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ABSTRACT

The promulgation of the National Environmental Mgeaent: Air Quality Act (No. 39 of
2004) introduced a system of decentralised amligrguality management (AQM) in South
Africa, to be achieved through the implementatidn Aor Quality Management Plans
(AQMPs) at municipal levels. The framing of AQMPsithin the broader Integrated
Development Plan system introduces a relationshigtwéen AQM and other
environmental/non-environmental management systalfwsying for the incorporation of air
quality concerns into many other spheres of locatl grovincial governance. This
decentralised system has increased the degree itth Wdtal municipalities are able to
investigate, manage, mitigate, and control atmasplp®llution, but a lack of resources and
skills presents numerous challenges in terms a$legn, policy, and AQMP roll-out. As
such, a need for an AQMP development framework iBpalty designed for district-level
municipalities was identified, and is the main atide of this research. This was achieved by
reviewing both national and international literatuwhere examples from the UK and three
metropolitan municipalities in South Africa wereedsin the development process. The final
framework essentially comprises three sectionswae-stage baseline assessment, and a
management and mitigation framework with a transpasystem of reviewing and reporting.
In order to test the implementation of this frameky®tage 1 of the baseline assessment was
undertaken at iLembe District Municipality, wherarious aspects that affect, or are affected
by, ambient air quality were researched and digzlisEhese included regional topography
and climate, population distribution and densitpjssion sources, scheduled processes (listed
activities), transboundary pollution, and climatecge. In line with the constraints faced by
district municipalities, it was shown that the gexidack of resources and skills in iLembe
will negatively impact upon the continued progresollution control in iLembe. Thus the
need for capacity-building initiatives was recoguisas being of great importance to the
success of AQM in the municipality. The testing tbfs framework was restricted in its
application owing to time constraints; hence thpliapbility of the entire framework has not
been established. However, it can be reasonablycigated that the framework’s
comprehensive application will realise the achiegetmof ambient pollution concentration
standards in each municipality in an effective ptese-efficient manner, ultimately attaining

a constitutionally-acceptable atmospheric enviramnie South Africa.
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CHAPTER 1
INTRODUCTION

1.1 Background

Observations of the adverse effects of poor aitityuan human and environmental
health, as succinctly illustrated by the London greeents of the 1950s, have led to
the widespread adoption of air quality legislatiand control measures by many
countries around the world (Vandenberg, 2005). Galye the introduction of air
quality management programmes under the guidandegaflation has resulted in
significant reductions in air pollutant emissionsormh a variety of sources,

consequently reducing the associated health risks.

However, air pollution legislation has changed adsisbly since the first Acts of
parliament were promulgated. The evolution of thetéd States of America’s (USA)
air quality laws, originating with the Air PollutioControl Act of 1955, can be seen to
typify this change at an international level. Onajly passed to provide institutional
capacity for research into air pollution, the AliBtion Control Act was supplanted
by the Clean Air Act of 1963 — the first US legisdm aimed at controlling air
pollution and emissions to the atmosphere. A rebegrogramme into monitoring
and control techniques was established througtPthdic Health Service, which was
expanded through the passing of the Air Quality Att1967, where enforcement
proceedings began to be initiated (US Environmepitatection Agency, 2006).

The enactment of the Clean Air Act in 1970 resulteda major change in the
government’s role in terms of air pollution contrethere emission limits from
stationary and mobile sources were first prescril@@te of the most important spin-
offs of this act was the development of the Natigkmbient Air Quality Standards,
which prescribed ambient atmospheric concentrditoms for various pollutants. The
1977 amendments to the Act introduced managemehtantrol provisions for the
prevention of air quality deterioration in areas$ meeting the national standards, and
this resulted in the increased standards and pewggitirements for emitters. The
Clean Air Act Amendments of 1990 were the most meamajor changes to the
legislation, where the authority and responsibibfynational (Federal) government
were greatly increased. More stringent standardsdwic air pollutants were also
1



introduced, and enforcement authority was expamaeldchanged (US Environmental

Protection Agency, 2006).

The evolution of South African air quality legistat has been similar to that
described above, but prior to the year 2000, hadived much less attention than the
US Clean Air Act. In 1965 South Africa passed thten8spheric Pollution Prevention
Act (45 of 1965), or APPA, which although amendadlB73, 1981, 1985, 1989,
1996, and 1997, ultimately functioned as a regulafopollution emitters and not
ambient air quality (Davies, 2004). In contraste tiNational Environmental
Management: Air Quality Act (39 of 2004) (NEM:AQAdrescribes standards and
related air quality management techniques for égellation ofambient air quality, as
is the case with the Clean Air Act. According te tREM:AQA, ambient air refers to
all air not regulated by the South African Occugpadil Health and Safety Act (85 of
1993) (Republic of South Africa, 2004, Section 1).

One of the principle tools for ambient air qualityanagement introduced by the
NEM:AQA is the compulsory implementation of air djta management plans

(AQMPs) by all South African local municipalitiesinder the auspices of the
provincial and national departments of environmeithough this is discussed in

greater detail in Chapters 2 and 3, it is importanbbserve here that this shifts the
focus of air pollution control. Where previously vgoned on a source-by-source
basis, focus is now on managing an average enviatath) or ambient, concentration
for a range of pollutants which affect human heallihhe responsibility for the

management of air quality has simultaneously shiftem centralised governance to
the local authority, which further increases thepsc for comprehensive and well-

managed air pollution control.

There are three main spheres to the South Africsergment system: the national
legislature, which establishes laws and other mdiand strategies which apply to the
country as a whole; provincial legislature, whictimanisters national policy at a
regional scale; and district municipalities, whieim to provide democratic and
accountable government, ensure the provision ofices, promote social and
economic development, promote a safe and healthyromment, and encourage
participative governance (Republic of South Afrid®96, Sections 83 — 164). The
Local Government: Municipal Structures Act (No. 1af7 1998) further describes
2



three categories of municipality: category A, ortrapolitan municipalities; category
B, or local municipalities; and category C, or dett municipalities (Republic of
South Africa, 1998a, Sections 2 — 10). A metropolimunicipality differs from a
district municipality in that it has exclusive ex#ige and legislative authority in its
area. A district municipality has municipal exewatiand legislative authority in an
area which includes a number of local municipaiti€his research, whilst drawing
on examples from metropolitan municipalities, ismarily focused on district and

local municipalities, as shall be demonstrated.

AQMPs were already being developed for a numbemefropolitan municipalities
prior to the promulgation of the NEM:AQA, three which will be scrutinised in
Chapter 3. However, where metropolitan municipaditigenerally have greater
capacity to implement and manage regulatory prograsnand initiatives by virtue of
their urban-related characteristics (such as agreancentration of qualified people
in the population and higher municipal budgets)strdit municipalities are
disadvantaged by their contrasting attributes (iesv qualified people and low
municipal budgets). This results in a scarcity othbskills and finances when it
comes to air quality and general environmental mameent, and thus their ability to
follow rigid AQMP development and implementation idglines becomes
compromised. Given this scenario, a need for alsimpet equally effective, AQMP
framework for these municipalities exists that whofor smaller budgets and human

resource constraints and future development.

1.2  Aim and Objectives

The aim of this research is to produce and applgereric framework for the
development and implementation of AQMPs in Southic&h district municipalities
using the existing management plans of the CityJolhannesburg Metropolitan
Municipality, City of Tshwane Metropolitan Municiy, and eThekwini
Metropolitan Municipality. Literature from these miagipalities, South African
legislation and policies, as well as the experisrafethe United Kingdom, will act as
both sources of information and bases of compariStie NEM:AQA guides the
process of understanding what an AQMP is, whas itequired to achieve, and the
responsibilities of government in this regard. Bicdssing and comparing the
various sources mentioned above, it will be possid determine the main
3



components of a standard AQMP, and this will imthe applied to a South African
district municipality. Prior to discussing the siiieations of an AQMP, the Air

Quality Act will be explored in greater detail imetthesis.

The objectives of the research are:

» to develop a generic framework for AQMPs in Soutlrican district
municipalities, based on existing AQMPs, the NaioRramework for Air
Quality Management, the national norms and starsdamt the NEM:AQA;

» to test the efficacy of this framework in iLembe sict Municipality
(iLembe) with the municipality; and

» to report on the result of the test, and to makemenendations.

1.3 Structure of the Dissertation

Chapter 1, as per the preceding sections, establisle background to the study, and
sets the aims and objectives for the researchqirdpnapter 2 undertakes a review of
pertinent South African legislation and policy fraworks with a view to establishing
the legal context under which AQMPs are implemerded operated. Chapter 3
follows with a review of national and internationderature on AQMPs, where a
review of the three afore-mentioned South Africaetnopolitan municipalities is
included. The various aspects of air quality managy# are discussed, after which a

generic framework for AQMPs in district municip# is produced.

Chapter 4 constitutes the practical aspect of éisearch project, where the physical
and anthropogenic characteristics of iLembe ardewsd in their capacity to
influence, or be influenced by, ambient air qualithe results of this exercise are
discussed in Chapter 5. Chapter 6 concludes thaertidion, along with

recommendations for noted areas requiring furthetysin terms of iLembe’s AQMP.



CHAPTER 2
LEGISLATIVE CONTEXT FOR AIR QUALITY MANAGEMENT
PLANNING IN SOUTH AFRICA

2.1 Introduction

This chapter will undertake a review of the reldv&@outh African air quality
legislation and policies, and will elaborate on theescribed requirements for
AQMPs. This discussion draws on the National Envimental Management Act
(NEMA), the NEM:AQA and the National Framework fAir Quality Management,
the South African Constitution, the Occupationalatte and Safety Act, and the
Municipal Systems Act. The legislation and policiscussed in this chapter provide
the legal background and requirements for an AQMRd hence inform the

development of the framework described in Chapter 3

2.2 National Environmental Management Act (No. 107 of 998)

It is stated in the Bill of Rights of South AfricaConstitution that everyone has the
right to an environment that is not harmful to théealth, as well as to an
environment in which pollution and ecological detgion are prevented, and
conservation and ecologically sustainable developrpeomoted (Republic of South
Africa, 1996, Section 24). As such, a priority éxidor the State to manage and
control natural resources and their exploitatios|uding those substances which may
have potential negative impacts on both people ted environment. It is well
documented that many substances emitted to thesptrece have a range of negative
health and environmental impacts (Fenger, 199%hkn, 2002; McGranahan and
Murray, 2003; Turco, 2002; World Health Organisafi@007). Thus, given the legal
provision for pollution control, it follows that mbanisms are required to be put in

place for the specific management and control mbapheric pollution.

One of NEMA'’s subsidiary acts is the NEM:AQA, whiglas promulgated with the
specific purpose of managing and improving ambi@ntquality in line with the
principles set out in NEMA. The following sectiotserves the key points of the
NEM:AQA as they relate to air quality managemenithwa specific focus on the
Act’s subsections that pertain to AQMPs.



2.3 National Environmental Management: Air Quality Act (No. 39 of 2004)

2.3.1 Background

The main objectives of the NEM:AQA are to proteadaenhance South Africa’s
ambient air quality, prevent air pollution and teth ecological degradation, and to
secure ecologically sustainable development (RépoblSouth Africa, 2004; Section
2). Ambient air, according to Section 1 of the NBQA, refers to all air not
regulated by the Occupational Health and Safety (Nct 85 of 1993) (Republic of
South Africa, 2004); in other words, ambient aifers to all air outside of the
workplace (Republic of South Africa, 1993).

The manner in which ambient air quality is managgdhe NEM:AQA is through
municipal, provincial and national AQMPs (RepuldicSouth Africa, 2004, Section
15), and also through their incorporation into ¢meted Development Plans (IDPs) as
stipulated by the Municipal Systems Act (No. 32 2000). Section 26 of the

Municipal Systems Act describes the core componefiiidPs as follows:

“S.26. An integrated development plan must reflect

(d) the council’'s development strategies which mhbet
aligned with any national or provincial or sectopédns and
planning requirements binding on the municipalitytérms
of legislation;
(e) a spatial development framework which mustudel the
provision of basic guidelines for a land use managd
system for the municipality; ...
(9) applicable disaster management plans”

(Republic of South Africa, 2000)

The integrations of AQMPs into the IDP structuréowab air quality management
considerations to be incorporated into other aspetigovernance already included
therein, such as transportation and economic dpretat. In other words, aspects of
air quality management can be considered in towanrphg exercises, as town

planning departments are required to report urfdesame IDPs as AQMPs.



2.3.2 Requirements for AQMPs according to the NEM:QA

Section 15 of the NEM:AQA states that all natiomadd provincial departments
charged with the responsibility for preparing eamimental implementation plans or
environmental management plans in terms of Chepter NEMA must include an

AQMP within those plans (Republic of South Afri@)04). These departments are
the Departments of Environmental Affairs and Taurid.and Affairs, Agriculture,

Housing, Trade and Industry, Water Affairs and Boxe Transport, and Defence
(Republic of South Africa, 1998b, Schedule 1), asllvas the Departments of
Minerals and Energy, Health, and Labour (RepubliSauth Africa, 2004, Schedule
2). Section 15 also states that each municipaligtimclude an AQMP in its IDP, as

determined by Chapter 5 of the Municipal Systems Ac

Section 16 of the NEM:AQA discusses the contentdAQMPs, where an AQMP

must:

S.16. “(a) within the domain of the relevant natibmepartment,
province or municipality, seek —

0] to give effect, in respect of air quality, to CrexpB of
the National Environmental Management Act to the
extent that that Chapter is applicable to it;

(i) to improve air quality;

(i) to identify and reduce the negative impact on human
health and the environment of poor air quality;

(iv)  to address the effects of emissions from the use of
fossil fuels in residential applications;

(v) to address the effects of emissions from industrial
sources;

(vi)  to address the effects of emissions from any paint
non-point source of air pollution other than those
contemplated in subparagraph (iii) or (iv);

(vii)  to implement the Republic’s obligations in respefct
international agreements; and

(viii) to give effect to best practice in air quality

management;



(b)  to describe how the relevant national departmenyipce or
municipality will give effect to its air quality nmagement
plan; and

(c) to comply with such other requirements as may lkesgibed
by the Minister.”

(Republic of South Africa, 2004)

Thus, in summary, each local municipality must i in its IDP an AQMP, which
in turn will be reflected in the district municifiigtl provincial, and national AQMPs.
AQMPs are therefore also required to be reportednorelevant annual reports as
dictated by Section 16(1)(b) of NEMA (Republic aiush Africa, 2004, Section 17).

Sections 21 and 22 of the NEM:AQA discuss therigstof activities which generate
atmospheric emissions that impact upon human healththe environment. These
activities are regulated through the applicationguésition and retention of an
Atmospheric Emission Licence (AEL). Any such adyivor process operator is
required to comply with the terms and conditionsthedir acquired AEL, and may
additionally be required to prepare and submit motlution prevention plans or
atmospheric impact reports on a regular basis, emsSections 29 and 30 of the
NEM:AQA. AELs replace the out-dated registratiomtifieates required by operators
of scheduled processes (synonymous with ‘listedvides’) under the APPA,
although revision of the listed activities is cunttg underway, and is likely to be
completed prior to the repeal of the APPA in 20@®10 (Republic of South Africa,
2007, Table 35; Republic of South Africa, 2007 tea 5.4.3.4).

2.4  National Framework for Air Quality Management

A National Framework for air quality has been depeld in order to guide the
achievement of the various objectives and reguiatiset out in the NEM:AQA
(Republic of South Africa, 2004, Section 7). Thiarhework includes mechanisms,
systems and procedures to attain compliance withiearhair quality standards, and
to give effect to the Republic’s obligations inntex of international agreements. It
also includes national norms and standards for.cthrol of emissions from point
and non-point sources; air quality monitoring; @irality management planning; air
guality information management; and any other mattkich the Minister of the
8



Department of Environmental Affairs and Tourism @®IB considers necessary for
achieving the objectives of the NEM:AQA (RepublicSouth Africa, 2004, Section

7(2)).

In order to provide for public access to air gqyalimformation in line with the
National Framework’s objectives, a South Africarr Quality Information System
(SAAQIS) is also currently under development. Acliog to the National
Framework, the SAAQIS will provide all stakeholdergh easy access to all relevant
information about air quality in South Africa, agivas provide stakeholders with
different online applications to support effectased efficient air quality management
(DEAT, 2007a, Section 5.2.1).

It is proposed that multiple interfaces will be d®ped in order to suit the needs of
different stakeholders. For example, a thematievweould allow user to view all
information related to a certain type of emissicoanpanied by easy-to-use search
functions, whereas a graphic interface would bestham a geographic information
system (GIS), where the content of the SAAQIS candlsplayed as a map, thus
allowing users to access information geographicafiformation applications would
be software programmes designed to execute datacéahs, visualisations and/or
calculations based on the content of the SAAQIS #rese would be particularly

useful for the generation of performance reportSAD, 2007a, Section 5.2.1).

It is also anticipated that all government bodiesponsible for the preparation of
AQMPs will need to submit their monitoring datavasll as their AQMP reports to
the SAAQIS in order to create a centralised da&lbasthe whole country. As such,
and for the sake of expediency, efficiency andat®lity, municipalities will be
required to develop and / or implement digital waite systems that are capable of
performing these upload functions. However, as tystem is currently under
development and as such is subject to change, miefudiscussion is warranted

beyond acknowledgement of the SAAQIS’s pending @n@ntation.

The National Framework also prescribes guidelines the development and

implementation of AQMPs at national, provincial dodal levels of government, and

these are discussed in greater detail in Chap{&epublic of South Africa, 2007a,

Section 5.4.6). However, in the absence of a genamework specifically for
9



municipal AQMPs, a number of municipalities haveeatly implemented various
interpretations of this tool (Scorgeeal, 2003a; City of Tshwane, undated; eThekwini
Health and Norwegian Institute for Air Research,020 Where the National
Framework specifies a need for AQMP implementafidaritisation according to air
pollution potential and affected communities / eonments, such a necessity is
translated in this research to include the needafgeneric AQMP framework for

district municipalities, as per the reasons disedss Chapter 1.

The National Framework identified those municipeditexperiencing or likely to be
experiencing poor ambient air quality (DEAT, 2007able 24). iLembe has been
categorised as exhibiting ‘potentially poor’ amhieir quality owing to urban and
agricultural activities, hence its selection fastresearch. The implications of this are

discussed further in Chapters 3 and 4.

2.5  Additional Features of South African Air Quality Management

Over and above the obligatory implementation of ABEIit is also possible for
municipalities to have pollution ‘hot spots’ deddras priority areas. Priority areas
are defined as geographic regions in which the entbair quality standards are
being, or may be, exceeded, or where a situatiahdhauses significant negative air
guality impacts exists (Republic of South Afric&02, Section 18). A priority area
AQMP must, through a process of stakeholder coatoit, be developed with the
aim of actively mitigating the identified negatia@ quality impacts as efficiently as
possible through a system of localised co-ordinateduality management (Republic
of South Africa, 2004, Section 19). Such negatingacts will be identified by

measured comparison with the ambient concentratibspecific pollutants as listed
by the Minister. Table 2.1 indicates these amb&nguality standards as they were
published on 2 June 2006. Note that provinces awedl Imunicipalities have the
ability to apply for the introduction of more stgent location-specific ambient
standards should they wish to do (Republic of Sd\ftica, 2004, Sections 10 and
11).

It should be noted that any activity resultingie £mission of a substance published
as a ‘listed’ pollutant is required to operate unglermit conditions as set out by an
approved AEL (Republic of South Africa, 2004, Sexti21). Metropolitan and
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district municipalities are charged under the Adgthwmplementing the licensing

system, as per Section 36.

Table 2.1: Ambient Air Quality Standards for CommAin Pollutants (adapted

from DEAT, 2006)

10-minute 1-hour 8-hour 24-hour Annual
Substance - . . .

maximum | maximum | maximum | maximum average
Sulphur Dioxide (SO) 500 pg/m 350 ug/m 125 pg/n 50 pg/m
Nitrogen Dioxide (NO,) 200 pg/m 40 pg/m
Carbon Monoxide (CO) 30 mg/m 10 mg/m
Particulate Matter 75 pg/m 40 pg/m
(PM10)
Ozone (Q) 200 pg/m | 120 pg/m
Lead (Pb) 0.5 pg/n
Benzene (GHg) 5 pg/m

The Minister is also empowered to require thosévities operating under AELs to
prepare and submit pollution prevention plans (Répuof South Africa, 2004,
Section 29). Similarly, should an air pollution tah officer suspect an activity or
person of contravention of legal standards or peguidelines, he or she may require
that person or activity to submit an atmospheripast report (Republic of South
Africa, 2004, Section 30). Thus pollution preventiplans and atmospheric impact
reports are potential control tools that may bduded in a municipality's AQMP,

particularly for those areas operating under arpyiarea AQMP.

2.6 Role and Responsibilities of Municipalities wh regard to AQMPs

It has been recognised that adherence to or emhemtieof national policies are not
necessarily uniform in all areas of a country, asdsuch the potential for ‘hotspots’
arises. As a result, a national government is ablallocate the primary task of
managing local air quality through appropriatelysigsed powers of governance
(Elsom, 1999), as is the case in South Africa (Répwf South Africa, 1998b). The
South African Constitution provides for decentratiggovernance in the delegation of
duties to local and district municipalities (Repaldf South Africa, 1996, Chapter 7).

As such, the ground work for implementing, enfoggimonitoring and managing air
quality regulations is the responsibility of thespective municipalities. Sivertsen
(2007) lists proposed municipal AQMP responsilgstias including: air quality and

11



meteorological monitoring; emission monitoring ansource identification;
identification of priority pollutants; establishnterof local emission standards;
appointing an air quality officer; developing am quality plan; performing emission
licensing and authority functions; and collaborgtiwith national and provincial

authorities on priority areas.

However, according to Naiker (2007), a large prapar of South African
municipalities face financial and human resouraasstraints, making the successful
and effective roll-out of AQMPs relatively diffidulThe challenges that government
faces in this regard include widespread lack ofeeigmce, a lack of departmental
capacity at all levels of government (i.e. locabvincial, and national), the need to
standardise AQMP format in terms of its implemdotaiand document layout, and
quality assurance (DEAT, 2006). This research wmithedy the need to standardise
AQMP format for district municipalities, and wileek to address the other challenges

through recommended AQMP components and procedures.

2.7  Concluding Remarks

Having discussed the legislative requirements f@MPs in South Africa, the

following chapter will provide an overview of aiuglity management planning as it
is undertaken in the United Kingdom, where air gualction plans have been in use
for approximately a decade, as well existing AQM®PsSouth Africa, and research
currently taking place in South Africa with a viga exploring the requirements and

contents of AQMPs in greater detail.
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CHAPTER 3
TOWARDS A GENERIC FRAMEWORK FOR AIR QUALITY
MANAGEMENT PLANS

3.1 Introduction

The key objective of this chapter is to produceeagygic framework for an AQMP.
Mindful of the legislative context of Chapter 2istlthapter begins by undertaking an
analysis of United Kingdom (UK) legislation and asisited air quality management
requirements, given the similarities between thigidbr and South African systems.
Where the South African system of air quality masmagnt is tiered and progressively
devolved at national, provincial and local levelse British system is similarly
devolved from the European Union 96/26EC Direct{aeting as a ‘national’ or
regional framework for ambient air quality managethethe National Air Quality
Strategy in the UK, and local authority AQM (Beatét al., 2001). Termed ‘air
quality action plans’ (AQAPs), the British systenifets from the South African
system mainly in that AQAPs are only required sbaambient air quality standards
be exceeded, or expect to be exceeded. In this tivay,can be considered similar to
the priority area AQMPs in South Africa (Sectiorb)2. A discussion of AQAP
methodology, as well as the reported strengths aedknesses of AQAPs is

undertaken in greater detail in Section 3.2.

Thereafter, the existing AQMPs for the Cities ofhdonesburg, Tshwane and
eThekwini are examined in greater detail, includimgdiscussion on the shared
components between the AQMPs of these three mditiapanunicipalities. These
three municipalities were selected as all are exeenpf industrialised municipalities
with very detailed AQMPs. A comparison is then dndvetween the British and three
South African systems in pursuit of an optimal feamork for South African

municipalities.

3.2  Air Quality Action Plans — United Kingdom

In 1995, the British government promulgated theiemment Act (HM Government,

1995) in accordance with the European Union’s (EAMmbient Air Quality

Assessment and Management Directive 96/26/EC, laisavn as the Ambient Air
13



Quality Framework Directive (Beattit al., 2001). The EU Directive prescribed limit
values for certain pollutants, which all membertetamust meet by predetermined
target dates. Thus the British air quality managemsgstem has a key role to play in
achieving these targets (DEFRA, 2003). Under thesv rlegislation, a national
framework known as the National Air Quality StratdtlAQS) was implemented in
order to guide the development of policies withpexs to the assessment and
management of air quality, the focus of which waes ¢stablishment of health-based
standards for 8 specific pollutants (DEFRA, 2008he Act also required the British
local authorities to undertake a phased reviewirofj@ality in relation to the specific
pollutant objectives. Should the results of theseews indicate exceedances or likely
exceedances, then those areas were to be desigmat&dr quality management
areas’, subsequently resulting in the applicatbAQAPs for remedial management

and control.

In order to understand the methodology behind AQAtRs important to examine the
criteria governing their implementation, as well #®ir prescribed format as
determined by government policy. The following smttdescribes the methodology
of the review process as dictated by state-issoedrdentation. This process, known
as local air quality management, or LAQM, is guidsdthese documents as well as
the Environment Act, although the process diffexsdeen individual local authorities
based on emission sources, types of pollutantstlamdcale of the problem, as well

as individual stakeholder needs.

3.2.1 Methodology

There are essentially three broad stages to LAQNhénUK. The initial stage is a
review of air quality in the local authority’s ardath with respect to current pollutant
concentrations, as well as forecast emission leVéis stage is known as theview
and assessment phase. Should the outcome of this phase show dhnalbient
concentrations of pollutants are higher than al{iko exceed prescribed standards in
the future, the local authority is required to pexs to a second stage, which is the
designation of an air quality management area (AQMA). This is followed by the
third phase involving the development and impleratoh of an AQAP (Beattiet

al., 2001; Beattieet al., 2002a; Beattiet al., 2002b; Elsom, 1999). A useful diagram
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summarising this AQM process, is provided by Beatind Longhurst (2000) as

shown with some minor modifications in Figure 3.1.

_Regular_ Regular o Environment
[nformation/ Government Bodies Lommunication’ | pepartment,
<~ education | rconsunaton ™ industry, community
Public and pressure groups
Legislatior) / guidance education,
establishments, etc.
Regular v Regular
information/ Local Government communication/
+—education > <consultation >
v )
Review and Assessment Process — Repeat exercis
by target date
A 4
No Are appropriate air quality data available?
l A [
Yes
Initiate air quality
monitoring /screen l
modelling exercise
Are air quality objectives likely to be breached? — No
I
Yes
Detailed examination of Ambient air quality
emissions monitoring
Modelling
A 4
On further inspection, are air quality objectivél kkely to be No
breached?
|
Yes
Designate AQM/

I

Develop control options for key sources

I

Evaluate costs/benefits and effectiveness of dffeoptions

I

Identify and implement most effective control stigy in the
form of an action plan

Figure 3.1:  The UK AQM process (adapted from Beatid Longhurst, 2000)
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A policy guidance document issued by the Departni@nEnvironment, Food and
Rural Affairs (DEFRA) was aimed at assisting lo@althorities in undertaking
statutory air quality assessments by setting oat ldgislative framework for the
system of LAQM (DEFRA, 2003). The three phases #QM (i.e. review and

assessment, AQMA designation, and AQAP developnamt application) are
described in this document, along with pollutanheaentration objectives, target
achievement dates, and various other related irfoom The following subsections

summarise each of these phases in greater detail.

3.2.1.1 Review and Assessment Phase

The LAQM policy guidance document distributed by EFEA defines a review of air
quality as a consideration of the levels of polhgain the air for which objectives
have been prescribed, as well as the predictiorikety future levels of these
pollutants (DEFRA, 2003:1-11). An assessment ofgaality, however, is described
as the consideration of whether estimated levaigte relevant future period will
exceed the levels set out in the legislated ohjest{(DEFRA, 2003:1-11). Therefore,
the review and assessment phase of LAQM requireal lauthorities to consider
present and likely future air quality, and asselsther the objectives are likely to be
achieved by the prescribed target dates. At the timpublication of the most recent
policy guidance document, all local authoritieghe UK had already completed the
first stage of the review and assessment proceE§FRB, 2003:1-12); as such, a
previous version of this document was consultedrder to establish the content of

and requirements for the different review and assest stages.

The Department of the Environment, Transport amdRegions (DETR) published a
series of four policy guidance documents and fechnical guidance documents in
order to assist local authorities with the LAQM gess (referred to as DETR, 2000a-
d). The first document states that a review andssssent of local ambient air quality
is the first and most important step in the LAQMgess (DETR, 2000a:6). The most
significant judgement that local authorities arguieed to make during this process is
whether or not the air quality objectives are k& be achieved in their area by the
relevant date, as if they are unlikely to be adchievthen an AQMA must be declared,
followed by the implementation of an AQAP (DETR,02@:8).
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According to the policy guidance, the complexityaofeview and assessment should

be consistent with the risk of failing to achievequality objectives by the specified

date. As such, the guidance recommends a phasedaappinvolving 3 stages of

increasing scope, where stages 1 and 2 shouldalniee precautionary, and stage 3

should provide detailed assessment information (®ER000a:10). Table 3.1

summarises these stages. The system is basedreoaafonary approach, such that

any geographic areas that may present doubt reggangollution concentrations
should rather be assessed further than ignored RDET00a:14).

Table 3.1: The LAQM Review and Assessment Procasararised from
DETR, 2000a:12-19)
Stage Description Required Information

One

Information on any significant existing ¢

proposed source of pollutants of concern pollution.

within a local authority must be acquire
Human exposure over prescribed averag

periods must be considered. Significant and an emissions inventory.

sources of pollution beyond the log
authority’s area should also be considere
terms of transboundary pollution.
‘significant’ source is one which causes
significant risk, either singly or i
combination with other local
(DETR, 2000a:12).

Should any areas be determined likely
exceed air quality objectives after the fi
review and assessment stage, then the |
authority should proceed to the second stg

sourcese Details of any surveys or investigations carried tau

r ¢ Details of any significant transport-related sosrace

d.e Details of industrial sources of pollution, incladi
ing name, address, location, applicable legislativetrogn
ale Details of significant external outside log
1 in authority) sources of pollution.

A ¢ Details of other existing or proposed significa
a pollution sources.

N+ A description of the information sources of a ptalhi.

(i.e.

compile the report.
 Other information required includes an area malsta
10 of activities and processes that may cause sigmifi
St pollution, and a list of pollutants with
ocalcorresponding locations (if any) that may needhiert
19€. examination.

thel

al

ant

Ir

Two

The aim of the second stage is to scree
pollutant concentrations still further. It is npt
meant to predict levels of current or futyre

air quality with absolute accuracy across
whole of the authority’s area, but shod

focus on areas identified by the first stagq as

being significant.

The authority should estimate ground le
concentrations of the relevant pollutants
these areas at a combination of roads

and/or industrial and/or urban backgrou d

locations, as appropriate. From the

The second-stage report should begin by listing
il Bollutants requiring further examination, includirige
P following for each pollutant:
tzqé petail; of any gutomatic or non-automatic mpnitgyi
I including species, concentrations, averaging tin
monitoring period, accuracy, monitoring techniqu
details of the sampling system, site details, dsdfor
site selection, quality control procedures, calibra
o 985 traceability where appropriate, descriptiordata
processing technigues, information on data retand,
reference to technical guidance;
Details of any modelling, including model outpt
showing pollutant concentrations, details of ingdata,

for
ide

>

se

estimates, authorities can predict e

pollutant’'s potential concentrations at the
(DETR,

end of the relevant

2000a:14).

period.

the name and description of models used, informg
on estimated uncertainty in outputs, details of eiq
validation, and reference to technical guidance.
» The report should also include a map, as well &st g

ch

the

=)

nes,

ts

tio
d

of pollutants requiring further assessment.
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Three

The third-stage should be undertaken w
the first and/or second stage have reveals
significant risk of an air quality objective n
being met for any pollutant of concern.

carry out an accurate and detailed revi
and assessment of current and future

quality, and as such, monitoring a
modelling processes are mandatg
However, it is only at this stage th

authorities are likely to need sophisticat
modelling and monitoring technigques, a
will vary according to the extent of curre
techniques in use.

Local authorities must predict whether they
8%
a
e

are unlikely to achieve an air quali
objective on time at a relevant location,
this will be the crucial factor triggering th

designation of an AQMA. Author|t|e>rd including references to technical guidance or other

has published

should not declare AQMAs unless the th
stage of the review and assessment
indicated that air quality objectives 4
unlikely to be met on time. In other word
an AQMA cannot be declared based on

and assessment.

S

a}

nen
;(tj 8(etails of the sampling system, site details, thsisfor
In
the third stage, the authority is expected t

ajr
hd
ry
at
ed
nd
nt

re

the

outcome of a first- or second-stage review ) .
¢ * A map should also be included with the report.

eo processing techniques, information on data retand,
W

The report for the third-stage review and assessinen
should begin by listing the pollutants that needhier
examination, based on the first/second stage. Boh e
pollutant, information regarding the following shdwbe
included:

 Details of any automatic or non-automatic monitgyin
including species, concentrations, averaging times,
monitoring period, accuracy, monitoring techniques,

site selection, quality control procedures, catibra
gas traceability where appropriate, descriptiordata

» reference to technical guidance;
Details of the construction of any emissigns
inventories, including the pollutants considerele |t
" relevant period, the spatial resolution, geograghic
boundaries, information sources used to find tictofa
influencing current and future emission levels, and

methodological statement referring to the technjcal
guidance on emission inventories;
» Details of any modelling, including model outputs

showing pollutant concentrations, details of ingdata,
the name and description of models used, informatio
on estimated uncertainty in outputs, details of etqd
validation, and reference to technical guidance; an
» Details of the review and assessment methodolpgy,

material, estimated backgroynd
concentrations used in the assessment, and fudllsiet
of how many surrogate statistics for estimatjng
averaging time for a pollutant concentration haeerb
worked out, if relevant.

» The third stage report should also include a suryrogl
the findings for all regulated pollutants, and tsieould
make it clear why the authority made any releviant
decisions. The report should conclude by listing|al
pollutants for which it considers it will not mette
objectives in time, including locations, as thes#l W
then be used for the designation of an AQMA.
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It is possible to summarise the information prodide Table 3.1 diagrammatically, as

presented in Figure 3.2.

| Environment Act 199 |

|

| NAQS

|

| Local Authoritie: |

|

Review ancAssessment of Ai
Quality:
Stage 1 - Screening

\ 4

Periodic Review

the measurable future. or predictable future.

L

Review and Assessment of Ai
Quality:

Stage 2 — Detailed Screening

with Monitoring and Modelling

No pollutant exceedance Possible pollutant
identified, nor any objective exceedances
predicted exceedances i identified by current levels

No pollutant exceedance Possible pollutant objective
identified, nor any exceedances identified by
predicted exceedances i current levels or
the measurable future. predictable future.

Review and Assessment of /
Quality:
Stage 3 — Detailed Assessment
with Monitoring, Modelling,
and Emissions Inveories

< N

No pollutant exceedanceg Measured pollutant
identified, nor any objective exceedances, o
predicted exceedances in predicted exceedances in
the measurable future. the measurable future.

/

Designation of an AQMA

Figure 3.2:  Diagrammatic representation of the B@vand Assessment Process
(adapted from DETR, 2000a:12-19).
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3.2.1.2 Air Quality Management Areas

As indicated in Table 3.1 and Figures 3.1 and &.&cal authority is required to
declare any location in which ambient pollutantemtives have been or are likely to
be exceeded as an AQMA. Notably, this only appl@esreas in which significant
public exposure to air pollutants is likely to oc¢DEFRA, 2003:1-18). This process
does not relate to standard AQMPs in South Afrigiyen their mandatory
implementation by all municipalities; however, uratanding boundary delineation

may assist in the allocation and demarcation afripyi area AQMPS.

The guidance documentation does not dictate a rdelbgy for delineating the

geographical extent of an AQMA, only stating thaicts boundaries are at the
discretion of the managing local authority (DEFR2003:2-1). Assistance for

boundary delineation is given in the form of a b§tconsiderations, including natural
and built-environment topology, ease and practicalf management in relation to
area, and the possibility of subdividing an AQMAarsmaller areas in order to focus
on managing individual areas as air quality impsoweer the larger area (DEFRA,
2003:2-1).

Once designated as an AQMA, a local authority guired to undertake a further
assessment of air quality in the AQMA within 12 rienof declaration, followed by
a report. This information is then used to monagr quality in the AQMA on an

ongoing basis, and also contributes usable datdnéoAQAP.

3.2.1.3 Air Quality Action Plans

An AQAP is a management structure implemented pcal authority in an AQMA
for the improvement of ambient air quality, whereeaiew and assessment of air
quality has shown that national measures are icgerfit for meeting ambient air
guality objectives (DEFRA, 2003:3-1). Such a plamstrinclude:

* the quantification of the source contributions e predicted exceedances of
the air quality objectives, allowing the plan measuto be effectively
targeted,;

* evidence that all available options have been densd on the grounds of
cost-effectiveness and feasibility;
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* a strategy for the implementation of the actiomplecluding partnerships
with other organisations, in pursuit of the air lifyaobjectives;

* clear timescales in which the authority and othejanisations and agencies
propose to implement the measures within its plan;

* guantification of the expected impacts of the psmubmeasures and, where
possible, an indication as to whether the measwitde sufficient to meet
the air quality objectives; and

* a monitoring and evaluation strategy for the plaifectiveness.

As the previous phase, namely AQMA designationpiregl detailed assessment of
pollution sources, a variety of baseline data waiteady exist which will assist in
identifying pollution sources, such as road tramspad industry. In terms of AQAP
effectiveness, the DEFRA guidance documentatiorgestg that local authorities
should aim to include a cost-effective analysiseath individual pollution control
measure proposed, particularly with respect to eeoo, environmental and social
concerns (page 3-2).

DEFRA also strongly suggests collaborative develepnand management with other
local authority departments such as environmentateption, transport, planning,
economic development, and land use planning, akageaffected industries in the
AQMA. This is to ensure a multi-disciplinary appcbathat has the potential to
produce the most effective and efficient actiompb@ssible for a particular AQMA.
It is suggested that a steering group be formearder to lead the development and
implementation of a local authority’s AQAP. The esiag group should include
members of other local authority air quality stegrgroups for the purpose of shared-
experience learning (DEFRA, 2003). In view of this,should be noted that
collaboration between neighbouring local authasiti@s resulted in approved regional
AQAPs with the particular aim of regulating thenpimpact of localised AQAPs
(DEFRA, 2003:3-4).

DEFRA describes the key aspects of an AQAP asuslidt should begin with an
introductory chapter which refers to the statutoljigations of the local authority as
described by the relevant act (in the UK, thishis 1995 Environment Act). This is to
be followed by a list of the measures that havenbeansidered to tackle poor air
guality, and the identification of those to be iemlented following a basic cost-
21



effective analysis of the different measures. Thesasures should indicate, where
possible, what the anticipated air quality improeens are likely to be. Each of the
measures should set out, where possible, whatrtredeér improvements or impacts

might be following their implementation.

Any AQAP should indicate expectations of the loaathority, as well as all other
agencies involved with the action plan, such assehenentioned previously
(environmental protection, transport, planning, remnic development, land use
planning, etc.). Where actions fall beyond the teohithe local authority, the plan
should indicate a methodology for addressing thesi#ons. Finally, a timetable
showing target implementation dates should be @ediy addressing in particular, the

implementation of control measures (DEFRA, 2003:.3-5

In order to ensure that implementation deadlinesaahered to, local authorities are
required to submit annual progress reports to #levant governing body. Such
progress reports simply list the measures withia #ction plan and include the
timescales by when they are/were due to be impleadeas well as provide updated

information on implementation progress (DEFRA, 2G63).

For the purpose of comparing pollution reductioiofities and strategies between the
UK and South Africa, Table 3.2 shows summarisednges of local authority
measures to improve air quality. Prior to conclgdihis section, it should be noted
that statutory provision is made for the role ofigatation and liaison between local
authorities and other agencies, businesses, the mmmunity and other local
authorities to improve local ambient air qualityig includes consultation on a local
authority’s air quality review and assessment,hierrtair quality assessments in an
AQMA, and the preparation or revision of an AQAPHEERA, 2003:4-1). This is
discussed extensively in the DEFRA guidance doctmepolicies, but falls beyond

the scope of this research.
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Table 3.2: Examples of local authority measurasarove air quality
(DEFRA, 2003:3-9 — 3-11).

Local Authority Pollution
Control Measure

Application
Sector

Description

Local air pollution control

Industry

Regulation dhdustrial emissions. This regime covers

emissions to the atmosphere and covers approxiynhfed00

individual processes. Local authorites may grant

‘authorisation’ for a process to operate subjectcéstain
conditions, where operators must use the best ablai
techniques not entailing excessive cost (BATNEEO3risure
pollution is minimised (i.e. it is a permitting $gm). Breach
of such conditions is an offence served by legmtatThe
significant advantage of the adoption of this remiis that is
allows local authorities and operators to work tbge over
the long term to reduce atmospheric pollution toigimum.

Industrial smoke control

Industry

This allows thentrol of emissions from those process
operating outside of the permitting system (abowa)d
includes powers to prohibit dark smoke from a chemn
building or premises, require notification of timestallation of
industrial furnaces, and approve chimney heightsestain
furnaces.

Domestic smoke control

Public

This measure helpgdince and regulate smoke and gro
level sulphur dioxide from domestic sources. Itedfis to
require people to adapt their fireplaces to burolksatess fuel,
restrict the burning of unauthorised fuels, andrigisthe sale
of unauthorised fuels. In a smoke-control aress, &n offence|
to emit smoke from any chimney.

bES

nd

Statutory nuisance

All

Should a local authority methat a nuisance exists or
likely to recur, it may serve an abatement notebject to
certain exemptions, such a nuisance can includekesraad
dust emitted from a premises, fumes or gases ehittam
private dwellings, and dust, steam, smells or o#ffiuvia
arising on industrial, trade or business premisescal
authorities use this regime to deal with emissitmet, by
definition, are prejudicial to health or constitigenuisance

is

but it is not a standards-based approach.

3.3 Air Quality Management Plans — South Africa

As previously mentioned, a number of municipalitiesSouth Africa have already

developed and implemented their own AQMPs prigthtopublication of the national

guidelines. Although the national guidance documgm once available should be

considered as the primary source of informationtifier development of AQMPs, in

the absence of guidelines, there is an opportuaigxplore possible frameworks and

to aim to make the findings of this study knowrilie team developing the guidelines.

As a precursor, the benefits and shortcomings afesof the existing AQMPs in

South Africa are examined and discussed.
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The following sections present a summary of thedhAQMPs for South African
metropolitan municipalities introduced in Sectiafh, hamely Johannesburg, Tshwane
and eThekwini, and discuss the similarities andfedéhces evident in their
implementation and management strategies. Thisoliswifed by a comparative
analysis of AQM planning in South Africa and the WRection 3.4) and then a
discussion on the national norms and standardsAf@@MPs as presented in the
National Framework document (Section 3.6). Thelfsstions of the chapter aim to
provide an optimal framework for district municippfl AQMP development in South

Africa.

3.3.1 City of Johannesburg AQMP

The City of Johannesburg (Johannesburg MetropoManicipality) outsourced the
development of its draft AQMP to an independenirted environmental consultants,
namely Matrix Environmental Consultants (Scorgiel.,2003a). It should be noted
that this plan was drafted and completed prioh®gromulgation of the NEM:AQA
and as such there are a small number of statutaryinements prescribed by the
legislation that may not have been accounted fothe Johannesburg AQMP.
However, it is likely that these aspects will bedrporated into the AQMP as soon as

it is revised.

The final Johannesburg AQMP report identified twaimcomponents, namely the
situation assessment study, which comprised a ihasatsessment of air pollution
concentrations and air quality management practicebe city, and secondly, the
AQMP development (Scorgiet al., 2003a). It is pertinent to acknowledge two
explicit objectives stated in the AQMP, as they imdicative of the adoption of the
precautionary principle: firstly, that the prinadsl of cleaner production will be
promoted, which essentially involves reducing pidi emissions at source through
improved technology and process engineering; andrsly, that energy efficiency
will also be promoted, which will reduce energy somption-related emissions
through lessened demand on national resourceselaasvon-site fuel use. A specific
description of the management plan development gsocwas made, the key

considerations for which are summarised hereafteorgieet al., 2003a).
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According to Scorgiet al. (2003a), there must be a focus on air quality rgameent
framework development in the short-term, partidylavith a view to including the
required organisational and functional structurésaccomprehensive management
framework. This should also include an integrateédgaality management system
comprising an emissions inventory, air quality antketeorological modelling,
dispersion modelling and environmental reportingthdut such a system, there will
be insufficient data for the development of managatmmeasures, and the

implementation progress of such control measurédwiunquantifiable.

Emphasis must be placed on the implementation adstom reduction measures for
major pollution sources. It is imperative that esroa reduction measures be carefully
selected to ensure that the most significant ssurceerms of potential for impacts on
human health and wellbeing are targeted. The ifiestion of sources for which the
implementation of emission reduction measures arbet applied in the short-term
must be justified. Any such evidence may comprisgiminary emission estimates,
ambient air quality monitoring data, and healttk rigudies. Significantly, vehicle
emissions were noted to be one of the most sigmfiemerging air pollution issues
on the basis of preliminary estimates, anticipatedeases in traffic volume and
congestion, elevated pollutant (WOCO and @) concentrations, and the widespread
identification of this sector as being of primagncern by many developing nations
(Scorgieet al., 2003a).

It is also important to identify sources for whitdrther assessment is required in
order to determine the need for and/or most swtdpbe of emission reduction
measures. Such sources may include incineratordfilla and waste water treatment
works, although the Johannesburg study identifiedirdormation deficiency with
respect to determining the impact of individual @pens. Other sources which at that
time were unquantifiable in terms of emissions mpacts included industrial and
commercial fuel burning appliances, wild fires doditive releases from agricultural

activities.

There is also an identified need to facilitate rirdepartmental co-operation in the
identification and implementation of emission retitut measures for certain sources.
The implementation of emission reduction measuvesértain sources required that
the Johannesburg Departments of Environmental Mamagt and Environmental
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Health set up co-operative arrangements with olbesil departments, particularly
with regard to the identified risk of increasingfiic-related emissions (where the
Department of Transportation Planning was likelyp¢éoco-opted). Such co-operation,
in the short-term, would need to focus on the distatment of inter-departmental co-
operative structures, which in the medium- to Ioegn, would support the

identification and implementation of effective emit controls.

According to Scorgiet al. (2003a:x - xxxvi), an AQMP should include a numbér
specific foci, originating in an AQM policy basedh ahe Constitution, the Bill of
Rights, national environmental policyiz. NEMA, the Integrated Pollution and Waste
Management (IP&WM) White Paper (Republic of Soutlirida, 2000b), and
international trends in AQM policies. This shoul@ Iollowed by local AQM
objectives, which in the case of Johannesburg’'s AQkktablished three thresholds
for specific pollutant-averaging periods: limit uak, information and investigation
thresholds, and alert thresholds. These threshett® accompanied by an action

table which specified target implementation dateglie AQM objectives.

An AQM system, or AQMS, was recommended for dewalept and inclusion to

guide the implementation and revision of AQMPs. Hssential tools of an AQMS
are an emissions inventory, air quality and metegioal monitoring, and

atmospheric dispersion modelling, which togethenmfahe basis of effective air
pollution control and air quality management. Thiegorsterm components of
Johannesburg’s Basic AQMS are: local air qualitidglines, an emission inventory,
an air quality and meteorological monitoring netkomtmospheric dispersion
modelling, routine reporting, and public liaison daronsultation. Health risk
assessments and damage assessments can be undbasée on the output of the
AQMS, specifically in-house (through models andalbederived input data, as well

as manual calculations) and externally (throughagiy@ointment of consultants).

Following this, emissions quantification and redmctmeasures are required, where
an internationally-adopted protocol for developamgemissions reduction programme
was recognised. This included: the identificatidnpollutants to be controlled; the
identification of all sources of each pollutant,cliding quantity, percentage
contribution, emission height, and likelihood ofegure; and the identification of air
pollution reduction strategies.
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Research initiatives are also suggested in ordeensure the ongoing effective
implementation of the AQMP. Complementary to thésthe drive for capacity-
building, which would ensure efficient and costeetive service delivery with respect
to air quality management and planning. AccordiagStorgieet al. (2003a), this

would typically include human resources, facilitissurce and ambient monitoring

equipment, emission calculation methodologies, Wward and software, etc.

Finally, an AQMP approval and review process i€gr8al to continued improvement
and enhancement of the AQMP, where a number ofpgramd structures are put in
place to guide the AQMP development project teamchSyroups in the Johannesburg
project included a steering committee which congatisrepresentatives from
municipal, provincial and national environmentalpdegments, technical advisory
groups which review the technical merit and fedisybof the plan, and an air quality
stakeholder group comprising all interested an@écdfd parties such as business,
industry, non-governmental organisations (NGOs)nmunity-based organisations
(CBOs) and labour. Although no provision is madetie NEM:AQA for regular
reviewing of AQMPs, it is suggested by Scorgieal. (2003a) that such reviews
should be undertaken annually based on nationalatgns pertaining to compliance

and emission standards, as well as any updatedmediocumentation.

3.3.2 City of Tshwane AQMP

Whereas the Johannesburg AQMP acknowledged possiiiesion of AQM into its
IDP, the Tshwane AQMP recognised the statutory ltween the two (City of
Tshwane, 2006:2) (this is likely attributed to thEM:AQA having been passed once
Tshwane began its AQMP development). Similar toadolesburg, the Tshwane
AQMP explicitly states the objectives of promotinlganer production and energy
efficiency (City of Tshwane, undated). It is als@rgment to note that the
municipality’'s AQMP was developed in parallel wiits Energy Strategy Report,
which aimed to provide baseline data for a suskdnanergy and climate change
strategy to be rolled out in conjunction with theumitipality’s AQMP (City of
Tshwane, 2006). This principle of joint developmeénexplored further in Section
3.7.2, where the importance of inter-departmeraabgeration is discussed in greater
detail.
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In terms of the plan’s main objectives, the onlgndicant difference between
Tshwane’s and Johannesburg’s plans is that Tshhasattempted to make provision
for “an air quality management information systeontaining air quality data that are
compatible with acceptable modelling requirementsl amanagement information
system requirements” (City of Tshwane, undatedi3)s unclear whether this is in
reference to an emission database, or a digitalagement system capable of
incorporating modelling and other data. For theppaes of this research, it shall be

assumed that both are inferred.

Aerial photographs of the municipality are includedhe AQMP report, along with a
description of the topographical features which rnmapact on pollution dispersion.
Descriptions of population densities are eviderthoagh no precise data are
presented, just relative qualitative analogies.ydBe this, however, the report is
similar in structure and content to the Johannes&@MP, containing an air quality
management policy with objectives, the same thidshatilised by Johannesburg (i.e.
limit values, information and investigation threklsy and alert thresholds), tabulated
implementation actions, an AQMS, emission and soudescriptions with
recommended control measures, research initiataed,a reviewing and reporting
strategy (City of Tshwane, undated). It can thusniberred that Tshwane has based
their AQMP on the work by Scorgi al. (2003a), with minor adjustments made to
compensate for the promulgation of the NEM:AQA.

3.3.3 eThekwini Metropolitan Municipality AQMP

eThekwini Municipality's AQMP was jointly developedby the local Health
Department and the Norwegian Institute for Air Resh (NILU) and is currently
available as a final draft (eThekwini Health andMegian Institute for Air Research,
2007). It is noted as an aside that NILU has coeatly been tasked with the
development of the national AQMP norms and starglartie aims described in the
eThekwini AQMP are effectively transcribed from @iens of an AQMP stipulated in
Section 16(1)a of the NEM:AQA (Chapter 2, SectiaB)2Notable omissions are:
giving effect to best practice in AQM, ensuringnsparent and traceable processes in

the AQMP, and ensuring the use of science, poleylti-stakeholder involvement
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and enforcement for achieving a better quality & l(eThekwini Health and
Norwegian Institute for Air Research, 2007:8).

A pertinent difference between eThekwini’'s AQMP ahdse of Johannesburg and
Tshwane, is the acknowledgement that the SouthdduBasin is a pollution hotspot,
which effectively earmarks the area for declaraisra priority area. The MultiPoint
Plan (MPP), implemented in 2000 in the South DurBasin for the purpose of
providing an improved and integrated decision-mgkiramework for AQM at the
local government level, resulted in the establishinoé a comprehensive monitoring
network with data available since December 200hé&Wini Health and Norwegian
Institute for Air Research, 2007:8-10). Thus eThikws in a relatively unique
position with respect to the initial stages of @irality assessment, as it is already in
possession of data for a large proportion of itssglictional area. Concurrently, a
number of emission inventories have been genefatethe central business district
(CBD) and the South Durban Basin (eThekwini Healtid Norwegian Institute for
Air Research, 2007:13), which together with a treatudy (page 19) provide further

support to the efficient and timely implementatafrthe AQMP, once it is complete.

The draft AQMP describes three broad goals, spadiyi short-term goals describing
the development of implementation plans and st@segong-term goals which
describe the development and implementation ofgaality indicators and control
measures that are possibly more stringent thare ttlescribed in the legislation, and a
final goal aimed at strengthening AQM through iméggn with other local
government processes (such as area and transpartimy) (eThekwini Health and

Norwegian Institute for Air Research, 2007:21).

Over and above this, the overall strategy incluagiesntegrated AQMS, stakeholder
partnerships, an active information disseminatiwategy through media such as the
internet, mobile phone text messaging, email, mspopresentations, and news
bulletins, a health-based approach to air qualijmagement, and an implementation
plan (subdivided into an air quality managemenatsgy and an action plan)

(eThekwini Health and Norwegian Institute for Aiegearch, 2007:23).

The AQM strategy for eThekwini’'s AQMP describes 8teps to implementation as
beginning with an initial assessment of currentpmlution concentrations, which
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should be undertaken with respect to standards gudelines, prescribed by
legislation and other controls. Control options @ecording to the terminology in the
Johannesburg and Tshwane AQMPs, measures) musbéhdaveloped based upon
firm knowledge of the pollution sources, the tedbgas available for controlling the
various pollutants, as well as the potential fopiaving, modifying or replacing these

technologies.

An analysis of the effectiveness of the control sueas in reducing pollution
concentrations must also be undertaken, payingatteation to short-, medium- and
long-term control strategies, which must then blecded and enforced. Attention
must also be given to the public and all stakehrsldeho must be informed about the
air quality status and the strategies and plangriproving the air quality. This must
be done through effective information disseminatieahniques (eThekwini Health

and Norwegian Institute for Air Research, 2007:26).

A useful diagram provided in the report descrildes three main elements of AQM
(Fig. 3.3). These elements form part of what haanktermed the AQM framework,
and this provides a summary of the processes odogurat each stage of
implementation. The remainder of the document dises various control measures
currently in place, as well as proposed futuretatiias for the priority pollutants
identified in the municipality. Such discussionsclude monitoring methods,
dispersion and exposure modelling, air pollutiomedge assessment, an assessment
of the current air pollution concentrations, ané titensing and auditing process
(eThekwini Health and Norwegian Institute for Aiegearch, 2007).

Assessment
e Sources Control ;
»  Monitoring + Control options Suw.e'"aggsem institutions
BN N «  Cost-efficiency / benefit | | evelon
e Source — exposure e Air Quality
o e Control strategy Inf ticn Svst
« Contributions to exposure «  Investment plan niormaticn Syster
+ Damage

Figure 3.3:  The three main elements of an air guatianagement framework
(eThekwini Health and Norwegian Institute for Aiegearch, 2007:27-
28).
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3.4  Analysis of UK and South African Air Quality Management Planning

Longhurstet al. (1996) discussed the essential components of adRAQrior to the
implementation of the British system. In summahys tbegan with air quality goals
and objectives to help avoid the development offlatimg policies. A range of
emissions covered by national controls, as wello#tser pollutants considered
important by other agencies (e.g. the public, mdéponal organisations etc.) were
then considered, and acceptable monitoring progmsnifor the key pollutants
identified were developed, cognizant of standamis$ guidelines appropriate to the
relatively lengthy timescale over which the AQMHIvde implemented. Dispersion
modelling was undertaken in order to assess cuaedtpotential future air quality
and to enable informed decision-making. Dissemimadif all relevant information to
the public, including methods of complaint, thrdshbreach alerts, and periodic
reports ensured transparent stakeholder inclusimh,a set of procedures to deal with
the occasional acute occurrence of very poor aitity) known as an air quality alert
system, was introduced. The reconciliation of aiglgy goals with other government
initiatives such as transport plans, highway pe8gcicar parking policies, pedestrian
policies, industrial development policies, etc. waalised through this system. As
AQMPs in South Africa are linked to other local gavment departments and
development plans through municipal IDPs, manyheke latter specifications can be

achieved through the adoption of effective co-opegagovernance.

Elsom (1999) discusses the development of the AQiMBe UK from the time of its
development through to the early stages of theevedind assessment process, where
it was noted that one of the key successes ofntiptementation of this system was
the development and availability of national resesrupon which local authorities
could draw. Such resources included: monitoring dlatough the development of the
Automatic Urban Network — a government-funded syst# automatic air quality
analysers monitoring certain pollutants, and coxeover one hundred sites in 1998;
a National Atmospheric Emissions Inventory, withahwf the information available
on the internet, providing emission estimates fy pollutants at a 1 khwesolution;
and simple and complex air quality dispersion medet all key pollutants, which are
an essential feature of the second and third stafjgke review and assessment

process, as well as continued air quality monitprin
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South Africa intends to mimic aspects of this AQM®Bough the development and
implementation of a national information system AEAS), which will also be
available online in various formats (Section 2Hhwever, at present there are no
known plans for national assistance with the fugdaf monitoring networks or
modelling exercises beyond any relationships ajread place with individual
municipalities. This may cause significant setbaskih respect to the initiation of
AQMPs, as many municipalities may require finanaapport. It is important to
recognise that the availability of funding withirumcipalities for AQM depends on
the prioritisation accorded AQM by the local pall leadership. The core of the
UK’'s NAQS was the setting of health-based standéodsight key air pollutants
following a review by a government-commissionedezkpanel (Inget al., 2001). In
South Africa, the proposed national ambient airligusstandards are based on

international best practice and will undergo a pescof public participation.

A key distinction between AQM planning in the UKdaBouth Africa is that in the

UK, local authorities are only required to designaQMAs should adverse human
exposure occur, whereas all South African munidipal are required to implement
an AQMP, regardless of human exposure. A discussiothe morality of excluding

areas where air pollution occurs, yet are unregdlawing to an absence of human
habitation, is perhaps beyond the scope of thigaret. However, given the

widespread lack of capacity in South African goveemt environmental departments
in terms of training and finances (Naiker, 2007)tiexed review and assessment
approach based on human exposure rather than emérdgal exposure may allow
poorer municipalities an opportunity to priorititee implementation of any areas

requiring an AQMP.

Where the UK system is based on a three-stageweatgl assessment process, it
could be possible for South African district muplities to adopt a condensed two-
stage approach in order to minimise the costs and involved. Stage one would
essentially be a desktop study, involving the agaiimn and analysis of information
pertaining to industrial emissions inventories, dgy@aphical and climatological
aspects, and other features of and affecting arh@gnquality. Stage two would
involve the monitoring and, where appropriate, nilgte of ambient air quality
where potential problems may arise (for examplergas where industries operating
licensed activities are located). This entire pssceould focus on human health as a
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trigger for action rather than general environmeh&alth in order to focus on those
areas that require the most urgent attention. Imerotwords, areas exhibiting
potentially or measured high pollution problems wehbuman population density is
also high should be addressed first, followed mséhareas where population density
is less, and finally focussing on areas where thdrenment may be affected, but
human presence is negligible. Other, less affeateds could be attended to once the
problems in the initial key areas have been adddes$his approach would be in
accordance with Section 2(2) of NEMA, which stdtest environmental management
must place people and their needs at the forefsbits concern (Republic of South
Africa, 1998b).

In their study of the progress of AQM in rural awtiies in England, Ingt al. (2001)
describe the numerous challenges encountered B¢ thathorities. Such challenges
are influenced by: a lack of experience in dealwgh air pollution issues
accompanied by a lack of modelling and monitoringpegtise; the insularity of
government departments, an unwillingness to coaipein the incorporation of air
guality issues into other spheres of governandaclaof funding emphasised through
comparatively smaller budgets; capital outlay for tequired equipment; and a small
number of specialist staff.

It is apparent that these same factors will infaeethe majority of South African
municipalities, and must be accounted for not omhen developing policies and
implementation programmes, but also when settingetadeadlines. Although some
of these aspects have already been identifiederrtittee South African case studies,
the inconsistency in the application of particutaimcepts or procedures, such as
information dissemination and capacity buildingentfies a need for a structured

implementation methodology.
With a view towards the production of a generic ARNramework for district

municipalities, it is pertinent to summarise thg keatures of the AQMPs in the three

metropolitan areas reviewed (Table 3.3).
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Table 3.3: Aspects of air quality management pilkedr by three existing

AQMPs for metropolitan municipalities in South Adai.

Aspect of Air Quality Management Johannesburg Tshwae eThekwini
Acknowledged links between the AQMP and municipal
IDPs X X X
A baseline assessment of air quality is required X X X
An air quality management policy, based on the
Constitution and Bill of Rights as well as envirogmtal X X X
legislation, is explicitly stipulated
The development of local AQM objectives and thrédfio X X X
are stipulated
An AQMS is required to guide the review and
implementation of AQMPs, including short- and mexiu X X X
term goals
Emissions quantification and reduction measures X X X
An air quality management information system isuissp
(note that Johannesburg and eThekwini refer to#tional X
SAAQIS, whereas Tshwane refers to such a system at
municipal level)
Research initiatives X X X
Capacity building X X
AQMP approval and review process, probably derivedh X X X
the AQMS
Active, transparent and traceable information digeation X
to the public and all stakeholders

Table 3.3 indicates that there is a great dealomhmonality between the various

metropolitan AQMPs. Table 3.4 combines key asp#&ot® the British system and

the reviewed metropolitan municipal AQMPs in So@tiica, with particular focus

on the reason for their significance in develo@ngeneric framework.

Table 3.4: Features of existing AQMPs requiringsideration for inclusion

in the proposed generic framework.

Feature

Origin

Reason for Consideration

Review and assessment

United Kingdom

Althoughferasure of LAQM is a broader process rat
than a feature of such, the merits of this systepiiased
analysis approach presents a systematic and dent
approach to baseline assessments. As South Af
municipalities are faced with financial and humagsaurce|
constraints, a structured and simple system of toong
and analysis is needed, and the review and asset
concept has been tried and tested as such in the UK

ner

fican

sme

Comprehensive emission
inventory and supporting
database

sUnited Kingdom,
Johannesburg, Tshwan
and eThekwini

A detailed database of emission sources, emissipast
gi.e. pollutants), contact information, locationsptable
topography, population distribution dynamics, 4&
meteorology is essential to the successful undegaéf a
meaningful baseline assessment. Such a database
provide quantitative baseline information for tkenainder
of the air quality assessment, as well as thensgtif future
target emission levels. Any modelling undertakempas of
the air quality assessment will also rely upon tngata

nd

wil

generated from such a database.
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Stakeholder consultation

United Kingdom,

The ctasion of interested and affected parties w

respect to the baseline assessment would reveas afe
concern to the public, as well as other areasitithtstries
may feel need addressing (such as local by-laws
agreements). Such an exercise would also allowigicov
for the establishment of fora, during which timemzounity
stakeholders may engage with representatives findiusiry
and the local municipality. The outcome of inittaketings
would provide additional information to the basel
assessment, as well as ongoing remediation
management.

ith

and

n
and

Air quality management
policy

Johannesburg, Tshwan
and eThekwini

eFrom the outcome of the baseline assessment fiissions

inventory and stakeholder consultation), an air ligua

management policy should be formed in order to guit:
remainder of the AQM planning process through aeles
to policy objectives and targets.

Air quality targets and
objectives

United Kingdom,
Johannesburg, Tshwar
and eThekwini

The setting of objective ambient concentration témis
eprescribed by national legislation, along with @sfeiment
timescales. However, individual municipalities maigh to
improve upon these targets in accordance with &e
11(2) of the NEM:AQA, which states that municipialit
may establish standards stricter than those phbestrin
national and provincial legislation.

Mitigation and control
measures

United Kingdom,
Johannesburg, Tshwar
and eThekwini

Analysis of the outcome of the baseline assessrapdt
estakeholder consultation process would reveal qadr
areas and pollutants requiring remediation or memnemt.
As such, control and/or mitigation measures wowdcto
be developed in order to undertake this task, qaeily
with respect to ambient target limits for specifi
pollutants. It must be reiterated that municipalpallution
control officers have the statutory right and powter
require polluters or suspected polluters to subanit
atmospheric impact report, as well as all sched
(licensed) processes, and submit pollution prewanplans
in accordance with Sections 29 and 30 of the NEMAAQ

uled

Co-operative governance
facilitation programmes

United Kingdom,
Johannesburg, Tshwan
and eThekwini

Joint working between municipalities as well aswssn
edifferent departments within municipalities is ed#s# to
the continued effectiveness of mitigation and aaln
measures, particularly in reference to multiple npl
operating under an IDP. This can be illustrated thg
example of traffic-related emissions, where locahsport
plans will have a direct impact upon air qualityreiation
to traffic volume and flow. If local departmentstednsport
have sound working relationships with the teamoasible
for air quality planning, then a joint approach Iwikely
mitigate against such planning. Co-operative gowece
programmes can be facilitated through a steerimgnoitiee
(as illustrated in DEFRA, 2003), consisting of mem
from different local government departments, ne@iring

tr

jsy)

municipalities, and provincial government officials
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Air quality management
system

Johannesburg, Tshwan
and eThekwini

eJohannesburg’'s AQMP report refers to an AQMS as
system which monitors the continuation of the eroiss
inventory, monitoring and modelled
meteorological data. Tshwane’s explanation of arvVisJs
ambiguous, but will be taken here as being simil
defined. The explicit development and regulatiorsiwéh a
system is perhaps unnecessary, given that suclk taek
likely to be the responsibility of one or more plom an
air quality team. Equally, however, making suchystem
an explicit component of an AQMP will ensure thae
management of relevant data is properly contraledugh
designated responsibilities.

data, and

Air quality information
system

Tshwane

Tshwane’s AQMP report makes ambiguouseeferto the
establishment of an air quality information systeks. the
national SAAQIS is under development, this aspec
potentially redundant and shall be excluded froim $tudy.

[i

Reporting and reviewing
system

United Kingdom,
Johannesburg, Tshwan
and eThekwini

This is an essential aspect of a management syatein
estimulates continuous improvement and enhancenighed
AQMP.

Information disseminatior
to stakeholders

United Kingdom and
eThekwini

For the purpose of upholding the tenets of enviremal

governance as described in the preamble of NEMA

(Republic of South Africa, 1998b),
dissemination to all interested and affected partll
promote accountability and transparency in theqaatlity
management process. As such, the inclusion of tefée
systems in this regard is vital to the success@Wis.

informatian

3.6

AQMPs in the NEM:AQA and the National Framework

The NEM:AQA does not prescribe the content or stmecof an AQMP beyond those
already discussed in Chapter 2. To recapitulaggethre specific criteria that AQMPs
must satisfy, which are to: improve air qualityemify and reduce negative air
guality impacts on human health and the environmewidress the effects of
emissions from the use of fossil fuels, industsalirces and any point or non-point
source of air pollution; implement South Africa’'sbligations in respect of
international agreements; and give effect to besttjre in air quality management
(Republic of South Africa, 2004: Section 16).

The National Framework provides fairly extensiveidgmce on the content and
structure of an AQMP at all levels of governmenEAT, 2007a:60-68). With regard
to municipal AQMPs, this involves the setting of @in quality goal in accordance
with relevant legislation and the South Africanl Bil Rights, the collection of current
ambient air quality and emissions data, the conaia of control options for those
substances measured or forecast to exceed thenalatw other standards, the

implementation of these measures of interventibm, dvaluation of the success of

36



these measures, consideration of the implicatidr@spects of the AQMP in terms of
climate change, and the development and re-impleatien of control options
(DEAT, 2007a:66 and 67).

Further to the statutory requirement for considenabf South Africa’s international
obligations in terms of air quality, it is importato acknowledge three significant
international treaties: the Montreal Protocol (UNEFO0O), which governs the
reduction of ozone-depleting substances, the StwokiConvention, which bans the
production and use of persistent organic pollutdRSPs) (DEAT, 2007a), and the
Kyoto Protocol and United Nations Framework Conienton Climate Change
(UNFCCC, 1997), which encourages management anttotasf greenhouse gases
(GHGs). With respect to these agreements, AQMPsreqgeired to facilitate the
monitoring and control of the manufacture and usea number of pollutants explicit

in each of the Protocols.

According to the National Framework (DEAT, 2007&cton 2.4), South Africa’s
status as a developing nation does not requiradirtg commitment to cap or reduce
GHG emissions under the Kyoto Protocol. However,niitigate against future
restrictions in this regard, it would be prudenettsure a minimal impact insofar as
GHGs are concerned, and thus include basic managehereof within the AQMP
framework. Although South Africa ratified the Stébxkm Convention in 2002, the
POP known as DDT is still being used in the contfoinalaria vectors (provision is
made in the Convention for such use should sufftciepidemiological evidence
exist). No further discussion in this regard ises=sary as the management of DDT is
mediated through a Convention implementation panwell as the Africa Stockpiles
Programme (DEAT, 2007a, Section 2.4.3.1), and fbereare not the province of
AQMPs.

3.7 Generic Framework for an AQMP

Having reviewed AQMPs in the UK and South Africa,veell the requirements under
the NEM:AQA and guidance provided by the Nationarrework, it is now possible
to provide a suitable generic framework for digtmeunicipalities in South Africa.
Components of existing AQMPs fell into one of twategories or phases: the first is
the baseline situation, or review and assessmeasephand the second is the
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management and mitigation phase (City of Tshwandated; Scorgiet al., 2003a;
eThekwini Health and Norwegian Institute for Airgearch, 2007). These two phases
are recognised as important and form the first piases of the proposed generic
framework. However, a third phase, termed revied @porting, is introduced based
on the identification of transparent informationssimination as an important
criterion in the preparation of an AQMP (eThekwitealth and Norwegian Institute
for Air Research, 2007). These stages are summdarigeigures 3.4, 3.5 and 3.6, and

elaborated upon in the following sections.

3.7.1 Baseline Assessment Phase

The baseline assessment phase consists of twe stwe primary objectives of stage
1 are the compilation of a comprehensive emissiweritory and identification of
existing air quality management practices. Inclugfethis stage is the assessment of
future developments that will impact upon ambieintcaality, and the subsequent
identification of issues and areas of concern. Rangple of such a development may
be a planned industrial park close to sensitiveeptr areas, or an anticipated
reduction in emissions from a particular sourcéype of source (such as commercial
sugarcane burning). Stage 2 involves monitoring ametre appropriate, modelling of
areas, sources and pollutants identified as kngatential or future problems with
respect to ambient national, provincial and lodahdards. Ultimately, the baseline
assessment concludes with the production of a dentindetailing all relevant
information pertaining to existing air quality aad quality management practices in

the municipality, as well as forecast issues ofceon (Fig. 3.4 and 3.6).

Stage 1 of the baseline assessment should not covemantil the scope of work is
understood and appropriately accounted for. Altoilng formal establishment of the
baseline assessment’s objectives and methodologynamiabe necessary, the project
should not be undertaken without a sound understgraf the required information.
The emission inventory should contain informatiam spurce types and locations,
emissions and emission rates, and contact infoomaf\ situation assessment that
includes a discussion of factors that influence pddlution potential such as
topography and climate, sensitive human and enwiesrial receptor areas, a review
of current and historic monitored air quality datansideration of transboundary
sources and impacts, impacts on climate changeaapdther relevant influences
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should be included in Stage 1. A digital map preduand managed through a GIS

may be the ideal medium in which to present a lgrggortion of this data.

Public participation forms an integral part of Stafy of the baseline assessment,
particularly where the situation assessment iseaaxl. This should also reveal those
areas where certain pollutants are considered sance, health or environmental
hazard by local residents, and will supplement simis data obtained from
industries. Analysis of the measured or estimatais&ons and source geography,
current AQM practices, as well as any existing theahd risk assessment findings,
will allow the identification of current and fututeends in air quality and will lead to
the demarcation of key impact zones, sources, aaliutpnts through the
identification of air quality issues. This inform@t will aid in the development of

management and control strategies in the secorgbpifahe AQMP.

An assessment of existing AQM practices, risk assegts and health studies will
complement the situation assessment by providinig @@ how air pollution is
managed, the effects of air pollution on human theial specific areas, and possible
remediation measures already available or in placeparate assessment of the skills
capacity of the municipality in managing air paidut would also provide valuable
input into assessing the level and amount of tngirand recruitment required for
effective air quality management. Such an exersiseuld lead to active training
and/or recruitment of skilled staff, although thigy be supplemented in the short-
term by the hiring of third parties to undertake tlequired work, provided longer-

term investments in internal skills development@esned.

Once the situation assessment and emission inyemt@ve been completed, the
information contained therein requires verificatitmough actual monitoring and,
where necessary, dispersion modelling. Completioth® first stage of the baseline
assessment should reveal those areas where arabigoglity standards are being, or
are likely to be, exceeded, and as such the sestagd should not be undertaken until
the first stage has been completed. Public opimbtained through participation
procedures should also be acknowledged when utkitegtéhe second stage, as this
would confirm any reports or complaints made remayair quality. Once this second
stage has been completed, analysis of the resalitdvieed into the second phase of
the AQMP. Should the findings of the monitoring anddelling processes reveal that
39



there are no exceedances of ambient air qualitydatads at present or in the
foreseeable future, the municipality must prepareA@Q MP based on ensuring that

the ambient air quality standards will not be exiesk

As all municipalities are required to develop ampiement an AQMP, stage 1 is
universal in its applicability. If no air qualitgsues are identified, or should existing
quantitative emissions data indicate compliancé @&ihbient standards, then there is
little need to progress beyond the baseline asssgsemcept to introduce a system of
regular compliance monitoring. In this way, thosenmipalities with good air quality
do not need to initiate comprehensive monitoringl anodelling exercises, thus

significantly reducing the associated costs.

3.7.2 Management and Mitigation Phase

Once the baseline assessment has been completan, qarality management policy
should be established, outlining the aims and ¢ibges of the AQMP as it pertains to
the municipality in question. The information cantd in the emission inventory and
gathered through stakeholder engagement will gtiide AQM policy, particularly
with reference to specific substances identifiedrexpuiring the implementation of
reduction measures. As inferred, the aims and tbgcof the AQMP will be guided
by the policy, and these should be unambiguous medise. Ambient air quality
target concentrations have been prescribed by tlEeM:NQA and National
Framework, but municipalities should be aware dieotpollutants not listed in
current versions of the national legislation thatynbe having an impact in their
jurisdiction. They should also be aware of the fldsseed to increase the stringency
of prescribed ambient concentrations in accordawidd Section 11(2) of the

NEM:AQA should specific pollutants be particulaggoblematic.

Following the establishment of a guiding policy aobjectives, the municipality
would be required to investigate and implement apgpate control and mitigation
measures for those pollutants identified as hagngegative or potentially negative
impact upon people or the environment. Such measireuld act in accordance with
the air quality policy’s objectives, and shouldaaccount of targets and deadlines for
ambient pollutant concentrations and other featafésQM published in the National
Framework (DEAT, 2007a, Tables 27, 29, 31-37) beogovernment publications.
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Actions may commence with those areas or polluthatsng a detrimental effect on
human health, and progress to those areas wherarhimpacts may be absent but
environmental damage occurs. Consideration must lzsgiven to those pollutants
regulated by the international agreements discusse&ection 3.5, as well as
pollutants stemming from fossil fuels and indus$tsaurces. This will allow for the
addressing of pollutants contributing towards globlimate change, which is a
stipulation of the NEM:AQA and National Framewotk.is also at this stage that
those municipalities in which ambient air qualitgrsdards are not being exceeded are
required to implement preventative measures torensie maintenance of good air

quality.

A co-operative governance facilitation programmesimioe established in order to
encourage the development of effective inter-depamtal and inter-municipal
relationships for the management and improvemenirajuality, as stipulated in the
National Framework, NEMA, the Municipal Systems Aend the Constitution
(DEAT, 2007a, Sections 2.2.2 and 5.1; Republic @itB Africa, 1998b, Chapters 3
and 8; Republic of South Africa, 2000a, Section12&( Republic of South Africa,
1996, Section 41). Further to the discussion obgerative governing initiatives in
Table 3.5, these relationships would need to addaey air quality issues that the
designated municipal department (e.g. Environmed&alth) is not able to manage
on its own. For example, correct infrastructurenplag could aid in the dissipation of
traffic-related air pollution if the local transpatepartment is involved in the AQMP.
Perhaps more importantly, such relationships w#loaensure that those areas in
which transboundary pollution occurs will not baeaged in the mistaken premise that

another authority will take responsibility.

Although the introduction of a system to formallyamage the flow of data from
monitoring, modelling and reduction initiatives mappear unnecessary, it is
important that regular and reliable informatioratquired, processed, and stored so
that trends in air quality dynamics can be obserasd enacted upon. The
Johannesburg and eThekwini AQMPs refer to this esystas an ‘air quality
management system’, but this introduces an elemieatbiguity when considering
that this resembles a plausible synonym for an AQK$ such, it may be better to
term this a ‘data management system’, where peedoare delegated specific
responsibilities that ensure regularity and religbin air quality data management.
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The outcome of the management and mitigation pfeaedocument which records
the control interventions implemented by the muyatty. This document will be
subject to review and change at regular interved®rling to the third and final phase
of the AQMP framework (Fig. 3.5 and 3.6).

3.7.3 Reviewing and Reporting Phase

An essential part of any environmental managemiamt ig the reporting of progress,
interventions, developments, and results to akettalders, and this similarly applies
to AQMPs. The Municipal Systems Act requires allmeipalities to report annually
on both the financial and progress performancetofDP, and thus it follows that
annual air quality reports must be completed farlusion into the IDP report
(Republic of South Africa, 2000a: Sections 46 -.4®)is is in accordance with the
NEM:AQA, which stipulates a need for regular repagton air quality (Republic of
South Africa, 2004: Sections 7(2)g and 17). Theorimfation contained in such a
report is likely to present trends in measured datx the reporting period, as well as
gualitative analysis of the implementation progrefsthe AQMP.

In order to assist with interim monitoring of AQMRplementation progress, bi-
annual or quarterly fora or workshops held betwkmal government departments
involved in the AQM process and other stakehol@gesrecommended, which may
also encourage more active participation from itiless and the public. Any reports
published, whether on an annual or more frequesispanust be available for public
viewing and comment, and should only contain infation that is accurate,
transparent, and for which a government team, dmeat or individual is
accountable. This is to ensure direct compliancéh whe principles of good
governance set out in NEMA (Republic of South Adrie 998b, Section 2(4)).

A final component of the reviewing and reportingapl of an AQMP is the
dissemination of information to the public and adllevant stakeholders. It is
important for the distributing body to use apprafgi media for dissemination,
particularly with respect to those communities bking a low literacy level. In such
circumstances, for example, it may be more appagrior verbal presentation and
discussion of information rather than leaflet oragdndistribution. The distributing
body, likely to be the local government departnresponsible for the management of
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the AQMP, must be aware of stakeholder needs srdgard, and should ensure that
all interested and affected parties are given eqpgabrtunities to examine, discuss
and respond to information generated from the AQMB. 3.5 and 3.6).
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and methodology of the baseline assessm
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CHAPTER 4
TESTING THE PROPOSED GENERIC AQMP FRAMEWORK AT ILEM BE
DISTRICT MUNICIPALITY

4.1 Introduction

The aim of this chapter is to apply stage 1 of baseline assessment developed in
Chapter 3 (Fig. 3.4) to the iLembe District Munigiipy. Following this framework, the
structure of Chapter 4 is thus as follows: Sect#idhrecapitulates on the objectives and
methodology of stage 1; Section 4.3 presents atgiu assessment of iLembe; Section
4.4 discusses an emission inventory for the mualiitjp Section 4.5 reviews current
AQM practices, risk and health assessments; Sedti6ridentifies current and future
trends in ambient air quality in the municipalignd Section 4.7 identifies iLembe’s air
quality issues. Finally, Section 4.8 highlights sowf the difficulties encountered in
striving towards an AQMP for iLembe. All figures ithis chapter are repeated in
Appendix 1 in larger scale.

4.2. Aims and Objectives of Stage 1 of the BaseliAssessment

The primary objectives of stage 1 are the compitatof an emission inventory, the

identification of existing AQM practices, and thdentification of areas and issues of
concern (Section 3.7.1). In order to achieve theges, a situation assessment of the
study area must be undertaken, where all aspeth® agtudy area that can influence or be

influenced by ambient air quality must be considere

Once the remaining steps have been addresseddstens4.1), the identification of air
quality issues must lead to the designation andcatlilon of appropriate ambient
monitoring and modelling. Public participation hast been addressed in this study, as
this was not part of the original study design tudg objectives. However, it is
recognised that public participation is an esséntanponent of an AQMP and must be

undertaken prior to the initiation of stage 2.
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4.3 iLembe Situation Assessment
4.3.1 Location
iLembe is a coastal district municipality situated the north-east of eThekwini

Metropolitan Municipality and south-west of uThuhgwDistrict Municipality in the
province of KwaZulu-Natal, South Africa (Fig. 4.1).

Legend

|:| iLembe District Municipality
- South African District Municipalities

Figure 4.1:  Map showing the location of iLembe BitMunicipality in South Africa
(source: Statistics South Africa, 2001)

The inland neighbouring municipalities are uMziryaDistrict Municipality to the
northwest, and uMgungundlovu District Municipality the southwest. iLembe is the
smallest district in KwaZulu-Natal, with an areaagfproximately 3 260 kfn There are
four local municipalities which together compriseinbe, namely eNdondakusuka to the
north-east, Maphumulo in the north-west, KwaDukirz¢ghe east, and Ndwedwe in the
south-west (iLembe District Municipality, 2006:&ig. 4.2).
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Legend

I:l uMzinyathi District Municipality
l:l uMgungundlovu District Municipality
|:| iLembe Local Muncipalities

- uThungulu District Municipality
I:l eThekwini Metropolitan Municipality

- KwaZ ulu-Natal

uMgungundlovu District Municipality

Figure 4.2:  Map showing iLembe local municipalitee®sd neighbouring district
municipalities (source: Statistics South Afric@02)

4.3.2 Topography

Figure 4.3 presents a slope gradient analysisLimbe, overlain by the river systems.
Colour intensity represents slope steepness oitiagsiscale; thus darker reds indicate
steep slopes, and lighter reds indicate gentlessldpis apparent from this figure that the
coastal half of the district consists of undulatiagd of shallow gradient, whereas the
inland half of the district is significantly moragged, with steep gradients particularly in
the north. There is a clear and prominent elevatio&inge along a southwest-northeast
axis, and approximately halfway between the co@sthnd the western border of the
municipality. Rivers dissect the municipality bywing at right angles to the coastline.
This should be noted for potential impacts upon emetlogy and hence pollution

dispersion. The two largest rivers are the TugethwMvoti rivers.
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Figure 4.3:  Slope analysis of iLembe with river teyss (source: iLembe GIS

Database)

4.3.3 Climate

4.3.3.1 Synoptic Climatology

In terms of prevailing meteorology and its impantair pollution potential (APP), there
are three dominant synoptic regimes that have heemified for the KwaZulu-Natal
region, namely the established high-pressure systepme-frontal situation, and a post-
frontal situation (Scott and Diab, 2000). In eadhhese stages, there are a number of
characteristics that affect APP along the counteést coast. The established high-
pressure system, characterised by anti-cycloniculgtions over the subcontinent,
typically generates light, north-easterly windsy lm moderate mixing depths caused by
upper air subsidence inversions, and nocturnal asarfinversions. During such
conditions, APP along iLembe’s coastal belt is gelie moderate but may be higher in
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the inland parts of the district due to more essakld inversions and lighter winds
(Preston-Whyte and Diab, 1980; Diabal.,1991).

The pre-frontal stage is often typified by northsteely winds as the anticyclone
migrates eastwards over the Indian Ocean and aeteepcyclone approaches the south-
western coast. These offshore winds, known as Béngs owing to their directional
approach from the Drakensberg mountains, can benguznied by very low mixing
depths as the along-coast pressure gradient imgasabsidence ahead of the approaching
low-pressure system. This is when APP is at ithést) and air pollution dispersion
potential correspondingly at its lowest (Prestony¥&hand Diab, 1980; Dialet al.,
1991).

As the low-pressure system approaches and passegravailing wind direction and

strength changes from a light to moderate northteviysto a moderate to strong south-
westerly, often accompanied by rainfall. The sudsat inversion lifts or dissipates, and
the APP falls. The passage of a low-pressure sygimwents the development of
mesoscale circulations owing to the strong southkterty winds (Preston-Whyte and
Diab, 1980; Diaket al.,1991). Figure 4.4 depicts these three synoptiditions, where

a) represents the established anticyclone, b) septe the pre-frontal conditions, and c)

the post-frontal situation.

(@ (b) ©

Figure 4.4:  Synoptic sequence of APP conditionsr &@uth Africa (adapted from
Scott and Diab, 2000)

It is clear that the meteorological progressioranfestablished high-pressure system to
pre-frontal conditions increases APP by lowering #tevated inversion layer, and that

ambient air pollution will be highest at this tim€onversely, APP will be lowest
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following the passage of a low-pressure systemirguthe winter months, stable anti-
cyclonic conditions prevail over the region, thussing the average seasonal APP.
Summer months are characterised by more turbutamtection storms and the passage
of low-pressure systems, therefore lowering theragyee seasonal APP (Preston-Whyte
and Diab, 1980; Diabt al.,1991).

4.3.3.2 Local Climate

Local weather is further influenced by topograpfeatures such as mountains and
valleys, and proximity to the coast. Tyson and tere&Vhyte (1974) explored the
influence of regional topography on wind systems KwaZulu-Natal, specifically
studying diurnal variations in the circulations ahe influence of valley positioning on

these circulations.

According to their observations, as well as thelence from Figure 4.3, the majority of
rivers in KwaZulu-Natal trend northwest-southeast,fact which has considerable
influence on local circulations in iLembe. Stabhgiayclonic winter conditions lead to
the development of well-defined local air circubais in river valleys, generally observed
as two systems: firstly, the down-valley mountaimndv and return anti-mountain
circulation; secondly, the regional mountain-plauind (Tyson and Preston-Whyte,
1972). Although the mountain-plain wind generalgcors further inland than iLembe’s
western border as a result of strong gradient wprdsenting them from penetrating the
coastal belt, they may nevertheless be responfabléransporting pollution generated

inland of iLembe into the district.

During fair, stable conditions, north-westerly ssalith-easterly winds can be generated
by the cycle of daytime solar heating and noctuowalling — sometimes known as land
and sea breezes respectively. When regional meouptain long-range transportation
reaches the coast, there is a chance that daytnsleoe sea breezes may recirculate
pollution back towards iLembe, resulting in theamdl emissions having a double impact
on the municipality. Typically, sea breezes wilvdl®p during the morning hours and

prevail throughout the day, and land breezes wNedop in the late afternoon or evening
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(Tyson and Preston-Whyte, 1972). As atmosphericrggneénput increases during

summer, it becomes difficult to differentiate beémevalley-mountain and gradient winds
(localised convection storms will also have vamaiohpacts at the local scale), but winter
shows a higher proliferation of valley-mountain dsnas coastal-maritime temperature

gradients decrease (Tyson and Preston-Whyte, 1972).

Figure 4.5 shows the impact of two types of toppbra configurations evident in
iLembe on land breezes (valleys parallel to theeslm the inland region, and northwest-
southeast valleys in the coastal belt). It shovas ¥alleys at right angles to the slope and
wind direction induce local circulation perpendenulto the wind direction, whereas
valleys parallel to the slope and wind directioduoe local valley-mountain circulation.
iLembe’s river systems flow perpendicular to thestbne (Fig. 4.3), therefore the large
majority of valleys in the coastal belt will expance local wind circulations similar to
those of the bottom image, where backflows willin@date atmospheric pollution.
Localised areas where river direction runs paradiehe coastline will experience flows

similar to those indicated in the top image.

Figure 4.5:  Diagram of land breezes with paralkdleys at right angles to the slope
(top) and valleys parallel to the slope (bottomygdn and Preston-Whyte,

1972:644)
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The region’s interior will differ depending on tistrength of the temperature gradient
induced by the daily warming and cooling of thedand sea. The effect of the sudden
change in topography approximately halfway betwé#an coastline and the western
boundary is uncertain, and may entirely negateetfext of the temperature gradient. If
such is the case, then valley-mountain circulatiolikely, where stable conditions may
cycle emissions between the valleys and highersarAa lower areas may also be
subjected to strong temperature inversions dutiagles weather conditions, the effects of
pollution sources in valleys are likely to be wotisan those sources situated on plateaus
and higher altitudes.

In the context of ambient air quality, the circidas discussed will have varying impacts
on the dispersion of air pollution based on loagatiseason, and synoptic conditions. In
anticipation of initiating an AQM system and dey@iagy AQM and control initiatives, it
is important that meteorological factors are takdn account. Figure 3.4 in Chapter 3
prescribes the monitoring and modelling of air guain areas of concern, and
meteorological monitoring and modelling will be egtal to understanding APP and

ambient air quality.

4.3.4 Population Distribution

According to the IDP (iLembe District Municipalit006), Maphumulo, the southwest
areas of Ndwedwe, and the coastal and inland aséaNdondakusuka are almost
entirely traditional tribal authority areas, chdeaised by subsistence farming activities.
The northern areas of Ndwedwe, the central cormd@Ndondakusuka and KwaDukuza
are the commercial farming hubs of the region, amude the urban centres of the
municipality (Fig. 4.6). The urban areas are charé&ed by mixed land use, with a high
level of infrastructural and service developmeritisThas attracted industries, which are
concentrated in Stanger, Isithebe, and Mandenin{lee District Municipality, 2006:9)

(Fig. 4.6). Other urbanised areas include NkwaznK&azi), Ndwedwe town, and

Ballito. The population is fairly evenly distributeamongst the four local municipalities
(Fig. 4.7), with the largest number of people regjdin KwaDukuza and Ndwedwe

municipalities (Statistics South Africa, 2001). #dugh Ndwedwe is predominantly rural
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in terms of development, its population is proporéite to its size as the largest
municipality in iLembe.

N
w E
B
% Gsithebe
Mandim
Ndwedwe Legend
{ - iLembe Urban Areas

Figure 4.6:  iLembe urban centres (source: iLemle Gatabase)
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Figure 4.7:  Bar graph showing population distribntby race and local municipality
in iLembe (source: Statistics South Africa, 2001)
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Table 4.1 shows population distribution data, idotg population densities for the key
areas identified. Similar information is presengedphically in Figure 4.8. The Census of
2001 denotes small geographic areas as ‘sub-plamed’this is reflected in both Table
4.1 and Figure 4.8.

Table 4.1: Population data for iLembe (adapted f&iatistics South Africa, 2001)

Local Population

U Sub-Place Population Area (km) Density
Municipality (people.kni?)

Maphumulo Ntunjambili 7 908 33.6 235.4
P Ekungobeni 6 932 43.1 160.8
Hlomantethe 11574 98.1 117.9

Ndwedwe Ndwedwe 2089 14.1 148.2
Shangase Village 7 795 72.1 108.1

Isithebe 9 627 13.7 702.7

eNdondakusuka Endlondlweni 8 729 9.8 890.7
Mandeni 1763 9.1 193.7

Sundumbili 21 378 3.8 5625.8

Darnall 2769 7.5 369.2

KwaDukuza Shakaville 8 501 4.2 2024.1
Stanger 11199 9.5 1178.8

Groutville 6 109 3.1 1970.7

Legend
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Figure 4.8:  iLembe sub-place populations (soustatistics South Africa, 2001)
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Where Figure 4.8 indicates multiple sub-placesStanger and Isithebe, these have been
amalgamated into single areas in Table 4.1 in aaweeflect more accurately the urban
population of Stanger town and Isithebe respegtivBbpulation density figures were
calculated using area values from Statistics Sdftica (2001). Higher population
densities imply a greater likelihood of pollutioousces, and a density analysis provides

an indication of where sensitive receptors ardyike be located.

4.4  Emission Inventory

4.4.1 Provincial Emission Inventory

The KwaZulu-Natal Department of Agriculture and Eommental Affairs (DAEA)
commissioned an independent environmental consylfadanokuhle Environmental
Services, to investigate and compile a provinamaissions inventory (Mjolet al, 2007).
The study focused on seven primary pollutants iledtby the DAEA, namely CO
(carbon monoxide), CO(carbon dioxide), SO (sulphur dioxide), NQ (oxides of
nitrogen), Pb (lead), TOC (total organic compounds, total volatile organic
compounds), and PM (particulate matter). Lack dadevailability resulted in emission
information being gathered from only four industrnd the district’s total vehicle fleet.
Table 4.2 presents these data as produced by BYjdi. (2007). Information on how
these data were calculated was unavailable.

Table 4.2: iLembe emission inventory (adapted fidjali et al, 2007)

Sector Source Nature CO, CcoO SO, NOx PM Pb TOC
of (tons/ | (tons/ | (tons/ | (tons/ | (tons/ | (tons/ | (tons/
Industry | year) year) year) year) year) | year) | year)

Sappi Paper 2978.4| 2409 | 6209 331.1 0.6 4.9
Mandeni mill
Gledhow | Sugar | ga9749 | 143 | 0.02 421 575 0.4 3.2
Mill mill

Industry | United
National Brewery 27.3 75.1 27.2 55.1 6.6
Breweries

BayerLtd | Chemical 055 | 795 | 291| 022
(Lanxess) | products

Subtotal | 53973 | 3149.2 2492.] 1072 961,5 1.03 1416

Vehicles 4696.5 33.3 514.6 93.5 859.2

Total | 53973 | 7845.6) 2525.4 1586.6 1055 1.03 873.8
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Owing to the paucity of data on industrial emissiothe information from the four

industries identified cannot be used in any mednlngay as it cannot be related to

broader impacts on ambient air quality, except ases where these industries are

geographically isolated. Although the vehicle eioiss are useful in that they provide an

overview of total vehicle contributions to distriwide ambient air pollution, the data

have limited use owing to the lack of location-gfie¢i.e. national roads versus primary

roads, etc.), time-averaged measurements fromfgpsaurces.

4.4.2

Industrial Point Sources

Further information on additional industrial sowgc¢g available from a study by Seppings

(2005). Seppings was tasked with undertaking anr@mwental risk assessment for

iLembe, a significant portion of which related tio quality and atmospheric emissions.

In her study, Seppings visited a large number dem@ally significant industries in

eNdondakusuka and KwaDukuza, focusing on thosevites within each individual

operation that may have an impact on ambient afityuSeppings, 2005:7-54). Tables

4.3 and 4.4 present summarised data for eNdonde&umud KwaDukuza, where those

activities requiring or already in possession gégistration certificate under the APPA

owing to the operation of scheduled processegdiattivities) are noted.

Table 4.3: Scheduled processes in eNdondakusulecésd&eppings, 2005)
Industry Samplgd by Scheduled Processes Reg|s_t_rat|on Possible Emissions
(Type) Seppings Certificate
. Bagasse incineration PM; ash; S@ NOy; VOCs;
Amatikulu } .
, Yes processes; power generatian  Yes odorous substances
(sugar mill)
processes

SAPPI KRAFT Yes Paper and pulp processes Yes PM; SQ; NOy; VOCs; CO

(paper mill)
VOCs; odorous substances;

Inkunzi PM; fumes; dioxins; persister

Yes Iron and steel processes Yes ]

(foundry) organo-halogens; heavy
metals
VOCs, heavy metals, CO,

Chemical industry Yes Power generation processes No| asbestos, manganese, silica,
NOy, fluorine compounds, 9

SA Melting No Lead processes Yes Pb; CO and CO

Scaw Metals No Iron and steel processes Yes cacand

Tarmac No. 5 No Macadam preparation Yes PM

processes
Bayer (Pty) Ltd No Amine processes Yes VOCs
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Table 4.4: Scheduled processes in KwaDukuza (so8eggpings, 2005)
Industry Samplgd by Scheduled Processes Reg|s_t_rat|on Possible Emissions
(Type) Seppings Certificate

Bagasse incineration PM; ash; S@ NOy; VOCs;

Gledhow } .
: Yes processes; power generatian  Yes odorous substances

(sugar mill)

processes

Bagasse incineration PM; ash; S@ NOy; VOCs;
Darnall } .

: Yes processes; power generatian  Yes odorous substances

(sugar mill)

processes
SAPPI Fine Paper Yes Paper and pulp processes ves | PMes SO NOx; VOCs; CO
(paper manufacture|
Wood products Yes \éVo_od burning and wood- No VOCs and PM

rying processes

Metal industry Yes Copper processes No CO and CO
Metal industry Yes Galvanising processes No CO@od
Metal/Plastic Yes Galvanising processes; metal No VOCs and N@; CO and CQ
industry spray processes

It is noted that the Seppings (2005) study idesdifiL5 industries conducting scheduled

processes, not all of which were operating withegigtration certificate. Industrial

emissions are therefore expected to be far highan those reflected in Table 4.2.

Unfortunately the Seppings (2005) study did nobrd@actual emissions.

The most recent emission data is that available ftlbe APPA registration certificate

review project. An independent air quality consutia in Johannesburg, Airshed

Planning Professionals, was appointed to carry eaowational review project through

which registration certificates issued under APPAravreviewed and re-issued as
atmospheric emission licenses (AELs) under the NKEDA (DEAT, 2007b). This

database shows that there are 16 industries inbeewhich operate under registration
certificates, 11 of which are located in KwaDuk&aott, 2007: pers. comm.). Included

are paper and sugar mills, metal refineries, aatg-siwned hospitals.

Of the 16 industries identified in DEAT’s regisimat certificate database for iLembe
(DEAT, 2007b) (Section 4.4.3), only 10 are accodnter in Seppings’ study. This
contrasts further with the eight operators ideadifin iLembe’s database (see Figure 4.9).
Comparison of Seppings’ results and the data obtaifrom DEAT’s registration
certificate database indicate that some of thestighs identified by Seppings as having
registration certificates (such as Scaw Metals 8AdMelting) either no longer exist or
were incorrectly identified. As the APPA review pess is more recent and reliable,
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these data should be given precedence over othaiest However, as geographic data
for the outstanding industries from DEAT’s databhage not been recorded, the figures

hereafter only include those industries acknowlddgdahe municipal database.

There are a number of potential atmospheric poltugmitters located throughout the
district (Fig. 4.9). Fixed-location sources of pdibn, known as ‘point’ sources, were
identified using two datasets from the iLembe G#$ablase which record industrial and
commercial activities. These datasets were enhativedgh the identification of those
activities which are in possession of registratomrtificates issued under the APPA
scheduled processes control regime, the namesagatidns for which were obtained

from the national registration certificate elecimodatabase (see Section 4.4.3).

Ntunjambili

Isithebe

Mandini
el

Legend

% Registration Certificates - Health Database
Registration Certificates - Business Database
Chalk Extraction

Quarry

Sand Extraction

Potential Emitters

I iLembe Urban Areas

®e ¢ @ o0

oo
o -%dwedwe
. &

Figure 4.9:  Location of potential anthropogenicrp@ource emitters (source: iLembe
GIS Database)

Eight of the industries indicated on Figure 4.9 seeorded as requiring or possessing
registration certificates. Three of these, ideatifby green dots on the figure, are regional

state-run hospitals, whereas those operationsifigehby yellow dots are industries. In
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eNdondakusuka this includes Inkunzi Foundry andsWldtlinerals in Isithebe (both
involving metal refining), and a Sappi paper millMandeni; Darnall and Gledhow sugar
mills in Darnall and Stanger respectively, as wadl Stanger Provincial Hospital in
KwaDukuza; and Umphumulo and Untunjambili provihdiaspitals in Maphumulo.

Additionally, the Isithebe/Mandeni area also host:iumber of other industries, the
majority of which are manufacturers. Included irstbount are furniture manufacturers,
textiles, metal and plastic manufacturers, engingérehicle workshops, and chemical
manufacturers. In Stanger, furniture manufactumeestal and plastic manufacturers, and
engineering/ vehicle workshops are noted. Emissifsam the different operations
include VOCs such as toluene, formaldehyde andnegde NQ, CO, SQ, PM, and
heavy metals such as cadmium and nickel (SeppR@f5). Although these industries
may not require registration certificates underAfRPA, it is possible that revision of the

National Framework may incorporate some of thesegsses as listed activities.

It is likely that the communities in Isithebe, Mami Sundumbili, Stanger, and
Shakaville will be affected by similar types of jbénts, given the similar types of
industries located nearby (Tables 4.3 and 4.4)drticular reference to the identified
scheduled processes (Seppings, 2005; DEAT, 20Qfb¥e will include particulates,

SOk, NOx, VOCs, CO and C¢) and odorous substances. Certain areas of Isithete

Mandeni are additionally likely to be affected bgay metals, persistent organo-
halogens, asbestos, and lead. Reviewed in thextarteambient pollution management
and the NEM:AQA, all seven common pollutants idiggdi for ambient standards are
likely to be found in these areas (where ozone feilin as a result of photochemical
reactions between oxides of nitrogen and oxygeapl@ 2.1). The effects of smaller-
scale industrial processes will compound thesedpmlutant groups from an ambient

perspective, and will have more localised effectsbst cases.

4.4.3 Vehicular Emissions

In addition to the point sources, vehicular trafflso contributes towards poor air quality.

National and primary road networks are likely taniriioute gaseous and combustion-

60



derived particulate matter, whereas secondary amdnwnity road networks in rural
areas are likely to contribute primarily towardstgallate matter loading. Road networks
in iLembe are shown in Figure 4.10. It is therefexpected that road-based emissions in
south-west Ndwedwe, most of Maphumulo, and northeNdondakusuka will be
primarily particulate in nature (i.e. dust from tteads), whereas road-based emissions in
southern eNdondakusuka, most of KwaDukuza, andheaortand north-eastern Ndwedwe

will be a mixture of particulate matter and gaseenmsssions.

Legend
=== jLembe Roads - National
—— iLembe Roads - Primary
—— iLembe Roads - Secondary
—— iLembe Roads - Community
I iLembe Urban Areas

Figure 4.10: iLembe road network (source: iLemb8& Ghtabase)

From Figure 4.10, it is apparent that the individudban areas will experience different
vehicle emission issues. Ndwedwe is primarily asedsby community and secondary
roads, which will result in a relatively high prafion of particulate pollutants. In

contrast, Stanger is accessed by the nationalrcoadng parallel to the coastline, as well
as primary and some secondary roads, which widljikesult in a high proportion of

gaseous emissions. The movement of hauliers betVaege industrial complexes and
sugarcane farms will have significant impact orarand urban communities, but this

will vary according to the distribution and conaatibn of such sites, as well as the type
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of road surface upon which hauliers must travel @mbient suspended particulates will

greatly increase should trucks have to travel almrgpacted dirt roads).

Many of the point source emitters identified in Uiig 4.9 are located in close proximity
to the road network. This relationship will haveyrsficant impacts with respect to
ambient air quality, and the effects of differeghicle and industrial emissions should be

appropriately considered in town-planning and reatezh exercises.

4.4.4 Sugarcane Burning

Commercial sugarcane cultivation forms a significaercentage of iLembe’s land use
(30.55 % compared with the total of 0.25 % for urla&d industrialised land). During the
winter harvest months, most sugarcane fields aredouin order to reduce harvest time
and cost of labour (Seppings, 2005). When recorisglehe area of land used for
commercial sugarcane cultivation identified in Fegd.11, it is clear that there is a very
large pollution potential associated with thesenig activities.

® Barren rock

B Cultivated: permanent - comumercial sugarcane

H Cultivated: temp orary - geimi-
commercial/subsistencedrvland
M Degraded: thucket & bushiand (etc)

& Degraded: ununproved grassiand

B Improved grazsland

H Shrubland and low Fynbos
 Thicket & bushland (etc)

B Unimproved grassland

E Urban / bult-up land: comunercial

HUrkban/ built-up land: mdustrial / transport

M Urban / built-up land: residential

U Urban / built-up land: residential (small
holdmgs: bushland)

LU'Waterbodies

LI Wetlands

Figure 4.11: Pie chart showing proportionate lasd in iLembe (source: iLembe GIS

Database)
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Such activities are prominent in the KwaDukuza oagiwhere most of the local
municipality is under commercial cultivation (Fi4.12). While the South African Sugar
Research Institute (SASRI) has introduced locasipeeific burning codes of practice,
where farmers in certain regions are required to lheir crop in a staggered sequence to
minimise the impacts on surrounding communities BA 2007), it is clear that
sugarcane burning is a significant source of pioltuin the iLembe District.

I iLembe Urban Areas

[ Barmen rock

[ Cultivated: permanent - commercial sugarcane

I Cultivated: temporary - semi-commercialisubsistence dryland
7] Degraded: thicket & bushland (etc)

[ Degraded: unimproved grassland

I Forest

[ Forest plantations

[ 1 Improved grassland

I Shrubland and low Fynbos

[ Thicket, bushland (etc)

I Unimproved grassland

I Urban / buitt-up land: commercial

[E2 Urban / buitt-up land: industrial / fransport

[ Urban / buit-up land: residential

[_1 urban / buitt-up land: residential (small holdings: bushland)
I Waterbodies

[ Wetlands

Figure 4.12: iLembe land use (source: iLembe Gl&base)

According to Seppings (2005:49), farmers burn tlseigarcane prior to harvesting in
order to reduce the extraneous leafy material, avgrharvesting productivity (less
foliage to cut and handle), and improve the qualitythe sugar. Increasing harvesting
productivity also lowers harvesting cost, savingney for both the farmer and the
consumer. Approximately 90 percent of South Africugarcane farmers use manual
labour to harvest their crop, thus an easier hamesults in a less labour-intensive
exercise. Additionally, harvested crop with lesbaige results in a higher proportion of
usable product on hauliers and ultimately feweriales on the roads, thus reducing

vehicle-related emissions and road damage, asasellear and tear on machinery at the
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sugar mills. It has also been proposed that cropitg increases soil productivity owing

to increased micro-organism activity and nutriexaycling.

Seppings (2005) presents tabled data from a buseagon in Hawaii in 1990, detailing
individual pollutant emissions based on overallpcproduction. Table 4.5 shows this
data with comparative South African sugarcane Imgrremissions for 2007 based on
harvest predictions by the South African Sugar Asdgmn (SASA) (SASA, 2007a). The

South African emissions predictions are approxioraibased on a proportionate total
crop mass ratio of 1:3.25 to the Hawaii data.

Table 4.5: Annual emissions from sugarcane burmngawaii, 1990 (adapted from
Seppings, 2005, Table 9.10 and SASA, 2007a) (alsmeements in tons

per annum)
Total Dry Oxidised | Released
Country Production | Matter C N CH, N,O NOyx (6{0) Total
Hawaii 6540925 | 437980 180 95p 1 158 543 8.1 140  10|85¥ 548
i?rll‘ég 21223000| 1423435 588107 3768 1764 26 455 2835 37531

According to SASA (2007b), Darnall and Gledhow sugaills in iLembe together

processed 2 421 250 tons of the 2006/2007 cropshmuaitalled 20 278 603 tons. Thus
iLembe processed 11.4 percent of South Africa’sastane, and it is likely that this
translates to a similar percentage for the amotisugarcane grown. iLembe therefore
represents a significant proportion of the coumstrgugarcane crop, supporting an

important contribution towards the municipality'ecome through productivity and taxes.

Although sugarcane burning is possibly the singlegdst contributor to atmospheric
pollution in the area owing to the extent to whitchccurs, the contribution to individual
pollutant concentrations varies considerably. Gitteat iLembe processed 11.4 percent
of South African’s 2006/2007 sugarcane crop, propoate emissions calculations
indicate that burning contributed 201.1 tons of ;CP1964 tons of BD, 51.87 tons of
NOx, and 4 022.5 tons of CO during that season (T4uale

These figures can be compared with the emissioenitavy supplied by Mjoliet al

(2007) (Table 4.2), where SAPPI Mandeni and Glediuillcontribute larger amounts
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of NOx (620.865 tons and 421 tons respectively), bueleasmounts of CO (2 978.4 tons
and 143 tons respectively). The contribution obaine particulates from sugarcane
burning has not been accounted for in Seppingadystut it is possible that this is the
pollutant of greatest concern, given its impactvmibility as well as its nuisance effects

(for example, ash accumulation on buildings, darsdry, etc.).

Provided that prevailing meteorology does not hanijpe management, the sugarcane
burning schedule is usually dictated by the reogivsugar mill according to its
processing capacity. Assuming suitable weather, niile will allocate specific load
capacities to the farmers, which then influenceshihirning in each associated area. Thus
the mill is in a position of authority to determitiee location of likely crop fires during
particular periods. However, as certain conditionan prevent sufficient fire
management, the development of ideal burning cimmditmay stimulate widespread

opportunity harvesting (Lynski, 2007: pers. comm.).

Well-developed relationships exist between comnaéreind small-scale sugarcane
farmers and many community groups, where farmessoeations may provide pre-
burning warnings when they are able. Burning i® aéxjuired to operate in accordance
with industry practices, which in turn are goverrgdthe National Veld and Forest Fire
Act (No. 101 of 1998) and the National Forest airé Eaws Amendment Act of 2001.
Through this legislation, the National Fire Dangating Index System (NFDRIS) was
introduced, which is a tool designed to providemirag to farmers of dangerous burning
conditions. However, aside from these tools, trgastane industry remains largely self-
regulating (Lynski, 2007: pers. comm.). It is thieportant for the iLembe environmental
regulators to develop a close working relationshifh the local sugarcane growers’

associations and sugar mills.

4.4.5 Indoor Air Pollution

Widespread sources of indoor air pollution can atsignificant area sources of air
pollution, particularly where fossil fuels are ifielently combusted. The amount of time

that people spend indoors in both rural and urlveasaalso introduces significant chronic
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No. of Households

health risks associated with poor indoor air qualitacobson, 2002:242). Figure 4.13
indicates the types of fuel used for householdtiinghin the densely populous areas of
Isithebe, Endlondlweni, Sundumbili, Shakaville, r&tar, and Groutville. Pollutants
associated with fossil fuel combustion include Q@ and NQ, SO, and VOCs
(including benzene, a human carcinogen) (JacolZf?:243-247).

25000
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15000 ] -
B Gas
10000 M Paraftin
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m Other
0 m Not applicable
\O
‘(»Qb

Figure 4.13: Bar graph showing household fuel sesifor lighting (source: Statistics
South Africa, 2001)

Although the occurrence of these pollutants in kbofds requires regulation under the
Occupational Health and Safety Act (Republic of tBowdfrica, 1993), the mass
generation of these emissions in communities canifgantly reduce ambient air
quality. Although electricity is the most widelyadssource of energy, its exclusion from
analysis presents a clearer picture of the preeelef more locally-polluting fuels (Fig.
4.14).
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Figure 4.14: Bar graph showing household fuel sesirdor lighting excluding
electricity (source: Statistics South Africa, 2001)

4.5  Ambient Air Quality Data

There is a single air quality monitoring statioreggting in iLembe. The station is located
at Sundumbili Higher Primary School in Sundumbibwinship near Mandeni. It was
commissioned in 2005, and is equipped to capturdath temperature, wind direction
and speed as meteorological parameters, as welb@s ozone, NQ and PMy
concentrations. Problems encountered regardingtdt®n’s operation include a lack of
technical expertise, uncalibrated equipment, coempntalfunction, lack of accessibility
to captured data, and malfunctioning equipmentaAssult, very little data are available

from this station (Sukhdeo, 2007: pers. comm.).

Hence, the only data that could be accessed ferdisiearch pertains to limited Sata
provided by Mjoliet al. (2007) for the months of January and February 200i¢ data
provided by Mijoli et al. (2007) indicates minimum, maximum, median and ayer

values for all days that concentrations were meakurut there is no indication of data
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averaging periods. Figure 4.15 presents the dagyame concentration values. The time
series is sporadic, with measurements commencing demuary 2007, a data gap from

23 January to 3 February, and February measurernegiisning on the fourth.
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Figure 4.15: Bar graph showing measured $@nhcentrations at Mandeni monitoring
station for January and February 2007 (adapted WMol et al, 2007)

Comparison of the measured concentrations agaiestptoposed 24-hour ambient
standards (DEAT, 2007a), stated in Table 2.1 inpB#ra2 as 125 pg.th(or 48 ppb)
indicates that there were no ambient,®®ceedances at the Mandeni monitoring station
during the recorded days in January and Februa®p07, with a highest recorded value
of less than 12 ppb. However, given the substagials in data, the short monitoring
window, as well as uncertainties relating to avamrgdimes and measurement accuracy
(no information is provided pertaining to the insirent calibration dates, credibility of
calibration specialists, etc.), these data shoatde used as an indicator that ambient air
quality is acceptable in iLembe. Table 24 of thetibdel Framework indicates that
iLembe has been identified as having potentiallgrpair quality (DEAT, 2007). Urgent
intervention is required to obtain more reliableb&nt air quality data if meaningful

progress is to be made on the AQMP.
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4.6 Current AQM Practices, Risk and Health Assessnms

At present, air quality issues in the municipaétg dealt with largely on aad hocbasis,
where complaints from residents in receptor areag tngger communication between
the authority and the offending industry or emit{®@ukhdeo, 2007: pers. comm.).
Although intermittent fora are held with certainykemitters and interested stakeholders,
the infrequency of these meetings and lack of gdrfelow-up are clear. It was noted
that the district's department of environmentallties unable to adequately address air
quality issues owing to staff shortages and lac&pgropriate skills. Existing staff do not
have the institutional capacity to assume air quafianagement responsibilities, and the
department has still to appoint an air quality coinofficer (Sukhdeo, 2007: pers.
comm.). This is consistent with Naiker's (2007)dstuwhich indicated that 28% of
municipal environmental health departments plarioeemploy additional staff in order
to meet AQM needs (Naiker, 2007: 101).

Aside from Seppings’ (2005) study, discussed intiSes 4.4.2 and 4.4.4, no risk or

health assessments have been undertaken for iL(Sukbdeo, 2007: pers. comm.).

4.7 Current and Future Trends in iLembe’s Ambient Air Quality

The current trend in ambient air quality in iLemhbédicates a likely deterioration, owing
to the inability of the district’s environmentaldith department to adequately address air
quality issues. Development trends show an inangasumber of residential housing
estates planned for the coastal areas such agoBalnkwazi and Blythedale Beach
(iLembe District Municipality, 2006: 53). Most dfi¢ land purchased for these estates has
been acquired from Moreland, the property divissbsugarcane-growers Tongaat-Hulett
Group (iLembe District Municipality, 2006:53). Andreased number of housing estates
will result in a concurrent increase in road t@feind therefore vehicular emissions.
Although the area of land dedicated to sugarcao®igg may decrease in certain areas,
the overall impact of sugarcane burning may ndebsened to a noticeable degree owing
the distribution and number of sugarcane farmehéndistrict, as well as the effects of

long-range pollution transportation. Developmemtsthe industrial centre of Richards
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Bay will also impact on transboundary pollution guaial, both directly from industrial
point sources, as well as through increased trélifv through iLembe. The tourism
industry is also currently expanding, which wiltther increase vehicle emissions in the
district (iLembe District Municipality, 2006: 56).

The district’s location between Durban harbour Thekwini and the Port of Richards
Bay in uThungulu, as well as the proximity of then¢g Shaka International Airport and
associated Dube TradePort currently under consgtruah the north-east of eThekwini,
increases the potential for iLembe to capitalisesjifi-over investments (iLembe District
Municipality, 2006: 56). For example, Isithebe lesn earmarked for further industrial
development in order to maximise trade opportusiteeated through the King Shaka
airport and Dube TradePort (iLembe District Munaify, 2006: 56-57). However, a
backlog in the provision of supporting infrastruetusuch as water, sanitation and
electricity is likely to hamper this trend (iLemBastrict Municipality, 2006: 56). Recent
decreases in the availability of electricity onational scale will compound this effect.
South Africa’s energy supplier, Eskom, recentlyoremended that the country place a
moratorium on all large industrial developmentsiluadt least 2013, when the electricity

supply is expected to improve (Enslin-Payne andnvBrd2008).

However, these trends require further investigatiod ratification through quantitative
emissions data analysis and emissions forecaslingre is also an opportunity for the
environmental health department to form a workielgtionship with the district’'s town

planners, as present and future commercial andsiridudevelopments (and residential

developments to a lesser degree) will impact oalised ambient air quality.

4.8  Air Quality Issues

4.8.1 Receptor Areas

There are a number of locations in iLembe thatlkedy to be affected by poor air

quality, depending on prevailing weather conditiopioximity to sources, volume, rate

and types of emissions, stack height (where apgpkgaand pollution persistence. As
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most of these conditions may vary on a day-to-dagid) it is relevant to examine those

areas likely to be regularly affected as per sotype and prevailing wind directions.

The density of potential point-source emittershe Mandeni/lsithebe area is likely to
have the greatest impact on the eNdondakusuka caitiesuof Isithebe, Endlondlweni,

Sundumbili and Mandeni, as well as other adjacarit less-populous communities.
Similarly, but to a lesser degree, certain areaBallito in KwaDukuza will be affected

by the sand- and stone-extraction operations inatte@, as will areas of Stanger. A
number of rural communities in Maphumulo and Ndwedway be adversely affected by
road-based emissions, and it is likely that urbammunities in Stanger, Mandeni and

Isithebe suffer from similar problems (Fig. 4.9 ahii2).

The scale on which sugarcane burning occurs makhs iargest contributor to poor air
quality in the region despite staggered burningraip@ens governed by local mill
schedules (Seppings, 2005). Over a burning seamwth, accounting for long-range
particulate transportation, most of the districlikely to be affected at varying times.
Populous communities of note in this regard incl@&langer, which is located in the
centre of the sugarcane belt, Darnall, Zinkwazi, nMai, Isithebe, Sundumbili,
Endlondlweni, Ballito, Ndwedwe, Shangase Villagad adlomantethe, all of which lie
along the northeast-southwest wind axis. uThungud eThekwini municipalities will
also be affected by sugarcane burning, given thet are situated to the north-east and
south-west respectively. This highlights the need inter-municipal co-operative
governance initiatives, where representatives feawh municipality may hold positions

on neighbouring air quality steering committeesc{®a 3.6.2).

A number of sensitive natural environments are chosggnificantly including wildlife

reserves, wetlands, other sensitive habitats, brgesltes, and estuarine systems (Fig.
4.16). Such areas will need to be accounted fomwdssessing the impacts of poor air
quality, particularly those areas situated withie sugarcane belt as they are not only

likely to suffer combustion-related impacts, bull &iso be under threat of fire.
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Figure 4.16: Sensitive natural environments (saut@nmbe GIS Database)

4.8.2 Transboundary Pollution

There are a number of factors that may result idiom- and long-range transport of
pollutants to areas adjacent to industrialisedamyland sugarcane areas, as well as those
areas adjacent to the municipality. Generally, stdal clusters will emit larger quantities

of pollution than single point sources, thus am@djacent to such clusters are likely to be
more affected by air quality-related health andsance impacts than those areas adjacent
to single, isolated sources. Similarly, receptaaarlocated along the prevailing wind
axis on either side of such clusters will be susbkpto poor air quality episodes. This is
particularly relevant to communities to the nortse of Mandeni and Isithebe in
uThungulu Municipality, and those communities toe tsouth-west of Ballito in
eThekwini, as they will be affected by, as welladfect, the air quality in the respective

locations.
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Mountain-valley winds and prefrontal conditionstive interior of the district may result
in certain areas of Maphumulo and Ndwedwe beingctéd by pollution from
uMzinyathi and uMgungundlovu District Municipaligig although this will depend on
industrial, urban and agricultural activities iregie locations. The burning of grassland
firebreaks in the interior of the province is a ecnan method of controlling the potential
outbreak of wild fires, and these activities mayauot on the aforementioned sensitive
environments, as per prevailing meteorology. Toaply is likely to play a greater role
in these areas, both in terms of shielding commasirom upwind pollution as well as

creating pollution accumulation in other locations.

Regional mountain-plain winds, which develop duriihg night between the Drakensberg
mountains and the coastline (Preston-Whyte, 1974y, transport air pollution generated
inland of iLembe in uMzinyathi and uMgungundlovu Mcipalities over the district and
out to sea. However, the development of onshorletions during the day, as well as
north-easterly winds induced by synoptic-scale fues systems, may return any
transported pollution back to the coast. Thus, upolh emitted in uThungulu
municipality is likely to affect iLembe during sucbnditions, as will pollution emitted in
iLembe be likely to affect eThekwini, as north-eaist winds will transport offshore

pollution towards the south-west.

The scale at which sugarcane burning occurs inesetise significance of long-range
pollution transport, particularly concerning pantates and ash which are light enough to
be borne long distances by the wind. If burningassumed to occur most frequently
following the passage of a temperate cyclone, gibha the cooler, breezier conditions
are more conducive to fire control than prefrortahditions characterised by hot, dry
weather, then the long-range transport of pollgtamill impact on the neighbouring
uThungulu District Municipality (Fig.4.2 and 4.12owever, weather conditions during
an established continental high-pressure systemth@easterly winds) may result in
eThekwini municipality being affected more appaernthan uThungulu given the
extension of the sugar belt to the south-westemudyoof iLembe (Fig. 4.12). These

impacts may extend in return to iLembe, where droming in north-eastern eThekwini
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and south-western uThungulu will affect communitaes environments that lie along the

prevailing wind axis.

Both uThungulu and eThekwini municipalities aresslfied by the National Framework
as having ‘poor’ air quality (DEAT, 2007a, Table)2Additionally, areas of iLembe may
be affected by episodes of poor air quality in ukMgundlovu and uMzinyathi district
municipalities, particularly during pre-frontal atiions when north-westerly winds
prevail. This further highlights the need for intaeunicipal co-operative governance

initiatives.

4.8.3 Climate Change

Climate change, and the contribution thereto frdra various pollution sources in

iLembe, is an aspect of pollution management thegnels beyond municipal borders. As
such, it is unlikely to be a high priority for maipal air quality managers when there
may be other, seemingly more important local impaetquiring remediation and

management. However, the effects that climate ahavill have on the region, as well as
the impacts that atmospheric pollution from theiordghave on climate change, remain
largely unknown. Preventative interventions shdwddinstituted where negative impacts
are anticipated or possible. In the case of clintdi@nge, and aside from international
obligations, this requires that mitigation measuresmplemented in order to reduce the
emission of GHGs, as well as to plan for the fosé®@ impacts of local climate change in

the medium- to long-term.

As such, remedial focus should be applied to theG&HIready identified as emissions
from certain industries (Tables 4.3 and 4.4), eifeimney have not yet been ascribed
ambient standards in the legislation. Examplesioh<5HGs include CHand NO, both

of which are recognised as important long-lived GH§y the Intergovernmental Panel
on Climate Change (IPCC) (Solomen al 2007). Both of these substances have been
noted as emissions from sugarcane burning (Table @ther GHGs noted in Tables 4.3
and 4.4 include the persistent organo-halogens tiwmiron foundry, possible fluorine

compounds and ozone from the chemical industry,@d@ CQ from most processes
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(likely due to the use of boilers), and Sé&nd NG which are largely associated with
vehicles and the sugar and paper industries (Sai@hal 2007). Public meetings held
in areas of concern, as well as further investigatnto smaller industries, may reveal
additional GHG emissions from other sources, whichturn will require detailed

assessment for the application of reduction antrcbmeasures where applicable.

Sugarcane burning contributes towards climate ahamgwo ways, both of which relate
to the crop harvest. Although not a significant aopin itself aside from emissions from
harvesting vehicles, the annual harvest resulteérremoval of large vegetated areas of
land (30.55 % of iLembe - Fig. 4.14), which throaghthe year sequester compounds of
atmospheric carbon through photosynthesis (i.ey @ as carbon sinks). When the
sugarcane is removed, the land can no longer pertbis function, thus having an

impact on climate change through vegetation depieti

The second impact is more direct, and occurs asudtrof crop burning. Emissions from
sugarcane burning include GHN,O, NOx, CO and CQ(see Table 4.5), all of which are
GHGs (Solomonet al, 2007). Although many of these pollutants are tEditby

industries as well, the scale on which crop burrtiekes place makes it a significant
source of GHG emissions, and hence possibly ara@etributor to climate change in

some instances.

4.9 Data Limitations

Various problems with data and their availabilitysh be noted. All maps produced in
this chapter have not been projected owing to Bagmtly poor map data integrity

obtained from the municipal database. Although tlas impacted upon data quality,
there is sufficient documentary evidence throughADEScott, 2007: pers. comm.) or the
2001 Census (Statistics South Africa, 2001) to supfhe data represented in these
figures. It is recommended that a common, apprtglyiggeoreferenced database be

developed for all future studies in order to enslata quality consistency.
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The spatial resolution of the data stored in iLeimli&lS database varied considerably,
and was generally not sufficiently detailed. Forample, the location of potential
anthropogenic emitters lacked contact and locaiddresses, making recommended
follow-up ground-truthing exercises more difficiit terms of locating and confirming
individual polluters. Differences between the nadibregistration certificate database, the
database developed by Seppings, and the munigipaldwn information further
highlighted this. Data of a higher resolution mayawailable from local and international
remote sensing agencies, and should be investifatier.

The scarcity of monitoring information from the tgta in Mandeni, the limited
provincial emissions inventory data supplied by Mgt al. (2007), and the absence of
industry-specific emission inventories further deted from assessing baseline air
quality, thus hampering the progression of the AQMiBIl-out. More comprehensive
ambient monitoring data than those observed (Seetid.1) are available through the
DAEA and DEAT (Piketh, 2007: pers. comm.). Thes¢adare currently undergoing
review by provincial authorities and were not rekfor use in this study. It is strongly
recommended that these data be obtained and cedfiagainst the results of this study

prior to undertaking monitoring and modelling exses.
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CHAPTER 5
CONCLUSION

5.1 Summary

The management of air quality in South Africa hadted from a system of source
control under the APPA to a more holistic govermamé ambient or environmental
atmospheric pollution concentrations. This is assalt of the promulgation and ongoing
implementation of the NEMA, the NEM:AQA and the aial Framework. The framing
of AQMPs within the broader municipal and provinci®P system introduces a
relationship between air quality management anderotenvironmental and non-
environmental management systems, which allowstHerincorporation of air quality
concerns into many other spheres of local and poisi governance. This decentralised
governance system of municipal and provincial AQMRs increased the degree to
which local municipalities are able to investigat®anage, mitigate, and control
atmospheric polluters and pollution, but the ladk resources and skills presents

numerous challenges in terms of legislation, polaayd AQMP roll-out.

As such, a need for an AQMP development framewpécidically designed for district-

level municipalities was identified. A review of thonational and international literature
in Chapters 2 and 3 enabled the development of adcdimework at the end of Chapter
3, where framework examples from the United Kingdama location-specific examples
from three metropolitan municipalities in South & were used in the development
process. The final framework is essentially congatioof two sections: a two-stage
baseline assessment, which involves the generaficem emissions inventory, public

participation, and ambient atmospheric monitoring enodelling; and an AQMP system,
including management and mitigation measures dedigio maintain ambient air

pollution at concentrations safe to human and enwrental health, and a transparent,
meaningful system of reviewing and reporting on pinegress of the entire air quality

management system, the continued improvement aftwikiof high importance.
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Stage one of the AQMP framework’s baseline assassmas undertaken in Chapter 4,
where various aspects of iLembe District Municifyathat affect, or are affected by,
ambient air quality were objectively analysed. Saspects included regional topography
and climate, population distribution and densitye focation of potential atmospheric
emitters and the types of pollutants associateld aihumber of industrial activities, the
location, number and type of scheduled processelsfed activities) operating in the
municipality, the effects of transboundary pollation iLembe’s neighbouring areas and
possible return effects, and the impact of iLemlesgssions on climate change.

Discussion of these data indicated a number ofpteceareas that are likely to require
further investigation and monitoring, notably, tcardance with the framework’s system
of prioritising areas of dense human populationsr dgss-dense communities, the areas
around Isithebe, Sundumbili, Mandeni, and Stangéas been recommended that public
meetings and ambient monitoring be undertaken lloofathese areas, with a view to
developing a comprehensive management strateggdon area under the guidance of
the air quality steering committee, which has gdbé established by the municipality.

It is envisaged that the remainder of the AMQP enmntation process will adhere to the
framework developed in this study, with any struatuchanges thereto applied as
appropriate to the situation in iLembe. Naiker'8@2) study observed the general lack of
resources and capacity in local governments to tagioguality management practices,
and this has the potential to negatively impactnugiee continued progress of pollution
control in iLembe and other municipalities. Therefothe need for capacity-building
initiatives was recognised as being of great ingpwe to the success of air quality
management in the municipality, although initialeusf third-party resources is

anticipated and expected.

The important role of municipalities in bringing &ffect the aims and objectives of
international, national, provincial and local awaldjty standards has been highlighted
throughout this study. In recognition of this, dfeetive framework for the adoption of
air quality management systems has been createdlséoby district municipalities, the

early stages of which have been successfully appptieLembe. It is anticipated that the
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comprehensive application of this framework, alevith sound scientific principles of
investigation and analysis, will realise the ackment of ambient pollution
concentration standards in each municipality ineffactive, resource-efficient manner,
ultimately attaining Constitutionally-acceptablemaspheric environments throughout
South Africa.

It is also anticipated that the adoption of therfeavork developed in this research will
aid in the development and implementation of AQMRBs South African district
municipalities, largely by reducing the time andaerce demands required for effective
air quality assessment. By reducing the review asskssment process to a two-stage
problem identification procedure in the baselingeasment, air quality managers will be
able to identify those areas requiring managemedtraitigation measures, as well as
other areas which are within acceptable ambienteamation limits. Additionally, by
increasing the depth of the Stage 1 assessmentcamdbining the monitoring and
modelling processes of Stage 2, the overall tinrespndertaking data accumulation can
be significantly reduced, hence adding a furthexfieto the overall process.

Finally, it should be observed that the developnwnd generic framework itself is a
contribution towards the implementation of the NBIQA, as such a framework did not
previously exist beyond the broader AQMP guidelirspulated in the National
Framework. Although much of the framework of Chafehas been sourced from the
UK guidelines, it provides a succinct yet inclusiveethodology for the assessment of
ambient atmospheric pollution, and the managemestsores (if any) required to ensure

legal compliance.

5.2 Recommendations

Review of the preceding chapters indicates a nunabeareas of investigation and
analysis that may require further study, or maydniebe verified in some form. There

are also aspects of the remainder of the AQMP dewe¢nt and implementation process

that have been impacted upon by this study’s figslirand as a result may need to be
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altered. This section proposes recommendationshwhocount for these changes and

have been made to improve iLembe’s AQMP roll-out.

Firstly, discussions on meteorology and topograipioycated that the spatial resolution
of existing images and data was insufficient teeassndividual communities, but rather
allowing a broad assessment of the district as @eviAs it has been indicated that both
of these factors influence air quality and pollatidispersion to various degrees, it is
important that further study be undertaken in tregard for noted receptor areas.
Particular areas of concern include: Stanger, whehy be subjected to surface
temperature inversions due to its location in a-lpwg area; Mandeni, Isithebe and
Sundumbili due to the number of polluting industrie those locations and the density of
people living adjacent; and Ndwedwe town whichhaligh not characterised by a large
number of emitters, lies juxtaposed between thestaband inland belts, and this may

create adverse ambient atmospheric conditions.

Secondly, detailed study is required on the podémtinitters identified in this study, the
focus of which should be the location of each seuthe types, quantities and rates of
emission of each pollutant generated by separaieepses at each location, and the
designation of requirement for AELs where applieablhese data are crucial for the
effective monitoring of ambient pollutant concetitas in that they will form the basis
of any remediation interventions introduced by thie quality steering committee.
Moreover, sound scientific studies are based oradhection, analysis and understanding
of accurate data, and thus the integrity of the AQ#&pends significantly on the scope
of this exercise. In accordance with Figure 3.4 amthciples of good governance
stipulated in NEMA and the Constitution (see Cha@g these studies must include
public meetings, particularly in the identified usdrial and densely populated areas of
Isithebe, Sundumbili, Mandeni, and Stanger, in orte ascertain any additional

pollutants of concern to the surrounding commusitie

With respect to types of polluters, it is notedttalthough some statistics on indoor air
pollution are presented in this study (Figs. 4.48 4.14), the use of these data is limited,

as statistics on fuels utilised for cooking haverbexcluded. As previously mentioned, it
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is likely that there is more widespread use ofyioily fuels in cooking than for lighting,
but this requires further investigation as doesitmgact of the combustion of these fuels
on ambient air quality. The effects of indoor aallption are likely to compound any
existing ambient pollutant exceedances, espedialthe context of long-term exposure
where poor ventilation may result in the inhalatadrpollution on a 24-hour basis. (Such
an investigation is required by Section 16 (a)¢fjhe NEM:AQA.)

In the same context, it is recommended that furtktedies be undertaken on the
composition of the vehicle fleet, particularly imbanised areas such as Stanger and
Mandeni/lsithebe, as the volume and type of traffiay have a significant impact on
local ambient pollutant concentrations. It may disorelevant for similar studies to be
undertaken in the rural areas of Endlondlweni, Skdlle, and Groutville, where densely
populated communities may be subjected to emisgjemerated by vehicles and road
surfaces. Similarly, further research into the iotpadf sugarcane burning in the region
should be undertaken, following which discussiorith wcal sugarcane growers, sugar
mills, and sugarcane associations (such as SASAS&8RI) should initiate in order to
improve the management of burning practices in $eaihtheir effects on human and

environmental health.

The monitoring exercises of stage 2 of the basagsessment will involve the measuring
of ambient pollutant concentrations and their @ffean surrounding communities, both
those located in the immediate vicinity of pollutisources, and those affected by the
long-range transportation of pollutants. The frarmmdwdeveloped in this research
requires that dense human populations be accotdéérhpriority than less dense areas,
followed in turn by the natural environment. Howevareas of lower priority are not to
be excluded, but dealt with in sequence when agpiplicresources are available. Both
NEMA and the Constitution require that the nat@avironment be protected. This will
involve further study of natural, sensitive recemceas, where the information supplied
in Figure 4.16 has been too generalised.

Beyond the remainder of the baseline assessmere Hre a number of developments

which the AQMP should take into account. For exanp@wareness of the pending
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development of the SAAQIS should be accounted fdrerw developing and/or
implementing any software packages for the airigudhata management system, where
provincial or national air quality officials shoulite consulted prior to doing so. GIS is
internationally acknowledged as being an effecto@ for storing, organising, viewing
and presenting data, and is strongly recommendedde in the municipal air quality
data management system as well. It is assumedabdhe SAAQIS is expected to be a
GIS-based database (Section 2.4), the uploadirgpta from individual municipalities
will be required to be compatible with the datanfats used in the national database.
Thus it follows that the use of GIS in the munidifges will simplify the introduction of
data management systems during the implementaltiasepof the SAAQIS.

The air quality steering committee must ensure ithegmains aware of any changes to
national ambient standards as proposed by the mNdtieramework, as this will have
bearing on remediation and management interventidhsthermore, the steering
committee should also be aware of its ability tplement more stringent local standards
in accordance with Section 10 of the NEM:AQA (sdefiter 2, Section 2.5). Mitigation
and management interventions should be discussé#uelsteering committee, but should
also consult examples from international literat(sech as the DEFRA documentation
discussed in Chapter 3) as well as ideas alreaddd ue other South African

municipalities.

Capacity-building initiatives should be given highority in order to increase municipal

capability. This is essential for the continued cass of the AQMP system, where a
sound scientific base lends integrity to mitigafiomnagement and control efforts. The
development of skills within municipal departmest®uld be given high priority, as the
reliance on third-party (i.e. private sector) exggeris typically far more costly than the
employment of in-house resources. In consideraifathis, and given the need to ensure
a comprehensive and effective AQMP, the informationtained in this study as well as
the outcome of the pending monitoring studies ghde& used to develop local AQMPs
for the four local municipalities (eNdondakusukawaDukuza, Ndwedwe and

Maphumulo). Although these municipalities may neirrently have the capacity to

manage their own AQMPSs, location-specific plansl witcourage a more responsible
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approach to air quality management, given that eaeh will have aims, objectives, and

target dates, and will encourage the developmelatcat skills.
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APPENDIX

[ South African District Municipalities

[ ] iLembe District Municipality

Legend

Figure 4.1:  Map showing location of iLembe Distridunicipality in South Africa
(source: Statistics South Africa, 2001)
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Figure 4.2:

Map showing iLembe local municipalitaasd neighbouring district

municipalities (source: Statistics South Afri2@01)
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Figure 4.3:  Slope analysis of iLembe with river teyss (source: iLembe GIS

Database)
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Figure 4.4:  Synoptic sequence of APP conditionsr &auth Africa (adapted from
Scott and Diab, 2000)
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Figure 4.5:  Diagram of Land Breezes in iLembe ViAtrallel Valleys at Right Angles
to the Slope (top) and Valleys Parallel to the 8ldpottom) (Tyson and
Preston-Whyte, 1972:644)
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in iLembe (source: Statistics South Africa, 2001)
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iLembe sub-place populations (soulcembe GIS Database)

Figure 4.8:
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Figure 4.9:
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Figure 4.10: iLembe road network (source: iLemb& Ghtabase)
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Figure 4.12:
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Bar graph showing household fuel sesifor lighting (source: Statistics

South Africa, 2001)

Figure 4.13:
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Figure 4.14: Bar graph showing household fuel semirdor lighting excluding
electricity (source: Statistics South Africa, 2001)
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