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ABSTRACT

Waste management in South Africa faces numerous challenges, including a growing population
and economy, which cause an increase in the generation of waste. Limited human and financial
capacity, the absence of infrastructure and equipment, coupled with the declining levels of capital
investment and maintenance, present a challenge to most South African municipalities as far as
municipal solid waste management is concerned. Previous research reports on the challenges
faced with regards to waste management in the Limpopo Province, highlights the need for further
research at a local municipality level. This study aimed to evaluate the municipal solid waste
management system in Polokwane Local Municipality, with a focus on identifying challenges and

gaps, to, ultimately, make recommendations for improvement.

In order to achieve the objectives of the study, a mixed method (qualitative and quantitative)
research approach was adopted. Primary data was collected through observations, interviews
with waste managers, and survey questionnaires with general workers. Secondary data was
collected from literature review and evaluation of the Polokwane Local Municipality integrated
waste management plan (IWMP) and integrated development plan (IDP), as well as supporting

documents.

The results of the study indicate that some challenges exist with the implementation of national
waste management legislation as it relates to the storage, collection, transportation and final
disposal of waste, which may influence the municipality’s waste management system
performance. When comparing the IWMP goals to the goals of the National Waste Management
Strategy (NWMS), the results revealed a gap linking all of the goals, especially Goals 3 and 7.
Observations revealed challenges with regards to insufficient receptacles for waste storage, with
limited to no separation at source, as well as insufficient operations at the landfill site, with
inadequate daily cover, irregular inspection of vehicles at the access gate leading to incorrect
data being reported to the SAWIS system. Interview with waste management officers revealed
that financial management, equipment management, labour management, and institutional
behaviour are the main factors influencing waste management systems within the municipality.
Surveys completed by general waste workers indicated that a lack of adequate human resources,
and insufficient basic waste management awareness and skills are cause for concern. An

improvement in human resource capacity, with a focus on training was recommended.

Keywords: waste management, municipal solid waste, Polokwane local municipality, waste

hierarchy.
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KEY DEFINITIONS

Disposal - means the burial, deposit, discharge, abandoning, dumping, placing or release of any

waste into, or onto, any land (National Environmental Management Waste Act, Act 59 of 2008).

Landfill — means an appropriately designed, engineered and authorised waste disposal facility
(City of Polokwane Integrated Waste Management Plan, 2016).

Minimisation - when used in relation to waste, means the avoidance of the amount and toxicity
of waste that is generated and. in the event where waste is generated, the reduction of the amount
and toxicity of waste that is disposed of (National Environmental Management Waste Act, Act 59
of 2008).

Municipal solid waste - refers to solid waste from houses, streets and public places, shops,
offices, and hospitals (Da Zhu et al, 2008).

Municipal solid waste management system - refer to collection, sweeping, storage, transfer,
treatment, and final disposal of waste (Da Zhu et al, 2008).

Qualitative method - refers to an exploratory research that is carried out to gain a thoughtful of

fundamental reasons, opinions, and drives (Creswell, 1994).

Quantitative method - refers to research method that quantify the problem by means of
producing data that can be converted into useable statistics, the study shall integrate the two
forms of data (Creswell, 1994).

Recycling - means a process where waste is reclaimed for further use, which process involves
the separation of waste from a waste stream for further use and the processing of that separated
material as a product or raw material (National Environmental Management Waste Act, Act 59 of
2008).

Re-use - means to utilise articles from the waste stream again for a similar or different purpose
without changing the form or properties of the articles (National Environmental Management
Waste Act, Act 59 of 2008).

Waste - means any substance, material or object, that is unwanted, rejected, abandoned,
discarded or disposed of, or that is intended or required to be discarded or disposed of, by the
holder of that substance, material or object, whether or not such substance, material or object

can be re-used, recycled or recovered and includes all wastes as defined in Schedule 3 to this



Act but it excludes explosives waste. (National Environmental Management Waste Act, Act 59 of
2008).

Waste management — includes the importation and exportation of waste, the generation of
waste, including the undertaking of any activity or process that is likely to result in the generation
of waste, the accumulation and storage of waste, the collection and handling of waste, the
reduction, re-use, recycling and recovery of waste, the trading in waste, the transportation of
waste, the transfer of waste, the treatment of waste and the disposal of waste (National
Environmental Management Waste Act, Act 59 of 2008).

Waste (management) hierarchy - is recognised as promoting management of wastes in the
order of preference: avoidance, reduce, reuse, recycle, and recover and disposal (NWMS, 2011;
City of Polokwane IWMP, 2016).

Waste separation — refers is a practice that prevent recyclable waste from entering the landfill,
and promoting National Waste Management Strategy Goal 1 to promote waste minimization,

reuse, recycling and recovery (DEA, 2019).

Waste transfer facility - means a facility that is used to accumulate and temporarily store waste
before it is transported to a recycling, treatment or waste disposal facility (National Environmental
Management Waste Act, Act 59 of 2008).

vi



TABLE OF CONTENTS

PREFACE AND ACKNOWLEDGMENTS ....iiiiiiiirieisrrmass s s sssmss s rs s s s s s s s snnmssasees |
N o E S 1 O I
ABBREVIATIONS AND ACRONYMS .. rr s s s s s s s s s s s s s s 1]
L A D T e N 8 N \%
CHAPTER 1 INTRODUGCTION ...iiicuiiirrmasasrrmasassrnmssssrsmssssssmmsssssrsmssssrsmsssssasmnsssssnnmssssssnmsssssns 1
1.1 2 F= T3 1o | €] U1 o Lo PSRN 1
1.2 Problem statement and rationale for the study ........ccccooeeiiiiiiiiiiie e, 1
1.3 Research aim and 0bJeCHIVES.........ciii i e 3
1.4 SCOPEe Of tNE FESEAICN .o 3
15 Assumptions and limitations of the research...........cccccooviiieii i, 4
1.6 Contribution of the reSEarCh ... 5
1.7 Structure and outline of the disSertation ...........cccoooeiiiiiiiii e 5
1.8 Chapter SUMIMAIY .ouuiii e e e e e e e e e s e e e e e e e earraaaaans 6
CHAPTER 2 METHODOLOGY ..iiieeiiiireesisrrsasnirses s sssssssssssasss s masss s s s msssssssnassssssnmssnsns 7
2.1 INTFOTUCTION oo 7
2.2 STUTY I ...ttt 7
221 POPUIALION SIZE ... e e e et e e e e eanaes 8
2.2.2 ECONOMIC SIUALION ... 8
2.2.3 WaSte MaNAgEMENL...... ...t e et e et e e e rb e e e ea e aaees 8
2.3 Research design ... 9
2.4 Data COIECTION ..ccoiiiiiiiii 10

Vii



241 Secondary data COIECHION..........uuuuiiiiiiiiiiiiiii e 10

2411 Analysis of the Polokwane LM IWMP and IDP............cccccoiiiiiiiiiiiiiiiiiiiiiiieee 10
24.1.2 LITEratUIE FEVIBW ......ceiiiiiieeeeeeeeee et 11
24.2 Primary data ColleCtioN ... 11
2421 ODSEIVALIONS ...ttt 11
2422 INEEIVIBWS ... 11
24.2.3 SUIVEY QUESTIONNAITES ...ttt nnees 12
24231 Demographic profile of survey partiCipants ............ccovvvvviiviiiiiiiiiiiiiieeeeeeeeeeee 13
2.5 DALA ANAIYSIS ...ttt nnne 13
2.6 Ethical CONSIAEIALIONS .....uuiiiiiiiiiiiiiii e 14
2.7 Methodological lIMITAIONS ..........uiiiiiiiiiiiiii bbb neeeeenenee 14
2.8 CAPTET SUMIIMIAIY ...ttt 15
CHAPTER 3 LITERATURE REVIEW.... .o eee e s s s e s e e s s e mm s s e s s s n e s e e s 16
3.1 INTFOTUCTION oo 16
3.2 Components of a municipal solid waste management system................... 16
3.2.1 Waste generation and STOrage..........uuceeiiieeiiiieiiiiiie e 17
3.2.2 Waste collection and transSportation ..............oouuiieiiieeee i 18
3.2.3 WaASEE SEPATALION. ......cceiiiiiiieiiieee e 19
3.24 WaASEe reCYCING .o 21
3.25 Waste diSPOSAl .......cooiiiiiiiii 23
3.3 The role of municipalities in solid waste management...............cccceeevvvennnnn. 25
3.3.1 Providing waste management SEIVICES..........cuuviiiiiiiiiiiiiiiieeiieieeeeeeeeeeeee e 25

viii



3.3.2

3.3.3

3.34

3.3.5

3.3.6

3.3.7

3.3.8

3.4

34.1

34.1.1

34111

34112

34113

34114

34115

34116

3.4.1.2

3.4.1.3

3.4.14

3.4.1.5

3.4.2

3.4.2.1

Integrated planning processes, including IWMP development .......................... 25

Collecting data and reporting t0 SAWIS...........uuuiiiiiiiiiiiiiiiieeeennees 25
Competent and dedicated Waste MaNAJEIS..........uuuuuurrmrmmmmiiiiiiiiiiiiiiiieieeneneennees 26
Public awareness Campaigns .........ccoeiiiiiiiiiiiiiiiiiieee e 26
Implementing and enforcing waste minimization and recycling ..............cccc....... 26
Providing political stability and SUPPOIt ............coovviiiiiiiiiiiiee 27
Financial management and proCureémMent............ccuuvvviiiiiiiiiiiiiiieiiiiieeieeeeeeeeeeeee 27

Current approach of municipal solid waste management in South

ATTICA oo 28
Command and control-based approaches/instruments............cccceeeeeeeriviiiinnnnnn. 28
ENVIFONMENTAL TAW ..o 29
The Constitution of the Republic of South Africa (DOJ, 1996)...........ccccevvvvvnnnnn. 30
National Environmental Management Act 107 of 1998 (DEA, 1998).................. 30
National Environmental Management: Waste Act 59 of 2008 (DEA, 2009)....... 31
Municipal Systems Act 32 of 2000 (DLG, 2000)........ccccvvveiriiieeieeeeeieeriiiieee e, 32
Municipal Structures Act 117 of 1998 (DLG 1998)........cccvviiiieiieeiiiiieiiieeee e, 32
National Environment Management: Air Quality 39 of 2004 (DEA, 2005).......... 33
REQUIALIONS ... 33
NOrms and StANAIAS ..........cooviiiiiiiiii 34
AUthOrisations and PEIMILS .......cooeeeeeie e 35
Municipal DY-IaWS ..........oooiiiiiii 35
Fiscal/economic approaches/iNStruments .............couvvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeee 35
LeViesS and TaXES.......couiiiiiiiiii e 36



3.4.2.2

3.4.2.3

3.4.3

3.43.1

3.4.3.2

3.4.4

3441

3.4.4.2

3.4.4.3

3.5

3.6

3.6.1

3.6.2

3.6.3

3.6.4

3.7

3.7.1

3.7.2

3.7.3

3.74

3.7.5

3.8

o 1101 o 39

Incentives and diSINCENLIVES ...........oooviiiiiiiiiiiieeeee e 39
Agreement-based approaches/instruments ...........ccccccvvvvii 40
CO-0pErative agrEEIMEINTS .........uuuuuuunieiiiiiiitieieebe bbb nneeeennnnnnnnees 40
Public-private partnerships ...........ooovviiiiiiiii e 41
Civil/voluntary approaches/inStruments................uueueeeiiiiiniiiiiieeeeeees 41
Public partiCipation ..o 42
Information SyStems (SAWIS) ......cooviiiiiiiiiiiii 43
Education and traiNing ...........oeeeiiieiiiiiiei e 43
Municipal waste management in the Polokwane Local Municipality .......... 43

Challenges in Municipal Solid Waste Management in South Africa and

the LimpPopOo ProVIiNCe ..o 44
Financial Management ...........ccooiiiiiiiiei e e e e 44
EqUIpPMENt ManNagemMENt.........cooiiiiiiiiiei e e e 45
Labour ManagemENt..........coiiii it e e 45
Institutional DENAVIOUN ............ooiiiiii e 46
Strategies to improve solid waste management SYStEMS ............cccvvvvvvennnns 46
Capacity-building and awareness-raiSiNg.........ccuvvurerriiiieeeeereiiiiaae e e eeeeeeeeennns 46
Recycling and recovery Of WaSe ... 47
Improved collection and transportation of wWaste ...........ccccccvvvviiiiiiiiiiiiiiiiiiiiee, 47
Expansion of sanitary waste disposal and landfill management........................ 48
Integrating waste management and social aSPecCtS............ccceeeevieeeriieiiiiiineeeeenn, 48
Chapter SUMIMAIY ... e e e e e eeeennes 49



CHAPTER 4 RESULTS/DATA ANALYSIS AND DISCUSSION ....ccoiiissnnnnnnnnnsssssssssssssssnnes
4.1 INEFOAUCTION ..ot
4.2 Results related to RO1: Evaluating the municipal waste management

system and levels of compliance to national legislation of Polokwane

O U
42.1 Status quo of waste management practices in Polokwane City ..............ccceeee.
42.1.1 Separation Of WaSIE @t SOUICE .........uuuuuuiiiiiiiiiiiiiiiiiiiiieiieie e eeennennee
4.2.1.2 Waste storage, collection, transportation and disposal ..............ccceeeeeeiieeeeeeenn.
4.2.1.3 Fleet ManagemMENL........ouiiiii e e e e e e e e e
4214 Littering and illegal dumping ...........oouioiiiiiiiiie e
4.2.2 Organisational and institutional Matters ...........c.ooviiiiii e,
4221 Development and enforcement of by-laws .........cccoooiiiiiiiiiiii e,
4222 Enforcing offenses and penaltieS.............coooviiiiiii e,
4.2.2.3 Financial management and proCUrE€mMENt...........ccceeeieeeeiiiiiiiiiiiee e
4.2.3 Alignment of the IWMP with the 2011 NWMS goals.........cccccceevieiriiiiiiiiiineeeeennn,
424 Evaluating the levels of compliance to national legislation................ccccccceee.l.
4241 Compliance of waste collection services to legal requirements/standards ........
4.2.4.2 Compliance of waste transportation to legal requirements/standards ...............
4.2.4.3 Compliance of waste disposal infrastructure to legal

FEQUIreMENTS/STANUAITUS .....eveiiiiiiiiiiiiiiiiiiieeiei bbb eeeeeeneenneennennees
42431 Compliance of transfer stations to legal requirements/standards.......................
42432 Compliance of the Weltevreden landfill site to legal requirements standards....
4.2.5 Summary of results related to research objective 1 ............cccvvivviiiiiiiiiiiiiiiinnnns

Xi



4.3

43.1

4.3.2

4.3.3

4.3.4

4.3.4.1

4.3.4.2

4.3.4.3

43.4.4

4.3.5

4.3.6

4.4

44.1

44.1.1

44.1.2

4.4.1.3

44.1.4

4.4.1.5

4.4.1.6

4.4.1.7

Results related to RO2: Examining the flow of waste from generation

source to final deSTINALION ..........uuuuiiiiiiiiiiiiii e eenaee
Waste generation and storage (including separation of waste at source)..........
Waste collection and transSportation ............cooeeeeeeeieeeeeeeeee e
Waste transfer and ProCeSSING ........ccoeeeeieeieeee e
WaASEE dISPOSAI ...
Access control, infrastructure and equUIPMENt ...
Storage of fluOreSCeNt tUDES .........uuiiiiiiiiiiiii e
Waste reclamation actiVIities .............couvviiiiiiiii
OPEIAtIONAL ISSUEBS ... . iieeeeieeeiiie e et e e e e e e e e e et e e e e e e e e eaneaanaas
11T=To = o [U T4 a] o1 g Lo PSS
Summary of results related to research objective 2 ...,

Results related to RO3: Evaluating the perceived factors that

influence municipality waste management system performance................
Results from interviews with waste officers..........cccccvviiiiiiiii
Flow of municipal SOlid WaASEE ............ceiiiiiiiiiccee e
Waste COllECtioN SEIVICES ........cooviiiiiiiiii e
Implementation and enforcement of waste minimisation and recycling .............

Level of awareness and education with regards to pollution and illegal
DUMIPDING. ¢

Command and control inStruments in PLM ...
Fiscal/economic inStruments in PLIM......c.oniei e

Challenges encountered by municipality when managing municipal solid

Xii



44171 Financial Management ..........coooe e 80
4.4.1.7.2 EqQUIpMENt Management...........cooviiiiiiiiiiiiii e 81
4.4.1.7.3 Labour ManagemENt..........cooiiiiiiiiiiiieeee e 81
441.7.4 Institutional DENAVIOUN ..o 82
44.1.7.5 Other ChallENGES .......uiiiiiii e 82
44.1.8 Strategies to improve solid waste management systems and save airspace

N TANAFIIL ..ottt 82
4.4.2 Results from surveys with general WOrkers............cccccvvvviieiiiiiiiiiiiiiiiiiiieeeee 83
4421 Waste management traiNiNg ..........cuuuuiiiieieee i e e e e e e rr e e e 83
4422 WASLE COIIBCLION ... 84
4.4.2.3 Most common challenges during waste collection and waste disposal ............. 84
4424 Seriousness of illegal dUMPING ......cooviiiiiii e 85
4.4.3 Summary of results related to research objective 3 ..., 85
CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS ...ceniiiiicceereemereere s ee e 87
5.1 INTFOUCTION oo 87
5.2 CONCIUSIONS L.t 87
5.2.1 Conclusions related to RO1: Evaluating the municipal waste management

system and levels of compliance to national legislation of Polokwane City ....... 87
5.2.2 Conclusions related to RO2: Examining the flow of waste from generation

SOUrCe O fiNal dISPOSAL ........uuuuiiiiiiiiiiiiii i neee 89
5.2.3 Conclusions related to RO3: To evaluate the perceived factors that

influence municipality waste management system performance....................... 90
5.3 Recommendations for improvement ... 91
5.3.1 Recommendations to improve storage of waste and separation at source........ 91

Xiii



5.3.2 Recommendations to improve collection and transportation of waste................ 91

5.3.3 Recommendations to improve community awareness and education............... 92
534 Recommendations to improve the landfill Site..............vvviiiiiiiii 92
5.35 Recommendations to address the illegal dumping of waste............cccccevvvveeene. 92
5.3.6 Recommendations to improve law enforcement .............ccccvvvvviiiiiiiiiiiiiiienenen, 93
54 Recommendations for future reSearch .........cccccvvviiiiiiiiiiiiii 93
21 I T L e I 2 94
ANNEXURE 1: ACKNOWLEDGMENT LETTER FROM MUNICIPALITY .uvuviieeieiianeeneans 102
ANNEXURE 2: ETHICAL CLEARANCE CERTIFICATE...uiuiiieiirrrrerrse s s s e e e e 103
ANNEXURE 3: INTERVIEWEE CONSENT FORM...... ..o r s e 104
ANNEXURE 4: INTERVIEW QUESTIONNAIRE FOR WASTE MANAGERS........ccocvueneeee 107
ANNEXURE 5: QUESTIONNNAIRE FOR GENERAL WORKS.....ioiiiiirirrrarerresnenens 109
ANNEXURE 6: LANDFILL OBSERVATION CHECKLIST.......ccoiiiiiiiiiiriree e 111

Xiv



LIST OF TABLES

Table 2-1: Research design and methodology ...........cooovviiiiiiiiii e 9
Table 2-2: Demographics Of reSPONUENTS .........ouiuiiiii i e eeeaaaaees 12
Table 4-1: Alignment of the City of Polokwane IWMP with the 2011 NWMS goals................... 57

Table 4-2: Characteristics and level of compliance of the Weltevreden landfill site to
landfilling requirements (City of Polokwane IWMP, 2016) ...........cccceeeeervenees 63

XV



LIST OF FIGURES

Figure 2-1: Location of Polokwane Local Municipality in South Africa (A) within Limpopo

Province (B) under Capricorn District Municipality (Leso et al., 2016). ........... 7

Figure 3-1: Components of a municipal solid waste management system (Researcher’s

own compilation, 2020) ........cooiiiiiieeee 16

Figure 3-2: Summary of waste management governance approaches (Nel & Alberts,

2008 e 28
Figure 3-3: Waste Management Hierarchy (NWMS, 2011).......cccovvviiiiiiiiiiiiiiiiiiiiiieieeee, 31
Figure 4-1: Approved Waste Management Organisational Structure (City of

Polokwane IWMP, 2016)........cuuuiiiieeeiiiieiiias e ee e eeitess e e e e e eeeneian s s e e eeeeenene 54
Figure 4-2: Proposed Waste Management Organisational Structure (City of

Polokwane IWMP, 2016)........cuuuiiiiieeeiiieiiiiis e e e eeeteess e e e e e e eeaneen s e e eaeeenene 55
Figure 4-3: Examples of non-compliant waste storage practices in the City of Polokwane ...... 66

Figure 4-4: Examples of fluorescent tubes and other hazardous waste types being stored

WIth gENEIal WASTES... ..ot 66
Figure 4-5: Examples of recyclable materials in the City of Polokwane ...................cooooviinnnnnnn. 67
Figure 4-6: Kerb-side collection in the City of Polokwane CBD.............cccoovviiiiiiiiiieceeccciiinnn, 68
Figure 4-7: Street cleaning practices in the City of Polokwane ..............coovvviiiiiiiiiieeccciviinnn, 68
Figure 4-8: Garden waste being lost from a vehicle during transportation.......................vvvuenn.. 69
Figure 4-9: Signage at Webster and Ladanna garden refuse transfer stations ........................ 69
Figure 4-10: Examples of non-compliant waste in the City of Polokwane transfer station........ 70
Figure 4-11: Signage, access control and weighbridge at the Weltevreden landfill site ........... 71
Figure 4-12: Weigh bridge at the Weltevreden landfill Sit€ .................uuuviiiiiiiiiiiiiiiiiiiiiiiiiiiiiians 71

Figure 4-13: Example of a road sign at the landfill site indicating the waste offloading area..... 72

Figure 4-14: Example of lighting tubes being stored and crushed at the landfill site ................ 73
XVi



Figure 4-15: Reclaimed cardboard, plastic bottles and building material (timber) .................... 74

Figure 4-16: Building rubble diSpoSed Of ON Site ............uuuuiuiiiiiiiiiiiiiiiiiiiiieee e 75
Figure 4-17: Fire observed at the Weltevreden landfill Site ... 75
Figure 4-18: Some examples of illegal dumping in the PLM ... 76
Figure 4-19: lllegal dumping Site after Clean-up ...............uueuueeiiimiiiiiiiiiiie e 76

XVii



CHAPTER 1 INTRODUCTION

1.1 Background

Waste generation is an unavoidable part of human activity. The problems linked with waste can
be traced back to the very beginning of civilization, when humans gathered in communities (Ogola
et al., 2011). Wastes generated then were enclosed and disposed of by natural processes;
however, as the human population increased, the quantity of waste produced has increased as
well, which requires proper management, since natural process alone are unable to decompose

waste.

Municipal solid waste, also referred to as urban solid waste, typically comprises of household
waste (Da Zhu et al, 2008), together with commercial wastes, are collected by a municipality
within a given area. The waste may be in solid or semi-solid form and generally excludes industrial
hazardous wastes, but mostly includes human and animal excrement, as well as household
hazardous chemicals and sometimes sharps (Miller & Spoolman, 2009). These harmful
substances may cause disease and injury, more especially amongst children, waste pickers, and
employees in the waste management division (Da Zhu et al., 2008).

According to the Constitution of the Republic of South Africa, municipalities are responsible for
rendering waste services (which includes collection, transportation and disposal of waste) (DOJ,
1996). Therefore, in South Africa, the management of municipal solid waste management falls
within the jurisdiction of local governments and is one of the municipalities’ largest single
budgetary items. However, when the local municipality has the necessary knowledge and
capacity to deal with waste management, it is perfectly situated to effect change and must
therefore be proactive in finding waste management solutions (DEA, 2009). However, according
to the Africa Waste Management Outlook (UNEP, 2018), most African municipalities “often do not
have the technical or financial capacity to provide efficient services to all residents, with public

waste management services frequently characterized as inefficient and expensive”.

Solid waste collection and transportation are usually the costliest components of a municipal
waste management system (Ogola et al. (2011). With solid waste expected to increase
significantly over the next century, considerable strain will be placed on already strained municipal
waste infrastructure (UNEP, 2018).

1.2 Problem statement and rationale for the study

Waste management in South Africa faces numerous challenges, which include a growing

population and economy, which means increased volumes of waste generated. This puts

1



pressure on waste management services, infrastructure and facilities, which are already in short
supply (DEA, 2011b). The Department of Environmental Affairs (DEA, 2012b), recognises the
importance of establishing effective waste management strategies, policies and programmes to

address these issues, many of which need to be aimed at municipal waste management.

The National Waste Management Strategy (NWMS) (DEA, 2011b) seeks to address waste
management challenges in the country by focusing on implementing the waste management
hierarchy, with the ultimate aim of diverting waste from landfill. To achieve this, the strategy
proposes the integration of the waste management hierarchy into waste management services,
and suggests the separation of waste at source (DEA, 2011b). The NWMS also promotes access
to a basic level of waste services for all citizens and provides objectives for municipal waste
management services in the country. Furthermore, the strategy aims to establish effective
compliance with and enforcement of the National Environmental Management Waste Act
(NEMWA) to ensure that everyone adheres to the regulatory requirements for waste
management, and builds a culture of compliance. Many of the goals and objectives of the NWMS
falls within the jurisdiction and responsibility of local municipalities to address and execute.
However, the majority of local municipalities in South Africa, encounter challenges of operational
implementation and achievement of compliance against legislation and national minimum
standards for municipal waste management (Mudau, 2015), with a number of issues continuing
to present obstacles towards effective waste management.

The absence of infrastructure to implement the waste management hierarchy, such as facilities
to separate waste at source, material recovery facilities, buy back and recycling centres, as well
as the growing pressure on outdated waste management infrastructure, with declining levels of
capital investment and maintenance, presents a challenge to most South African municipalities
(Mudau, 2015). In areas where waste management alternatives (to landfilling) are available, they
are many times too expensive and outweigh the relatively inexpensive cost of landfilling (DST,
2014), which generally makes landfilling the most common waste management option in the
country (although it is the least preferred in terms of the hierarchy). Although estimates put the
number of waste handling facilities in South Africa at more than 2000, significant numbers of these
are unpermitted (DEA, 2011b) and there are currently too few adequate, compliant landfills and
hazardous waste management facilities, which hinders the safe disposal of all waste streams and

increases the occurrence of illegal dumping.

Similar to the majority of local municipalities in South Africa, local municipalities in the Limpopo
Province encounter challenges of meeting legal requirements and the level of services prescribed

by minimum standards (Mudau, 2015). The operative implementation of the waste management



hierarchy, and monitoring and evaluation in order to deliver an effective operational system,

remain challenging (Ogola et al., 2011).

A study completed by Mudau (2015) highlights the challenges regarding municipal waste
management in the Limpopo Province, and recommends further, more detailed studies focusing
on the individual components of municipal waste management systems, specifically
recommending research in the Polokwane Local Municipality (PLM). The City of Polokwane
IWMP (2016) mentions that the PLM faces challenges of effective execution and accomplishment
of waste management systems compliance against national minimum standards for municipal
waste management, and there are no formalised waste avoidance initiatives underway in PLM.
This study aims to evaluate the municipal solid waste management system in Polokwane Local
Municipality, with the aim of identifying gaps, and ultimately providing recommendations for

improvement.
1.3 Research aim and objectives

The aim of this research is to review and evaluate the elements of the municipal solid waste
management system (which includes waste collection, transportation, separation, recycling and
disposal) in Polokwane City (Polokwane Local Municipality) and to suggest recommendations

aimed at improving solid waste management systems within the City.
The research objectives include to:

¢ Research objective 1: Critically evaluate the municipal waste management system and levels
of compliance to national legislation of Polokwane City;

e Research objective 2: Examine the flow of waste from generation source to final destination;
and

o Research objective 3: Evaluate the perceived factors that influence municipality waste
management system performance.

1.4 Scope of the research

The study was limited to an evaluation of the municipal solid waste management system in the
Polokwane Local Municipality, Limpopo Province. Related issues that are outside municipal solid
waste, such as industrial and hazardous waste management were not included in the scope of

the research.

The scope of research objective 1 — evaluating the municipal waste management system — is

limited to evaluating and understanding:



e The status quo as it relates to waste management services and infrastructure in Polokwane
City;

¢ Institutional and organisational matters as it relates to waste management in Polokwane City;
and

e The level of alignment between Polokwane City’s integrated waste management plan (IWMP)
(and associated IDP) and the goals of the National Waste Management Strategy (NWMS).
The evaluation of the level of compliance in this study relates to waste-related legislation and
regulations applicable to the South African local authority context. Determining the level of
compliance requires a prior understanding of the municipality as an institution and in what manner
it responds to environmental regulations in the form of the national minimum standards, as well
as provincial and local regulations. As far as compliance to legislation is concerned, the study
focused on determining the level of compliance of waste-related services (such as waste
collection and transportation) and waste-related infrastructure (such as landfill sites) to legal

requirements.

The scope of research objective 2 — examining the flow of waste from generation to its final
destination — was based on observations conducted from August to October 2020. The scope
of observations included waste generation and storage, separation of waste at source, collection
and transportation, and final disposal. The observations also focused on factors which may

influence the flow of waste, such as illegal dumping and waste reclamation (“picking”).

Research objective 3 (perceived factors influencing municipal waste management performance)
mainly focused on the insights of municipal officials responsible for waste management and
general workers (responsible for litter picking and street sweeping) in Polokwane City. The
research focused on determining the success factors and challenges experienced within
Polokwane City, also focusing on the types of governance instruments (command and control,

fiscal, civil, voluntary) implemented by the municipality.
The study was conducted in the period February 2020 to November 2020.

Where comparisons are made with the National Waste Management Strategy (NWMS), the 2011
version of the strategy is applicable. The final updated NWMS was only available in 2020. It could
not be reasonably expected that the documents reviewed during this study could contain any
information that is aligned with the 2020 version of the NWMS.

1.5 Assumptions and limitations of the research

Municipal solid waste research in the Limpopo Province is limited and has mainly focused on flow
of waste from the source of generation to final disposal. Research specifically relating to the
4



separation and recycling of municipal solid waste in the City of Polokwane is limited. As a result,
the researcher has inferred from national and international best practices and induce these
findings to the Limpopo context. The findings of the study were based on the collection of primary
data (based on observations and interviews), as well as secondary data obtained from the City of
Polokwane IWMP, dated March 2016.

1.6 Contribution of the research

The waste management system performance is conveyed regularly as a whole system, with little
regard to the subtleties of its components. This study aimed to provide an evaluation of the
components of the waste management system of the Polokwane Local Municipality. Although
the findings of the research are applicable to a specific municipality in South Africa, it may be
generalizable and may be applicable to other municipalities in the country, as well as other
developing countries. In the majority of South African municipalities recycling activities are limited
to the contributions of informal waste reclaimers, with limited formal recycling taking place.
However, provision should be made to reduce waste disposal of waste to landfill. The research
may also provide knowledge of potential opportunities within the developing country context, to

ultimately encourage good waste management practice within South African municipalities.
1.7 Structure and outline of the dissertation
The dissertation consists of five chapters.

Chapter 1: Introduction - Provides the background to the municipal solid waste worldwide, it
likewise provides the motivation of the study, research problem, the aim and objectives and it
moreover provides the outlining of the study.

Chapter 2: Methodology - Outlines a brief overview of the study area, the research methodology
applied during the study, sampling methods, data collection, data analysis and limitation of the
study.

Chapter 3: Literature Review - Emphases on a literature review of municipal solid waste. The
chapter gives background to waste generation, waste collection and transportation, disposal,
international, national and local policies and legislation, strategies to improve solid waste

management systems and the current approach of municipal solid waste.

Chapter 4: Data Analysis and Discussion - Affords the results of the study in the form of

expressive statistics and discussion.



Chapter 5: Conclusion and Recommendations - Summarise the findings and make

recommendations grounded on the findings of the study.

The Bibliography is presented after Chapter 5. Annexures are also appended (in the last part of
this dissertation) and referred to in text, where applicable.

1.8 Chapter summary

This chapter highlighted background of the study, problem statement and rationale for the study
and research aim and objectives also giving the overview of structure and outline of the
dissertation. Chapter 2 will give detailed description of the study area, the procedures used in
conducting the research and the method used for data collected, as well as data analysis

techniques.



CHAPTER 2 METHODOLOGY

2.1 Introduction

This chapter discuss a detailed description of the study area, the procedures used in conducting
the research, the method used for data collected, and further discusses the data analysis methods

that were used.
2.2 Study area

The Polokwane Local Municipality (PLM) is situated in the northern part of South Africa, centrally
within the Limpopo Province and the Capricorn District Municipality. The Municipality covers an
extensive area of 377 579 hectares. It is the administrative capital of Limpopo and is also the
economic hub of the province, (Abrahams, 2017). The PLM accounts for a total population of
812,000, or 60.0% of the total population in the Capricorn District Municipality, which is the most
populous region in the Capricorn District Municipality for 2017, (City of Polokwane, 2020a).
Polokwane is still 70% rural, its urban node is a growing, modern city. Linked to this primary node
are the two smaller, formal towns of Seshego and Mankweng. On the outskirts of these urban
areas are four clusters of settlements, namely Seshego, Sebayeng/Dikgale, Mankweng and
Aganang (Abrahams, 2017).
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Figure 2-1: Location of Polokwane Local Municipality in South Africa (A) within Limpopo

Province (B) under Capricorn District Municipality (Leso et al., 2016).



2.2.1 Population size

PLM has a population of about 812 000 people, and housed 1.4% of South Africa's total
population in 2017. Between 2007 and 2017 the population growth averaged 1.59% per annum
which is very similar to the growth rate of South Africa as a whole (1.56%). Compared to Capricorn
District Municipality's average annual growth rate (0.99%), the growth rate in Polokwane's
population at 1.59% was close to double than that of the district municipality (City of Polokwane,
2020a).

2.2.2 Economic situation

Polokwane is both the capital city and the economic hub of Limpopo Province. Its role as an
administrative and financial centre and its central location as a transport hub, dominate its sectoral
contribution to the local economy (Abrahams, 2017). The municipality has the Polokwane
International Airport where various commercial flights enter and exit the town of Polokwane and

there are three major malls in the municipality (City of Polokwane IWMP, 2016).

The primary sectors of agriculture and mining, though they contribute a small percentage to the
economy, are in decline. The secondary sector manufacturing and construction is fairly small but
significant in Polokwane. It has been ‘holding its own’ but is struggling to increase its contribution,
(Abrahams, 2017). In terms of the local context, the Polokwane 2030 Economic Growth and
Development Plan will seek to provide insight on the way forward for the municipality to ensure
that development is holistically proactively conceived, rather than exclusively and in an

interventionist manner (Polokwane Municipality, 2014).

2.2.3 Waste management

Waste management as a critical constituent of the urban development process is not considered
a priority in Polokwane (Mudau, 2015). The prioritization of needs by municipal waste
management directorates, such as sorting of waste at source, is not appropriate for an efficient
waste management system. PLM has no waste minimization strategy in place (City of Polokwane
IWMP, 2016). The National Waste Management Strategy (DEA, 2011b) and the Polokwane
Declaration of Intent (September 2001) sets a clear mandate for the prioritisation of waste

avoidance in South Africa.

The PLM offers a high level access to waste management in the urban areas. PLM is divided in
to three waste service areas and their surroundings namely; Polokwane City, Seshego and
Mankweng. Households are responsible for their own bags, and instructed to place full bags on
the kerbside for collection as per a specific refuse collection programme. Compactors are used

to collect the waste (City of Polokwane IWMP, 2016). Waste collected in the main urban area of



Polokwane is disposed of at the Weltevreden landfill site, however problem being experienced

currently is that waste management is not being informed of new development in the municipality.

2.3 Research design

The researcher has used a mixed method research approach to collect data to address the

research objectives. Mixed methods research is an approach to inquiry that syndicates or

associates both qualitative and quantitative methods. It consists of philosophical assumptions,

the use both qualitative and quantitative approaches, and the mixing of both approaches in a

study (Creswell, 2009). Table 2-1 outlines the research design of this study.

Table 2-1: Research design and methodology

Research Objective

Methodology

Justification

Research objective 1:

To critically evaluate the
municipal waste management
system and levels of
compliance to national

legislation of Polokwane City.

Review and analysis of the
PLM Integrated Waste
Management Plans (IWMP),
and Integrated Development
Plan (IDP), supported by a
wider literature review and

observations.

Information presented in the
IWMP enabled the researcher
to gain an understanding of the
waste management practices
within the context of
Polokwane Local Municipality.
The IWMP contains an action
plan with various targets to be
achieved by municipality which
complies with national

standards.

Research objective 2:

To examine the flow of waste
from generation source to final

destination.

Observations were applied to
note the flow of waste from
generation source to final
destination, and the researcher
took photographs and notes at

various sites within the PLM.

Observation fosters an in
depth and rich understanding
of a phenomenon, situation
and setting of area of study.
Furthermore observation is an
essential part of gaining an
understanding of naturalistic

setting.

Research objective 3:

Semi-structured interviews
were conducted with waste

management officers and

Interviewing the officials and
distributing surveys to general

workers provided better

9




Research Objective Methodology Justification

To evaluate the perceived semi-structured understanding of the waste

factors that influence guestionnaires (surveys) management systems used

municipality waste were distributed to general within the PLM as they are the

management system workers responsible for waste | key informants and they

performance. management within the PLM. encounter challenges on daily
basis.

This approach involves collecting both, qualitative and quantitative data. The qualitative data can
assume any of the forms, such as document (literature review), interviews and observations,
documents, and records. A field survey provides a quantitative data or numeric description of
trends, attitudes, or opinions of a population by studying a sample of that population. (Creswell,
1994).

2.4 Data collection

Both primary and secondary data have been used to collect data and acquire information related

to the research objectives (Refer to Table 2-1).

2.4.1 Secondary data collection

The researcher reviewed the Polokwane Local Municipality IWMP (2016) and IDP (2020/21), and
supporting literature, such as the Service Delivery and Budget Implementation Plan (2019/2020)
as secondary data to understand and appreciate different viewpoints and debates on municipal

solid waste management.

2.4.1.1 Analysis of the Polokwane LM IWMP and IDP

Data collection began with an analysis of City of Polokwane IWMP (2016) to understand the status
quo of waste management in PLM, description of the services that are being provided or that are
available for collection, minimization, re-use, recycling, treatment and disposal of waste, and also
to check level of compliance to national standards (National Waste Management Strategy, Waste
Classification and Management Regulation, National Norms and Standards for the Storage of
Waste, National Waste Information Regulations, National Pricing Strategy for Waste
Management, Norms and Standards for Sorting, Shredding, Grinding, Crushing, Screening or
Baling of General Waste, and National Norms and Standards for Disposal of Waste to Landfill).
City of Polokwane IDP 2020/21 was analysed to check see whether IWMP actions have been

budgeted for.
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2.4.1.2 Literature review

The main aim of the literature review was to gain an understanding of existing research and to
determine the status quo of waste management in PLM. The literature review included studies of
other South Africa, African and other developing context municipalities, which have engaged
innovation to improve their solid waste management. Two studies provided key insights into waste
management in the Limpopo Province, and more specifically in Polokwane. These included: “A
Review of Solid Waste Management Practices in Polokwane City, Management of Municipal Solid
Wastes: A Case Study in Limpopo Province” (Ogola et al., 2011), and “A Process Mapping
Appraisal of Municipal Waste Management System Compliance in Limpopo Province, South
Africa” (Mudau, 2015). Based on lessons learned from other municipalities, the researcher has
used literature to make recommendations to improve waste management. Literature was
obtained from academic search engines available on the North-West University library platform
and online platforms such as Google Scholar, Semantic Scholar and Research Gate. The type of
sources used included, academic journals, online articles, theses, government and organizational

reports.

2.4.2 Primary data collection

The sections below outline the primary data collection methods.

2.4.2.1 Observations

The researcher observed the flow of waste from generation source to final destination. The
researcher followed PLM municipal waste collection truck during refuse removal up to final
disposal. The researcher used a notebook to take notes of the process and a camera was used
to take photos of the process from point of generation within the city to landfill site. Photographs
of the activities were taken during the course of the process in order to record the distinctive range
of activities involved in from waste collection to final disposal. An observation checklist (drafted
from legislation, minimum requirements and the conditions of the landfill permit) was used at
Weltevreden landfill site to observe the activities at the landfill (Annexure 6). The observation
checklist focused on classification and ownership of the site, permit status, operational aspects,
access control and signposting, waste acceptance, final cover, general site maintenance, burning

of waste, etc. (Annexure 6).

2.4.2.2 Interviews

The researcher conducted semi-structured interviews with four (4) waste managers to understand

the PLM waste management system, the perceived factors that influence the municipality’s waste

management system performance and strategies to improve waste management practices. Due

to COVID-19 convenience sampling was used to select participants. Open-ended questions were
11



used during the interview to encourage full, meaningful answer from waste managers (Annexure
4). Interview questions focused on gathering information on education and years of experience;
establishing any issues regarding the flow of waste, waste collection, public-private partnerships,
implementation and enforcement of waste minimisation and recycling, education and awareness,
command and control instruments, fiscal/economic instruments and strategies to improve solid
waste management systems. They were also asked to rank and discuss challenges related to
financial-, equipment- and labour management, as well as institutional behaviour, and invited to

comment on any other challenges (Annexure 4).

The interviews with waste managers were conducted in a closed municipal office to allow for
privacy and to minimize interruptions. The researcher used a notebook to record the responses

from interviewee. Responses were not audio-recorded.
2.4.2.2.1 Demographic profile of interview participants

Table 2-2 contains the demographic information of the interviewed participants, such as their
position, highest qualification and years of experience, as reported by the participants. The
respondents were (at the time of the interviews) all working within the waste management field in
the PLM, with between 4 to 9 years of experience. They are representative of 27% (four of fifteen)
of senior employees (officers, supervisors or superintendents) working within the waste
management department. Some of the officers that were invited to interview did not respond or
indicated that they were not available, mainly due to COVID-19 restrictions.

Table 2-2: Demographics of respondents

- : o Years of experience in
Respondent Position at PLM Highest qualification ;
profession

Respondent 1 Waste Education Officer Degree 4 — 8 years

Waste Management Senior
Respondent 2 ) Degree 9 years and above
Superintendent

Waste Management Senior
Respondent 3 ) Honours Degree 4 — 8 years
Superintendent

Landfill Operations
Respondent 4 ) Honours Degree 9 years and above
Supervisor

2.4.2.3 Survey questionnaires

A survey comprising of semi-structured questions (questionnaire) on municipal solid waste were

designed and distributed to general workers to understand the day-to-day operational challenges

12



that they encounter while executing their tasks (linking to RO3). The questionnaire contained both

open-ended and closed questions.

A survey was used, instead of interviews, due to time constraints, because it is a more rapid
means of gathering information from larger stakeholder groups (Liyanage & Perera, 1998). The
questionnaires were divided into two sections: Section A for general information such as gender,
age and working experience; and Section B focused on waste-related training, sufficiency of
resources to render waste collection services, frequency and means of waste collection
(separated or mixed), common problems encountered during litter picking, perceptions around
illegal dumping, problems encountered during waste disposal (Annexure 5). The questionnaires

were completed anonymously to maintain confidentiality.

The guestionnaires were randomly distributed by hand to a sample of 40 general workers within
the PLM responsible for street sweeping and kerb-side waste collection. They are representative
of 25% (40 out of 160). All 40 agreed to participate in the research (100% response rate). The
researcher assisted the respondents to complete questionnaires (since some were illiterate or

required further clarification). Their demographic profile is presented in Section 2.4.2.3.1 below.
2.4.2.3.1 Demographic profile of survey participants

The sections below contain demographic information of the survey participants (general workers),

such as age, gender, their position, and years of experience.

Twenty-four (60%) of the respondents were female and 16 (40%) were male. The respondents
were from different age categories, with seventeen (42%) of the 40 participants being between
18 and 35 years of age, 18 (45%) being between 36 and 49 years of age, and only 5 (13%) being
50 years old and above. The nature of work performed by the participants consisted of kerb-side

waste collectors (40%, mainly males) and street sweepers (60%, mainly females).

The majority of the respondents were employed as part of EPWP (Expanded Public Works
Programme). The aim of the EPWP is to provide poverty and income relief through temporary
work for the unemployed to carry out socially useful activities. As such, 65% of participants
(working as part of the EPWP) have three months of working experience, while 35% (mostly

permanent PLM employees) had more than 5 years of working experience.
2.5 Data analysis

Data collected through interviews and surveys were analysed by coding and data clustering, with
similar responses organised into categories. An observations report was compiled using notes

and photos taken during observation. Field surveys were analysed through the use Microsoft
13



excel 2016. Excel was used to create frequency and percentage tables to analyse and represent

data and summary of responses for open question.
2.6 Ethical considerations

According to the North-West University (NWU, 2018), ethical considerations should be
acknowledged and taken into consideration during research. The study was conducted based on
secondary data gleaned from the literature, supported by interviews and observations. The study
involved human participants, but did not include any sensitive respondents (i.e. children, persons
with disabilities, etc.). The research proposal was submitted to the Scientific Committee of the
Environmental Management Research Group (EMRG) in the Unit for Environmental Sciences
and Management of the North-West University, Potchefstroom Campus for consideration. The
scientific committee found that the project proposal was in accordance with the scientific method
and adhered to the required standards as set out in the Academic Rules for Master’s and Doctoral
Students at North-West University. The Scientific Committee concluded that the proposed
methodology posed a low ethical risk. An expedited review by the Faculty of Natural and
Agricultural Sciences (FNAS) concluded that the study was of low ethical risk (NWU-01458-20-
A9) (See Annexure 2).

When engaging with human patrticipants, the researcher ensured that each questionnaire was
accompanied by an informed consent form requesting the respondents’ consent to participate in
the study. The consent form comprised of the purpose of the study, benefits and ensured
participants about their confidentiality and anonymity (See Annexure 3). The participants were
not requested to disclose any personal information on the questionnaires, and participants were

informed that their participation was voluntary.
2.7 Methodological limitations

The study was carried out in the period of disaster management (COVID-19) and it was difficult
to find respondents (waste management officers) as some were working from home, with strict
access control conditions to their offices. It was also difficult to access waste management by-
laws, since at the time of this study it was only available in hardcopy was not yet uploaded to
municipality’s website. When conducting the surveys with general workers, the majority of the
participants were very restrained when providing information regarding waste management
processes, hence the researcher spent much time and skill in clarifying the very important

purpose of this study to collect the necessary information from the participants.
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2.8 Chapter summary

This chapter elaborated on the methodology that was used in conducting the research, providing
an overview of the methodological design, data collection, data analysis, ethical considerations,
as well as the methodological limitations. The next chapter, Chapter 3 provides the literature
review, to provide context to the research.
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CHAPTER 3 LITERATURE REVIEW

3.1 Introduction

This chapter presents the literature review, which aims to provide context to the research. The
literature further aims to address research objective 1, which aims at critically evaluating the
municipal waste management system and levels of compliance to national legislation of

Polokwane City.

The literature review chapter provides an overview of: (a) the components of a municipal solid
waste management system; (b) the role of municipalities in solid waste management; (c) the
current approach of municipal solid waste management in South Africa; (d) municipal waste
management in the Polokwane Local Municipality; (e) challenges in municipal solid waste
management in South Africa and the Limpopo Province, and finally (f) the strategies to improve

solid waste management systems.
3.2 Components of a municipal solid waste management system

Municipal solid waste management systems consist of several functional elements, which include
waste generation, waste collection and transportation, as well as processing and transformation,
transfer and processing, and, finally, disposal of solid waste (Haghi, 2010). Each of these
elements will be discussed in the sub-sections to Section 3.2 of this dissertation to provide a basic
understanding of these components. Emphasis is placed on understanding the developing
country context, since the study area, Polokwane Local Municipality, is located in South Africa,

which is a developing country.

generation and

storage Collection and N
(with or without transportation processing
& Separation at

Figure 3-1: Components of a municipal solid waste management system (Researcher’s

own compilation, 2020)
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3.2.1 Waste generation and storage

Waste generation occurs at the source of waste where it encompasses activities in which
materials are identified as no longer of value to the generator of waste! (Nkosi, 2014), and as
such are being thrown away. Municipal solid waste is generated by domestic households,
commercial and industrial enterprises, and institutional activities (Da Zhu et al., 2008). According
to the South African Waste Information System (SAWIS), approximately 42 million tonnes of
general waste was generated in South Africa in 2017. The largest contribution of the total quantity
of general waste (generated in 2017) consisted of biomass from sugar mills, sawmills and paper
and pulp industry (35%), organic waste (16%), construction and demolition waste (13%), scrap
metals (8%), and commercial and industrial waste (7%). Approximately 1.8 million tonnes

(approximately 4%) comprised of municipal (domestic) waste (SAWIS, 2018).

There are several factors which may influence the types and quantities of domestic waste
generated by households. These include population growth, as population grow there is an
increase in the consumption of natural resources and consequently the quantity of waste
generated, however urbanisation is a key driver as waste generation rate tend to be much higher
in urban areas, this is because on average residents in urban areas are richer (SAWIS, 2018).
Moreover, economy as waste generator is linked to production of goods and services, provinces
with a higher Gross Domestic Product (GDP) are likely to place greater stress on waste

management.

Generally, income level is a factor influencing the amount of waste generated by households
(Ogola et al., 2011), with higher income groups generating more waste than lower income groups
(for example high income households produce approximately 5.1 kilograms of waste per person
per day, while low income households produce approximately 1.42 kilograms of waste per person
per day) (Hoornweg & Bhada-Tata, 2012).

Generated waste is temporarily stored (usually in bins or skips), after which it is collected,
normally by means of kerb-side collection. Waste storage infrastructure may have a significant
impact on waste collection systems (Nkosi, 2014) and the future recycling potential of waste,
where in South Africa, separation of waste at source rarely takes place. In South Africa,
approximately 12,9% of metropolitan households self-reported that they recycled, followed by

10,8% of households across urban areas, and 3% of households in rural areas. Of the rural

! In the South African context, the definition of waste reflects on whether an article is unwanted, rejected,
discarded or of no further use to the generator of the waste. Meaning that although an article may
have use value, it is considered to be “waste” if the generator has no further use for it.
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households participating in the Census survey, recycling was generally more common in

households on farms than households in traditional areas (StatsSA, 2016).

3.2.2 Waste collection and transportation

Collection is generally the most expensive element of a waste management system, accounting
for between 50 and 70 percent of the costs for waste management. These costs include those
associated with hauling the waste to a disposal location, where it may be processed for re-use,
recycling or recovery, or where it is destined for final disposal (Agamuthu & Masaru, 2014).

Waste collection systems are similar in most developing countries, wherein households place
their day-to-day refuse into a waste container (bin). Refuse is then collected (usually by means
of kerb-side collection) and either conveyed to a waste transfer facility (where waste could be
prepared for processing, such as a materials recovery facility, or where waste is collected from
the facility for disposal) or directly to a disposal facility (usually a landfill) (Ogola et al, 2011). The
frequency of waste collection may differ in different municipalities. For instance, in Ba-
Phalaborwa Local Municipality collection of waste including electronic waste, is once a week
(Tshimbana, 2014), while in municipalities such as Tzaneen waste collection is more frequent (up
to two times per week) and in municipalities such Thulamela Local Municipality waste collection

is problematic (less than once in two weeks) (Mudau, 2015).

The South African minimum standards for waste collection, however, specifies minimum waste
collection frequencies of not less than once in a week. The standards aim to redress past
imbalances in waste collection services, however municipalities will use the standards to
determine the level of service to provide and to select options for waste collection, separation at
source, provision of receptacles, collection vehicles, and health and safety standards (DEA,
2011). Numerous municipalities struggle to meet weekly waste collection services to all
households (CSIR, 2011). The 2002-2016 South African Census survey (StatsSA, 2016) indicate
that in 2016 only 59% of households received waste collection services. The National Waste
Management Strategy (NWMS) identifies the provision of waste collection services as one of its
objectives, where it aims at ensuring the effective and efficient delivery of waste services of 95%
of urban households and 75% of rural households (DEA, 2011b).

Waste collection remains a challenge in developing countries due to, inter alia restricted budgets,
the geographical location of waste disposal of processing sites relative to the sources of waste
generation, and waste collection vehicles not being able to access the areas where waste was
generated, especially in informal areas (Agamuthu & Masaru, 2014). In Thulamela and Makhado
municipalities the frequency of waste collection was as low as once per month, partly due to

problems of accessibility (Mudau, 2015). According to Ginindza & Muzenda, (n.d) inhabitants are
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exposed to odours, flies due to municipal vehicles experience a lot of breakdowns during
collection, and as a result of inconsistent waste collection patterns it has led to illegal dumping in
open spaces and around waste skips.

Waste collection systems need to provide for the collection of separated waste in order to give
effect to the waste management hierarchy as proposed by the NWMS (DEA, 2011b).

3.2.3 Waste separation

The National Waste Management Strategy (NWMS) aims to promote waste minimisation, re-use,
recycling and recovery of waste, and has set the objective of diverting 25% of recyclables from
landfill sites for re-use, recycling or recovery (by 2016). The NWMS seeks to achieve this by
“initiating separation at source programmes by all metropolitan municipalities, secondary cities
and large towns” (DEA, 2011b). It is estimated that approximately 4.9 million tonnes (11%) of
general waste was recycled in 2017, taking into account the waste recycled as reported into the
South African Waste Information System (SAWIS, 2018). This is still far from the 25% target set
by the NWMS.

Separation at source programmes need to be supported by effective and efficient delivery of
waste services (Goal 2 of the NWMS) by promoting access to at least a basic level of waste
services for all and integrates the waste management hierarchy into waste services (as discussed

in Section 3.2.2), including separation at source.

Separation at source generally refers to the practice of setting aside (or separating into
categories) post-consumer waste materials at household, commercial and industrial level, from a
generally mixed waste stream (DEA & DP, 2019). Waste is separated, at the point of generation,
into various categories, such as organic, recyclable (paper, plastic, glass and metals) and non-
recyclable wastes (UNEP, 2018). Separation of waste at source plays a key role in achieving the
diversion of waste away from landfill by providing clean recyclables not contaminated by other
waste. This provides for easier and more efficient collection of recyclable wastes, with a lower
chance of rejection by recycling processors, because the waste is cleaner and therefore has
higher value (DEA & DP, 2019).

Initial solid waste sorting has been implemented in some developing countries. These initiatives
have had limited success for several reasons, including the lack of community awareness, lack
of local technical skills, and the lack of technology, treatment facilities and infrastructure to
process separated solid waste, which makes sorting at source pointless as all solid waste
eventually ends up being disposed of at landfills (Agamuthu & Fauziah, 2011b; UNEP 2018).

Furthermore, there is typically also no enabling regulatory environment (legal requirements) for
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separation at source in African legislation, and incorporating separate collection of recyclables
into existing collection systems can be challenging as collection vehicles may not be adapted for
separate collection systems (UNEP, 2018). Source separation of recyclables without any
significant financial benefit can be challenging as it is considered time consuming by households,
however, the easier it is for communities to dispose of recyclables, the more likely they are to take
part in the initiative (CSIR, 2011; Oelofse, 2018).

In most African cities and towns waste management consists of uncontrolled dumping of mixed
waste in open dumpsites (UNEP, 2018), with very limited separation of waste. Some successes
have, however, been reported, within the African context. At the City of Johannesburg (CoJ), for
example a source separation project has been piloted in the Waterval region. This pilot has
adopted a three-bag system where waste was separated into the following categories: paper and
other dry recyclables (plastic, tins and glass) and residual waste (Rasmeni & Madyira, 2019). In
the 2014/15 financial year, 20 808 tonnes of dry waste (i.e. paper, plastic, glass, cans) were
successfully diverted away from landfill sites by means of the separation at source programme,
compared to 15 000 tonnes in the previous financial year (Pikitup, 2015). Polokwane Local
Municipality is initiating programmes to supply different coloured bags/bins for various waste
types to encourage waste separation (City of Polokwane IWMP, 2016). In other areas, separation
of waste at source initiatives have been less fruitful. Some challenges were, for example, reported
in the Thulamela Local Municipality, where they have placed colour-coded bins at designated
public places, which was unsuccessful, because the bins had no separate divisions inside
(Mudau, 2015).

In South Africa, the informal activities of waste pickers (persons reclaiming recyclable wastes
from mixed waste streams) contribute to the separation of waste at source (Agamuthu & Fauziah
2011a; Oelofse, 2018). The waste types collected by waste pickers is largely determined by what
they can sell and/or use. It was revealed that the buy-back centres buy paper, cardboard boxes,
plastic bottles and in some instances, scrap metal (Schenck & Blaauw, 2011), which are the main
waste streams separated by waste pickers. According to DEA, (2016b) it was estimated that, in
South Africa there were approximately 62 147 waste pickers, with approximately 36 680 collecting
waste from landfills and about 25 467 trolley pushers, collecting waste via kerb-side collection.
Although these activities are largely informal and do not form part of the formal separation at
source activities of municipalities, some examples of integration or support exist. For example, in
City of Johannesburg (CoJ), Pikitup provides assistance to informal waste reclaimers through the
establishment of cooperatives or non-profit organisations which collect recyclables from the
separation at source (SAWIS, 2018).
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According to Oelofse (2018), local governments should put favourable policies and incentives in
place for the promotion of waste minimization through the 3Rs (reduce, reuse, and recycle).
Waste separation at source should be promoted to make waste recycling and recovery easier
and more affordable, and to ensure collection of clean recyclable waste streams with higher value
(UNEP, 2018). The separation at source must be implemented in line with the municipality’s
IWMP and waste by-laws in order to mitigate against increasing waste generation, landfill
airspace depletion, environmental degradation and pollution as a result of illegal dumping, littering
etc. (DEA, 2018a). Low-cost technologies for recycling and recovery of secondary resources,
combined with social innovation, appear to be the most effective technologies within the

developing country context. (UNEP, 2018).

3.2.4 Waste recycling

As mentioned earlier, the NWMS aims to promote waste minimisation, re-use, recycling and
recovery of waste, and has set the objective of diverting 25% of recyclables from landfill sites for
re-use, recycling or recovery (by 2016) (DEA 2011b). Recycling is the practise of collecting and
reprocessing a resource so that it can be prepared into new product (Miller & Spoolman, 2009).
Generally, there are three types of recycling, namely primary, secondary and tertiary recycling.
Primary or closed-loop recycling is where waste is recycled into new products of the same types,
for instance collecting aluminium cans, melting them down and use the aluminium to make new
cans (Goodship, 2010). Secondary recycling is where waste is converted into different products,
for example using an aluminium can into other aluminium products. Tertiary recycling involves
the recycling of waste into new products, for instance glycolysis of Polyethylene Terephthalate
(PET) into diols and dimethyl terephthalate that can then be used to make virgin PET (Merrington,
2017).

The NWMS sets targets for industries, such as paper and packaging, lighting and electronic
products, to recycle their waste, mostly through extended producer responsibility schemes, by
focusing on the entire sector. At a municipal level, however, individuals and households have a
role to play, especially as far as separation of waste at source is concerned (refer to Section
3.2.5).

Waste recycling presents an opportunity to save resources, reduce the environmental impact of
waste by reducing the amount of waste disposed at landfills, and create employment opportunities
(DEA, 2012Db). This also helps in saving energy, the production of products from recycled material
uses less energy than the production of the same product from raw materials and reduces
methane emissions (landfill gas) (DEA & DP, 2019). According to UNEP (2018), recycling and re-
use can reduce the financial, social and environmental expenses associated with waste collection
and disposal, and therefore their place at the top of the waste management hierarchy.
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In the South African context, district municipalities are responsible for the implementation and
enforcement of appropriate waste minimisation and recycling initiatives and may delegate actions
to local municipalities. For that reason, municipalities can integrate recycling targets into their
integrated waste management plans (IWMPs) and give effect to actions as part of municipal waste
collection schedules (CSIR, 2011; Afrika et al., 2016). While separation at source, to encourage
recycling, could be done at a municipal level, waste is mostly recycled by industry (private sector
recycling).

In South Africa, waste recycling is more established in provinces, and mostly metropolitan
municipalities, with the largest urban populations and least common in the more rural provinces
(StatsSA, 2016). According to South African Census information (2016), the Western Cape had
the highest percentage (20,3%) of urban households that sorted waste for recycling, followed by
Gauteng at 12,7%, while only 1,2% of urban households recycled waste in the Limpopo Province.
In the Western Cape, in the Overstrand Local Municipality, recycling takes place at the Hermanus
MRF, and it is facilitated by Walker Bay Recycling (Overstrand IWMP, 2015). The Walker Bay
Recycling Centre has a buy back facility that is used by young and old, the incoming recyclables
are weighed, a number allocated and then paid for in cash (CSIR, 2011). They also chip garden
waste and compost it at the Karwyderskraal landfill. This collective effort of recycling and garden
waste chipping and composting amounts to an average of 23% of the total generated waste
stream being diverted from landfill (Overstrand IWMP, 2015).

In South Africa, examples exist of government encouraging waste recycling, by presenting waste
buyback centres, garden waste drop-off centres, separation of different waste streams, these
inspiration efforts have so far been relative unsuccessful (DEA, 2012b). In the Limpopo Province,
for example, Thulamela Local Municipality (TLM) have colour coded bins at designated public
places but this is fruitless because the bins have no separate divisions inside, resulting in
recycling program failure (Mudau, 2015), however, some informal waste reclamation takes place,
with TLM allowing informal waste pickers to recover recyclable material from Thohoyandou Block
J landfill site (Nefale, 2018) — which is also not ideal.

Apart from the participation in initiatives (such as the separation of waste at source — as
mentioned in Section 3.2.3), equipment and infrastructure plays a very important role in the
recycling of waste (Miezah et al, 2015), which could present challenges in developing countries.
Charging excessive fees at the drop-off sites might discourage the use of these facilities (CSIR,
2011). Complex recycling processes and technologies may be challenging within the developing

country context.
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3.2.5 Waste disposal

According to the National Environmental Management Waste Act (59 of 2008) (NEMWA),
disposal means the burial, deposit, discharge, abandoning, dumping, placing or release of any
waste into, or onto, any land (DEA, 2009). In South Africa, the most common means of waste
disposal is through landfilling (either general or hazardous waste landfill sites), while incineration
is used for waste streams, such as health care risk waste (HCRW) and other wastes prohibited
from being landfilled.

Incineration which is one of the ways in which the volume of waste is reduced by means of
controlled combustion are used for some waste streams (Vaughn, 2009; Maluleke, 2014).
Incineration (also referred to as thermal treatment) is largely governed by the National
Environmental Management Air Quality Act (Act 39 of 2004) (NEMAQA), which requires an
atmospheric emissions licence. Since landfilling is the most common means of waste disposal in

South Africa, the remainder of this sections will focus on landfilling.

Landfilling refers to the deposition of waste on land, whether it be the filling in of excavations or
the creation of a landfill above grade (DWAF, 1998). According to NEMWA, waste disposal
requirements are determined through assessing the waste in terms of total and leachable
concentrations to determine the waste type (Type 0 to 4) (DEA, 2013b). The National Norms and
Standards for the Disposal of Waste to Landfill (GNR. 636 of 2013) (DEA, 2013b) provides the
landfilling requirements for different waste types, as well as waste disposal restrictions and
prohibitions. These Norms and Standards further provide the landfill design requirements for
Class A to Class D landfill sites, of which Class A has the strictest barrier requirements, which

make them expensive to establish, construct and operate.

The disposal of waste to land requires authorisation in terms of the National Water Act (36 of
1998) (water use licence) and the NEMWA (waste management licence). Requirements for the
establishment of landfill sites are outlined in the NEMWA waste management licence application
form, and guidance is also provided in the Minimum Requirements for waste disposal by landfill
(DWAF, 1998). The selection of sites for landfill establishment should be grounded on obtaining
large adequate pieces of land, located in areas which have soil characteristics that will minimize
the likelihood of ground water pollution, and does not meet the fatal flaw criteria (distance from
wetlands, ground water depth, distance airstrips, distance from communities, etc.) (CSIR, 2011).
Landfill sites require access control and signposting, and it must be well fenced off, and informal
waste pickers, children and domestic animals should not be permitted onto any landfill site (CSIR,
2011). This is, however, a challenge within the South African context, with many landfill sites

being accessed by informal waste pickers.
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Goal 2 of the NWMS aims at establishing effective compliance with and enforcement of the
NEMWA, by ensuring that everyone adheres to the regulatory requirements for waste
management, and builds a culture of compliance. However, according to DEA, (2012b), there are
many landfill sites that are operating, whilst non-compliant with licence conditions, resulting in

poor levels of operation and negative impacts on the environment.

According to the latest State of Waste Report (SAWIS, 2018), the national list of licenced waste
management activities indicate that there are 791 licenced treatment facilities in South Africa,
however majority of these licenced facilities are dump sites or landfills. In Limpopo, for instance,
it was found that all local municipalities (excluding Musina Local Municipality have licensed sites),
however challenges arose on landfill sites operations whereby there are no proper operation and
maintenance of landfills, no compaction (fire), lack of skills and competent staff at landfill sites
and non-compliant landfill liners (LEDET, 2016). A lack of formalised, compliant waste
management practices at landfill sites can result in unregulated management practices, for
example disposal occurring outside formal waste systems, and these embrace illegal dumping,
uncontrolled burning, the operation of illegal dumpsites, and unlicensed landfills (Rodseth et al.,
2020).

lllegal dumping is the most common waste management option for unserviced areas, however it
can occur across both serviced and unserviced areas (Rodseth et al., 2020). In South Africa, the
ratio of household waste disposed of via illegal dumping ranges from an estimated 5% for

unserviced rural households to 27% in metros.

Although the waste management hierarchy advocates that waste disposal should be considered
as the last resort, waste disposal by landfill remains the most dominant method of disposal in
South Africa. In 2016, 41.7 million tonnes of general waste was disposed of to landfill (SAWIS,
2018). The reliance on landfilling (in the absence of other options in many areas in South Africa),
coupled with the relatively low pricing for landfilling, have limited the incentive to devise alternative
methods for dealing with waste (DEA, 2012b).

Approximately 805,193 tonnes of general waste (1.9% of the waste generated in South Africa)
was disposed to landfill in the Limpopo Province in 2016 (DEA, 2018a). Moreover, lowering
disposal fees discourages illegal dumping, but might place an extra fiscal burden on the waste
management sector (Adeleke et al, 2021). According Maluleke, (2014) PLM attempts to monitors
illegal dumping and compliance to landfill licence conditions. The City of Polokwane IWMP (2016)
indicates that there is inadequate law enforcement, and that the municipality is planning on

training personnel in law enforcement (City of Polokwane IWMP, 2016).
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3.3 Therole of municipalities in solid waste management

The Constitution of the Republic of South Africa allocates the responsibilities of providing waste
management services to municipalities, however in exercising these powers and responsibilities
municipalities must establish appropriate institutional arrangements that will deliver effective and
efficient waste management services (SALGA, 2015). The sub-sections below discuss the role of

local municipalities as it relates to solid waste management.

3.3.1 Providing waste management services

According to the NEMWA (as echoed by the NWMS), municipalities need to promote access to
at least a basic level of waste services for all and integrates the waste management hierarchy
into waste services, including separation at source. Reasonable waste collection services must
be provided to all households within the jurisdiction of the municipality. In areas where travelling
distances and the resulting costs may render regular waste collection services impractical, the
municipality, through by-laws, must allow for more feasible alternative ways of waste handling,
such as on-site disposal (DEA, 2011b). Municipalities must provide clear guidelines to households
regarding types of waste, the sorting of the waste, appropriate containers, and removal schedules
for each type of waste and community involvement in recycling must be encouraged (DEA,
2011a).

3.3.2 Integrated planning processes, including IWMP development

According to Municipal Systems Act, municipality must undertake developmentally oriented
planning so as to ensure that it strives to achieve the objects of local government set out in section
152 of the Constitution, moreover the general impartial of integrated environmental management
is to promote the integration of the principles of environmental management set out in section 2
into the making of all decisions which may have a significant effect on the environment (DLG,
2000).

Goal 5 of NWMS seek to achieve integrated waste management planning thereby all
municipalities have integrated their IWMPs with their IDPs, and have met the targets set in IWMPs
(DEA, 2011b). According to the City of Polokwane IWMP (2016), municipalities have a duty to
develop and submit plans for integrated general waste management to the respective provincial
environmental departments. Moreover, it is important that the approved IWMP must be included
in the Municipal IDP (DEA, 2009).

3.3.3 Collecting data and reporting to SAWIS
According to the NWMS (DEA, 2011b) waste planning requires accurate information on waste

flows. The National Waste Information Regulations (DEA, 2012c) requires that on waste
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guantities and flows from certain municipally-owned waste management facilities need to be
reported into the South African Waste Information System (SAWIS), which will contribute to an
accurate national waste balance. Municipalities are required to capture routine data on the
tonnages of waste generated, recycled and disposed of on a monthly and annual basis (SAWIS,
2018).

3.3.4 Competent and dedicated waste managers

Municipalities must designate a waste management officer from their administration to co-
ordinate waste management matters (DEA, 2009). Municipalities should capitalise in attracting
suitably qualified graduates to the waste management sector as waste management particularly
landfill operations, is highly technical and requires people with specific technical skills and sound
scientific background (CSIR, 2011). Bench-marking waste management functions and knowing
what expertise is required to perform these functions will assist municipalities in drafting
appropriate job descriptions and specifications for recruiting new employees. In the context of
integrated pollution and waste management, it is a responsibility of the municipality to establish
links with tertiary education institutions and other training institutions to ensure training of pollution

and waste managers, inspectors, educators and information officers (DLG, 2000).

3.3.5 Public awareness campaigns

According to Oelofse & Godfrey (2008), members of the public are often uninformed of the
lifecycle of waste and the subsequent pollution impacts of daily household activities, such as
putting out the bag or bin of waste for collection. The NWMS (DEA, 2011b) seeks to involve
communities and people as active participants in implementing a new approach to waste
management. As a result, the municipality must create awareness amongst households about
the types of waste collection services provided, separation at source (which includes the
separation of recyclable and re-usable waste from non-recyclable waste streams), the
unacceptability of illegal dumping and littering, measures to be taken against individuals that litter
and dump waste illegally, the cost of cleaning up illegal dumping and littering, and the
consequences on household waste collection rates; and the advantages of reporting illegal
dumping activities (DEA, 2011a).

3.3.6 Implementing and enforcing waste minimization and recycling

Goal 1 of NWMS seek to promote waste minimisation, re-use, recycling and recovery of waste,
however all metropolitan municipalities, secondary cities and large towns have to initiate
separation at source programmes (DEA, 2011b). According to the strategy, separation at source
must be encouraged and reinforced in line with the relevant industry waste management plans.
In addition, all metropolitan and secondary cities need to enforce that all domestic waste must be
sorted at source. Municipalities need to promote separation at source to make waste recycling
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and recovery easier and affordable, and to ensure collection of clean recyclable waste streams
with higher value (UNEP, 2018).

3.3.7 Providing political stability and support

According to Municipal Structures Act (DLG, 1998), all spheres of government and all organs of
state must co-operate with, consult and support one another. A stable political environment is
beneficial to good municipal service delivery, however the relationship between councillors and
municipal officials are important as well as it can be enhanced by targeting politicians and
councillors in awareness creation programmes (CSIR, 2011). For the purpose of effective co-
operative government municipalities must strive to enhance co-operation, mutual assistance and
sharing of resources among themselves. However they should also find solutions for problems
relating to local government in particular and facilitate compliance with the principles of co-

operative government and intergovernmental relations Municipal Systems Act (DLG, 2000).

3.3.8 Financial management and procurement

Goal 6 of NWMS seek to ensure sound budgeting and financial management for waste services,
hence all municipalities that provide waste services have to conduct full-cost accounting for waste
services and have to implement cost reflective tariffs (DEA, 2011b). Again full-cost accounting
sets the basis for managing waste services as a financially sustainable service for all, hence
municipalities need to apply to enable them to accurately project the costs of expanding the

service.

According to the Municipal Finance Management Act (Act No. 56 of 2003), standard procurement
procedures have to be followed, decent relationships amongst councillors and officials are
necessary to ensure the smooth and continuous consecutively of the procurement procedure, as
such all capital expenditure desires to be correctly motivated by the waste manager (DLG, 2004).
The cost implications must be weighed against the benefits to the municipality. According to CSIR,
(2011) it is significant for municipality to consult with the relevant technical personnel who are
well-informed and experienced in the field when compiling tender specifications for the
procurement of waste associated equipment and machinery as this will safeguard that purchased

merchandise will be appropriate for the intended purpose.

The next section summarizes the current approaches to municipal solid waste management in
South Africa.
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3.4 Current approach of municipal solid waste management in South Africa

This section presents some of the main governance approaches undertaken to manage waste in
South Africa. These include command and control-, fiscal/economic-, agreement-based-, and
civil/voluntary-based approaches (Figure 3-2).
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Figure 3-2: Summary of waste management governance approaches (Nel & Alberts, 2018)

3.4.1 Command and control-based approaches/instruments

Command and control instruments involve direct regulation and rely primarily on the application
of regulatory instruments, such as standards, authorisations, municipal by-laws and permits and
norms and standards (Godfrey & Nahman, 2007). South Africa largely relies on command and
control approaches. According to DEAT (2000), command and control instruments involve direct
regulation and rely primarily on the application of regulatory instruments, such as standards,
permits and land-use controls. Permits provide for standardisation of certain processes, and are
subject to the accomplishment of specific conditions. Permits and licences facilitate the
enforcement of integrated pollution and waste management, and lastly, permits can be withdrawn

in cases of non-compliance.

Local government (municipalities) plays the role of both regulator and regulated within the
command and control integrated waste management context. They are responsible for regulating
activities within their jurisdiction (for instance enforcing by-laws applicable to waste management),

but they also undertake activities that are regulated by other spheres of government (i.e. most
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municipalities own landfill sites which are regulated by permit conditions from provincial or

national spheres of government).

According to SALGA (2015), municipalities as waste service authorities, must develop waste
management policy with a focus on waste minimization, have the duty to pass and implement by-
laws with respect to the waste management services, set waste charges and implement incentive
mechanisms for waste reduction, regulate and monitor external waste service providers, and
report on waste management by ensuring that services comply with minimum national standards

and with policies and by-laws.

As mentioned earlier, municipalities are also regulated by national and provincial spheres of
government, where they will monitor the compliance and enforcement based on indicators such

as the number of enforcement actions against non-compliant facilities.

3.4.1.1 Environmental law

The NEMWA is the main act regulating waste management in the country. The National Waste
Management Strategy (NWMS) is a legislative requirement of the National Environmental
Management: Waste Act, 2008 (Act No. 59 of 2008). The aim of the NWMS is to achieve the
objects of the NEMWA (DEA, 2011b). The Act provides for specific waste management measures
to provide for the licensing and control of waste management activities, and provide for the
remediation of contaminated land. The legislative context as it relates to municipal waste

management is further elaborated on in the sub-sections below.

Compliance and enforcement is guided by the National Environmental Compliance and
Enforcement Strategy, which provides the short to medium term strategy to improve compliance
and enforcement (SAWIS, 2018). Compliance and enforcement aligns with Goal 8 of NWMS
which seeks to establish effective compliance with and enforcement of the NEMWA (DEA,
2011b).

According to SAWIS (2018), compliance monitoring is undertaken by environmental management
inspectorates (EMIs) to determine whether or not, facilities are compliant with the conditions of
their licence and regulations. Inspection of these facilities requires to ascertain the level of
compliance of the facility with each permit or licences and environmental authorisation. In 2017
to 2018 the inspection of municipal landfill sites indicated the poor management of the sites
resulting in negative environmental impacts and negative impacts on health and wellbeing of
surrounding communities (DEA, 2018b). Forty-nine of the 75 sites inspected were less than 50%

compliant to license/permit conditions and only sixteen sites achieved 70% and above.

29



The sub-sections below highlight the relevant South African legislation applicable to waste

management.
3.4.1.1.1 The Constitution of the Republic of South Africa (DOJ, 1996)

The South African Constitution (DOJ, 1996), Bill of Rights is a clause signifying the right of
everyone to have environment that is not harmful to their health or well-being (section 24a). The
clause that environment should be protected, for the benefit of present and future generations,
(DEA, 2010), through reasonable legislative and other measures that include prevent pollution as
contained in Section. 24b.

As per Schedule 5b of the Constitution, municipalities should provide waste management
services, which include waste removal, storage and disposal services. Municipalities are
expected to facilitate local solutions such as material recovery facilities and buy-back centres,

rather than provide the entire recycling infrastructure themselves (Bhangwandin, 2013).
3.4.1.1.2 National Environmental Management Act 107 of 1998 (DEA, 1998)

The Act provides for co-operative, environmental governance by establishing principles for
decision-making on matters affecting the environment, institutions that will promote cooperative
governance and procedures for co-ordinating environmental functions exercised by organs of
state; and to provide for matters connected therewith, (DEA, 1998). The National Environmental
Management Act 107 of 1998 provides instruments for integrated waste management. It also
places a duty of care on any juristic person who may cause significant pollution or degradation of
the environment, requiring them to institute measures to either prevent pollution from occurring,
or to minimise and rectify the pollution or degradation where it cannot reasonably be avoided
(DEA, 2012a). The Act state that waste is avoided or where it cannot be altogether avoided,
minimised and re-used or recycled where possible and otherwise disposed of in a responsible
manner (DEA, 1998).

The general objective of the Act is to promote the integration of the principles of environmental
management set out in section 2 into the making of all decisions which may have a significant
effect on the environment (DEA, 1998). The Act further aims at identifying, predicting and
evaluating the actual and potential impact on the environment, socio-economic conditions and
cultural heritage. The risks and consequences and alternatives and options for mitigation of
activities, with a view to minimizing negative impact. As well as maximizing benefits, and

promoting compliance with the principles of environmental management set out in Section 2.
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According to NEMA section 28 every person who cause has caused or may cause significant
pollution or degradation of the environment must take reasonable measures to prevent such
pollution or degradation from occurring, continuing or recurring. Should a person fail to comply,
or inadequately comply with a directive under subsection 4, the Director-General or provincial
head of department may take reasonable measures to remedy the situation. However, the
Director-General or Provincial Head of Department may recover all costs incurred as a result of it
acting under subsection 7 from any or all of the following persons any person who is or was
responsible for or who directly or indirectly contributed to, the pollution or degradation or the
potential pollution or degradation (DEA, 1998). The polluter pays principle is enforced by NEMA
section 2 subsection 4 which affords that those accountable for harming the environment pay for
the costs of remedying pollution, environmental degradation and resulting adverse health effects
and of preventing, controlling or minimising further pollution (DEA, 1998). However, these
measures are only effective when they impose liability on licence holders for fully remedying any

environmental harm caused directly or indirectly (CER, 2013).

3.4.1.1.3 National Environmental Management: Waste Act 59 of 2008 (DEA, 2009)

The NEMWA seeks to reform the law regulating waste management in order to protect health and
the environment by providing reasonable measures for the prevention of pollution and ecological
degradation and for securing ecologically sustainable development. It also provides for
institutional arrangements and planning matters, and for national norms and standards to regulate
the management of waste by all spheres of government - which includes local government being
the municipality where solid waste management is administrated (DEA, 2009). The objects of
Act are also to develop, promote and ensure the effective delivery of waste services (DEA,
2012b). The waste hierarchy is also clearly visible in the 2011 National Waste Management
Strategy for South Africa (Figure 3.3).
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Figure 3-3: Waste Management Hierarchy (NWMS, 2011)
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The National Domestic Waste Collection standards (2013) provides minimum expectations for
the collection of waste and rendering of waste management services by local municipalities. Local
municipalities must exercise its executive authority to deliver waste management services,
including waste removal, waste storage and waste disposal services, in a manner that does not
conflict with section 7 or 8 of the NEMWA (DEA, 2009). Each municipality must exercise its
executive authority and perform its duty in relation to waste services, including waste collection,
waste storage and waste disposal services, by adhering to all national and provincial norms and
standards, integrating its waste management plans with its integrated development plans and

ensuring access for all to such services (DEA, 2011b).

The Act also places extensive emphasis on the development of an integrated waste planning
system, (DEA, 2012b), through the development of interlocking integrated waste management
plans by all spheres of government and industry waste management plans for specified waste

generators.
3.4.1.1.4 Municipal Systems Act 32 of 2000 (DLG, 2000)

The Act seeks to provide for the core principles, mechanisms and processes that are necessary
to enable municipalities to move progressively towards the social and economic upliftment of local
communities, and ensure universal access to essential services that are affordable to all (DLG,
2000). Furthermore, the Act aims to provide for community participation and to establish a simple
and enabling framework for the core processes of planning. According to this Act, (DLG, 2000)
municipality must develop culture of municipal governance that complements formal
representative government with a system of participatory governance, and must for this purpose
to encourage, and create conditions for, the local community to participate in the affairs of the
municipality, including in the preparation, implementation and review of its integrated
development plan in terms of chapter 5 and under IDP that’s where budget for waste management
detailed. The IDP must reflect an assessment of the existing level of development in the
municipality, which must include an identification of communities which do not have access to

basic municipal services (refuse removal included).
3.4.1.1.5 Municipal Structures Act 117 of 1998 (DLG 1998)

The Municipal Structures Act strives to provide for the establishment of municipalities in
accordance with the requirements relating to categories and types of municipality, to establish
criteria for determining the category of municipality to be established in an area and to define the

types of municipality that may be established within each category (DLG 1998). It, furthermore,
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provides for an appropriate decision of functions and powers between categories of municipality;

to regulate the internal systems, structures and office-bearers of municipalities.

District municipalities have the functions and powers including integrated development planning
for the district municipality as a whole including a framework for integrated development plans for
the local municipalities within the area of the district municipality and taking into account the
integrated development plans of those local municipalities (DLG 1998). District is also responsible
for solid waste disposal sites serving the area of the district municipality as a whole.

3.4.1.1.6 National Environment Management: Air Quality 39 of 2004 (DEA, 2005)

The Act strive to reform the law regulating air quality in order to protect the environment by
providing reasonable measures for the prevention of pollution and ecological degradation and for
securing ecologically sustainable development while promoting justifiable economic and social
development; to provide for national norms and standards regulating air quality monitoring,
management and control by all spheres of government; for specific air quality measures; and for
matters incidental thereto (DEA, 2005). The Act mostly to give effect to section 24(b) of the
Constitution in order to enhance the quality of ambient air for the sake of securing an environment

that is not harmful to the health and well-being of people.

In local standards, municipality may in terms of a by-law to identify substances or mixtures of
substances in ambient air which, through ambient concentrations, bioaccumulation, and
deposition or in any other way, present a threat to health, well-being or the environment in the
municipality or which the municipality reasonably believes present such a threat. An in respect of
each of those substances or mixtures of substances, establish local standards for emissions from

point, non-point or moveable sources in the municipality this comprises landfills (DEA, 2005).

In part 6 the Act state the control of dust whereby the Minister or MEC may prescribe measures
for the control of dust in specified places or areas, either in general or by specified machinery or
in specified instances, this comprises landfills as well. The Minister or MEC may as well prescribe
steps that must be taken to prevent nuisance by dust or other measures aimed at the control of
dust.

The next few sections will specifically focus on the NEMWA and command and control

approaches provided for in terms of the NEMWA.

3.4.1.2 Regulations

According to the NEMWA as amended, the Minister may make regulations regarding the

identification and categorisation of waste, the manner in which particular waste types must be
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dealt with and managed, the manner in which priority waste must be dealt with and managed, the
requirements for monitoring of compliance with this Act or any licence issued in terms of this Act
and the exercise of the duty of care. Such regulations have been made in respect of waste
management and are elaborated on in Section 3.5 of this dissertation.

3.4.1.3 Norms and standards

The NEMWA allows for an integrated system of norms and standards across the three spheres
of government, however the drafting of certain norms and standards at a national level are
mandatory, while others are voluntary (DEA, 2011b). The Minister may, by notice in the Gazette,
set national norms and standards for the minimisation, re-use, recycling and recovery of waste,
including the separation of waste at the point of generation, extended producer responsibility and
the regionalisation of waste management services (DEA, 2009). Municipalities need to keep

these requirements in mind when setting by-laws.

According to the NEMWA (DEA, 2009), municipalities must exercise its executive authority to
deliver waste management services, including waste removal, waste storage and waste disposal
services, in a manner that does not conflict with Section 7 or 8 of the Act. Minimum standards for
waste collection are provided for in the National Domestic Waste Collection Standards (GN 21 of
January 2011) (DEA, 2011a). NEMWA seeks that vehicles used for the collection and
transportation of waste shall not be used for any other purpose while collecting and transporting
waste and health issues must be considered (DEA, 2011a). Waste should be collected and
transported in secured vehicles to prevent littering during transportation, and again non-
compatible vehicles must be phased out. NEMWA concedes that waste minimisation is
encouraged, hence the frequency of waste collection should not inspire illegal dumping or cause
irritation in terms of odours and volumes of waste being stored, and moreover non-recyclable

waste must be removed at least once a week (DEA, 2011a).

There are several norms and standards, which may be applicable to the management of waste
by municipalities. These include, but are not limited to, the National Norms and Standards for
Assessment of Waste for Landfill Disposal (GNR. 635 of August 2013), National Norms and
Standards for disposal of waste to landfill (GNR. 635 of August 2013); Norms and Standards for
the Storage of Waste (GNR. 926 of November 2013); Norms and standards for the sorting,
shredding, grinding, crushing, screening or baling of general waste (GNR. 1093 of October 2017),
etc. Moreover, other discretionary norms and standards can be identified and developed by
means of checking extent of the environmental impact and impact on availability of landfill space
(DEA, 2011b).
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3.4.1.4 Authorisations and permits

The NEMWA provides for a licensing regime specific to waste management activities, with the
purpose to ensure that specific conditions regulate identified activities that may have a detrimental
effect on the environment (DEA, 2011b). Prior to the enactment of the NEMWA, waste
management activities were regulated in terms of the Environment Conservation Act (ECA), which
has mostly been repealed and replaced by the NEMA, as well as the National Water Act (NWA).
Section 20 of the NEMWA requires that listed waste management activities are conducted in
accordance with an environmental authorisation (in this case, a waste management licence).

Listed waste management activities are gazetted in GNR. 921 of November 2013, as amended.

The disposal of waste to land requires authorisation in terms of the National Water Act (36 of
1998) (water use licence) and the NEMWA (waste management licence) as stated in Section
3.2.5 of this dissertation. The NEMWA stipulates that the waste management activity is to be
regulated by a national department; a provincial department responsible for environmental affairs;
or a statutory body, excluding any municipality, performing an exclusive competence of the
national sphere of government. Municipalities need to apply for authorisation from provincial
departments for general waste management activities, while hazardous waste are regulated by

the national department responsible for environmental affairs.

3.4.1.5 Municipal by-laws

Municipal by-laws set standards for separating, compacting, and storing solid waste, managing
and directing solid waste disposal, and controlling litter (DEA, 2011c), however these by-laws
must be based on national standards. By-laws are drafted and approved by council, and puts the
necessary institutional and legal frameworks in place that will enable municipalities to achieve
their duties and aims. Moreover, by-laws should be in line with the departmental objectives stated
in the integrated development plan (IDP) to ensure that waste management by-laws are in place,
compliance monitoring of the by-laws will also need to be implemented. Municipalities need to
ensure that by-laws are updated to support the enforcement of regulatory measures (DEA,
2011b).

3.4.2 Fiscalleconomic approaches/instruments

Economic instruments seek to warrant that the economic costs of environmental damage are
supressed by those responsible for initiating the damage through the market mechanism (Godfrey
& Nahman, 2007). Fiscal instruments support Goal 1 of NWMS that seeks to ensure
comprehensive budgeting and financial management for waste services by necessitating that all
municipalities that provide waste services need to conduct full-cost accounting for waste services

and need to implement cost reflective tariffs (DEA, 2011b).
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3.4.2.1 Levies and taxes

The use of economic instruments further aligns with Goal 6 of NWMS, which aims for
municipalities to provide waste services and implement cost reflective tariffs (DEA, 2011b). In
South Africa the selection of economic instrument is based on polluter’s pays principle, whereby
the generator of waste is responsible for the cost of managing the waste generation and its

potential impacts on the environment (SAWIS, 2018).

According to the National Pricing Strategy for Waste Management (DEA, 2016a), upstream
instruments including product, material and input taxes, advance recycling fees and deposit-
refund schemes, may be implemented by national government in the absence of other
management measures. An example of this is the implementation of the plastic bag levy in South
Africa. The effectiveness of these levies are, however, questioned (as illustrated by the plastic
bag regulation example).

South Africa introduced a plastic bag levy in 2003 in an attempt to reduce plastic bag consumption
(SAWIS, 2018). The regulations were not deemed successful, because citizens got accustomed
to paying the relatively low fee for plastic bags. As a result, the plastic bag levy was increased by
50% in April 2018.

Since the inception of the levy in 2003, National Treasury has been collecting the plastic bag levy
(DEA, 2017b), and the money is allocated to the National Revenue Fund where a portion is
allocated to DEA for the regulation of the thickness of plastic bags. The collected levy is not
stipulated and can only be allocated to recycling programmes following submission to the National
Treasury of an approved and clear business plan on the implementation of such programmes.
Although the money is also used to support recycling initiatives through the establishment of
necessary infrastructure for recycling in the country (DEA, 2017b), the production and use of
plastic bags continues to rise. As illustrated by this example, the regulation of products through

levies need to be carefully considered, following a life cycle approach.

Deposit refund schemes (DRS) essentially combine product tax and a recycling subsidy. The
objective of a deposit refund system is to encourage the return of used products for recycling
purposes (DEA, 2016a). The deposit element of a DRS is improbable to have the same incentive
effect as a product tax, as consumers know that the higher costs connected with purchase can
be counterweighed upon return of the item. Moreover, the determination of the preliminary deposit
is rather to inspire return and to finance the payment of refunds, afterward the refund element
comes into play by creating an incentive to return the product. DRS systems have been applied
to a range of products, from beverage vessels to batteries, tyres, bright light bulbs, and end-of-
life vehicles (ELVs). According to National Pricing Strategy for Waste Management (DEA, 2016a)
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they can be executed by either the private or public sector or via some form of joint public-private

partnership.

Advance recycling fees (ARFs) are a special type of product tax that are based on the estimated
costs of collection, processing and recycling; revenues from which are often used to cover the
costs of recycling (DEA, 2016a). This fees may be noticeable to the consumer as a distinct line
item on the bill, comparable to sales tax or they can be measured upstream on producers and
later incorporated into the product price as product taxes, they are generally measured per unit

of the product sold, but they can also be evaluated on a weight basis.

The main difference between ARFs and product taxes is that ARFs are projected primarily to raise
incomes to cover recycling costs, with possible secondary benefits in terms of reducing demand,
while product taxes are intended principally to reduce demand by guaranteeing that external costs
are internalised in product prices (DEA, 2016a). The level of the ARF is determined centred on
the estimated costs of collection, treatment, recycling, re -use and recovery of the product, as a
result the incentives provided by an ARF depend mainly on what is done with the revenues.
According to DEA, (2016) revenues ARFs can be utilised either to cover the expenses of
managing waste or to cover infrastructure expenses in a lump-sum manner or used to fund
financial incentives to consumers, collectors or processors per unit or on a weight basis of material
returned, collected or recycled, therefore increasing the quantity of materials supplied for

recycling.

Downstream instruments (volumetric tariffs and disposal taxes) are typically implemented as a
tax in line with the overall fiscal and taxation policy of government, these taxes are either
implemented by municipalities in the case of volumetric tariffs or national government in the case
of disposal taxes (DEA, 2016a).

Waste disposal taxes could also suppress the external costs of waste disposal into the disposal
fees, thereby raising the cost of disposal comparative to waste prevention, recycling and recovery,
and in turn making the latter relatively more financially feasible (SAWIS, 2018). However, where
it is not feasible to monitor the quantity of waste collected from individual waste generators, a
substitute is to apply the environmental tax at the disposal. Nevertheless, in the instance of landfill
taxes, the level of the tax should preferably be based on the external costs per tonne of waste
disposed of to landfill (DEA, 2016a).

The aims of volumetric charging for waste collection services (pay -as -you- throw) are two -fold
initially is to ensure that waste generators are charged per unit of waste set out for collection
thereby creating incentives for a reduction in waste generation (DEA, 2016a). Again, having

established volumetric charging, it is then possible to incorporate the external costs associated
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with waste generation and disposal, in the form of an environmental tax. True volumetric tariffs or
pay -as- you -throw schemes have been implemented mainly in developed countries. In
developing countries, waste collection tariffs tend to be flat periodic payments aimed at cost
recovery rather than at reducing waste generation (DEA, 2016a).

A carbon tax is a means by which government can interfere by way of a market based instrument
to suitably take into account the social costs resulting from carbon emissions (National Treasury,
2018a). International focus on mechanisms to mitigate global greenhouse (GHG) emissions has
always included the notion of carbon pricing among a range of measures. This is one of the stated
reasons for government's persistence in introducing a carbon tax into the South African economy,
namely as part of government's mix of measures to spur domestic mitigation efforts (Parker et al,
2018). According to Carbon Tax Bill and Customs and Excise Amendment Bill (National Treasury,
2018a) the introduction of a carbon price will change the comparative prices of goods and
services, creating emission-intensive goods more expensive relative to those that are less
emissions intensive. Nevertheless, this provides a powerful incentive for consumers and
businesses to regulate their behaviour, subsequent in a reduction of emissions, moreover carbon
tax assurances a maximum cost per unit of pollution in the sectors covered by it. Nevertheless, if
a carbon tax flounders environmentally, the tax can be raised or calculated in a way that it will

rise automatically in response to emission trends.

As mentioned earlier, extended producer responsibility (EPR) regulations were published in
November 2020 (GNR.1184 of November 2020). The purpose of these regulations is to provide
the framework for the development, implementation, monitoring and evaluation of extended
producer responsibility schemes by producers, importers and brand owners in terms of section
18 of the Act to ensure the effective and efficient management of the identified waste streams
and to encourage and enable the implementation of chemicals and waste economy and circular
economy initiatives (DEFF, 2020). According to the EPR regulations (DEFF, 2020), the extended
producer responsibility scheme must as a minimum include requirements for cleaner production
measures that must include as a minimum but not limited to design for recyclability; and waste
minimization, waste reduction including as a minimum but not limited to composition of products

volume of products or weight of products to be restricted and reduced with associated timeframes.

Industry taxes or levies are based on those that environmentally damaging materials and inputs

can create incentives for producers to re-assess the materials and inputs used in production,

making fewer damaging materials or inputs more attractive (DEA, 2016a). However, in order to

meet the criterion of economic efficiency and to conform to the producer pays principle, the size

of the levy needs to be related directly to the environmental damage. According to section 13 of

the NEMWA (as amended) waste management charges may differ on the basis of the
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characteristics of the waste disposed of, the volume of the waste disposed of, the toxicity of the
waste disposed of, the nature and extent of the impact on the environment caused by the waste
disposed of, as well as the extent of approved deviation from prescribed waste standards or
management practices (DEA, 2013b). Moreover, discrepancy rates could be functional to
products on the basis of the toxicity or degree of hazard of its mechanisms, its recycled gratified,
the use of compound materials, or the ease with which the product can be pull apart and the
components recycled (DEA, 2016a).

3.4.2.2 Pricing

The objective of the National Pricing Strategy for Waste Management is to implement economic
instruments as part of a basket of policy instruments which will reduce the generation of waste,
the increase in the diversion of waste away from landfill towards avoidance, minimisation, re-use,
recycling and recovery, support the growth of a South African secondary resources economy from
waste; and reduce the environmental impact of waste (DEA, 2016a). Pricing can offer a more
cost-effective and dynamic form of regulation than the traditional command and control approach.
The under-pricing of waste services makes the wrong set of incentives, weakens waste
minimisation efforts, and eventually undermines the polluter pays principle (DEA, 2011b). This is
because waste generators are billed the same amount regardless of waste quantities, or how
many bags are collected, as a result there is still no incentive to reduce waste generation at the
margin (Nahman & Godfrey, 2010).

The National Pricing Strategy for Waste Management suggests a volumetric tariffs instrument
that puts a price on each unit of waste collected from waste generators thereby providing an
incentive for the household to reduce the amount of waste generated or put out for collection, and
to seek alternatives such as recycling or reuse (DEA, 2016a). Municipalities have a task to
develop tariff for recovery and recycling as per national waste management pricing strategy (City
of Cape Town, 2017). Eventually, the flexibility depends on how the waste collection process is
prearranged, a system is much more effective and price-elasticity is more flexible if waste
collection uses a weight-based pricing system and if compostable waste is priced (Bela & Gradus,
2016). Moreover, studies have revealed that there is illegal disposal relative to the fixed pricing
and two-tier pricing (Usui & Chikasada, 2012).

3.4.2.3 Incentives and disincentives

Economic incentives that affect waste flows operate at these key points in the system, the
collection tariff, the gate fee for disposal, fines for illegal dumping and littering and incentives for
material recovery (Eberhard, 2018). These incentives work in different directions. However the

consequent increases in disposal fees will discourage waste generation (DEA, 2011b), and
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consequently reduce waste to landfill and encourages reuse, material recovery and recycling
(Eberhard, 2018). Low collection tariffs crowd out opportunities for the private sector to undertake
competitive collection of waste, but high collection costs can also increase incentives for illegal
dumping (Eberhard, 2018), however City of Cape Town reflected on removing gate fees to reduce
illegal dumping (City of Cape Town, 2017).

According to DEA (2016) product taxes are related to the end product itself based on its embodied
waste, therefore creating incentives for consumers to reduce their procurements of waste
generating products - for example by reducing consumption or looking for environmentally benign
replacements and indirectly dropping waste generation.

3.4.3 Agreement-based approaches/instruments

Implementing the waste management hierarchy and achieving the objects of the NEMWA wiill
require coordinated action by many players, including households, businesses, community
organisations and the three spheres of government (DEA, 2011b). Agreement-based approaches

may provide a means of achieving certain waste management measures and services.

3.4.3.1 Co-operative agreements

The Constitution of South Africa obliges the spheres of government and organs of state to
exercise their powers and functions in a jointly supportive and cooperative way. A co-operative
agreement requires a contract to ensure that both parties have the same understanding of what
they agreed to (CSIR, 2015). There are numerous international agreements (treaties and
conventions) which relate to waste management which South Africa has agreed to. However, a

number of non-binding agreements and protocols are also relevant to waste management.

Cooperatives across all sectors in South Africa particularly the waste and recycling sector
encounters several challenges comprising poor access to and being slow adapters of technology
and challenges associated with poor support from the different levels of government (Muswema
et al, 2018). Access to recyclables, from informal collectors at kerbside and landfill who have no
interest in being formalised or integrated, and from large established businesses contracted by
municipalities to render waste and recycling services as a lower-risk solution to the municipality
(Godfrey et al, 2015). An again the trial appears to be the low Rand value of the collected material
and the distances to processing facilities and markets (Muswema et al, 2018). In South Africa,
there are number of institutions mandated to support co-operatives, which includes financial
support comprising of incentives, investment, micro-finance, grants, etc. and again non-financial

support including networking platforms (Godfrey et al, 2015).
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According to Godfrey et al. (2015), the success of cooperatives can be seen as obtaining
recognition to work in the waste and recycling sector from municipalities, successfully negotiating
and securing contracts to collect waste or recyclables, acquiring premises from which to work, job
creation in the community, raising awareness in the community of the importance of waste
management and recycling. Co-operatives that have been incorporated into municipal solid
waste management systems, have extended their services to also include city cleansing (illegal
dumping clearing and litter collection), and, moreover, have recognised opportunities for growth
in extending their services into higher value-add opportunities such as recycling, buy-back centres

and material recovery facilities (Godfrey et al., 2015).

3.4.3.2 Public-private partnerships

Implementing the waste management hierarchy and achieving the objects of the NEMWA, as well
as rendering specific waste management services may require the establishment of public-private
partnerships. Public-private partnerships can be explained as partnerships between a public
sector institution or organisation, and a private company or party.

The costs and essentials of a sustainable waste management system are massive and therefore
require input and participation from its wide-ranging stakeholders (City of Polokwane IWMP,
2016). It is significant for municipalities to form partnerships with different stakeholders to try and
sustain and promote good waste management practices for all their community members.
Municipalities and local stakeholders need to play an active role in launching such partnerships
and participatory community projects (DEA, 2011c). According to City of Cape Town (2017)
engaging informal communities on their waste management needs and finding solutions to key
challenges helps encouraging and formalising partnerships between various participants that

could lead to self-sustaining projects or beautification projects.

According to Esmann (2017), the formal PPP establishment procedure relates to PPPs where the
private actor is to provide municipal services, as we know municipal services such as drinkable
water supply, domestic sewage treatment and disposal systems. However, PPPs have contingent
liabilities which are known as liabilities that government acquires through the provisions in the
PPP agreement, nevertheless PPP will only have a monetary effect if a contract is dismissed
(National Treasury, 2018b). PPP projects wherever the unitary payment is to be completed by a
public-sector institution make contingent fiscal obligations to compensate the private sector if the

contract is terminated before its expiry date.

3.4.4 Civil/lvoluntary approaches/instruments

According to Godfrey & Nahman (2007), civil/voluntary approaches is the approach which is

mostly adopted by industry, and have been used in numerous countries as a significant
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complementary approach to pollution reduction. Nevertheless, it is rarely a replacement for direct

government control (i.e. command and control approaches).

3.4.4.1 Public participation

Goal 4 of NWMS seeks to ensure that people are aware of the impact of waste on their health,
well-being and the environment by involving communities and people as active participants in
implementing a new approach to waste management (DEA, 2011b). According to UNEP (2018)
the success of solid waste management relies deeply on allowing governance environment
determined by social, economic and psychological factors, comprising public participation, public
attitudes and behaviour.

In order to complete an IWMP, the public participation process as designated in Section 29 of the
Municipal Systems Act must be followed. Municipality must develop a culture of municipal
governance that complements formal representative government with a system of participatory
governance, and must for this purpose encourage, and create conditions for, the local community
to participate in the affairs of the municipality, including in the preparation of IWMPs (DLG, 2000).
Implementation and review of its integrated development plan (IDP) in terms of Chapter 5 through
political structures for participation in terms of the Municipal Structures Act. However, the
mechanisms, processes and procedures for participation in municipal governance established in
terms of this Act. Moreover, the other appropriate mechanisms, processes and procedures
established by the Municipality and councillors (DLG, 1998). The municipality must establish
suitable mechanisms, processes and procedures to support the local community to participate in
the affairs of the municipality and obligation for this purpose provide for the receipt processing
and consideration of petitions and grievances lodged by members of the local community, also

notification and public comment procedures, when appropriate (DLG, 2000).

Public participation is also required during the waste management licence application process.
According to DEA, (2012d) in order to assist potential, interested and affected parties (I&APS)
and environmental assessment practitioners (EAPS) to understand what is required of them and
their role maybe be DEA requires there be a public participation. The public participation process
anticipated in this regulation must provide access to all information that reasonably has or may
have the potential to influence any decision with regard to an application unless access to that
information is protected by law. Public participation must include consultation with the competent
authority, every state department that administers a law relating to a matter affecting the
environment relevant to an application for an environmental authorisation. Moreover all organs of
state which have jurisdiction in respect of the activity to which the application relates and all

potential, or where relevant, registered interested and affected parties (DEA&DP, 2011). Public
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participation provides all stakeholders the opportunity to obtain clear, accurate and
understandable information about environmental impacts of proposed activities or processes
(DEA, 2012d).

3.4.4.2 Information systems (SAWIS)

The South African Waste Information System (SAWIS) was established by Department of
Environmental Affairs (DEA) in 2005, as a system used by government and industry to capture
routine data on the tonnages of waste generated, recycled and disposed of in South Africa on a
monthly and annual basis (SAWIS, 2018). According to the NWMS, waste planning obliges
accurate information on waste flows, as a result comprehensive information on waste flows from
each waste management facility need to be reported into the SAWIS, which will contribute to an
accurate national waste balance (DEA, 2011b). The SAWIS is regulated by National Waste
Information Regulations, with the aim to standardise the collection of data and information to fulfil
the objectives of the national waste information system as set out in section 61 of the Act.

3.4.4.3 Education and training

According to Africa Waste Management Outlook (UNEP, 2018), South Africans have a low
awareness and negative outlook concerning waste management, and the perceptions of where
the responsibility lies for waste management. General awareness and level of education are
driving factors influencing illegal dumping and pollution (SAWIS, 2018). Hence NWMS introduced
Goal 4 that seeks to safeguard that people are aware of the impact of waste on their health, well-
being and the environment and it aims that 80% of municipalities should run local awareness
campaigns (DEA, 2011b). The establishment of sound training is an elemental step in waste
management, hence training would contain a blend of bottom-up approaches that include
modified training programs for diverse tiers of waste management staff, raising their awareness,
and providing them with the acquaintance for comprehensive waste separation and handling
(UNEP, 2018).

The Department of Environmental Affairs introduced three National Youth Service Pilot
programmes which were implemented from 2008 — 2011. The vision, goals and objectives of the
Youth Environmental Service are in line with the mandate and objectives of the Department of
Environmental Affairs as well as the vision, goals and objectives of the National Youth Service
(DEA, 2012b).

3.5 Municipal waste management in the Polokwane Local Municipality

This section provides a brief overview of waste management in the Polokwane Local Municipality.
A full account of the entire waste management system is provided in the Results and Discussion
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chapter of this dissertation, since the evaluation of the waste management system of Polokwane

is an objective of this research.

According to the City of Polokwane IWMP (2016), the estimated number of households in the
Municipality is 178 001, and approximately 79 032 of the households’ waste is collected by the
PLM (with 55.6% of households not receiving waste removal services). This is a shortcoming
which requires urgent attention. In PLM there are four cooperatives responsible for waste
collection in the city (Ogola et al, 2011; Mudau, 2015).

PLM have twelve compactors to collect and transport waste in the residential areas, three load
laggers that collect solid waste from the skips in the factories and around residential areas, seven
grabs that collect waste from the transfer stations and illegal dumping areas and three multi-lifts

for waste bins in the industrial area (Mudau, 2015).

According to City of Polokwane IWMP (2016), waste is disposed at Weltevreden landfill site,
which is the only authorised disposal facility within the PLM boundary that handles the entire
waste streams generated. The landfill site has been licensed as a G:M:B" site which allows
disposal of dry industrial waste, dry domestic waste, builder’s rubble and garden waste (Ogola et
al, 2011). The landfill site has the weighbridge where actual volume of waste generated is being
recorded (Mudau, 2015). Recycling mainly takes place through informal reclaiming practices,
with limited recycling infrastructure being available. According to Mudau (2015), there are
weaknesses in the internal institutional structure of the municipal waste management system.

These aspects are elaborated on in the Results and Discussion chapter of this dissertation.

3.6 Challenges in Municipal Solid Waste Management in South Africa and the Limpopo

Province

In South Africa, municipalities encounter four comprehensive challenges namely: financial
management, equipment management, labour management and institutional behaviour (Godfrey
& Oelofse, 2008). Many of these challenges are also faced within the Limpopo Province (Mudau,
2015).

3.6.1 Financial Management

In South Africa waste generation and management challenges increases under the pressure of
rapid population growth and industrialization (Ginindza & Muzenda, n.d). According to DEA
(2011b) waste management suffers from an unescapable under-pricing which means that the
expenditures of waste management are not fully cherished by consumers and industry, and waste
disposal is preferred over other options. Non-payment of waste services by citizens and
businesses consequently has a direct impact on a municipality’s capability to render services
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(UNEP, 2020). According to DEA (2011d) municipalities are anticipated to provide services to
poor households even if they cannot afford to pay.

Municipalities set tariffs for waste management services which includes collections, city cleansing
and disposal fees, as such municipalities should be able to recover the costs of rendering waste
management services (UNEP, 2020). State of waste report shows that municipal solid waste
services are mostly under-priced and consequently not adequate to cover the costs to carry out
the services. According to SAWIS (2018), most municipalities’ financial provision for waste
management exceeds their budgeted revenues.

3.6.2 Equipment management

According to the CSIR (2011), transport is an expensive feature of providing the waste
management service, as a result numerous municipalities struggle to meet their legal mandate of
providing at least a weekly waste collection service to all households due to limited budgets. Poor
management of existing fleet for waste collection is the central cause of problems, however waste
collection trucks that are not well serviced leads to regular breakdowns (UNEP, 2020). Common
reasons raised for not doing regular maintenance service on tucks is that spare parts used for
repairing the equipment are not readily available and the vehicle fleet are old and require
maintenance and replacement (Ginindza & Muzenda, n.d). Vehicle failures are an indication of
other problems including vehicle age, poor road conditions, overloading and lack of routine
maintenance (CSIR, 2011). Moreover, the breakdown of municipal waste collection vehicles

results in inconsistent collection services.

3.6.3 Labour management

According to DEA, (2011b) there is limited understanding of the main waste flows and national
waste balance since the submission of waste data is not compulsory, and where data is available,
it is often unreliable and contradictory. Again in some countries, state officials “are not even aware
about the strategies of service delivery that exist. There is a dire need for capacity building and
training among municipal staff (Oelofse & Godfrey, 2008). Municipal services failure can
frequently be attributed to staff with insufficient experience, lack of mentoring or the incorrect
formal training and qualifications to perform the required job. For instance, an environmental
health practitioner being utilized to operate a wastewater treatment facility. However, it is not
possible to always recruit staff with the ideal qualification and experience for a specific position in
a municipality (CSIR, 2011).

Furthermore, the failure of the waste management laws and regulations is mainly owing to
ineffective provisions and authorisations to deal with lawbreakers and the inability or

unwillingness of officials to enforce laws (UNEP, 2018). Hence enforcement officers need to know
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what their accountabilities are under legislation and what actions can be taken under varying
circumstances, therefore they should be equipped to know when to act, what process to follow
and be able to understand why it is important to act (Oelofse & Godfrey, 2008).

3.6.4 Institutional behaviour

According to CSIR (2011) most municipalities do not provide waste containers to all waste
generators, particularly the indigent households who cannot afford to buy such containers for
themselves. Hence the lack of containers may result in littering and illegal dumping as people
pursue to clear their households of the gathered waste. However, clearing of illegal dumping cost
up to 30 times extra compared to upfront correct disposal (UNEP, 2020). Again, transporting
waste to drop-off sites has a cost insinuation for the waste generator, also the excessive fees at
the drop-off sites might discourage the use of these facilities (Oelofse & Godfrey, 2008).
Moreover, many municipal landfill sites are not permitted and permitted sites do not continuously
operate according to their permit conditions, hence poorly operated landfill sites impact on the
environment and can cause nuisances to societies living close-by (CSIR, 2011). According to
Kubanza & Simatele (2019), the City of Johannesburg have challenges in effectively managing
waste management processes, in the face of swift urban change, which is many times a result of
lack of political will and knowledge. And lastly, major legislative regulations, guidelines and
strategies assume that what works fine for one municipality will also work fine in another,
nevertheless that is not certainly the case, as local situations between municipalities differ
(Oelofse & Godfrey, 2008; CSIR, 2011).

3.7 Strategies to improve solid waste management systems

This section discusses the ways to improve waste management and will be discussed in the
context of adding developing countries to adopt best practices in relation to waste management,

waste collection and transportation, waste minimization and disposal.

3.7.1 Capacity-building and awareness-raising

According to Da Zhu et al (2008), on no account municipal effort can make a city clean unless its
inhabitants cooperate and take an active part in waste management. As a result, inhabitants must
be informed, educated, and encouraged not to litter on the streets so they develop the habit of
storing their waste and separating at source. There is a crucial need to raise awareness and
change public attitude concerning waste generation, waste management, uncontrolled dumping
and open burning of waste, along with the associated health and environmental impacts (UNEP,
2018).
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Creating awareness within communities’ aid in improving municipal solid waste management, for
it increases the ability of persons to act responsibly, and make informed choices with regards to
waste generation and disposal (Oelofse & Godfrey, 2008). It also provides a useful tool for
measuring and comparing service delivery whereby communities are afforded opportunity to raise
their view (Godfrey, 2008). According to Dlamini et al (2017), it has been established that the
supply of waste separation and storage facilities are linked to increased community participation
rates in recycling programs. Moreover, government should develop more inclusive models and
strategies aimed at promoting community participation in solid waste management (Kubanza &
Simatele, 2019).

3.7.2 Recycling and recovery of waste

Waste recycling is highly dependent on two factors; the availability of recycled goods supplies
and the market for those goods. Ways in which waste can be recycled which includes source
separation wherein households and businesses separate their recyclable items from other waste
at the source where they are created and enlisting material into slight containers or bins by type

such as paper, glass, plastic (Davidson, 2011).

As stated in earlier, local governments should put favourable policies and incentives in place for
the promotion of waste minimization through the 3Rs (reduce, reuse, and recycle) (Oelofse,
2018). Waste separation at source should be promoted to make waste recycling and recovery
easier and more affordable, and to ensure collection of clean recyclable waste streams with higher
value (UNEP, 2018). The provision of solid waste equipment, protective clothing and
infrastructure can trigger a cultural transformation involving increased recognition of the waste
pickers' activities (Simatele et al, 2017). Lastly, funding and technical expertise provided by
international donor agencies may have a noticeable influence on the South African waste and

recycling landscape (Godfrey & Oelofse, 2017).

3.7.3 Improved collection and transportation of waste

According to Da Zhu et al. (2008), waste that is stored and segregated at households or other
establishments needs to be collected following a fixed schedule, and door-to-door collection also
requires cooperation and participation of citizens. Collection requires PPP moreover the impartial
of PPP will develop a replicable and financially viable model to manage waste and reduce the
qguantity of solid waste disposed in landfills (Mohana et al., 2016). Moreover, it is vital not to mix
waste that was separated by the households if not, efforts to separate waste at source will have
no effect (Da Zhu et al, 2008).

According to UNEP (2018), best practice involves waste collected from households and

businesses by collection vehicles and transported to transfer points and treatment facilities, with
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final remaining waste going to sanitary engineered landfills. Moreover, the selection of suitable
collection vehicles must meet the requirements of local conditions. According to Da Zhu et al
(2008), the transport of waste needs to be managed and monitored centrally or through a large
decentralized arrangement. Therefor municipal officers ought to ensure the efficiency of the
arrangement. To have effective waste management there should be contracting or sub-
contracting of the waste collection and transportation services by local municipality under the
PPP. Local authorities typically subcontract the waste collection and management services to
formal private companies (Agamuthu & Masaru, 2014).

3.7.4 Expansion of sanitary waste disposal and landfill management

According to Luong et al. (2013) and Regassa et al. (2011), in developing countries, waste is
generally disposed at open dumping sites, unsanitary landfills also uncontrolled disposal site and
some dumped in this single place without separation of even organic waste. As a result, there is
continuous burning of the dumped waste due to internal ignition by the waste itself. Open dumping
of waste has potential to cause irreversible damage to the environment by polluting land, water,
and air; harmfully affecting human health and depressing people’s quality of life (Da Zhu et al,
2008). In order to manage waste effectively, we need to expand sanitary waste disposal and
enhance landfill management. One key consideration while replacing existing open dumpsites
with sanitary landfills is to make the waste pickers part of the solution from the beginning of the
project (C40 Cities Climate Leadership Group, 2016). An engineered landfill is now a must for all
municipal authorities, and they need to invest in one either by participating in a regional facility or
by involving the private sector to set up the facility and paying tipping fees for the disposal of
waste as may be mutually agreed on (Da Zhu et al, 2008).

3.7.5 Integrating waste management and social aspects

The National Waste Management Strategy aims to grow the contribution of the waste sector to
the green economy, while also considering the human and social elements of waste management
amongst others (DEA, 2011b). According UNEP (2018), the informal sector plays a key role in
the collection systems and recycling, therefore informal sector should get access to recyclables
at kerbside and at landfill however they should be formalised or integrated in waste management.
Moreover, improving the living standard of informal waste collectors and approving participatory
waste management can contribute to the creation of public ownership for the waste management
system by directly involving citizens (C40 Cities Climate Leadership Group, 2016). Lastly, special
emphasis should be placed on the integration of these informal actors into the urban waste

management programmes and strategies (Simatele et al, 2017).
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3.8 Chapter summary

This chapter revealed the municipal solid waste management systems, current approaches,
strategies of improving waste management, by laws, policies and legislations and further revealed
that municipals solid waste is a main challenge that is encountered by many countries, developed
countries and developing countries. However, waste is mostly unavoidable, but it can be
minimised, for municipal solid waste poses a serious threat to the environment and human health.
The challenges of solid waste rapid increase have to be properly managed for the benefit of both
present and future generation. The major challenge encountered by the South African
municipalities is lowly management of the generated solid waste. Provided solid waste is dealt

with from the source, then rapid increase of solid waste can decline severely.
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CHAPTER 4 RESULTS/DATA ANALYSIS AND DISCUSSION

4.1 Introduction
In this chapter, an analysis of data related to the four research objectives are provided:

o Research objective 1: To critically evaluate the municipal waste management system and
levels of compliance to national standards of Polokwane City;

e Research objective 2: To examine the flow of waste from generation source to final
destination;

e Research objective 3: To evaluate the perceived factors that influence municipality waste
management system performance; and

The following sub-sections will interpret and discuss the results related to each of the research

objectives. The delineation of the scope of each of the research objective (Section 1.4 of this

dissertation) need to be kept in mind when interpreting the results of the study.

4.2 Results related to RO1: Evaluating the municipal waste management system and

levels of compliance to national legislation of Polokwane City

The following sub-sections discuss the findings related to research objective 1. The section
commences by providing the status quo of waste management practices in Polokwane City
(Section 4.2.1), followed by an overview of the institutional and organisational matters of the
municipality (Section 4.2.2). The level of alignment between the Polokwane City IWMP and tariff,
against the NWMS goals are also reported on (Section 4.2.3). Finally, this section reflects on the
level of compliance of the municipality's waste-related services (waste collection and
transportation) and waste disposal infrastructure (transfer stations and waste disposal facilities)
(Section 4.2.4).

4.2.1 Status quo of waste management practices in Polokwane City

The PLM is a municipality that is presently undergoing major challenges with regards to waste
disposal and waste minimisation, however, IWMP highlights the elements that need to be
improved. The IWMP contents are generally reflected in the IDP and SDBIP.

Elements that need to be address (as included in the IWMP, IDP and SDBIP) include:

¢ The extension of Weltevreden landfill site and reduction of waste volumes disposed at the
landfill site;

e Acquisition of 6 and 9 m? skips;
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e Renovation of the Seshego- and Westernburg transfer station and plans to build the
Mankweng and Molepo village transfer stations;

e Procurement of educational and awareness equipment and “no dumping” signs as part of
addressing illegal dumping (City of Polokwane SDBIP 2019/2020; City of Polokwane IDP
2020/21).

According to City of Polokwane IWMP (2016), 44.4% of the households receive waste collection

services from the municipality, while 55.6% of residents have no access to household waste

removal services. A lack of adequate waste collection vehicles (excluding urban compactor
trucks) and long turn-around times for repairs leads to challenges in rendering effective waste

collection services.

PLM has only one operational disposal facility (Weltevreden landfill site) that handles the entire
waste streams generated by PLM. There are presently four operational transfer stations in PLM.
There are limited drop-off centres in the municipality, and twelve formal recycling initiatives exist,
with less than 3.4% of waste being reclaimed for recycling purposes (City of Polokwane IWMP,
2016). Moreover, the Weltevreden landfill site does not charge any gate (disposal) fees, and as
a result, waste disposal to landfill remains the preferred option within the municipality, with very
little efforts towards waste avoidance and minimisation (City of Polokwane IWMP, 2016; City of
Polokwane, 2020a). lllegal dumping is cause for concern, with many areas in the municipality

being subjected to illegal disposal practices.

Lastly, there is shortage of personnel for waste-related services, such as refuse removal,
awareness and education, and law enforcement. This is elaborated on in Section 4.2.2 which

focuses on institutional and organisational matters.

The following sub-sections to section 4.2.1 elaborates on the status quo of waste-related matters

in Polokwane City.
4.2.1.1 Separation of waste at source

Section 17 of the NEMWA requires that any person who is undertaking any activity involving re-
use, recycling or recovery of waste should make sure that the activity is less harmful to the
environment than the disposal of such waste. It further states that the municipality may require

any person to separate their waste and use various approved receptacles.

In cases where the municipality has provided separate receptacles for recyclable materials, no
person may use other receptacles for recyclable materials. Currently, Polokwane City has no
formal separation at source programmes in place, and the municipality has not yet provided
households or industries with separate receptacles. Should households or businesses wish to
separate waste at source, they may use any receptacles available to them (Polokwane Waste
Local Municipality Management Bylaws, 2019).
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Not having formal separation at source programmes in place may mean that the municipality is
missing out on opportunities to divert waste away from landfill. According to CSIR (2011),
municipal waste separation at source programmes (with the municipality also providing dedicated
receptacles or bag systems for the separation of waste at source) may significantly reduce the
amount of waste being disposed to landfill.

4.2.1.2 Waste storage, collection, transportation and disposal

Households are not provided with waste storage bins by the municipality. Polokwane Local
Municipality Waste Management by-law (2019b), state that the owner of the premises shall be
responsible for the supply of pre-determined type of container required by municipality. However,
according to the City of Polokwane IWMP (2016), PLM plans to start supplying households with
different coloured bags/bins for various waste types to encourage waste separation. At the time
of this research, this has not yet been implemented.

Apart from informal small businesses (like street vendors and car washes), businesses and
industries do not receive door to door refuse collection services, and skips and containers are
positioned strategically within the CBD and industrial areas. These skips are provided by the

municipality and are subject to ruling prices or at hiring tariff determined by council.

The bylaws and IWMP provide for urban and rural households to receive waste collection services

once a week. However, there is currently limited waste collection taking place in the rural areas.

Collection of business waste are done daily (commencing at 09h00). Any collection of business
waste outside the collection schedule should be done upon request from the municipality, and at

an additional tariff determined by municipality.

Polokwane Local Municipality Waste Management by-law states that any person transporting
waste within the jurisdiction of the municipality must remove or transport waste in a manner that
would prevent nuisance or escape of materials and not permit waste transported to become
detached, leak or fall from the receptacles or vehicle transporting it (City of Polokwane, 2019b).
The management of Polokwane City’s waste collection fleet is further discussed in Section
4.2.1.3.

According to the City of Polokwane (2019b), only waste generated within the municipal
boundaries may be disposed at the municipal waste disposal sites. Any person who, for the
purpose of disposing waste, enters a waste disposal site controlled by the municipality or service
provider on behalf of municipality shall enter disposal site at an authorised access point only and
shall give all required particulars with regards to the composition of waste. Vehicles are subjected

to being weighed at the disposal site for the purpose of providing information to the National
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Waste Information System. The municipality or service provider responsible for waste

management, reserve the right to inspect any load arriving at disposal site.

The Weltevreden landfill site is operated by a waste contractor (public-private partnership). More
information on waste disposal is provided in Section 4.2.4 and 4.3.4 of this dissertation.

4.2.1.3 Fleet management

Polokwane Municipality has a Fleet Management Services unit. The unit is responsible for
providing Fleet Management operational support to the municipality through effective provision of
roadworthy vehicles, procurement and disposal, vehicle contracts management, vehicle
administration (licensing and registration), maintenance and repairs coordination, vehicle
allocation and utilization monitoring, as well as fuel management (City of Polokwane IWMP,
2016).

The municipality has a total fleet of 460 vehicles, of which 80 are non-functional and uneconomical
to repair. The municipality intends to dispose about 127 units of the old municipal fleet due to
ageing. Of the municipality-owned fleet, 155 vehicles are operational and 98 vehicles old fleet is
to be retained. The municipality owns 25 waste management vehicles for services in the
Polokwane area, which includes: nine compactor trucks, nine bakkies, four trucks and three grab
and load luggers (City of Polokwane IWMP, 2016). The fleet is ageing and financial resources to

replace vehicles are limited (City of Polokwane, 2020a).

During the 2018/2019 financial year, the municipality have incurred a high maintenance
expenditure pattern on fleet maintenance, and even though there was an increase in fleet
maintenance cost, the budget allocation for maintenance remained the same (City of Polokwane,
2019a). The budget allocation could not cater for the overall financial year and this hampered

Strategic Business Units (SBU’s) to render consistent and frequent waste collection services.

Three services providers (public-private partnerships) render fleet services in Mankweng,

Seshego and the Polokwane city.

4.2.1.4 Littering and illegal dumping

The Polokwane Local Municipality Waste Management by-law (2019b) stipulates that no person
shall throw, deposit or spill any waste onto any public place and again no person shall without
permission of the municipality allowed to dump, deposit or allow waste disposal anywhere in a
public place, street or any drain. Penalties and fines are applicable to littering and illegal dumping.
Yet, littering and illegal dumping is prominent in the City of Polokwane, as discussed in Section

4.3 of this dissertation.
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4.2.2 Organisational and institutional matters

According to NEMWA (DEA, 2009), each municipality authorised to carry out waste management
services by the Municipal Structures Act, 1998 (Act No. 117 of 1998), must designate in writing a
waste management officer from its administration to be responsible for co-ordinating matters
pertaining to waste management in that municipality. The City of Polokwane has appointed a
Waste Management Officer (WMO) as required in terms of NEMWA. The WMO designated in
terms of Section 10(3) of NEMWA, is responsible for ensuring that the dedicated waste
management staff and the services provided by these staff members meet the requirements of
the Waste Management Policy and are compliant with waste-related legislation (City of
Polokwane IWMP, 2016). The WMO is also responsible for the coordination of waste

management activities to ensure integration.

The City of Polokwane’s Waste Management Section consist of 170 approved posts (137 are
occupied and 33 are unoccupied) (Figure 4-1). Approximately 160 Expanded Public Work
Programme (EPWP) workers have also been deployed on a temporary basis to assist with the
refuse removal and street cleaning. Figure 4-1 outlines the approved Waste Management

Organisational Structure (which excludes staff responsible for education and awareness).
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Waste Management
I
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Cleansing and Refuse
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I ]
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Refuse Removal Refuse Remowva
19 2
[
Truck Driver
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56 13 2 40
Figure 4-1: Approved Waste Management Organisational Structure (City of

Polokwane IWMP, 2016)
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Figure 4-2 outlines the proposed, updated Waste Management Organisational Structure that is
considered for the future. PLM seeks to optimise the efficiency of the waste management system
in terms of infrastructure, equipment, human resources and the development of skills and capacity

by assessing the institutional arrangements.

However, no provision is made for law enforcement activities in either of the organisational
structures (Figure 4-1 and 4-2). According to the City of Polokwane IWMP (2016), there should
also be a clear split between the number of labourers responsible for refuse removal and street
and side walk cleaning (as indicated in Figure 4-1 with 111 labourers expanded to 300 labourers
in Figure 4-2).

According to Mariwah (2012), institutional capacities of the actors have an influence on the
existing mechanism for the collection and disposal of municipal solid waste. Moreover, the
capability of a solid waste management system to consistently and reliably achieve its goal
depends largely on operation and maintenance. As stated by Wolsink & De Jong (2000),
organisational changes need to create better institutional capacity to achieve environmental goals
within the waste sector. In the case of PLM organisational change will signify better service
provision. Public-private partnerships exist with four service providers: three for fleet management

and one for managing operations at the waste disposal site.
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Figure 4-2: Proposed Waste Management Organisational Structure (City of
Polokwane IWMP, 2016)
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4.2.2.1 Development and enforcement of by-laws

The City of Polokwane has developed a Polokwane Local Municipality Waste Management by-
law dated 2019. The by-law regulates the removal of domestic, garden, bulky and building waste
(collection and transportation). By-laws also regulate waste disposal and transfer stations, littering
and dumping, waste recycling and waste information. It makes provision for appeals, offences

and penalties. Enforcement of the by-laws are not clearly provided for.
4.2.2.2 Enforcing offenses and penalties

According to City of Polokwane (2019b), any person who breaches any provision of the by-laws
or fails to obey with any provision of these by-laws shall be guilty of an offence and shall be liable
to a fine and again on conviction the contravener shall be accountable to sentence for a period
not exceeding 12 months or to both fine and sentence. However, there is inadequate resources
to enforce Polokwane Local Municipality Waste Management By-laws (offenses and penalties).
To improve compliance by the PLM residents to these by-laws, penalties relating to illegal
dumping and any other offenses need to be clearly communicated.

4.2.2.3 Financial management and procurement

According to City of Polokwane (2020a), R3.5 million (compared to R89 million in the previous
financial year) was lost to irregular and fruitless expenditure due to contracts appointed in the
previous financial years (2017/2018). The IDP does not indicate which of the fruitless expenditure
was due to waste-related services and contracts. According to General Report on National and
Provincial Audit Outcomes (PFMA, 2017/2018), fruitless expenditure refers to expenditure that
was made in vain and might have been avoided had realistic care been taken. Such expenditure
includes the payment of inflated prices, and the cost of litigation that may possibly have been
avoided. According to the Municipal Finance Management Act (Act No. 56 of 2003), standard
procurement procedures have to be followed, decent relationships amongst councillors and
officials are necessary to ensure the smooth and timeous consecutively of the procurement
procedure, as such all capital expenditure desires to be correctly motivated by the waste manager
(DEA, 2011c).

According to Lohri et al. (2014), revenue can be generated from tariffs collected and can be
distinguished by type of waste generator. There are three different customer types: residential-,
institutional- and commercial customers. It is estimated that the City of Polokwane is currently
owed approximately R1 billion by rate payers. It is uncertain what portion of this amount is related

to waste services.

The deepening crisis of uncollected revenues continue to weaken the municipality’s ability to fully

upgrade and renovate its ageing infrastructure. The rising municipal debt is a strong sign that its
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revenue collection environment need to be reformed to improve its efficiency and effectiveness
(City of Polokwane, 2020a).

Properly managed operational expenditures (also referred to as running costs) are crucial for a

municipality to function properly. These costs include expenditures to ensure that waste collection

services can be consistently provided, which includes the costs related to the maintenance of

assets and their depreciation (Lohri et al., 2014).

4.2.3 Alignment of the IWMP with the 2011 NWMS goals
According to DEA (2011b), municipalities are required to align their IWMPs to the 2011 NWMS

targets where possible in order to contribute to the attainment of the goals and target set in the

NWMS. However, there are gaps identified in City of Polokwane IWMP, 2016 whereby not all of

the goals of the strategy were incorporated into the reviewed IWMP.

Table 4-1: Alignment of the City of Polokwane IWMP with the 2011 NWMS goals?

NWMS (2011)

goal

IWMP alignment

Comments

Goal 1: Promote
waste
minimisation, re-
use, recycling
and recovery of

waste

Goal 1 of the City of Polokwane IWMP aims to
promote recycling and recovery of waste, which is
aligned with Goal 1 of the NWMS (2011). The
objectives linked to Goal 1 of the City of Polokwane
IWMP is to:

e Establish community drop-off centres with
skips/containers  for different waste
streams at municipal facilities.

e Separation or segregation of waste stream
at source to reduce the waste disposed to
landfill by 20%.

e Encouragement of co-operatives
responsible for recycling and
implementation of appropriate economic
instruments and other financial incentives.

e Reuse of garden waste and building
material.

e Develop waste avoidance guidelines.

The waste management status
quo in the City of Polokwane does
not currently allow for this goal to

be achieved sufficiently:

PLM has insufficient
community drop-off centres
for recyclable items.

There is limited separation or
segregation of waste
streams at source and most
of the waste generated by
households ends up being
disposed of at the landfill
site.

According to the City of
Polokwane IWMP, (2016)
there is limited recycling

initiatives.

2 The 2011 NWMS instead of the 2020 NWMS was used for comparison, since the 2016 IWMP would not
have incorporated the 2020 NWMS objectives.
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NWMS (2011)

goal

IWMP alignment

Comments

e A concept document has
been developed to address
waste avoidance issues, but
the municipality have not yet
implemented these

initiatives.

Goal 2: Ensure
the effective and
efficient delivery
of waste

services

Goal 2 of the City of Polokwane IWMP, is to ensure
the effective and efficient delivery of waste
services, which is also perfectly aligned with Goal
2 of the NWMS (2011). The objectives of the City

of Polokwane as it relates to this goal are:

e Creating funded and filled new posts for
waste management.

e Community-based services should be
rendered to areas where the municipality
have no capacity.

e To achieve no illegal dumping

The waste management status
quo in the City of Polokwane does
not currently allow for this goal to

be achieved sufficiently:

e Currently there are
inadequate human resources
due to vacant and unfunded
critical posts

e Bins placed in the street for
collection are damaged or
overflown with waste.

e There is insufficient law
enforcement and services to

prevent illegal dumping.

Goal 3: Grow
the contribution
of the waste
sector to the

green economy

This goal is mostly applicable to private industry,
and the City of Polokwane has no specific goals
relating to Goal 3 of the NWMS

Goal 4: Ensure
that people are
aware of the
impact of waste
on their health,
well-being and

the environment

Goal 6 of the City of Polokwane IWMP focuses on
education and awareness, which is aligned with
Goal 4 of the NWMS (2011).

related to this goal includes:

The objectives

e Develop and implement a communication
and public awareness plan that encourage
minimisation, and

reuse, recycling,

recovery and discourage illegal dumping

e Currently PLM is working with
two schools in the area, which
does not meet the 80% target
of the NWMS
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NWMS (2011)

goal

IWMP alignment

Comments

and littering, thereby minimise the negative
impacts of waste on the environment
including the quality of life of the people
themselves.

e Develop and implement awareness and
education programmes for the broader

community.

Goal 5: Achieve
integrated waste
management

planning

Goal 5 of the City of Polokwane IWMP aims to
ensure the safe and proper disposal of waste, with
afocus on integrated waste management planning.
This goal is aligned with Goal 5 of the NWMS
(2011) and has the following objectives:

e Develop and implement a waste treatment
and disposal strategy that will include but
not limited to the following:

o Compliance of all waste treatment
and disposal facilities with relevant
legislation for their development
and permitting, operation and
closure.

o Addressing long term capacity
needs of the municipality.

o Explore alternative treatment

and/or disposal options.

e The City of Polokwane have
developed their IWMP in
2016, the IWMP has been
integrated into the IDP and
the SDBIP.

e Currently there is inadequate
disposal facilities for rural
areas.

e Currently airspace is limited
on the Weltevreden landfill

site (Average 2 years).

Goal 6: Ensure
sound budgeting
and financial
management for

waste services

Goal 4 of the City of Polokwane IWMP provides for
sound budgeting and financing of waste
management services, which is aligned with Goal
6 of the NWMS (2011). The objectives linked to
Goal 4 of the IWMP includes that:

e Tariffs should be developed for all the
waste management activities.

e The municipality must be able to determine
the economic sustainability of the
municipality and therefore establish long

terms priorities.

e The municipality has
approved a tariff structure for
waste but no tariffs are
currently charged at landfill,

and transfer stations.
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NWMS (2011)

IWMP alignment Comments
goal
Goal 7: Provide
measures to . )
diat Currently, the City of Polokwane IWMP is not e PLM should make provision
remediate
. aligned with Goal 7 of the NWMS. for this goal in its IWMP.
contaminated
land
Goal 7 of the City of Polokwane IWMP aims at
achieving compliance and enforcement, while Goal
. o e Waste by-laws have been
3 aims to ensure that legislative tools are
Goal 8: ) approved but not yet
_ developed to deliver on the Waste Act and any _
Establish ) o implemented.
) other applicable legislation. These goals are
effective . _ e There is insufficient record of
_ _ aligned with Goal 8 of the NWMS (2011).
compliance with L . waste  volumes or
Objectives include:
and characteristics at all
enforcement of e Enforcement of waste by-laws and disposal facilities because
the NEMWA relevant legislation. there is no proper checking of
e Keeping accurate record and efficient data incoming waste.

management of waste volumes and waste

types collected, recycled and disposed.

The NEMWA requires that all municipality must integrate their IWMP into IDP in order to ensure
waste management provision. It can be concluded, from Table 4-1, that Goal 3 and Goal 7 of the
NWMS is not addressed in City of Polokwane IWMP (2016) while the other goals are partially

addressed.

4.2.4 Evaluating the levels of compliance to national legislation
This section reflects on the level of compliance of the municipality’s waste-related services (waste
collection and transportation) and waste disposal infrastructure (transfer stations and waste

disposal facilities) to the requirements of the NEMWA and its regulations.

More supporting information is provided in Section 4.3 of this dissertation, which focuses on the

flow of waste — from generation to final disposal.
4.2.4.1 Compliance of waste collection services to legal requirements/standards

The NEMWA National Domestic Waste Collection Standards requires that reasonable waste
collection services must be provided to all households within the jurisdiction of the municipality.
However, in PLM only 44.4% of households receive waste collection services from the

municipality. Again, the waste collection standards states, in Section 4 that in areas where
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travelling distances and the resulting costs may render regular waste collection services
impractical, the municipality, through by-laws, must allow for more feasible alternative ways of
waste handling, such as on-site. PLM only have four operational transfer stations which does not
cover the jurisdiction of the municipality.

Section 4.6 of National Domestic Waste Collection Standards state that non-recyclable waste
must be removed at least once a week and recyclable waste must be removed at least once every
two weeks, bulk containers must be collected once filled up or within 24 hours of being reported
as full, however not less than once a week. Waste deposited at communal collection points must
be collected within 24 hours of receptacles being reported as full. It is further required that the
frequency of waste collection must not encourage illegal dumping or cause a nuisance in terms
of odours and volumes of waste being stored. Currently, the weekly waste collection from
households (in serviced areas) and the daily collection from industrial areas are deemed to be
adequate. The concern, however, is the relatively low number of households receiving waste

collection services, as mentioned above.

Section 4.1 of the National Domestic Waste Collection Standards specifies that that all domestic
waste must be sorted at source in all Metropolitan and secondary cities. Separation of waste at
source is provided for in the PLM Waste by-law and planned for in the IWMP. However, currently,

no household separation at source initiatives have been implemented in PLM.
4.2.4.2 Compliance of waste transportation to legal requirements/standards

According to the National Domestic Waste Collection Standards (DEA, 2011a), collection vehicles
used for the collection and transportation of waste must not be used for any other purpose while
collecting and transporting waste. Waste must be collected and transported in closed vehicles to
prevent littering during transportation (DEA, 2011a; City of Polokwane, 2019b). Moreover,
maintenance schedules must be adhered to and roadworthiness of vehicles ensured where
applicable in order to ensure a reliable waste collection service. At the time of this research, PLM
was, generally, in compliance with these requirements for the transportation of waste. Waste is
collected in vehicles where the potential of it being blown away is limited. PLM has a Full
Maintenance Lease (FML) agreement with Fleet Africa for the use of specifically selected vehicles
over a set period of time and distance. However, because of the ageing of vehicles, some are too

expensive to fix, which contributes to problems with waste collection and transportation.

4.2.4.3 Compliance of waste disposal infrastructure to legal requirements/standards

The sub-sections to Section 4.2.4.3 reflects on the level of compliance of municipality-owned

waste infrastructure of the City of Polokwane to legal requirements.
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4.2.4.3.1 Compliance of transfer stations to legal requirements/standards

According to City of Polokwane, (2019b), Polokwane transfer stations are not open for person
running waste management businesses (such as garden service or refuse removal) but strictly
limited to members of the public. Transfer stations in Polokwane exceed the 100 m? size capacity
and in terms of category C of GNR 921 and needs to be registered and comply to the Norms and
Standards for the Storage of Waste (GNR. 926 of 29 November 2013). Section 6 of National
Norms and Standard for the Storage of Waste (DEA, 2013c) highlights that waste storage facilities
may be located within a residential area and must be located in such way that is easily accessible
by public.

All transfer stations in PLM are located within residential areas, which is good because they are
readily accessible to the public. However, nuisance, especially odours, to the public needs to be
managed. The sorting, shredding, and grinding of general waste at an area with an operational
capacity of more than 1000 m? is listed in Category C of the list of waste management activities
(GNR. 921 of Nov 2013), requiring that transfer stations with sorting, shedding, baling and
crushing capabilities should be registered and operated in terms of the Norms and Standards for
Sorting, Shredding, Grinding, Crushing, Screening or Baling of General Waste (GN. 1093 of 11
October 2017) (DEA, 2017a).

Both of these norms and standards require that the waste storage/sorting facility must have
effective access control to prevent unauthorised entry and that records in terms of volumes,
source and nature of waste received are maintained and reported. Moreover, it should operate

within its design capacity and waste containers should be not be overloaded.

According to the City of Polokwane IWMP (2016), waste stored at transfer stations are deposited
directly on the floor or ground surface. No scales or weigh bridges are available, which makes it

challenging to estimate and record waste quantities present at these facilities.

4.2.4.3.2 Compliance of the Weltevreden landfill site to legal requirements standards

The Weltevreden landfill site is located approximately 3km southeast of the Polokwane city’s
southern suburbs. The landfill site has only two years’ lifespan remaining and limited efforts are
made by the PLM to extend the lifespan in terms of focusing on reclamation of recyclable wastes
(City of Polokwane IWMP, 2016). According to City of Polokwane IWMP (2016) despite the
availability of a weighbridge there is insufficient record of waste volumes or its characteristics at

all the disposal facilities in terms of SAWIS reporting which lead to non-compliance.

According National Norms and Standards for Disposal of Waste to Landfill (DEA, 2013b) waste

which, in the conditions of a landfill, is explosive, corrosive, oxidizing and compressed gases
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(household hazmat) are prohibited or restricted from landfill disposal. Yet, these wastes are still
being disposed to landfill in PLM. According to City of Polokwane (2019b), waste such as tree
stumps, branches, concrete blocks, rocks and general builders waste shall be reduced to
manageable sizes as deemed fit by the municipality, prior to disposal. The Polokwane Local
Municipality Waste Management By-laws, (2019) provides for the municipality or its service
provider(s) to inspect any load arriving and this may include hand held test instrument and a
laboratory analysis of waste involved. The municipality is, however, not compliant with these
requirements. There is no proper inspection of vehicles at the access gate nor on the landfill site,
and a site inspection confirmed that big portions of building rubble is disposed of at the landfill

site.

Polokwane Local Municipality Waste Management By-laws (2019), requires that waste
generators should pay the applicable tariff in respect of waste disposed or comply with prior
arrangements before leaving disposal site. However, currently waste generators are not charged

any gate fees (City of Polokwane, 2019b).

Although the Weltevreden landfill site is licensed in terms of the (now repealed) Environmental
Conservation Act (No.73 of 1998) (licence dated November 1998), the City of Polokwane IWMP
concludes that the landfill site is mostly non-compliant to its licence conditions. Table 4-2 provides
information on the characteristics of the landfill site, which includes information related to the site’s

compliance to its licence conditions.

Table 4-2: Characteristics and level of compliance of the Weltevreden landfill site to
landfilling requirements (City of Polokwane IWMP, 2016)

Requirements Current status at Weltevreden landfill site
Position of site S 23°56'49.5”
E 29°29'35.9”
Accessible from Silicon Road
Permit to operate Yes
Permit No:16/2/7/A700/D3/Z2/P319 dated November 1998
Year issued 1998
Classification G:M:B
Type of operation Trench method
Size Approximate 40 ha
Air Space availability 2 years
Cover material available Excess building rubble
Operated Selema Plant hire/ Mascon JV

Compliance to permit conditions

Permit condition Level of compliance
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Requirements

Current status at Weltevreden landfill site

Condition 2.1 Regulatory

compliance

Non-compliant. For example, operational conditions indicate that
waste disposed of on site may not be reclaimed, however, there are
reclaimers on site, and again non-compliant with regards to waste

acceptance, as indicated earlier.

Condition 2.2 Daily cover

Partially compliant. Construction and demolition wastes such
crushed concrete are used to cover waste, however there is

evidence of waste not covered on a daily basis.

Condition 2.3 Access control

Compliant. The site is fenced with an entrance gate to prevent any
unauthorised entry. However, as mentioned earlier, the presence
of reclaimers on the site (which is not allowed in terms of the licence

conditions) is cause for concern.

Condition 2.4 Buffer

Compliant. An open piece of land surrounds the site.

Condition 2.5 Type of equipment

Compliant. Equipment is operated and supplied by contractors.

Condition 2.6 Ablution facilities

Compliant. There is ablution facilities available on site.

Condition 2.7 Guardhouse

Compliant. A functional guardhouse is located on the site.

Condition 2.8 Storm water

management

Compliant. There is landfill cap drainage in place.

Condition 2.9 Leachate

management

Compliant. There are currently no visible leachate generated by the

site.

Condition 2.10 Record keeping

Non-Compliant. Insufficient records of waste received and waste
recycled are submitted to the municipality by service provider on

monthly basis.

Condition 2.11 Recycling

Informal reclamation activities take place on site.

Additional requirements

Level of compliance

SAWIS reporting

Non-Compliant. PLM has implemented a waste information system,
where data is captured and reported into the SAWIS system but

data is insufficient.

Implementing disposal restrictions
and prohibitions (GNR. 636, Norms
and Standards for the Disposal of
Waste to Landfill, DEA 2013c)

Partially compliant. Although certain waste streams are prohibited
from being disposed at the landfill site, inadequate inspection of
vehicles and the landfill site may pose a problem.

The disposal of waste tyres are prohibited on the site and is

sufficiently enforced at the landfill site.

4.2.5 Summary of results related to research objective 1

The results and discussion in this section was based on objective 1 which was centred on

evaluating the municipal waste management system and levels of compliance to national

standards. The results highlight the gaps and non-compliance with regards to waste

management, which includes:
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e Only 44.4% of the households receive waste collection services from the PLM which is
much lower than Goal 2 of NWMS (which aims at 95% of urban households and 75% of
rural households);

e PLM does not have any formal waste separation at source programmes, hence less than
3.4% of waste is reclaimed for recycling purposes — mainly from the landfill site;

e Currently the organisational structures at PLM make no provision for law enforcement
activities;

e There is currently a gap with the linking all of the goals, especially Goals 3 and 7, of the
NWMS with IWMP;

e There are insufficient resources (personnel and equipment) which is hindering the
effective and efficient delivery of waste services;

e Insufficient records of volumes, sources and the nature of waste received at transfer
stations are kept. Waste storage practices do not comply with legal requirements and
good practice, with waste being scattered around and stored on bare soil instead of waste
containers; and

e The Weltevreden landfill site is currently non-compliant to permit conditions and waste

disposal prohibitions.

4.3 Results related to RO2: Examining the flow of waste from generation source to final
destination

This section discusses the findings related to research objective 2, which was to examine the flow
of waste from generation to disposal (Refer to Figure 3-1 in Chapter 3). This was achieved through
on-site observations conducted during 9 to 24 September 2020. Areas visited during the
observation process included waste collection points in the CBD, as well as selected commercial
areas and residential areas, Ladanna and Webster waste transfer stations and Weltevreden
landfill site. Significant observations made were captured on photographs and included in the
sub-sections below. The site visit to the landfill site was supported by an observation checklist
(See Annexure 6). All other observations made were guided by the researcher’'s knowledge of

legal and other requirements related to waste management.

4.3.1 Waste generation and storage (including separation of waste at source)
Observations made during the research revealed that the majority of waste generated in the areas
included in the study was municipal solid waste, which includes metals (mostly cans), paper,

glass, plastic, organic waste (mostly food and garden waste), inert waste, and building rubble.

Household waste is generally stored in wheelie bins, street bins in public areas (i.e. those with

high pedestrian traffic), and in skips in industrial and commercial areas. Most of these waste
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receptacles were observed to be overflowing — either because of its capacity or because of

irregular waste collection services (Figure 4-3 left).

Skips located within commercial areas in the CBD were mostly damaged. Although the burning
of waste in public areas is prohibited in the City of Polokwane’s Waste Bylaws, evidence of waste

burning activities (ash next to skips) were observed (Figure 4-3 right).

Figure 4-3: Examples of non-compliant waste storage practices in the City of Polokwane

Observations in the commercial areas of the CBD revealed that, generally, no waste separation
is taking place at PLM. Hazardous waste types (such as fluorescent tubes) are stored and
collected with non-hazardous waste (Figure 4-4). Separation of these wastes during storage
would be the first step towards preventing these waste types from being collected and disposed

with general waste.

Figure 4-4: Examples of fluorescent tubes and other hazardous waste types being stored

with general wastes
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According to the Municipal waste management - good practices by the CSIR (2011), waste
collection systems must provide for the collection of separated waste as required by the NEMWA
(Act No. 59 of 2008). However, as mentioned earlier, the municipality has not implemented any
formal waste recycling programmes and has no formal programmes in place to ensure the
separation of waste at source. Similar to hazardous waste being stored with general waste,
recyclable materials are also not separated from non-recyclable materials (Figure 4-5).

Figure 4-5: Examples of recyclable materials in the City of Polokwane

Recyclable materials are, however, reclaimed informally by waste pickers. These informal waste
collectors in PLM reclaim recyclable wastes (such as cardboard, cans, plastics and glass) and
sell it to different recycling companies in PLM. According to UNEP (2018), informal waste pickers
may be exposed to wide-ranging chemical, biological, physical and health risks. It was observed
that most waste pickers did not wear any PPE while reclaiming waste, which might result in wound
infections from sharp objects and contaminated materials.

4.3.2 Waste collection and transportation

In Polokwane Local Municipality, refuse is collected by means of kerb-side collection and
transported directly to the Weltevreden landfill site (Figure 4-6). Section 4.6 of the National
Domestic Waste Collection Standards state that bulk containers must be collected once filled up
or within 24 hours of being reported as full. Waste from bulk containers in the PLM CBD is
currently being collected once per day.
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Figure 4-6: Kerb-side collection in the City of Polokwane CBD

Daily street and sidewalk cleaning takes place in the CBD area (Figure 4-6), which prevents

undesirable materials from ending up in storm water drains.

Figure 4-7: Street cleaning practices in the City of Polokwane

Waste from households are also collected via kerb-side collection once per week. However, as
mentioned earlier, only about 44.4% of households receive regular waste collection services.

Building-related waste and rubble are not collected by the municipality for disposal.

As mentioned earlier, waste collected from the CBD and households are transported to the
Weltevreden landfill site for disposal. The Polokwane Local Municipality Waste Management by-
law (2019) states that any person transporting waste within the jurisdiction of the municipality
must transport waste in a manner that would prevent nuisance or escape of materials. It further
requires that during transportation, no waste should become detached, leak or fall from the
receptacles or vehicle transporting it. Observations made during the research revealed some
instances of waste being blown from vehicles transporting the waste (Figure 4-8).
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Figure 4-8: Garden waste being lost from a vehicle during transportation

4.3.3 Waste transfer and processing

Two (2) transfer stations, the Webster and Ladanna garden refuse transfer stations, were visited
during the study. According to Section 8 of National Norms and Standards for Storage of Waste
(DEA, 2013c), waste storage facilities must have effective access control to prevent unauthorised
entry. Signage is also required at these waste storage facilities (in at least three official languages
applicable in the area must be displayed at each entrance of the facility showing hours of
operation, the name and telephone numbers). Both Ladanna and Webster Garden refuse transfer

stations have such signage (Figure 4-9).

Polokwane Municipalit:

Ladanna Garden Refuse Tranfer Station

Light garden refuse Only
No heavy tree branches or logs

No Building rubble or Household refuse

Loads fimited to 1ton only 1000 kge)

No 2 ton (2000kg) vehicles or trailers

Hours of Operation

Monday - Saturday - 07:30hs - 17:00hrs

Sunday + Public Holidays - 07:30hrs -~ 14.00hvs

Figure 4-9: Signage at Webster and Ladanna garden refuse transfer stations
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The garden waste transfer stations in PLM are within residential areas, which makes it accessible
to the public. There are no scales or weigh bridges to weigh the waste being transferred to these
sites. Therefore, the volumes of waste being reported is expected to be inaccurate. Moreover,
dumping of general waste at the Webster garden transfer station was evident, although only
garden waste is allowed at these sites (Figure 4-9). This general waste are transported together
with garden waste to landfill for disposal.

Waste should be contained in containers, where loss of containment should be prevented,
however, waste was stored directly on the ground surface in many instances (Figure 4-10).
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Figure 4-10: Examples of non-compliant waste in the City of Polokwane transfer station

4.3.4 Waste disposal

It was observed that waste collected from households and from the CBD was being disposed of
at the permitted waste disposal site, Weltevreden Landfill. Compliance of the landfill site to its
permit conditions were discussed in Section 4.2.4.3.2. The sub-sections below outline the

observations made during the site visits to the Weltevreden landfill site.

4.3.4.1 Access control, infrastructure and equipment

The permit conditions of the landfill site require signposting at the gate (indicating the types of
waste allowed and the operating hours of the site), access control and adequate fencing, and that
a weigh bridge must be present at the landfill site. The required signage, as well as access control
and a weigh bridge were present at the Weltevreden landfill site (Figures 4-11 and 4-12).
However, although access control is in place, waste pickers are still allowed access to the landfill
site (which is in non-compliance with the conditions of the waste permit, which prohibits waste

reclamation from the site).
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Figure 4-11: Signage, access control and weighbridge at the Weltevreden landfill site

Precise weight data for waste is necessary to accurately report on and charge for waste disposal.
Although a weigh bridge is present at the entrance to the site (Figure 4-12), vehicles offloading
waste at the landfill site is not consistently weighed and allowed to enter the landfill site without

weight data being captured this is due to incompetence’s of the landfill officials.
I B T T——

Figure 4-12: Weigh bridge at the Weltevreden landfill site

Moreover, gate fees for the disposal of waste at Weltevreden Landfill Site should be implemented
at R58.03 per tonne (City of Polokwane, 2020b). It was, however, observed that people are
disposing of waste for free, with no payment collected at the landfill site. The cashier house is
completed, however, no payment is collected as it is classified as a high risk area to collect cash.

The Weltevreden landfill site has the necessary road signs indicating where waste should be
disposed of. (Figure 4-13).
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Figure 4-13: Example of aroad sign at the landfill site indicating the waste offloading

area

There was also an employee present (referred to as a “spotter”), who monitored the vehicles
entering the site and to direct vehicles to the current and preferred tip/work place suitable for that
vehicle. The disposal of prohibited or restricted items (such as flammable wastes), however,
remains an area of concern, which causes questions to arise around the effectiveness of

monitoring being done at the site.

4.3.4.2 Storage of fluorescent tubes

Different types of lighting tubes contain chemicals and materials which may be harmful to people
or the environment and need to be properly disposed of. As mentioned earlier, fluorescent and
other light tubes are mostly stored and transported with other waste types. This may lead to

breakage of these tubes during transportation.

Where possible, lighting tubes are removed from trucks at the weigh bridge, crushed in the skips
bin ((Figure 4-12 left) and stored in drums (Figure 4-14 right), waiting to be transported for final
disposal/treatment. The disposal of lighting tubes is prohibited from landfill disposal, according
to GNR. 636 the Norms and Standards for the Disposal of Waste to Landfill.
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Figure 4-14: Example of lighting tubes being stored and crushed at the landfill site
4.3.4.3 Waste reclamation activities

The Department of Environment, Forestry and Fisheries (DEFF) in collaboration with the
Department of Science and Technology (DST) have recently published guidelines on waste picker
integration into formal municipal waste management systems (DEFF & DST, 2020). However,
waste pickers in South Africa are generally not provided for in waste management systems of
municipalities. Furthermore, waste reclamation activities are generally prohibited from landfill

sites in terms of the conditions of waste management licences or permits.

Pickers living off landfill sites are a reality for most South African municipalities (CSIR, 2008;
DEFF & DST, 2020). The conditions and activities at landfill sites may be detrimental based on
health and safety risk they pose. The use of heavy equipment in landfill operations poses safety

risks to pickers, and the liability of any incidents arising on these facilities lies with the municipality.

Although it is not allowed in terms of the permit conditions of the Weltevreden landfill site, waste
pickers are involved in waste sorting and reclamation at the landfill site. The most common
recyclable items reclaimed by the waste pickers from the landfill site include: plastic bottles,

cardboard, cans, and building material (timber and bricks) (Figure 4-15).
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Figure 4-15: Reclaimed cardboard, plastic bottles and building material (timber)

4.3.4.4 Operational issues

The Weltevreden landfill site is approaching the end of its lifespan in approximately 2 years
(2023). Siting a new landfill site is challenging, due to limited land being available (the area
surrounding the current landfill site is mainly used for housing). Hence, means of prolonging the
life span of the existing landfill site is extremely important. This may be achieved by means of
waste reclamation, which would, ideally, require separation of waste at source. As mentioned
before, the PLM currently has no formal waste reclamation or recycling programmes in place.
Waste is largely reclaimed by waste pickers — either during kerb-side storage (prior to collection)

or from the landfill site.

Building rubble removal is not formally addressed in the PLM IWMP or waste by-laws. It is mostly
illegally dumped or offloaded at the waste disposal site, with no initiatives for reusing or recycling
it. It was observed that smaller portions of building rubble, such as tiles, are crushed and used
as cover material. The larger portions of building rubble are, however, dumped at the landfill site,
in an area classified for “risk waste” (Figure 4-16). These current practices are unwanted, since

it takes up landfill space.
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Figure 4-16: Building rubble disposed of on site

Fires must be avoided at landfill site, because they are problematic to control due to the presence
of landfill gas and because of their potential impact on air quality (CSIR, 2008). The making on

any fires on the Weltevreden landfill site is prohibited in terms of the licence conditions of the site.

Dumping of undetected flammable materials and the disposal of refuse that is still burning on
arrival may cause fires. Furthermore, some hazardous substances may ignite when mixed. Figure
4-17 provides evidence of a landfill fire observed on 11 September 2020 at the Weltevreden
landfill site.

Figure 4-17: Fire observed at the Weltevreden landfill site

4.3.5 lllegal dumping

Observations made during the research identified several areas of illegal dumping (in residential
areas and the CBD) and instances where waste streams are left at areas not designated for waste
collection. lllegal dumping was observed, even in the presence of “no dumping” signs (Figure 4-
18).

As mentioned earlier, the PLM has capacity issues when it comes to compliance and

enforcement. This was clearly visible from the several instances of illegal dumping observed.
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Figure 4-18: Some examples of illegal dumping in the PLM

The City of Polokwane IWMP (2016) indicates that illegal dump sites are cleared by the
municipality and that “no dumping” signs are erected to inform the public that this is an offence.
Although some cleared illegal dumping site were observed during the research, no signs were
observed at any of the sites, and in many instances illegal dumping re-occurred after the clean-
up actions (Figure 4-19).

Figure 4-19: lllegal dumping site after clean-up

4.3.6 Summary of results related to research objective 2

The results and discussion in this section, was based on research objective 2 (which focused on
examining the flow of waste from generation source to final destination). The results highlight the

gaps, compliance and non-compliance with regards to waste management, which includes:

¢ Challenges with regards to insufficient receptacles for waste storage. Several instances
of waste receptacles which were overflowing with waste due to limited capacity were
noted. In many instances it also resulted in littering;
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e Waste is mostly stored as mixed waste, with limited to no separation at source;

e Some instances of non-compliance during the transportation of waste, with waste being
blown away, leaking and falling from vehicles transporting materials;

e Inadequate storage of waste at transfer stations, where waste was not stored on
impervious surfaces;

¢ Insufficient operations at the landfill site, with inadequate daily cover, irregular inspection
of vehicles at the access gate. Landfill fires were observed, and big portions of building
rubble were inappropriately being disposed of at the landfill site. Vehicles were not
consistently monitored and weighed, which may lead to incorrect data being reported to
the SAWIS system; and

e Gate fees are provided for, but not currently collected at the landfill site.

4.4 Results related to RO3: Evaluating the perceived factors that influence municipality

waste management system performance

This section discusses the findings related to research objective 3, which aimed to evaluate the
perceived factors that influence municipality waste management system performance. Section
4.4.1 provides the results from the interviews with the waste managers, while Section 4.4.2
provides the results from the surveys conducted with the general workers.

The results and discussion include institutional behaviour, financial, equipment and labour
management, together with the challenges encountered by both groups of participants (waste

officers and general workers).

4.4.1 Results from interviews with waste officers
In this section, an analysis of information collected during interviews with four waste management

officer’'s sampled convenience is presented.
4.4.1.1 Flow of municipal solid waste

Waste management officers were requested to explain the flow of waste (from generation to final
disposal) within PLM. All of the waste management officers agreed that the PLM has a very basic
waste management system with the flow of waste being linear: storage, collection, transportation
and disposal (Figure 3-1). Measures to implement a circular system (where waste is separated

and re-used, recycled, recovered and/or treated as alternatives to disposal) within PLM is limited.

Generated waste is temporarily stored (usually in bins or skips), after which it is collected,
(normally by means of kerb-side collection). Scattered waste is collected by street sweepers and
stored in bins or skips for collection. After collection, the waste is disposed of at the landfill site.

Transfer stations for garden waste are available.
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The responses of interviewees correlated with the information from the IWMP, as well as

observations made by the researcher during the study.

4.4.1.2 Waste collection services

Section 4.2.1.2 of this dissertation provides the status quo of waste collection services within
PLM. Waste management officers were asked to comment on the adequacy of the municipality’s
waste collection service (ranking: very satisfied, slightly satisfied, and not satisfied). Three
officials were slightly satisfied and one official was not satisfied waste collection services.

Public-private partnerships currently exist with four service providers (three for fleet management
and one for managing the operations at the Weltevreden landfill site (City of Polokwane IWMP,
2016). The waste management officers were requested to confirm that the public-private
partnerships (as outlined in the IWMP) were still in place. The waste management officers
indicated that there are PPP which are assisting PLM to render waste management having three
fleet management (Seshego, Mankweng and City) and Selema Plant Hire/Mascon JV operating
Weltevreden landfill site.

4.4.1.3 Implementation and enforcement of waste minimisation and recycling

Waste minimisation and recycling present an opportunity to save resources, reduce the
environmental impact of waste by reducing the amount of waste disposed at landfills and creating
employment opportunities. The waste management officers were asked “how the municipality is

implementing and enforcing waste minimisation and recycling”. The respondents indicated that:

¢ No formal separation at source and recycling is taking place within the PLM waste
management system;

o Reclaimers (waste pickers) are allowed to reclaim waste from the landfill site (although
this is a challenge, because it is prohibited in terms of the permit conditions);

e The waste reclaimed by the waste pickers from the landfill site is weighed, recorded and
reported into the SAWIS system; and

e There are approximately twelve buy-back recyclers buying recyclable waste from waste

pickers.

4.4.1.4 Level of awareness and education with regards to pollution and illegal dumping

PLM (similar to many other municipalities in the country) is characterised by a lot of illegal
dumping. The City of Polokwane IWMP (2016) has indicated that inadequate awareness and
education of the public may be a cause for illegal dumping. The waste management officers were
asked about the level of awareness and education (of the public) with regards to illegal dumping.
The respondents indicated that:
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e The level of awareness and education of the public on illegal dumping (and waste
management in general) is limited;

e The municipality has limited capacity to implement waste awareness and education
programmes;

e An awareness campaign should be initiated to make communities aware of health and
environmental impacts of illegal dumping;

e The PLM has embarked on waste management programmes with the aim of changing the
attitudes and behavioural practices of communities, where two schools are currently
included in the programme; and

o Enforcement of fines for illegal dumping is currently limited.

4415 Command and control instruments in PLM

Command-and-control instruments (through the enforcement of legislation and regulations) are
one of the most commonly used instruments to regulate waste management in South Africa
(Godfrey & Nahman, 2007). The waste management officers were requested to indicate “what
command and control instruments the PLM are using to requlate waste management”. The

interviewees noted that:

e PLM has developed waste management by-laws where they regulate activities of
households and industries within the municipality (although the enforcement of by-laws is
challenging due to capacity constraints);

o PLM is enforcing Section 28 of the NEMA through the by-laws, whereby every
person who causes, has caused or may cause significant pollution or degradation
of the environment must take reasonable measures to prevent such pollution or
degradation from occurring, continuing or recurring.

e With regards to rendering waste collection services, PLM needs to approve the application
for any person who wishes to render waste collection service (if it is not the municipality)
and it is subject to renewal annually;

e PLM specifies the type of receptacles/containers which need to be used for the storage of
waste; and

e PLMis also regulated by provincial and national spheres of government:

o Compliance of the Weltevreden landfill site is monitored (audited) during the wet
and dry seasons to determine regulatory compliance (and found to be non-
compliant); and

o Conformance to the National Domestic Waste Collection Standards (2013) is

evaluated — where removal, storage and disposal services are monitored.
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4.4.1.6 Fiscal/leconomic instruments in PLM

As noted earlier, economic instruments are increasingly being implemented for regulating waste
management in the developing world (Nahman & Godfrey, 2010). To this extent, waste
management officers were asked to elaborate on the “fiscal/economic instruments that are being

used to reduce the generation of waste”. The interviews revealed that:

e The PLM depends only on pricing (municipal waste tariffs) and the polluters pay principle
(through enforcement of penalties/fines by means of by-law enforcement for illegal
dumping, for instance);

e Generators are billed the same amount, regardless of the quantities of waste being
generated (no volumetric tariffs/taxes) — which does not encourage any waste reduction
by waste generators;

e Provision is made for the collection of gate fees at the landfill site, however, it is not
currently collected due to logistical and security issues;

e Concerns exist regarding raising landfill tariffs too high, which may lead to illegal dumping;

¢ No incentives currently exist for reducing waste generation within the PLM waste
management system; and

e Private waste recycling companies buy recyclable waste from waste pickers, which
provides for financial incentive of the waste reclaimers, outside of the formal municipal

waste management system.
4.4.1.7 Challenges encountered by municipality when managing municipal solid waste

The waste management officers were requested to rank the seriousness of and elaborate on the
challenges encountered with: (a) financial management, (b) equipment management, (c) labour
management, and (d) institutional behaviour. They were also invited to elaborate on any other
challenges that they are facing with the management of municipal solid waste. The sub-sections

below highlight the responses of the participants.
4.4.1.7.1 Financial management

When asked to elaborate on financial management challenges, the waste management officers

indicated that financial management is a serious challenge and that:

¢ PLMis unable to recover the costs of rendering waste management services;
¢ Non-payment of waste services by citizens and businesses consequently has a direct
impact on a municipality’s capability to render services (the landfill site does not charge

any gate fees, therefore, the municipality only depends on collection tariffs).
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PLM’s financial provision for waste management exceeds their budgeted revenues. A
feasibility study to expand the landfill site had a capital budget of R 6 000 000, which was
not provided for in the budget;

The municipality does not have sufficient revenue to replace broken, stolen and
vandalised bins (which leads to illegal dumping); and

The cost of cleaning up illegal dumping spots are expensive and the municipality should

rather ring-fence funds for education and awareness (to prevent illegal dumping).

4.4.1.7.2 Equipment management

The waste management officers interviewed noted that equipment management is slight

challenge in PLM, and elaborated that:

The venhicle fleet is old and require maintenance and replacement;

PLM is in partnership with three fleet management companies (public-private
partnerships) to do regular maintenance services of trucks;

PLM has no proper route planning system in place to maximise equipment utilisation; and
There is currently a lack of enhancement of asset management and lack of prioritisation

of management needs in terms of equipment.

4.4.1.7.3 Labour management

The respondents noted that labour management is currently a serious challenge within PLM. The

participants further responded that:

The Waste Management Section consists of 170 approved posts of which 137 posts are
occupied and 33 posts are unoccupied;

Inadequate capacity (shortage of staff for waste removal and law enforcement) may add
to the problem of illegal dumping;

Provision for Law enforcement officers should be made and they need to know what their
accountabilities are into legislation and what actions can be taken under varying
circumstances. They should be equipped to know when to act, what process to follow and
be able to understand why it is important to act. Currently in PLM, officers did receive
training, but there is inadequate capacity to effectively enforce waste-related legislation;
and

PLM depends on the Expanded Public Work Programme (EPWP) workers, who are
deployed on a temporary basis, to assist with refuse removal and street cleaning.

Currently, there are 160 EPWP workers, many of which require upskilling.
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4.4.1.7.4 Institutional behaviour

The respondents regarded institutional behaviour as being a serious challenge within PLM and
noted that:
¢ lllegal dumping and littering remain a problem within PLM, even though waste containers
are available to industries and businesses;
e With regards to recycling and reuse, currently there is no formal programmes for waste
separation at source, and as a result reclamation is mainly done at the landfill site;
o The Weltevreden landfill site prohibits the reclamation of waste from the landfill, however,
reclaimers are allowed to reclaim waste from the landfill; and
¢ As mentioned earlier, no gate fees are charged for waste disposal at the Weltevreden

landfill site (which does not encourage waste reduction by generators).

4.4.1.7.5 Other challenges

The interviewees were requested to elaborate on any other waste management challenges
encountered within the municipality.  The officers highlighted that enforcement and
implementation are currently the two biggest challenges:
e The implementation of the IWMP is a serious challenge in PLM (due to financial
constraints, capacity issues, institutional behaviour, etc.);
e A “greenest or cleanest” concept document has been developed addressing waste
avoidance issues, but the municipality has not yet implemented it;
¢ Waste Management officers are trained to enforce the law but are not yet enforcing laws
or by-laws; and
e A cashier office is available at the landfill, but no gate fees have been implemented yet.
Security issues regarding cash payments was a concern. A coupon-system was being
considered, but not yet implemented.
4.4.1.8 Strategies to improve solid waste management systems and save airspace in
landfill
Lastly, the waste management officers were requested to report on the “strategies that the
municipality has to improve solid waste management systems and ultimately save airspace in
their landfill”.

According to Taiwo et al., (2008), if waste management strategies and targets are to be met,
significant resources from different spheres of government, the private sector and the public may
be required. The success of the implementation of strategies may depend on the availability of

financial resources to develop the essential human skills and incentives for waste minimisation

82



and recycling, as well as penalties and fines will have to be introduced or if existing need to be

enforced.
The respondents indicated that:

e The IWMP provides for specific waste avoidance and reduction targets. Implementation
is, however, a concern;

e The PLM reports to the SAWIS to track the amount of waste generated, recovered,
recycled, treated, and disposed of. The accuracy of volumes reported to the SAWIS,
however, needs to be improved.

e The PLM intends to increase and extend waste recycling within selected pilot areas, to
identify new waste streams for recycling. This includes the implementation of new
recycling initiatives, as well as the identification and development of appropriate
mechanisms to promote sustainable waste separation at source; and

e According to City of Polokwane IWMP (2016), waste reduction can only be achieved
through public awareness and education campaigns to ensure the much needed support
of the general public. In PLM, education and environmental awareness need to be
intensified to phase-out the throw-away culture;

4.4.2 Results from surveys with general workers

In this section, an analysis of data collected from general workers is presented. A discussion of
the findings will be based on the responses from 40 randomly sampled general workers who
participated in the survey. Socio-demographic information gathered were reported in Chapter 2

(Methodology) to indicate the representative nature of the participants.

4.4.2.1 Waste management training

Work orientation and induction provides new employees with brief and accurate information to
make them more comfortable in executing their task. General workers were asked about the
training they received with regards to waste management, with the options being: (a) waste
handling, (b) waste characterisation, (c) other, and (d) none (Annexure 5). The majority of
participants (29 out of 40, or 73%) indicated that they have not received any training regarding
waste management, while the remaining 11 participants (27%) indicated that they have received
waste handling training. The relatively large percentage of respondents who have indicated that

they have not received any waste-related training is cause for concern.
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4.4.2.2 Waste collection

Participants were requested to elaborate on five questions specifically aimed at gathering more

information on waste collection (Annexure 5):

o Is there sufficient resources to collect waste within your municipality;
e Is waste separated during waste collection;

e How do you collect municipal solid waste;

e How often does the municipality collect municipal solid waste; and

e |s the collection of municipal solid waste satisfactory?

40 of the 40 participants (100%) indicated that they have sufficient resources to render waste
collection services. All of the participants indicated that waste was not separated during collection
(which concurs with the observations made during this research as reported in Section 4.3.1 of
this dissertation). Kerb-side waste collectors indicated that waste was mostly collected from bins
or near bins, whereas street sweepers indicated that they gathered scattered waste. All of the

participants also indicated that they participate in waste collection services on a daily basis.

When requested to indicate their agreement with the level of satisfaction of the municipality’s
waste collection services, two participants (5%) strongly agreed and seven (17%) agreed that the
collection services were satisfactory. Twenty-two participants (55%) fairly agreed that the services
were satisfactory, while eight (20%) of the participant disagreed and one participant (3%) strongly
disagreed that the services rendered were satisfactory. From these results it can be concluded
that the majority of general workers deemed the waste collection services to be satisfactory. They

were not requested to elaborate on their responses (i.e. justifying their reasons for responses).

4.4.2.3 Most common challenges during waste collection and waste disposal

General workers were requested to state common problems they encountered during waste
collection (litter picking): (a) sharp objects; (b) negative attitudes of community; or (c) other.
Fourteen participants (35%) indicated that sharp objects (which includes broken glass) is the most
common problem, while 26 participants (65%) indicated that negative attitudes from community
is a serious challenge (mainly with reference to illegal dumping, or disposing waste next to bins).
Some mentioned that it may be due to low levels of public awareness and education (as discussed
in Section 4.4.1.4).

General workers were also requested to state common challenges encountered at the waste
disposal facility: (a) lack of proper place to dispose; (b) exposure to health hazard; or (c) no
spotters present on the site to prevent illegal waste disposal. Only sixteen of the 40 participants

could respond to this question, since the other 24 do not regularly access the landfill site as part
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of their day-to-day duties. All sixteen (100%) of the respondents indicated that the most common
challenge they encounter at disposal facility is exposure to health hazards. They elaborated that
the disposal of hazardous waste with general waste, as well as the fact that no daily covering of
waste causes nuisance and potential breeding of pests, were their biggest concerns.

4.4.2.4 Seriousness of illegal dumping

Participants were asked an open-ended question “How serious is illegal dumping of waste in your
municipality?” All forty participants indicated that illegal dumping of waste is serious or very
serious in the PLM. They indicated that even when illegal dumping sites are cleaned up, that
dumping reoccurs very soon after clean-up efforts. Some mentioned that “no dumping” sign
boards may help to prevent illegal dumping, other mentioned that the municipality should do more
to fine persons who illegally dump waste, and others mentioned that education and training is
necessary (also refer to Section 4.4.1.4).

4.4.3 Summary of results related to research objective 3

The results and discussion in this section, was based on research objective 3 which aimed to
evaluate the perceived factors that may influence the municipality’s waste management system
performance. The results highlight the gaps and challenges with regards to waste management,

which includes:

e The flow of waste in PLM is linear (generate-store-transport-dispose) and does not include
separation of waste at source and formal measures to achieve a circular economy, and
implementation of waste minimisation, re-use and recycling measures are limited;

¢ Waste management officers and general workers were generally satisfied with the
frequency of waste collection services in PLM;

¢ Public awareness with regards to waste disposal and illegal dumping is limited;

¢ Command and control instruments (such as waste by-laws) exist within the PLM, however,
enforcement remains an issue;

e Fiscal/economic instruments (such as the collection of gate fees) have been provided for,
but are not yet implemented

e Several challenges exist with financial-, equipment-, and labour management within PLM
and institutional behaviour remains a problem;

e Strategies proposed for the improvement of waste management within PLM included
focused strategies on waste avoidance and separation at source, as well as a focus on
public education and awareness;

e Alarge portion of general workers indicated that they have not received any waste-related
training;
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They indicated that they face challenges with negative public attitudes when it comes to
waste collection (waste being scattered, illegally dumped, or disposed of next to bins); and
that health hazards related to waste disposal is a concern; and

All general workers indicated that illegal dumping is a serious problem within PLM.
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CHAPTER 5 CONCLUSIONS AND RECOMMENDATIONS

5.1 Introduction

This chapter presents the conclusions and recommendations from both primary and secondary
data collection. The aim of this research was to review and evaluate the elements of the municipal
solid waste management system, which includes waste collection, transportation, separation,
recycling and disposal in Polokwane City (Polokwane Local Municipality) and to suggest
recommendations aimed at improving solid waste management systems within the PLM. The

research objectives were as follows:

1. To critically evaluate the municipal waste management system and levels of compliance
to national legislation of Polokwane City;
To examine the flow of waste from generation source to final destination; and

3. To evaluate the perceived factors that influence municipality waste management system

performance.

The next sections provide the main conclusions related to RO1 to RO3 (sub-sections to Section
5.2), while Section 5.3 provides recommendations for improvement, as well as recommendations

for future research.
5.2 Conclusions

The discussion on the conclusions is done per research objective mentioned above. The section

is, therefore divided into three sub-sections.

5.2.1 Conclusions related to RO1: Evaluating the municipal waste management system

and levels of compliance to national legislation of Polokwane City

In addressing the first objective of the study, data was collected through review and analysis of
the PLM IWMP, IDP and SDBIP with the aim of evaluating the municipal waste management
system status quo, organisational and institutional matters, alignment of the IWMP with the 2011

NWMS goals, and evaluating compliance to national waste-related legislation.

As far as establishing the status quo of the PLM waste management system, it was found that
only 44.4% of the households receive waste collection services from the PLM, which is much
lower than Goal 2 of NWMS (which aims at 95% of urban households and 75% of rural
households). Furthermore, PLM does not have any formal waste separation at source
programmes, thus, less than 3.4% of waste is reclaimed for recycling purposes — mainly,

informally (by waste reclaimers) from the landfill site. These findings are not surprising based on
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the findings by Mudau (2015) (who did research on: A Process Mapping Appraisal of Municipal
Waste Management System Compliance in Limpopo Province, South Africa), who also found that
internal institutional structures of municipal management need enhancement, and that the low
levels of education and awareness as well as a lack of monitoring and enforcement of waste
disposal by landfill regulations, present challenges in municipalities in the Limpopo Province
(Mudau, 2015).

The findings also revealed that the current organisational structures at PLM make no provision
for law enforcement activities. The lack of enforcement is evident by the several instances of
illegal dumping observed in the PLM. As stated by Mariwah (2012), adequate organisational
structures and sufficient allocation of human resources play a key role in waste-related law
enforcement, and the implementation of other waste-related measures and initiatives. To this
extent, the study found that insufficient resources (personnel and equipment) is hindering the
effective and efficient delivery of waste services, and the implementation of awareness

programmes/initiatives in the PLM.

When comparing the IWMP goals and objectives to those of the National Waste Management
Strategy (NWMS), it was found that the PLM IWMP is mostly aligned with the goals of the NWMS,
but that there is currently a gap with aligning with Goals 3 and 7 of the NWMS. Alignment of local
objectives with the NWMS plays a vital role in ensuring the achievement of national objectives at
a local government level. The alignment of the goals of the PLM IWMP with the NWMS is a first
step towards achieving the national waste-related goals of our country. However, the actual
implementation of these goals are critical, and actions related to the goals need to be provided
for in the IDP and SDBIP of the municipality to ensure operationalisation.

Lastly, the research objective 1 aimed at establishing the level of compliance of waste
management to the requirements of national and local legal requirements. Waste storage
practices did not comply with legal requirements and good practice, with waste being scattered
around and stored on bare soil instead of waste containers/bins, and no records of volumes,
sources and the nature of waste received at transfer stations are kept. Lastly, the Weltevreden
landfill site was non-compliant to permit conditions and waste disposal prohibitions. Compliance
to legal requirements play an important role towards the performance of waste management
systems. Poor legal compliance, coupled with weak enforcement of legislation may cause several
issues, and adverse impacts on the receiving environment (which includes the health and

wellbeing of humans).
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5.2.2 Conclusions related to RO2: Examining the flow of waste from generation source

to final disposal

The second research objective was to examine the flow of waste from generation (source) to its
final disposal with the ultimate aim of collecting more information on the waste management
system (including performance) of the PLM. In addressing the second objective of the study, data
was collected through observations, which were supported by an observation checklist and
documented evidence (notes and photographs).

Challenges with regards to insufficient receptacles for the storage of waste were observed.
Several instances of waste receptacles which were overflowing with waste due to limited capacity

were noted. In many instances it also resulted in littering.

Waste is mostly stored as mixed waste, with limited to no separation at source. Waste mainly
ends up in landfills as mixed waste due to the municipality failing to divert waste from entering the
landfill through waste recycling, and recovery initiatives. Waste separation at source plays an
important role towards achieving Goal 1 of the NWMS (DEA & DP, 2019).

Several instances of hon-compliance waste transportation were noted, with waste being blown
away, leaking and falling from vehicles transporting materials. These non-compliant

transportation practices may lead to pollution of the environment.

The observations made at the Weltevreden landfill site revealed several non-compliant practices.
The operational practices at the landfill site is insufficient, with inadequate daily cover, irregular
inspection of vehicles at the access gate. Landfill fires were observed, and big portions of building
rubble were inappropriately being disposed of at the landfill site. Furthermore, vehicles were not
consistently monitored and weighed, which may lead to incorrect data being reported to the
SAWIS system. Lastly, gate fees are provided for, but not currently collected at the landfill site.

In summary, the “flow” of waste within the PLM is linear, with a focus on storage, transportation
and dumping. Minimal formal efforts are being made to transform the flow of waste from a linear
to a circular economy. One of the first steps towards achieving a circular economy would be to
focus efforts towards formalising waste separation at source within the municipality (DEA & DP,
2019). Separation at source is important to the circular economy as it reduces the negative
impacts of resource extraction and use on the environment and contribute to restoring biodiversity
and natural capital (DEFF, 2020).
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5.2.3 Conclusions related to RO3: To evaluate the perceived factors that influence

municipality waste management system performance

In addressing the third objective of the study, data was collected through semi-structured

interviews with waste management officers, and survey questionnaires with general workers.

It was revealed that majority of general workers did not receive any training regarding waste
management (waste handling inclusive). It was found that common challenges during waste
collection were the handling of sharp objects and community attitude, which may lead to non-
compliant waste disposal and illegal dumping. The participants generally perceived waste
collection frequency as being satisfactory, but perceived illegal dumping as being a major issue
within the municipality. The need to educate the community about waste management was

highlighted by both groups of participants (general workers and waste management officials).

Findings of the observations made (RO2) were supported by the findings made during the
interviews (to determine the perceived factors influencing waste management system
performance). Waste management officers indicated that the flow of waste in PLM is linear
(generate-store-transport-dispose) and does not include separation of waste at source and formal
measures to achieve a circular economy, and implementation of waste minimisation, re-use and

recycling measures are limited.

The participants highlighted that implementing the waste management hierarchy and achieving
the objects of the NEMWA, as well as rendering specific waste management services may require
the establishment of public-private partnerships. It was revealed that PLM require more PPP to
render waste management services, since the municipality is currently not in a position to service
both urban and rural areas. At the time of this research, the PLM had four PPP - three responsible
for fleet management and one responsible for operating the landfill site. Further PPPs may be

considered to render other waste-related services, including the separation of waste at source.

The interviews also revealed that although command and control instruments (such as waste by-
laws) exist within the PLM, enforcement remains an issue. Compliance and enforcement aligns
with Goal 8 of NWM, which seeks to establish effective compliance with and enforcement of the
NEMWA (DEA, 2011b) and forms the backbone of implementing a successful waste management
system. The interviews also revealed a perceived gap in implementing fiscal/economic
instruments in the PLM. The objective of the National Pricing Strategy for Waste Management is
to implement economic instruments as part of a mixture (basket) of policy instruments, which will
reduce the generation of waste (DEA, 2009, DEA, 2011b). Although the PLM provides for gate

fees to be collected at the landfill site, it has not been implemented to date.
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According to Oelofse & Godfrey (2008), South African municipalities are faced with four
comprehensive challenges namely: financial management, equipment management, labour
management and institutional behaviour. PLM is no exception. The interviewees reported that
several challenges exist with financial-, equipment-, and labour management within PLM and that

institutional behaviour remains a problem.

Strategies proposed for the improvement of waste management within PLM included: focused
strategies on waste avoidance and separation at source, as well as a focus on public education

and awareness.
5.3 Recommendations for improvement

The following section presents recommendations to ultimately improve the PLM waste

management system and its performance.

5.3.1 Recommendations to improve storage of waste and separation at source

To address the issues related to the inadequate storage of waste, as well as illegal dumping, it is
recommended that PLM needs to acquire and use containers that can accommodate larger

volumes of waste, especially in commercial and industrial areas.

Provision should also be made to provide households with receptacles, especially indigent
households who cannot afford to pay for such receptacles (CSIR, 2011). Again absence of
receptacles may result in littering and illegal dumping. Section 8.4 of National Policy for the
Provision of Basic Refuse Removal Services to Indigent Households (DEA, 2011d), state that
municipality must provide appropriate free receptacles for refuse storage. Lastly, waste storage

systems must allow for and encourage separation at source.

The municipality may consider a 3-bag system (general waste, recyclables and garden waste).
The waste collection system needs to make provision for the three separated waste streams. The
system should be user-friendly and incorporate education and awareness regarding recyclable

wastes.

5.3.2 Recommendations to improve collection and transportation of waste

Waste collection systems must provide for the collection of separated waste as required by the
National Domestic Waste Collection Standards (and mentioned in Section 5.3.1 above). Existing
municipal vehicles can, for instance, be modified to two-cabin trucks or a truck and trailer system

to keep the two waste streams separate in one collection round (CSIR, 2011).
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PLM needs to enforce their waste management by-laws which requires the adequate

transportation of waste in line with the requirements of the NEMWA.

5.3.3 Recommendations to improve community awareness and education

Municipalities should ensure that people are aware of the impact of waste on their health, well-
being and the environment through awareness and education (DEA, 2011b). It is important to
raise awareness and to alter people’s perception and attitudes towards waste and its concomitant
impacts, particularly emerging wastes (UNEP, 2018). The CSIR (2011) also acknowledges that
awareness and education campaigns play a significant role in the success of any waste

minimisation and recycling initiative (CSIR, 2011).

Improving community awareness and education was mentioned by waste management officers
and general workers of PLM. This aspect should be prioritised by PLM. The PLM could consider
engaging communities in Good Green Deeds Programmes, which focus on mobilising South

Africans to become more environmentally aware (DEFF, 2020).

5.3.4 Recommendations to improve the landfill site

The use of weighbridges should be standard practice to enable regular reporting of reliable waste
data (UNEP, 2018). This may improve the accuracy of data reported to SAWIS.

It is argued that the implementation of gate fees for disposal of waste is a good practice that is
likely to encourage recycling and waste minimisation (Soos, 2017). The PLM has provided for
gate fees, and needs to implement the collection of gate fees as soon as possible.

The PLM needs to focus on addressing issues of legal non-compliance, such as the disposal of
prohibited wastes, landfill fires, daily coverage, and other operational issues. Many of these would

not be difficult to implement, with the allocation of the necessary human resources.

5.3.5 Recommendations to address the illegal dumping of waste

The PLM should provide households with receptacles, especially indigent households to combat
littering and illegal dumping (as mentioned in Section 5.3.1 above). As mentioned earlier, raising
awareness and improving education on waste management may contribute positively to address
illegal dumping (SAWIS, 2018).

Lastly, the PLM must enforce their updated by-laws, which provides for issuing spot fines for

illegal dumping when caught in the act.
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5.3.6 Recommendations to improve law enforcement

The availability of human resources plays a key role in active compliance and enforcement. As
proposed earlier, the PLM should make provision for enforcement officers on the proposed
structure (organogram) for waste management by-law enforcement and also fill all vacant waste-
related posts to enhance capacity. Appropriate training is also necessary to build the capacity of
enforcement officials (UNEP, 2014).

5.4 Recommendations for future research

This study has highlighted certain relevant issues that still require research attention in order to
extend insights on the current state of knowledge on municipal solid waste management systems,

which may include further research on:
e Current approaches of municipal solid waste management — focusing on command-and-
control, fiscal/leconomic, voluntary- and civil-based approaches;

e Critically evaluating the organisational structures of local government with an aim of

improving waste management system performance;

o Critically evaluating the link between the NWMS, IWMPs, IDPs and SDBIPs of a sample
of South African municipalities — also with a focus towards achieving the 2020 NWMS.
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ANNEXURE 3
CONSENT FORM

Title: A Review of Municipal Solid Waste Management Systems in Polokwane City Limpopo

Province

My mame is Maluleke Thembani. | am postgraduate student at the MNorth-West University,
Potchefstroom Campus. | am under the supervision of Dr. Claudine Roos, who is a staff member and
a senior lecturer at the Morth-West University. This research forms part of my Masters studies and it is
on reviewing of Municipal Solid Waste Management Systemns in Polokwane City Limpopo Province. It
will comcentrate on promote waste minimisation and the options that are available for the diversion of
recyclables waste from being disposed at the landfill site.

Introduction

The primary aim of this research is to review and evaluate the elements of the municipal solid waste
management system, which includes waste collection, transportation, separation, recycling and
disposal in Pololkwane City (Pololwane Local Municipality) and to suggest significant recommendations
aiming at improving solid wast nt sy 15 and within the City.

Invitation to participate
This is an invitation for you, an official responsible for waste management, to participate in the study.

What is invobeed in the study?
YWour involvernent in the study would be that of a participant in semi-structured intendew. The process
will mot be a long one and should take a maximum time of 30 minutes or less.

Risks
The interview only focuses on municipal solid waste management practices. The results presented will
be anonymous. Mo risks have been identified with regards to your participation in this research.

Benefits

ou could find participation beneficial in that it may clarify some of the issues pertaining to solid waste
management. As a participant, the resufis of the study will be made available to you, should you be
interested.

Participation is voluntary

The refusal to participate will hawe no penalty or loss of benefits to which the participant is otherwise
entitled. The participant may discontimue participation at any time without penalty loss of benefits to
which they are ctherwise entitled.

Reimbursements

Thera are no reimbursements.
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Confidentiality
All personal information will be kept confidential and responses are captured ancnymously. Results will
be captured in a manner that will ensure confidentiality.

Contact details of researcher

Please contact me directly on: 078 330 6486/ 073 060 0298 or icmaluleke@amail com
For further information you can contact my supervisor, Dr. Claudine Roos on: D18 2808 1477 or
Claudine roosilimeu. ac.za

Consent Document

A Review of Municipal Solid Waste Management Systemns in Polokwane City Limpopo Province

| confirm that | have been informed about the above study by Maluleke Thembani.

| have also received, read and undersiood the study as explained in the participant information section.
| understand that all my details (identifying data) will be kept strictly confidential.

| understand that | may, at any stage, withdraw consent and participation in the study.

| hawve had sufficient opportunity to ask questions and am prepared to participate in the study.

The research protocol above has been explained fo me (Mame).. ...
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ANNEXURE 4
INTERVIEW QUESTIONNAIRE FOR WASTE MANAGERS

A REVIEW OF MUNICIPAL SOLID WASTE MANAGEMENT SYSTEMS IN POLOKWANE
CITY LIMPOPO PROVINCE

INTERVIEW QUESTIONS FOR MANMAGERS
This questionnaire iz designed to enable critically evaluate factors that influence municipality
wasie management system performance. Your responses will be preserved with discretion.
Kindly answer each question honestly.

PUT AN X OR WRITE YOUR ANSWER WHERE APPLICABLE

A. GEMERAL INFORMATION

1. Designation: ...

2. What is your highest Level of Education ... ...

3. Years of Experience on Waste Management

Less than 1 year

1-3 years

4-8 years

9 years and above

B. MUNICIPAL SOLID WASTE QUESTIONS
4_What iz the flow of municipal solid waste in your municipality?

5. Iz the municipality waste collection service adequate?

Very satisfied
Slightly satisfied
Mot satished

6. Iz there public-private partnerships helping in rendering specific waste managemenit

services in your municipality

Yes
Mo
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7. If yes, how many and their roles?

8. How is the municipality implementing and enforcing waste minimization and recycling?
9. What is the level of awareness and education with regards to pollution illegal dumping?
10. What are the command and control instruments in use to requlate waste generation?

11. What are the Fizcal/Economic instruments in use to reduce the generation of waste?

12. What are the challenges that the municipality i= encountering in managing municipal solid
waste?

Challenges Very Serous | Not Mot at all
sefous Sernious

Financial management

Equipment management

Labour management

Institutional behaviour

13. What are the existing/ztrategies to improve solid waste management systems and save
airspace in landfill?

Thank you for your participation!

108



ANNEXURE 5
QUESTIONNAIRE FOR GENERAL WORKERS

QUESTIONNAIRE FOR GENERAL WORKERS

This questionnaire is designed to facilitate the evaluation of factors that influence municipality
waste management system performance. Your responses will be preserved with
confidentiality. Kindly answer each question honesthy.

PUT AN X OR WRITE YOUR ANSWER WHERE APPLICABLE

A. GENERAL INFORMATION

1. Wour gender?

|Male | |[Female] |

2. Your age?

18 to 35 years
36 to 49 Years
50 and Above

3. Your work type?

Kerbzide waste collector
Street sweeper

4 Years of Experience in Waste Management ...

B. MUNICIPAL SOLID WASTE QUESTIONS

5 Which training related to waste management have you attended?

‘Waste handling

Waste characterisation
Other (specify)

MNone

6. |z there sufficient resource to render solid waste collection services in your municipality ?
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8. How do you collect municipal solid waste?

| Inside bins | | Mear Bins | |Scatiered | |Allofabove | |
9. How often does the municipality collect municipal solid waste?
Every day Once a week Twice a week Other (specify)
10. Is the collection of municipal solid waste satisfactory?
Stronglyagree | |Agree | [Fair | |[Disagree | [ Strongly Disagree [ |

9. What is the most common problem that you encounter during litter picking?

Sharp objects

Community negative attitude

Other (specify):

10 How senious is illegal dumping of waste in your municipality?

11. What is the most common problem that you encounter when disposing of waste in a

dizposal facility?

Lack of proper place to dispose

Exposure to health hazard

No spotter

Thank you for your participation!
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ANNEXURE 6
LANDFILL OBSERVATION CHECKLIST

Landfill Observation Checklist

Options
OBSERVATION (disposal 1 2 3
facilities)
1. Classification 1 = GMB 2 = 5GH- 3 = SGHE+
2. Waste permit 1 = In possession of 2 = Applied for permit 3 = Mo permit
permit
3. Waster site 1 = Local municipality | 2 = Private company
ownership
4. Site operator 1 = Local municipality | 2 = Contracted company
5. Operation no. of 1 = Monday fo Sunday | 2 = Monday to Saturday | 3 = Monday to
days Friday
6. Operation ime 1 = THOD- 17THOD 2 = 07HO0 — 18HOD 3 = 24400
T. Site notice board 1 = Sufficient 2 = To some extent 3 = Mot sufficient
informnaticn
8. Distance from 1 = Less than 1km 2= 1km to 3km 3 =4km and above
residential area
8. Distance from source | 1 = Less than 1km 2= 1km to 3km 3 = 4km and above
of water
10. Status 1 = Controlled dump 2 = Partially controlled 3 = Not controlled
dump dump
11. Fencing 1 =Well fenced 2 = Fenced but 3 = Mo fence
damaged
12. Signposting 1 = Enough and 2 = Mot enough 3 = Mo sign
directive
13. Water and sanitation | 1 = Awvailable 2 = Mot available
14. Waste acceptance 1 = Weighbridge 2 = Use of secunity 3 = No weighbridge
guards
15, Control of vehicle 1= Well controlled 2 = To some extent 3 = Not controlled
BCCESS
16. Spofter 1 = Available everyday | 2 = Sometimes visit 3 = None
17. Equipment at site 1 = Enough, in good 2 = Mot enough and not | 3 = None
condition in 3 good condition
18. Immediate covering 1="%es 2 = Sometimes 3=HNo
of putrescible
18. Protective clothes for | 1 = Well dressed 2 = At least one is not 3 = Mot at all
workers dressed
20. Final cover 1 = Done rehabilitation | 2 = Partially done 3 = Not done
21. Prohibition of 1 = Prohibited 2= To some prohibited Mot prohibited
uncontrolled waste
salvaging
22. Drainage of water 1 =Well done 2 = Partially done 3 = Not done at all
away from the waste
23. General site 1 = Definitely 2 =To some extent 3 = Mot at all
mainfenance
24. Bumning of waste 1 = Do burn 2 = Do not burn
25. Animals 1 = Present 2 = Not present
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