipal

waste disposal service include lack of professismalwith the waste disposal workers, the
waste disposal vehicle doesn’'t come at a consisit@et and the waste disposal vehicle was

often said to leave behind a huge mess.
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Figure 8: Percentage of respondents with varying levels t§feation with the municipal

waste disposal service.
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Commercial

Figure 9 illustrates that out of the 30 businessésrviewed 86 percent mainly use the
municipal waste removal service, 30 percent re¢yoleowed by 7 percent for dumping and

private company removal and 3 percent for incinenaand own transport.
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Figure9: Percentage of businesses using different methibgdgaste disposal.

Figure 10 illustrates that the most recycled itdmsbusinesses are paper (43 percent) and
empty boxes (37 percent). Other recyclable iterolkide decomposable wastes, plastic, cans,
glass, scrap metal and other items such as batterie
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Figure 10: Percentages of different items recycled by busie®s
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Environmental concern and reduction of waste arenljmasome of the reasons most
businesses get involved in recycling, followed Byisg money and some recycle for image,
as seen in Figure 11.
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Figure 11: Percentages of different reasons for businessésipating in recycling.

Most business know about recycling from the medi& gercent) in the form of television,
newspaper, internet, radio, etc followed by word mibuth, the municipality and

environmental organisations, as seen in Figure 12.
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Figure 12: Percentages showing how knowledge was gained aboytling.
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Most of the businesses are somewhat satisfiedth@municipal waste disposal services and
about 35 percent of them are dissatisfied/ vergadisfied, seen in Figure 13.
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Figure 13: Percentages of different levels of satisfactionhwnunicipal waste disposal

service.
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Recycling centres

Grahamstown has a variety of recycling centresjelalpresents a summary of the recycling
centres in Grahamstown. The table shows what ieatel and what is done with items

collected by all the different recycling centre® &points have been included in the table for
ease of navigation for users to find the centré® quantities of recyclable materials are all

estimates made by employees or managers.

-The Makana Meadery is a waste free organisatibeyproduce more bio-fuel than what is
needed and the left-over is sent to the UnitedeStat America. The business has greatly

decreased its output of biodiesel due to the cstithe Ostrich industry (Cambray, 2011).

-The Masihlule Project is a relatively new businegsch started in 2008 and now employs
39 local residents on a full time basis at the fidirglte- collecting materials to be recycled
(Charles, 2011). It is an initiative of the Intepeh Waste Management Plan for Makana
Municipality (Funeka, 2011: 1). The project is sdaa be a public, private partnership
between the Department of Social Development, Makdtunicipality and the local
recycling businesses (Adams, 2011). The rubbishraassported to the dump, where
employees collect recyclable materials in big badsch are then transported to Port
Elizabeth for processing. Plastic is processeditent@ make poly-timber which can be used
to make litter bins and benches, etc. (Charles1R0People are paid according to the weight
of the bags that they fill (Adams, 2011). This Isetpduce waste (especially plastic) thereby
extending the lifespan of the landfill sites.
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Recycle centre GPS Area of location Items accepted Obtained from The process Quantity
Coordinate recycled (per
month)
Makana M eadery 33.31545°S Old power station | Oil Collect and receivg Feed yeast to chickens and rabbits Biodiesel: 1.5
26.49571°E (Industrial area) from: QOil used to make biodiesel tons
Pick and Pay With  Ostrich
Wimpy industry 25
Rhodes University tons
Their own sunflower and
bee making process
Grahamstown Recycling 33.29692°S Strowan Road Cardboard/ paper | Drive and walk by drop| Items compressed and sent to DurbhadO to 12 tons
26.4959°E Plastic offs (cardboard), King William’s Town| a month.
(paper) and Port Elizabeth (plas
Metal Master (industrial area) 33.29558°S Strowan Road Metal Drive and walk by drop| Compressed and sent to Port Elizabeth | 10 tons
26.49082°I offs
Metal Master (central town) 33.30755°S 2 Cloncore Street | Metal Drive and walk by drop| Metal compressed and sent to Por70 tons metal
26.53647°E Plastic bottles offs Elizabeth 2 tons plastic
Plastic bailed and sent to Johannesburg
Masihlule Project 33.29298°S Adjacent to| Cardboard/ paper | Workers collect from| Cardboard to Grahamstown Recycling. | 5 tons glass
26.4908°E Grahamstown Metal adjacent landfill site. Paper and glass compressed and sent 12 tons paper
Land fill site, | Plastic Items collected from| Port Elizabeth.
Strowan Road Glass bottles Rhodes University. Metal sold to Metal Master (industrial
area).
Plastic melted down to be made into poly-
timber to create bins, chairs, tables, gnd
flooring (Kohly, 2011).
Centrefor Social Development 33.31211°S 5 Prince Alfred| Paper Drive and walk by drop| Items taken by teachers improvisedNot known
26.51918°E Street Plastic bottles offs schools to use in their class roonis.
Household left Materials used for activities at schools,
over's (e.g. toilet ages 1 and a half to 5 years old.
rolls, egg boxes) ltems not used are sent to Masihlyle
Makana Glass & Bottle | 33.30787°S 4 Samson street Glass Drive and walk by drop| Glass compressed and sent to Cape TowiGlass 30 bags
Recyclers 26.53564°E Furniture offs Furniture recycled and refurnished 1m cubed
Furniture collecte
Dhindsa Trading 33.30753°S Victoria Street Metal Drive and walk by drop| Compressed and sent to Port Elizabeth | Not known

26.53596°1

offs
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Municipality

Interviews with Ndumiso Nongwe, the Environmentahdger in the Makana Municipality,
and Johann Esterhuizen, the Manager of EnvironaettCleansing, were conducted. Many
issues surrounding solid waste management arodedan to the nature of the information

gathered, it will be communicated through the distan section.
Departmental Duties

The Environmental Management department of the onuetity was set up after the release
of the Local Environmental Action Plan in 2004/200%is document set out guidelines for
the municipality to help develop community visioassess environmental issues, set
priorities, identify the most appropriate stratsgi®r addressing the top problems, and
implement actions that achieve real environmentdl gublic health improvements (Makana
Municipality, 2005: 1). Nongwe stated that the s$pectasks he oversees are the
implementation of new strategies and regulatiogsinding environmental issues, as well as
controlling and managing the issuing of landfillrpéts. He claims that currently the
government is avoiding issuing permits for landfilhs they want to focus more on
encouraging people to dispose of waste in moreasdile methods. His current aims are to
encourage people to produce less waste and to waphe landfill sites. Furthermore, he has
the responsibility to employ environmental factiiies in the community, who help to initiate
and control waste management strategies, espemalhe East. Nongwe also issues money
for the environmental projects in and around Gradtamn. Such projects include enhancing

the level of environmental participation within sdfs and businesses in the area.

TheMedia

Various articles from the local newspaper, GrosoMail, were investigated to understand
the state of solid waste management and recyatirgrahamstown. Results found from the

investigation are shown throughout the variousudismn sections below.
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Discussion
What is happening in the environment?

What happens to household and commercial wasteahanstown?

In the interview with Johann Esterhuizen, he st#t@s$ the landfill site receives domestic,

garden waste and building rubble. In 2009-201Mnektic waste was approximately 38 000
cubic metres, garden waste estimated at 38 48% enbires and building rubble at 18 000
cubic metres. From 2010 July to 2011 June, domesigte was estimated at 34 000 cubic
metres, garden waste 35 081 cubic metres and hgildibble was approximately 18 051

cubic metres. The landfill site is open for 24 tsand they monitor the waste that comes in
during working hours, which they weigh and afterkiog hours other businesses dump their
waste in the landsite (Esterhuizen, 2011). Becafsthis, the numbers given are mere

estimates, but they nevertheless indicate a coradtiedrop in domestic and garden waste
taken to the dump.

Most households and businesses in town use thecipaghwaste removal system, where the
waste is taken to the landfill where sorting tagksce, or else sorting is done at home and is

taken to the landfill sites separately.

In the interview with Mark Hazell, he said that lding waste from Rhodes University that
goes to the landfill site should be minimised, &mat there is a lot of room for improvement
for this. Building waste that is currently takentb@ landfill site includes bricks, rubble and
conducting wire. Garden waste includes grass gs#twhich are added to the compost dump,
and trees that fall or are cut down. Often witle$rghe staff members are encouraged to chop
up the wood and use it at home or sell it to otlfers example, the trees being cut down
outside the chemistry department at the beginnfngatober). Huge amounts of food waste
is produced by Rhodes University through the regidekitchens, most of which is sold to the
pig farmers outside Grahamstown. The rest of tld e composted in the quarry behind the
Hillside residences, even though it does not dgtzemply with legislation. There is another
composting area in the Rhodes nursery, althouglptzonts regarding smell and the fact that
is it visually displeasing has hindered its effeetiess. Toxic waste, such as batteries and
chemicals, is collected by the Pharmacy departraedttransported to Port Elizabeth where
it gets separated. Fluorescent light bulbs alsal ieebe dealt with carefully because they

contain Mercury- these are taken to electrical shap town where they are either
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encapsulated in cement and disposed of, or therdiff elements are separated and dealt with
accordingly. The disposal of old computers on casnipueferred to as bad electronic waste
(e-waste), where the responsibility to disposehefd-waste is transferred to the new owners
(deserving communities/schools) who more than afi@mot know the correct way of doing
it. In terms of recyclables on campus, many residerhave recycling drives and all of this

rubbish is taken separately to the landfill siteevehthe Masihlule team sorts through it.

Are the recycling projects in Grahamstown makirdjféerence?

Grahamstown has a variety of recycling centrestetad in two different locations- either in
the central or in the industrial area of Grahamst@®Rautenbatch Road). This means that
there is a need for the residents to transport thbbish to the centres themselves (almost all
of the projects do not collect), and it is out bétway for many people. Residents have
confirmed this, from results in the household synstating that one of the reasons they do
not recycle is because the centres are locatedatoaway from their homes. From the
household surveys we can see that people do netthavtime to drop off recyclable items
thus if items were collected, more recycling woptdbably occur. Another reason for a lack
of recycling by residents is because they are @nasrto where the centres are located, thus
Figure 14 has been produced for locals to cleadikerout each of their locations. Table 1 in
the results section provides GPS coordinates ama dallected from each centre. It is
projected that Figure 14 could improve participation recycling by households in

Grahamstown.
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Figure 14: Grahamstown recycling centres.

The data collected from these centres revealedthiggt were undermanaged. The figures
provided for ‘quantity recycled each month’ weradourate, which could be attributed to the
fact that the employees lack skills and do not kinmw the business runs. These quantities
also fluctuate each month depending on the amolunibdish brought in by residents, so

these are probably not reliable estimates. Wheitingsthe centres, it was evident that the

managers often leave the business in the emplogeatsol- and since these employees lack
the skills to run a business, this is probably hanmg the ability for the businesses to expand
and thrive. Businesses where this was evident decMetal Master (in the industrial area)

and Dhindsa Trading.

However some businesses show great potential fmareston and sustainability, one of which
is the Makana Meadery. They have initiated new gutgj over the years including the
production of ethanol from water, and working o tBrahamstown wind farm proposal

(Cambray, 2011). The Masihlule Project also showeatgpotential for the Grahamstown

29




community through job creation. There has beennanease in demand for the products
which they create from the recycled rubbish, whsatiould encourage them to expand
(Charles, 2011). The project has also led to tiveldpment of two self-help groups (Adams,

2011) which are aims at empowering women and redyooverty.

Nongwe stated in his interview that there is anreasing number of people who are
attempting to initiate their own recycling initia#is in Grahamstown, with specific interest in
glass recycling. However, if the correct conneci@ne not established and businesses are

not well coordinated, they can often fail (Nong®@811).

Rhodes University residences and departments greobitributors to the quantity of recycled

material in Grahamstown. The results show that nststlents want to recycle and are
encouraged to recycle and believe it makes a diffeg. The results also show that many of
those that recycle at university do not in factycde in their family household. This could be

due to the fact that each residence has an enveotaihrepresentative, and recycled material
is collected from points around campus by the Makheam, making the recycling process
easy. This is promising for the future of sustaleamethods at Rhodes University. Mark

Hazell reiterated this in discussing the efficierafythe two-bag system that Rhodes has
adopted, where staff and students can separateothisirubbish into recyclable material and

normal rubbish (Hazell, 2011). The Masihlule tedmant retrieves as much of the recyclable
material as possible, and they send glass to tlaba@rstown Glass Recyclers. Metal gets
taken to individual recyclers, and they either itsas scrap metal or it gets taken to Port
Elizabeth (Hazell, 2011).

With regards to households, Grahamstown houselaklaware of some sort of recycling
initiatives taking place in Grahamstown. Over 5@cpat of residents in both the East and the

West are aware of recycling initiatives, howevesléhan half actually do recycle.

When considering whether the recycling projectsehmade a difference, it is clear from
what is stated above that without the Masihlulentest the landfill site and various other
recycling projects- there would be absolute mininealycling occurring. In terms of Rhodes
University, the process is efficient, and the rdiogcbusinesses do enough to ensure that
people have the option to recycle. The rest isouihé individuals to take it upon themselves
to do so. In terms of households, there is incaietuevidence to state whether the initiatives
are making a difference. We have put this dowrhtofact that residents have to transport

their rubbish to the locations themselves, as tisen®t yet an official two-bag system for the

30



general Grahamstown region. There are of courser oasons why household members do
not recycle, but this has more to do with the imdlrals themselves and not the recycling

businesses.

Why isit happening?

How do social and economic factors (e.g. educatinopme, location) influence people’s
attitudes towards domestic waste disposal?

With South Africa being a developing country and extremely diverse society, it is
important to look at socio-economic factors whemlementing any forms of management
(Poswa, 2004: 1). Effective management of solidtevas/olves evaluating and recognising
how socio-economic factors may influence public operation and participation in
management projects that are implemented (Vinghgal, 1992: 786). Examining the
relationship between municipal solid waste andsibh@o-economic status of the respondents
also helps us to get a better understanding ofetlagionship between factors such as income
and employment and the overall status of the enmient (Yusof, 2004: 25). Previous
research shows that there is often a correlatibnd®n a person’s socio-economic status and
their attitudes and practices regarding solid wast@agement (Yusof, 2004: 25). Viniey

al. (1993: 787) discusses that people of higher secaomomic status often tend to have more
concern of higher order issues such as environm@ntdlems. People of lower socio-
economic status are often more concerned with ssselated to basic needs such as food and
shelter. This was a feature that became appareimigdour data collection.

In our study it was found that people that livedhe West generally had higher income and
employment levels compared to the East. The ocmuadtstatus trend observed in our
results was however not representative of the eynpdot situation in Grahamstown as
currently there is over 70 percent unemploymer@iahamstown (Abahlali, 2010: 1). This is
one fact that might have made our study biasedt & mot fully representative of the
Grahamstown situation. The level of participatiorierms of recycling was also higher in the
West. This supports the assumption that areasgbfehisocio-economic status tend to have
higher participation in solid waste management tgres. A similar finding was found by
Yusof (2004: 56) where recyclers were found to égpondents of higher socio-economic

status. They were found to have more awareness@gtiousness on environmental issues
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and were less responsive to rewards. When compavithigthe East where a lower socio-
economic status was found most respondents staaedhieir main reason for recycling was
to either save or earn money. When asked what glo@utione to encourage recycling a large
population in the East stated that if they wereegia financial incentive then they would be
encouraged to recycle. Abel (2007: 535) also dsesighat areas of higher socio-economic
status also tend to generate more waste as waséeagjen often increases with income. In
this study a similar trend was observed with aredhe West generating more waste then in
the East even though households in the East hadhe&rhaverage number of people per
household. Having most of the people who recysliadi in the West was a positive sign as

this is where households generated a higher avaragent of waste.

In this study we noticed a strong correlation bemvthose who had completed university and
those who recycled. A higher willingness and inoentfor proper domestic waste
management is often expected in people with higghezls of education as they are expected
to have a higher knowledge of environmental isgf@snara, 2006: 34). Kamara (2006: 60)
also discusses that educated people tend to hgresmter chance of being reached by formal
public environmental education such as the mediaesithey can often understand the
language of broadcast. In our study, when respdadeat recycle in the West were asked
how they knew about recycling, over 90 percenthef tespondents had said they had heard
from the media. In the East however most resposdsaid they had heard either through
word of mouth, education or the municipality. Thamtipality should therefore recognise its
role in educating people on these issues and slstrideé to reach the many more that are still

uneducated about solid waste management issuegjthtbese mediums.

During the interview with Mr. Ndumiso Nongwe, heduently emphasized the difference in
attitude towards recycling between the West and Hast. While literature frequently
discussed that areas of higher socio-economicsste#tan have better attitudes surrounding
solid waste management issues, Nongwe stated thahdught the wealthier people of
Grahamstown were the ones ignorant to waste mareagassues. He stated that the attitude
towards recycling in the East is far better thaat tin the West. When discussing this he
pointed out that in the East, people are more ¢ous®f other uses for everyday objects and
instead of throwing things away they will often &#pd reuse waste for other purposes. He
stated that while people in the East may not reciyckhe conventional way (i.e. by going to

recycling centres), they recycle far more througinspnal reuse of waste. Nongwe further
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discussed that people living in the West often dad have much regard for waste

management (Nongwe, 2011).

We can see from this evidence that there are somteaclictory ideas; however, it is assumed
that both concepts work because of the differepegyof people living in the East and West

areas.

What will happen if we do not act now?
What is the effect of illegal dumping sites on sunding households?

A significant proportion of the respondents intewed in the household surveys said they
were affected by the dumping of waste in unautledriareasWhen the respondents were
asked how they were affected by illegal dumpingués raised included the spread of
diseases, pollution of the environment and contatian of the water in nearby streams. The
respondents said that the waste attracted flieg@ahehts and these contributed to the spread
of diseases. The majority of people living near duenps complained a lot about the bad
odour caused by the waste that is dumped in theses.a Residents also made reference to
the dumps as being a danger to children because sbthe areas that people are using as
dumps are also used by children as playgrounds.dlihngs were seen as a danger because
children could come across sharp metals and brgkass in these areas. According to
Andrews (2010: 1), residents in Irving Heights cdeimped of people dumping dead carcasses
in open spaces, causing the dumping of waste ta gerious health hazard. Residents in
Hlalani complained of a nearby dumping site sayhag it attracted mosquitoes and rubbish
was spread so far into the road that it made itl iar cars to pass (Ndawuni, 2011: 13).
Other respondents complained that the litter fréw itlegal dumps was blown onto their

yards, causing them to have to pick up litter gitthomes every day.

A lot of people blame the municipality for the faation of dumps, saying that there weren'’t
enough refuse containers put out in open spacedrés, 2010: 1). Some people, however,
blame fellow residents, saying that they do nottpair waste in the containers, even in areas
where they were made available. Makana Municipalitokesperson, Mr Thandy Matebese,
said that the municipality does not have enougheyao purchase refuse containers for
every open space and so it is the responsibilitthefresidents to dump their waste in the
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containers, where they are made available to ttwnotherwise wait for their refuse to be
collected (Xoli, 2011: 1). Mr Matebese went ors&ty that the municipality implemented the
same strategies in both the East and the Westhbuproblem was less severe in the West
than in the East. This shows that illegal dummhgvaste has a lot to do with the behaviour

of the residents and not just poor service delivem the municipality.

Most of what is happening in terms of dumping obteaseems to be caused by the residents
themselves as they fail to comply with the lawst tthee municipality has put in place.
Residents have been reported removing ‘No Dumpsighs in some areas, making the
problem lie in their own hands rather than in thos¢he municipality. The Grahamstown
community hopes to alleviate the problem by empigypeople to police such behaviour and

fine anyone who is found dumping illegally (Ndawu2011: 13; Nongwe, 2011).

If these unsustainable practices continue, thetsin could worsen and lead to devastating
consequences such as deterioration to the envimnared major health issues. On the
positive side, the municipality is attempting tdewiate the situation through their current
education projects and as mentioned above, by smplenvironmental facilitators in the

community.

What arethe opportunities and constraints? What are, or can we do about it?
What are people’s attitudes towards waste? (Atas)d

A person’s attitudes and beliefs are a major ddateng role in the environmental behaviour
of recycling and a positive attitude is essentralimplementing an effective solid waste

management system (Yusof, 2004: 54).

The attitude towards municipal waste removal ses/iwas much more negative than what
we were expecting, but this could be attributetheomunicipal strikes that occurred this year

which has caused major disruption in municipal easrvices.

In a study done on the level of household partioipain domestic disposal and recycling in
the Tshwane Metropolitan Area it was found that mvhie came to recycling and waste
sorting, people in the area had different percagtiand opinions but overall the general level

of awareness was found to be quite low (Kamara,62@D). Almost a quarter of the
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respondents in this study were of the opinion thate wasn’t a relationship between waste
sorting and the environment. In our study, our lkebotd assessment revealed that most
Grahamstown residents thought that recycling itngs were important, which is optimistic
for the municipality, because the initial idea e€ycling has been sown. It was evident both
in the residences and household surveys that tkeaelack of knowledge regarding laws
around solid waste management and recycling. Horvelvey are aware that dumping and
improper methods of waste disposal do cause dampagfiiects to the environment and

human wellbeing.

Education is one way to develop positive percegtiand actions towards environmental
protection and conservation, and thereby increlasddvel of participation of proper solid
waste management and recycling in a community (Kama006: 62). It was also
hypothesised that a low level in domestic wasteagament could have been influenced by
institutional factors or various socio-economictéams such as level of education, wealth or
income (Kamara, 2006: 62). This was reiterated by ®’Donaghue, the Director of the
Environmental Learning Research Centre, who stidiatsif perceptions are changed at a
young age, and the environment is made a higherifyrin people’s lives, then there is hope
for our future generations. Of course, it is untierd that changes do not occur overnight,
especially since the younger generations beinghtangw will only have a notable influence
over their family practices in many years to cotdewever, Kevin Whittington-Jones, the
Director of Coastal Environmental Services in Graktwn noted how the attitudes of the
Grahamstown community have changed over the yakmsg with the municipality having
made recycling a priority, and funds are being pdsimto recycling initiatives such as the
Masihlule project (Whittington-Jones, 2011). He m@med how in the past, you would find
abattoir meat, hazardous materials as well as tadbsgmnd medical equipment in the landfill
site, but now with all of the new legislation irapé in South Africa and the implementation
schemes, three principles have been made impoiithaese are that 1) people have a duty of
care towards our environment, 2) the polluter wlhy (even if indirectly through
environmental degradation), and 3) a precautiompainciple that states that if you are not
sure whether what you are throwing away is badtlf@r environment, then treat it as

hazardous anyway (Whittington-Jones, 2011).

Another primary setback for efficient waste dispdsathe actions of the members of the

community. Nongwe pointed out that where refuspskire provided, people still throw the
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rubbish outside the skip. This displays a complisgeegard for the environment that can only
be improved through education and law enforcemeterence was made to the skips in

open areas such as Joza and Fingo Village.

To conclude, it is evident that the importance pegpace on the environment determines
whether they recycle or not, and at the same timeiy education determines how much

importance they place on the environment. Munidijeal need to place more importance on
their environmental projects and increase the fugasg into environmental education. This

way, if the people of the town notice that recyglims become a priority to the managers of
our city, there will be more incentive to do thenga

What are the barriers to having an effective wastsmagement system? (Limitations)

A key feature of the interview with Ndumiso Nongweas the challenges that arise in less
developed countries such as South Africa with mkgar implementing and carrying out

effective and beneficial waste management stradegi@e main problem that seems to
prevent such initiatives is a lack of budget foviemnmental departments which has to be
divided amongst many different environmental nediismigwe stated that he has put forward
many business plans for his intentions to imprasedsvaste management, but as of yet he
has only received funding for very few of themisltnot a lack of enthusiasm to protect the
environment but rather that the scarcity of fundattis characteristic to less developed
countries results in difficulty in giving proportiate funds for projects (Nongwe, 2011).
There is a struggle to balance the primary needsls, food, shelter, water and electricity
versus the need to protect and improve our enviesinNew development creates new jobs
and brings an income to many families that needbut, on the other hand, development
means an increase in waste production and esdgrathterse effects on the environment.
Nongwe states that acquiring funds for environmgmigjects which do not directly improve

livelihoods of the community is difficult and ofterot achieved. The lack of funding also

explains the lack of infrastructure in the East #rerefore less efficient municipal collection

schemes.

According to Imamet al. (2008: 470), with the rapid increase in humanubaion there are
difficulties associated with providing an effectigelid waste management system, so as
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cities grow, land becomes increasingly complex #iedwaste generated increase in volume

and variety.

As previously mentioned, the National Waste Manag@nbtrategy goal is to minimise the
waste that is created, by recycling, reusing, @edvering. There are however, barriers to the
efficiency of recycling projects in Grahamstown.n&oof the recycling businesses outlined
these in the interviews as being lack of educatbout recycling, monetary issues and
administration capacity, ignorance and lack of promfrastructure. According to Parsons
and Kriwoken (2010: 474) small to medium-sizes mamiges in Tasmania, Australia were
also faced with major barriers to recycling whidcluded inadequate storage space, lack of
staff allocated to sort and recycle and paucityeaidily available information on recycling
services. Nongwe stated that the problems thatclhegyfaces happen at a household level,
where people do not feel encouraged to recycleusecthere is no real incentive. If a reward
were offered for recycling waste, the amount of te/amaking it to the landfill site would

diminish considerably.

In the commercial sector, there are many businefisas are willing to participate in
recycling, but the municipality does not currenpisovide easily accessible bins for their
different items, and thus there is a low level @fyrcling businesses in Grahamstown. At a
household level, the Municipality also cannot aff@pecific recycling removal trucks, so
people without their own form of transport resast using the general municipal waste

collection services.

How can municipality intervene to facilitate houskh participation in proper domestic

waste management? (Recommendations)

From the interview with Ndumiso Nongwe it was foutitht there are many projects
currently underway to improve the solid waste managnt systems of Grahamstown,
however difficulties arise due to lack of fundingwdalack of interest. The Local
Environmental Action Plan suggests that to imprtwvese situations, there needs to be a
move to community based and collaborative decisiaking. Makana Municipality does do
this to a certain degree, but it can be taken &ultiier, by holding meetings with community
members, where ideas are discussed which showd &l well rounded involvement of

stakeholders (Makana Municipality, 2005: 23). @hzcollaboration is the cornerstone of
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LEAP and if it can be properly implemented in Gralséown it could lead to a move towards
more effective management techniques. A recurrorgcern among the respondents that we
surveyed was that there was not enough informaioimow one can recycle or effectively
manage their waste. Hosting workshops, informatiessions and handing out things like
fliers can help to increase knowledge about thee tgp waste management techniques
available. Gamba and Oskamp (1994: 590) discusshtbavailability of information on how
and why one should recycle also plays a role iyadleny behaviour among residents. When
designing a solid waste management program, merative that any factors that may affect
a person’s environmental behaviour are considevezhsure its effectiveness (Yusof, 2004:
53).

The Local Environmental Action Plan also statest tiwaachieve effective management
techniques, municipalities must set project goalacthieve the desired outcome. Nongwe
discussed in the interview the goals that they lstdor the future. These include creating a
recycling system much like those seen in Swedenadiner European Union countries, not
having to create a new landfill site in the futuaad to change the attitudes of the community

so that everyone recycles their waste (specifighligugh education).

The National Waste Management strategies and Adians highlight the level to which
recycling needs to be promoted in South Africa.ifi@khis as an example, it is clear that

recycling needs to be encouraged a lot more frommanicipality.

In terms of the National Environmental Manageméfiiste, the Makana Municipality is
currently following the objectives as set out ie titcommended business plan in the LEAP

(Makana Municipality, 2005: 2) whereby they areiagimg or set to achieve:

1. To form a recycling company in partnership witakana Municipality.
2. To develop a business centred around sound éssioractice

3. To ensure that recycling is sustainable in Makdtunicipality

4. To minimise land filling

5. To create jobs

6. To investigate options for processing and valdéeing to recycled products.

Our Municipal Managers have set their goals todene with these achievements, now more

funding needs to be directed to these goals sdhbgtcan come to life (Nongwe, 2011).
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In specific situations such as municipal strikég municipal managers need to mitigate the
effects of disruption to waste services by sendingdifferent rubbish crews during periods
of strike, and training the employees on methodsffefctive waste pick up and removal to

help mitigate bad practices such as leaving a inelsisid.

In mitigating the effects of scavengers and dogmoyp bags when rubbish is put out on the
street for municipal waste pick up, funds shouldatlecated towards providing bins for
rubbish to be in instead of plastic packets. Thisily then minimise the amount of litter left
lying on the ground after pick up has occurred amld in turn improve the levels of
satisfaction of the community members towards thens waste management methods.
Nongwe did mention that they had started issuieg fslack bags to households in both the
East and West regions; however corruption in tretesy stopped any households from ever
seeing them. If more reliable workers were employedistribute the free plastic bags then
this problem could be overcome. Issuing free bagse step to encouraging members not to

litter, incinerate or dump their rubbish illegally.

Even though the problem of lack of funding has baéealt with, it is worth mentioning that if
the municipality improved their recycling facilisend did not require residents to deliver the

recyclables, this would surely encourage the mesmbkthe community to recycle.

When discussing with Mark Hazell what he thoughuldobe done to improve the
municipality’s efficiency, he said “the municipalihere does not see it as their role to
facilitate recycling initiatives, but this is ingect. There should be facilitation between the
municipality officials and Parks and Recreation &@ment to ensure that projects run
smoothly”. This follows a concept of buy-in from gqpe in positions of power. If the
officials were to engage with the recycling bussess they could become more efficient.

With the implementation of the Greening the Citgjpct, this has been attempted.

In the interview with Nongwe, he strongly statedttbducation at the school level is the most
effective means for encouraging a holistic change. described the implementation of
certain strategies at local schools, including ghavision of recycling bins so that children
can bring their recyclables with them to schook Hext strategy is to start Eco Clubs which
will have the objective of maintaining and encoumgggood waste management practices
throughout the community. Progress can already dam st the Environmental Learning
Research Centre at Rhodes University. This cenirepy Rob O’Donoghue, specialises in
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training members of the public as well as leaddrbusiness in effective environmental
practice- the result of which is more people knaywinow to properly mitigate their

environmental impacts.

Conclusion

The problem as mentioned by Nongwe is that them lsck of funding for environmental
initiatives as money has to be spent wisely in ptdeenhance people’s livelihoods, improve
employment figures and to improve environmentalcwinstances. Due to the large
inequalities of income in South Africa it becomasreasingly difficult for governments to
issue enough money to departments such as theoemental department. However,
according to Mark Hazell, the level our municipglitas achieved in terms of solid waste
management in comparison to many other Eastern @ageSouth African cities is highly
impressive. In light of this, it's clear that thaeimcipality is doing an efficient job in terms of
meeting legislative requirements and therefore lshdw@ meeting its waste management
goals in the near future. To achieve our goalsiwighrealistic time period, it is necessary to
obtain an increased budget. This could happen g¢ifwrddon-Governmental Organisations
who should get involved in municipal waste manag&npeojects especially if they have the
means to mitigate costs or donate services or mdneyder to gain this help, Nongwe must
keep active as Environmental Manager and follonough with planned initiatives to
encourage more effective waste management and temluc#&/ith environmental education
projects currently underway in the East we hopge®a change in the future where recycling

will be of higher importance and waste will be mimged accordingly.
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