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EXECUTIVE SUMMARY
1. BACKGROUND
The Department of Development Planning, Transportation and Environment and the
Department of Environmental Health are cooperating in the formulation of an Air Quality
Management (AQM) Plan for the City of Johannesburg. The main aims requiring to be met
by on-going AQM Plan implementation, review and revision were outlined as including:
•

To achieve acceptable air quality levels throughout Johannesburg.

•

To promote a clean and healthy environment for all citizens within Johannesburg.

•

To minimize the negative impacts of air pollution on health and the environment.

•

To promote the reduction of greenhouse gases so as to support the council's climate
change protection programme.

Matrix Environmental Consultants were appointed by the City of Johannesburg to draft the
initial Air Quality Management Plan for adoption and implementation by the Departments of
Development Planning, Transportation and Environment and of Environmental Health.
Afrosearch (Pty) Ltd were appointed to facilitate public consultation and participation in the
plan development process. The AQM Plan development project comprised two main
components of work:
(1) Situation Assessment Study
This comprised a baseline assessment of air pollution concentrations and air quality
management practices within Johannesburg, and national requirements pertaining to
AQM Plan development. The main output of this study component was a
comprehensive Background Information Document (Scorgie et al., 2003).
(2) Air Quality Management Plan Development
The AQM Plan development process and the Draft AQMP form the focus of this
report. The following components were taken into account in the development of the
Air Quality Management Plan for the City:
−

operational and functional structure requirements

−

air quality management system component requirements (tools)

−

emission reduction measures implementable

−

human resource development (training) requirements

−

research needs

1.1 Legislative Context
The Atmospheric Pollution Prevention Act of 1965 is not adequate to facilitate the
implementation of the principles underpinning the National Environmental Management Act
(NEMA) and the Integrated Pollution and Waste Management (IP&WM) white paper. This
Act is also out of line with what is international considered to represent good air quality
management practice. The current revision of this Act as part of the Law Reform Process
will reflect the overarching principles within general environmental policy and will bring
legislation in line with international air quality management practices.
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A shift from national air pollution control based on source-based controls to decentralised air
quality management through an effects-based approach is supported by the new legislation.
The main aspects of this approach are as follows:
-

Receiving environment management based on multiple levels of ambient air quality
standards being set as objectives to ensure human health and welfare, natural and built
environment protection, and possibly 'prevention of significant decline'

-

Implementation of a wide range of air pollution control measures to achieve and attain
ambient standards, including source-based controls, pro-active controls, marketincentives, self-regulation and community-based initiatives

-

Control and management of all sources relative to their contributions

-

Public participation in the air quality management process and public access to
information

-

Integration of air quality issues into the transportation, housing and land use planning
processes to ensure that air quality issues are addressed in the long term.

-

Decentralisation of air quality management to the lowest level commensurate with
competencies.

The decentralisation of AQM and associated new responsibilities for local government is
made feasible given the recent promulgation of enabling legislation for local government. The
Municipal Structures Act, together with the Local Government: Municipal Systems Act 32 of
2000 have firmly established Local Government as an autonomous sphere of government
having specific functions defined by the Constitution. Local government functions explicitly
stated or implied in the Draft National Air Quality Management Bill (Revision 7.0) are as
follows:
-

compilation and implementation of AQM policies

-

ambient air quality monitoring (in line with nationally prescribed methods which are
still to be developed) - for the purpose of effective baseline air quality characterisation
(purpose implied)

-

maintenance of an emissions and air quality data base and forwarding of data to
provincial and national departments (in line with nationally prescribed information
storage, management and transfer procedures which are still to be developed)

-

development and implementation of local guidelines (implied to include local air
quality guidelines) and by-laws (in line with national and provincial policy, legislation
and regulations, still to be developed)

-

licensing and control of a certain category/categories of sources (exact types of
sources to fall under direct control of local authorities still to be confirmed)

-

enforce compliance on all applicable legislation

-

implement public awareness campaigns on air quality issues
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Key functions which may be added include:
-

Responsibility for AQM planning - either as a responsibility devolved to Joburg
level by province and/or required by national government as a result of Joburg being
identified as an area requiring 'priority air quality management action'

-

Responsibility for authorisation and control of 'Scheduled Processes' ('Controlled
Emitters')

1.2 Key Considerations in AQM Plan Development
•

Focus on air quality management framework development in the short-term
Effective air quality management has as its basis a comprehensive management
framework including the required organisational and functional structures and an
integrated air quality management system comprising an emissions inventory, air quality
and meteorological modelling, dispersion modelling and environmental reporting (etc.).
An effective air quality management framework is not currently in place within the City of
Johannesburg due to manner in which air pollution has historically been controlled.
Without such a system: (i) insufficient data exists for certain sources on which to
determine whether or not the implementation of certain emission reduction measures are
justified, and (ii) progress made by control measure implementation can not be
quantified.
In the short-term emphasis thus needs to be placed on establishment of an air quality
management framework, including organisational and functional structures and AQM
system tools.

•

Emphasis on the implementation of emission reduction measures for major sources
Given the need to focus resources on the establishment of the air quality management
framework in the short-term it is imperative that emission reduction measures be carefully
selected to ensure that the most significant sources in terms of potentials for impacts on
human health and wellbeing are targeted.

•

Identification of sources for which the implementation of emission reduction measures in
the short-term is justified
For specific sources sufficient evidence exists that their emissions impact significantly on
either the health and/or well being of people to justify the identification and
implementation of emission reduction measures in the short-term. Such evidence
typically comprises the integrated assessment of preliminary emission estimates, ambient
air quality monitoring and deposition data and health risk studies. Examples include:
domestic fuel burning and fugitive dust from partially rehabilitated or disturbed mine
tailings impoundments.
Vehicle tailpipe emissions were noted during the Baseline Assessment to be one of the
most significant emerging air pollution issues on the basis of: preliminary emission
estimates, anticipated increases in traffic volumes and congestion rates, elevated NO x ,
CO and O3 concentrations measured within the City, and the identification of this sector
as being of primary concern by many developing countries. There is thus sufficient
motivation for short-term actions to be taken aimed at addressing vehicle emissions in
the medium- to long-term.
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•

Identification of sources for which further assessment is required to determine the need
for and/or most suitable type of emission reduction measures implementable.
Sources of concern in terms of the emission of air toxins and odourous compounds
include incinerators, landfills and waste water treatment works. Insufficient information
currently exists to determine the impact of individual operations. Attention is thus
focused on the quantification of the impacts of these sources and on the implication of
the minimum control requirements stipulated for such sources in the short-term.
Other sources which are not currently quantifiable in terms of emissions or impacts
include industrial and commercial fuel burning appliances, wild fires and fugitive releases
from agricultural activities. The quantification of such sources and their impacts prior to
implementing emission reduction measures is advocated.

•

Need to facilitate inter-departmental co-operation in the identification and implementation
of emission reduction measures for certain sources
Local authorities are not directly responsible for the regulation of certain sources
identified during the Baseline Assessment as impacting significantly on pollution
potentials within the City of Johannesburg (e.g. mine tailings, waste incineration and
disposal).
The implementation of emission reduction measures for certain sources would require
that the Departments of Environmental Management and Environmental Health set up
co-operative arrangements with other local departments (e.g. the identification and
implementation of traffic volume reduction opportunities would require co-operation with
the Department of Transportation Planning).
For the source types listed above, attention needs to be focused in the short-term on the
establishment of inter-departmental co-operative structures in order to support the
identification and implementation of effective emission controls in the medium- and
longer-terms.

•

Focus on the implementation of air quality management planning approaches by specific
sources rather than on isolated individual emission reduction measures.
Air quality management planning approaches are advocated rather than implementation
of emission reduction measures in a fragmented manner (e.g. implementation of dust
management planning by mines and the integration of air quality issues into
comprehensive environmental management assessment and planning approach by
landfill sites).

1.3 Priority Sources, Pollutants and Areas
The main pollutants of concern identified for Joburg are listed in the table below and their
associated contributing sources and impact areas summarised in Table 1.
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Table 1. Key pollutants of concern in Joburg, and associated contributing sources and impact
areas
Priority
Pollutant

Rational

Suspended Particulate Concentrations (in the inhalable and respirable fractions) - indoor & ambient
Rational (PM)

Concentrations of inhalable and respirable particulates (PM10 and PM2.5) within domestic
coal burning areas are well in excess of health guidelines. Significant health impacts and
associated health costs have found to be associated with exposures to this pollutant in these
areas.
Fine particulate concentrations are elevated throughout much of the City, even areas more
remote from heavy industrial and domestic coal burning areas. Although the lenient current
SA guidelines are not exceeded at such locations, exceedances of international best practice
guidelines occurs on a frequent basis.
In the event that SA guidelines are brought in line with international best practice, much of
the City would be classified as being in non-compliance.

Main impact
areas (PM)

Domestic fuel burning areas - coincides with unelectrified areas (informal settlements,
backyard shacks) and poorer electrified areas in former townships
Areas in close proximity to localised sources such as dusty industries, boiler operations,
tailings impoundments, unpaved roads, exposed soil areas and agricultural activities, and
open grass areas which wild fires occur.
Elevated throughout the City even within non-fuel burning residential areas located fair
distances from localised sources indicated above.

Sources (PM)

Main sources:
- Domestic fuel burning (primarily coal)
- Diesel-driven vehicle tailpipe emissions
- Industrial operations comprising fugitive dust and/or process emissions
- Fuel burning compliances within industrial, commercial & service sectors
- Regional aged aerosol component due to pollution from distant source being transported
into the City of Johannesburg's airshed, specifically elevated power generation and industrial
emissions located on the highveld and large-scale biomass burning to the north.
Minor (localised) sources include:
- Large-scale construction activities
- Informal waste combustion (at landfills and within areas where refuse is not regularly
collected)
- Wild fires and tyre burning (can be significant contributors to acute exposures)
- Vehicle entrainment of dust from unpaved roads (and to a lesser extent paved roads)
- Wind erosion of open areas
- Fugitive dust from agricultural activities

Nitrogen Dioxide and Ozone (ambient)
Rational

Apparent increases in NO2 concentrations over the past decade (although not as dramatic as
previously indicated in the Gauteng situation assessment).
Elevated NO2 concentrations across a large portion of the City identified through widescale
passive diffusive sampling.
Current exceedances of health guidelines for acute exposure due to NO2 and O3 episodes.
Potential impact on neighbouring regions due to emissions in O3 precursors (specifically NO)
resulting in elevated O3 concentrations elsewhere (political implications).
Experience of developed countries where air quality improvements due to reductions in
particulate and sulphur dioxide concentrations through external fuel burning minimisation
have been offset by increased NO2 (and O3) concentrations due to a growth in vehicle
activity.
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Priority
Pollutant
Main impact
areas (NO2 , O 3)

Rational
Nitrogen dioxide maximums closely coincide with the City highways (N3, N1, M2, M1) and
the CBD being particularly high along the Eastern Bypass, the M2 and main entry road to the
south of the inner city, and the section of the N1 between the Beyers Naude off-ramp and the
interchange with the Eastern Bypass. The zones of maximums thus coincide closely with the
areas of high vehicle activity being particularly high at roadway sections noted by the iGoli
2010 Traffic Study to be problematic in terms of congestion
Elevated nitrogen dioxide concentrations throughout the regions noted previously to have
higher road densities.
Elevated O3 concentrations anticipated to occur across the City. The main impact areas
associated with the emission of O3 precursors from sources within the city are however
anticipated to occur within regions to the south and southeast of the City due to the prevailing
airflow patterns. (Potential for ozone impacts within Vaal Triangle and Secunda due to
emissions originating within Johannesburg is, for example, being considered.)

Sources (NO2 ,
O3)

Primarily vehicle tailpipe emissions
Other potentially significant sources include:
- Domestic and other (industrial, commercial) fuel burning appliances
- Airport related emissions
- Power generation (potential for impact from Kelvin Power Station on eastern suburbs)
- Industrial operations (e.g. brickworks)

Indoor SO2 , CO and VOC (benzene) concentrations
Rational

Elevated ambient sulphur dioxide, CO and VOC concentrations have been measured to
occur at various outdoor sites but concentrations are generally within health guidelines
Ambient sulphur dioxide levels appear to have stabilised with reductions being noted at
certain sites. Although ambient CO levels are increasing (as for NOx) concentrations are still
below health thresholds.
Indoor concentrations of sulphur dioxide and CO have been measured to significantly exceed
health guidelines within domestic coal burning households. The potential for health risks due
to exposures to benzene and other VOCs was noted by the CSIR (IVL, 1999). Research into
CO poisoning due to coal combustion within poorly ventilated households was raised as an
issue requiring further investigation at the recent Coal and Environment conference (August
2002, Mintek).

Main impact
areas
Source

Inside coal burning households
Domestic coal burning

Hazardous Air Pollutant (HAP) concentrations - ambient environment
Rational
(HAPs)

Hazardous air pollutants, including various toxins, teratogens, mutagens and carcinogens are
expected to be emitted within the City of Johannesburg given the types of sources present.
These pollutants, despite their being emitted in trace amounts, present significant health risks
in instances where residential settlements are located in close proximity to sources.
The potential also exists for the bio-accumulation of certain substances (e.g. mercury) and for
increased exposure due to other exposure pathways, primarily ingestion.
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Priority
Pollutant
Main impact
areas (HAPs)

Rational

Sources
(HAPs)

- Domestic coal burning
- Incinerators
- Landfills
- Industrial operations associated with HAP releases
- Vehicle exhaust emissions

- Domestic coal burning areas
- Areas in close proximity to incinerators and landfills and industrial processes associated
with HAP releases (see Section 3) - particularly in instances where such incineration,
landfilling and/or industrial operations are not suitably controlled.
- Areas in close proximity very busy, congested roads and enclosed areas where high levels
of vehicle activity occurs (e.g. parking garages)

Dust - nuisance dust impacts
Rational (dust)

Nuisance dust impacts, including dust deposition and soiling impacts due to the impaction of
particulates on materials, is associated with a loss of amenity.
The well-being of a large number of people is currently being impacted through such people
living and/or working in close proximity to unrehabilitated or partially rehabilitated mine
tailings impoundment.

Main impact
areas (dust)

Residential and commercial areas located in close proximity to:
- unrehabilitated or partially rehabilitated mine tailings impoundments
- unpaved roads - particularly where traffic volumes are high
- insufficiently mitigated mining operations
- large-scale, poorly mitigated construction operations
- boiler operations (soiling potential)
- exposed soil areas (Aug - Sep months) and agricultural activities (ploughing seasons)

Sources (dust)

Dust sources currently significantly impacting on the well-being of a large number of persons:
- unrehabilitated or partially rehabilitated mine tailings impoundments
- unpaved roads where traffic volumes are high
Other more minor (in terms of the number of persons impacted) or intermittent sources:
- insufficiently mitigated mining operations
- large-scale, poorly mitigated construction operations
- boiler operations (soiling potential)
- exposed soil areas (Aug - Sep months) and agricultural activities (ploughing seasons)

Odoriferous compounds (includes wide range of specific compounds)
Rational

Odour impacts result in a loss of amenity with persons suffering impacts frequently
associating such odour incidents with health risks (even though this is most often not justified
case).

Main impact
areas

Residential and commercial areas located in close proximity to: sewage treatment works,
landfills, abattoirs and animal rendering processes.

Sources

Includes:
- sewage treatment works
- poorly operated landfills
- abattoirs
- animal rendering plants
animal farming activities
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1.4 Current Air Quality Management Organisational Structure
In 2002, the Greater Johannesburg Metropolitan Council was restructured, with the four old
metropolitan councils and Midrand being combined into one single structure known as the
City of Johannesburg. The City of Johannesburg was then divided into eleven Regions. As
part of the restructuring process, a Unicity was formed which consists of, among others, the
Department of Development Planning, Transportation and Environment and the Department
of Health (including both Environmental and Primary Health Care). The function of air quality
management falls within these two departments. The division of responsibilities between the
two departments is in alignment with the functional arrangement at a national and provincial
level where air quality is no longer considered solely a health issue. Air quality has been
recognised as an issue linked to climate change, energy policies, transportation systems and
infrastructure provision, urban greening, bio-diversity, etc.
Department of Health: The Department of Environmental Health is responsible for both
primary health and environmental health. In terms of air quality management, Environmental
Health is mandated to undertake:
-

Ad hoc complaints driven air and noise monitoring campaigns using portable equipment
(to be undertaken by Environmental Health Officers).

-

Deal with air quality and noise related complaints.

-

Local level law enforcement to be undertaken by Environmental Health Officers, while
enforcement of scheduled process will remain the responsibility of the national
Department of Environmental Affairs and Tourism (DEAT).

The Director, Deputy Director and Assistant Deputy Director within the Department of
Environmental Health are responsible for air quality issues throughout the City of
Johannesburg with representatives from each Region reporting to them. Although there is a
regional framework, the structure within each Region can vary at the discretion of the
Regional Director. In addition, the level at which air quality is addressed is not consistent
between the Regions. At a Regional levels, the task of air pollution management lies with
either the Regional Manager, the Operational Manager or the Environmental Health Officer.
Department of Development Planning, Transportation and Environment: With respect to air
quality management, the responsibilities of the Department of Environmental Management
include:
-

Policy and strategy development relating to air quality.

-

Design and monitoring of City-wide air quality programmes

-

High-level programmatic continuous monitoring using sophisticated stationary
electronic equipment and specialised air and noise consultancy services.

-

Collation, analysis and reporting of monitoring data.

-

Design and co-ordination of an emission inventory.

Personnel responsible for air quality management within the Department of Environmental
Management are situated at the central Johannesburg office with no personnel being
employed at a regional level.
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2. POLICY FRAMEWORK
The development of a comprehensive air quality management plan necessitated the outline
of a clear policy for adoption by the City of Joburg. The drafting of this policy was informed
by: (i) the Constitution and Bill of Rights and national environmental policy, as documented in
the General Environmental management Policy for South Africa, the NEMA and the IP&WM
White Paper, and (ii) by international trends in air quality management policies. The vision
and principles expounded by the national environmental policies will further be reflected in
the impending National Air Quality Management Act.
The air quality management policy outline in subsequent subsections, embodies a paradigm
shift from end-of-pipe air pollution control to pollution prevention and minimisation through
proactive and integrated air quality management planning. The integration of air quality
considerations into development, transportation, land use planning and housing policies and
programmes and the involvement of the public in the air quality management process
represent key components of the policy.
2.1 Policy Principles
The overarching principles of the Constitution, the General Environmental Policy for South
Africa and the Integrated Pollution and Waste Management Policy underpin the local air
quality management policy. Such principles include integrated environmental management,
equity, pollution prevention, freedom of information, public participation, adoption of a
precautionary approach and the duty-of-care principle.
2.2 Vision Statement and Mission
Clean air is essential to a healthy population, a healthy environment, and, in turn,
a healthy economy. The City of Johannesburg is committed to making the air in
every community healthy to breathe, to reducing ecosystem damage from air
pollution, and to doing its share to address global air quality problems. Air quality
will be managed through the implementation of a coordinated approach to the
control of air pollution and through the sustainable development of the built
environment and transportation within the City. It is intended, in the long-term,
that the air be rendered odourless, tasteless, look clear and have no measurable
short- or long-term adverse effects on people, animals or the environment.
In the next 10 years, the Departments charged with protecting air quality envision substantial
improvements in air quality, despite countervailing trends in population, development, and
transportation growth. In achieving such improvements, these Departments are committed
to:
•

Establishing a set of shared goals and strategies for air quality improvement.

•

Establishment and continued implementation of a comprehensive air quality
monitoring and management system

•

Involving and educating the public with the purpose of minimizing pollution and
facilitating the effective participation of the public in air quality governance

•

Make greater use of innovative approaches to reducing pollution.

•

Conducting sound research and effectively use new information technologies.

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page x

•

Respond creatively and vigorously to new challenges and emerging issues.

•

Improve the working partnership of personnel responsible for air quality management
at all levels of government.

2.3 Strategic Goals and Objectives
The main goals are as follows:
•

To achieve acceptable air quality levels throughout Johannesburg.

•

To promote a clean and healthy environment for all citizens within Johannesburg.

•

To minimize the negative impacts of air pollution on health and the environment.

•

To promote the reduction of greenhouse gases so as to support the council's climate
change protection programme.

Specific objectives include:
•

Establishment of the City of Joburg as a Smokeless Zone by 2015.

•

To promote cleaner production and continuous improvement in best practice as it
pertains to air pollution prevention and minimisation.

•

To promote energy efficiency within all sectors including industrial, commercial,
institutional, mining, transportation and domestic energy use.

2.3 Approach to Air Quality Management
A shift from end-of-pipe air pollution control through the exclusive implementation of
command-and-control measures to effects-based air quality management using proactive,
flexible, varied and fair measures is supported by the new policy. The key approaches which
are to be implemented in order to achieve policy objectives may be individually listed as
follows:
-

Adoption of a receiving environment approach which requires the setting of local air
quality objectives
Such objectives are needed to define what constitutes satisfactory air quality to
ensure human health and welfare, the protection of the natural and build
environment, and finally the prevention of significant decline.

-

Establishment of a sound technical basis for air quality management and planning.
This would include the building of technical expertise and the development and
implementation of various tools such as an emissions inventory, a meteorological and
air pollution monitoring network, atmospheric dispersion model, impact assessment
methodologies (etc.).

-

Control and management of all sources of air pollution relative to their contributions to
ambient air pollutant concentrations.
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This will ensure that improvements in air quality are secured in the most timely, evenhanded and cost-effective manner.
-

Implementation of a range of tools in the prevention of air pollution including: sourcebased command-and-control measures, market incentives and disincentives,
voluntary initiatives and self-regulation and education and awareness methods.
The integration of a wide range of emission reduction measures is required given the
diversity in the nature of air pollution sources. Such an approach will ensure
innovative and flexible plans of action tailored to suit specific source types and local
circumstances.

-

Identification and implementation of emission reduction measures which are: (i)
environmentally beneficial taking all media into account, (ii) technically feasible, (iii)
economically viable, and (iv) socially and politically acceptable.

-

Provision will be made for the integration of air quality issues into the transportation,
housing and land use planning process to ensure that air quality issues are
addressed in the long term.

-

Empowerment of communities by providing easy access to ambient air quality
information, including information on air pollution concentrations and environmentally
harmful practices.

-

Facilitation of public consultation and encouragement of public participation in the air
quality management and planning process.

3 LOCAL AMBIENT AIR QUALITY OBJECTIVES
Air quality guidelines and standards and other evaluation criteria are fundamental to effective
air quality management, providing the link between the potential source of atmospheric
emissions and the user of that air at the downstream receptor site. The Department of
Environmental Affairs and Tourism (DEAT) has issued ambient air quality guidelines for
several criteria pollutants, including particulates, sulphur dioxide, oxides of nitrogen, lead,
ozone and carbon monoxide. The DEAT is however currently in the process of revising its
guidelines and ambient air quality standards are to be introduced. The gazetting of a new
interim guideline for sulphur dioxide in December 2001 and the current deliberations of
working groups tasked with the drafting of the new national guidelines indicate a trend
towards the development of standards which are health-based and in line with international
best practice.
The City of Johannesburg may define more stringent ambient air guidelines based on the
need to protect particularly sensitive environments, or due to appeals made by local
communities. The setting of local guidelines which are equivalent to or more stringent that
national guidelines/standards is in line with international 'good practice' and with the draft
National Air Quality Management Bill.
A tiered approach is advocated for adoption by the City of Johannesburg for the purpose of
setting air quality evaluation criteria. It is recommended that the following thresholds be
established for specific pollutants-averaging periods:
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−

Limit values - based on scientific knowledge, with the aim of avoiding, preventing or
reducing harmful effects on human health and the environment as a whole. Limit values
are to be attained within a given period and are not to be exceeded once attained.

−

Information and investigation thresholds - intended to highlight pollutant concentrations at
which the public need be informed that the most sensitive individuals may be impacted
and/or at which investigations into reasons for the elevated levels need to be initiated.

−

Alert thresholds - referring to levels beyond which there is a risk to human health from
brief exposure. The exceedance of such thresholds necessitates immediate steps.

3.1 Local Guidelines for the Protection of Health (Limit Values)
The limit values and associated averaging periods recommended for adoption by
Johannesburg were primarily based on human health effect data given for specific averaging
periods.
In the selection of pollutants for which local air quality evaluation criteria were established
attention was paid to the following:
-

commonly occurring pollutants within Johannesburg which occur in relatively widespread
exposures;

-

pollutants for which national air quality guidelines currently exist and for which national air
quality standards are in the process of being established; and

-

pollutants for which guidelines/standards/goals are initially issued by other countries.

Based on the above considerations the following pollutants were selected for the
establishment of local guidelines: particulate matter with an aerodynamic diameter of < 10
µm (PM10); nitrogen dioxide (NO 2), sulphur dioxide (SO2), carbon monoxide (CO), ozone
(O3), lead (Pb), Benzene and Dustfall. Particulate matter less than 2.5 µm (PM2.5) was
initially selected for inclusion in the list of pollutants for which local air quality guidelines are
to be established. Following the review of the literature on PM2.5 it was recommended that
the setting of a local guideline for this particulate size fraction be postponed to the first
revision of the Air Quality Management Plan in 2005.
A synopsis of the limit value or guideline selected for each pollutant-averaging period
combination is given in Table 2. Current SA guidelines are indicated for pollutant-averaging
period combinations for which no local guidelines have been set (indicated in shading). It is
necessary to acknowledge these since Joburg will need also need to prove compliance with
such guidelines. On finalisation of the national ambient air quality standards regulations this
table will however need to be revised to remove reference to current guidelines and to review
proposed local guidelines in order to ensure that they are equivalent to or lower than the new
national standards.
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Table 2. Local guidelines to be adopted for implementation by Joburg Values are
expressed in µg/m3 and where appropriate ppb (the volume standarised at a
temperature of 20°C and a pressure of 101,3 kPa.)
Pollutant

Averaging Period

Guideline

Guideline

(ppb)
Sulphur dioxide

Nitrogen dioxide

Nitrogen oxide

Oxides of
nitrogen

PM10

Carbon monoxide

Lead

Ozone

PM2.5

Benzene

Basis for Guideline

3

(µg/m )

10 minute running
average

185

500

WHO

1-hr

130

350

EC, UK

24-hr

46

125

SA, WHO, EC, UK

annual

18.5

50

SA, WHO

instantaneous peak

500

955

Current SA

1-hr

104

200

WHO, EC, UK

24-hr

100

191

Current SA

1-month

80

153

Current SA

annual

21

40

WHO, EC, UK

instantaneous peak

900

1125

Current SA

1-hr

600

750

Current SA

24-hr

300

375

Current SA

1-month

200

250

Current SA

annual

150

188

Current SA

instantaneous peak

1400

2080

Current SA

1-hr

800

1132

Current SA

24-hr

400

566

Current SA

1-month

300

403

Current SA

annual

200

284

Current SA

24-hr

50

EC

annual

40

EC - phase 1

1-hr

25 800

30 000

WHO, EC

8-hr running average
calculated on 1-hourly
averages

8 600

10 000

WHO, EC

quarterly-average

1.5

Current SA

annual

0.5

WHO, EC, UK, Australia

instantaneous peak

250

500

Current SA

1-hr

100

200

Health criteria

8-hr running average
calculated on 1-hourly
averages

60

120

EC target based on WHO

24-hr

To be determine
on revision of
AQMP

annual average

To be determine
on revision of
AQMP

annual average

10

cancer risks (<1:1 million)
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To inform the schedule for the meeting of targets it will be necessary for the City of
Johannesburg to undertake the following work: (i) project future air pollution concentrations
given a 'business as usual scenario', i.e. no emission reductions implemented but increased
emissions due to population growth, industrial growth, etc. taken into account; (ii) projected
air pollution concentrations given the implementation of combinations of short-, medium- and
long-term control measures; and (iii) selection of measures for implementation which are
socio-economically acceptable and technologically possible. This assessment can only be
undertaken following the establishment of the air quality management system, which
includes: the establishment of a comprehensive emissions inventory, the establishment of
the air pollution monitoring network and the acquisition and implementation of an
atmospheric dispersion model. It is therefore recommended that a period of at least two
years be permitted for the selection of suitable timeframes for compliance with local
guidelines.
3.2 Dustfall Evaluation Criteria
The four-band scale to be used in the evaluation of dustfall is outlined below and target, alert
and action levels indicated. Dustfall rates shall be expressed in units of (mg m-2 day-1, 30day average).
BAND
NUMBER

BAND
DESCRIPTION
LABEL

DUST-FALL RATE (D)
(mg m -2 day-1 ,

COMMENT

30-day average)

1

RESIDENTIAL

D < 600

Permissible for residential and light
commercial

2

INDUSTRIAL

600 < D < 1 200

3

ACTION

1 200 < D < 2 400

Requires investigation and remediation if
two sequential months lie in this band, or
more than three occur in a year.

4

ALERT

2 400 < D

Immediate action and remediation
required following the first exceedance.
Incident report to be submitted to relevant
authority.

Permissible for heavy commercial and
industrial

Target, Action and Alert Thresholds for ambient dustfall are proposed as follows:
LEVEL

DUST-FALL RATE (D)
(mg m -2 day-1 ,

AVERAGING
PERIOD

PERMITTED FREQUENCY OF
EXCEEDANCES

30-day average)
TARGET

300

Annual

ACTION
RESIDENTIAL

400

30 days

Three within any year, no two sequential
months.

ACTION
INDUSTRIAL

1 200

30 days

Three within any year, not sequential
months.

ALERT
THRESHOLD

2 400

30 days

None. First exceedance requires
remediation and compulsory report to
authorities.
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3.3 Definition of Local Alert Thresholds
Alert and information thresholds to be investigated for use by Joburg were outlined during the
AQM Plan development process. These thresholds will need to be finalised at a later date,
this will involve:
-

the selection of appropriate thresholds selected for each pollutant;
the definition of information to be provided and the manner in which it will be provided
following the exceedance of an 'information threshold'; and
indication of specific action to be taken on exceedance of an 'alert threshold'

The finalisation of information an alert thresholds should be undertaken once the following
has been undertaken: (i) at least one year of air pollutant concentrations recorded for the
pollutant for which the thresholds are to be set, (ii) source contributions to ambient air
pollutant concentrations established, and (iii) possible actions assessed in terms of their
socio-economic acceptability and technical feasibility. Locally-defined alert and information
thresholds will also need to be revised should national thresholds be issued.
3.4 Definition of Local Guidelines for the Protection of Vegetation and Ecosystems
Although it was decided that the local air quality guidelines for Joburg be based initially on
thresholds able to protect human health, the need to protect the broader environment is
accepted as is evident from the vision statement. In the short-term Joburg will need to
motivate DEAT and GDACEL for the identification of guidelines for vegetation suited to local
ecosystem. In the interim, Joburg personnel will make reference to internationally defined air
quality criteria given for the protection of vegetation for information purposes.
3.5 Local Air Quality Objectives - Actions Required
A synopsis of the specific actions required and timeframes for establishing various local air
quality objectives are given in Table 3.
Table 3. Synopsis of actions required for the establishment of local air quality
objectives
Action:

Recommended
Target Date

Adoption of local ambient air quality guidelines and
dustfall evaluation criteria

On adoption of the AQM Plan

Revision of local ambient air quality guidelines and
dustfall evaluation criteria

Immediately following the finalisation of
the National Air Quality Standards

Definition of local alert thresholds

December 2004

Motivation of DEAT and GDACEL for the investigation of
air quality criteria suited to the protection of local
vegetation and ecosystems

December 2004

Adoption of local guidelines for the protection of
vegetation and ecosystems

Pending completion of DEAT/GDACEL
investigation
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4. AIR QUALITY MANAGEMENT SYSTEM
An air quality management plan can not be successfully implemented and revised in the
absence of an effective air quality management system. The current management plan must
therefore have as a key focus the establishment of such a system in the short term.
Air quality guidelines represents an important air quality management 'tools'. Such
guidelines need to comprise, as a minimum, guideline or limit values and permissible
timeframes for bringing air quality into compliance with such values. Although guideline
values have already been selected for adoption by Joburg, the finalisation of permissible
compliance timeframes requires the establishment and implementation of other essential air
quality management tools. Other essential tools in any air quality management system are:
emissions inventory, air quality and meteorological monitoring and atmospheric dispersion
modelling.
On the basis of a comprehensive emissions inventory, the application of monitoring, in
combination with modelling, facilitates the effective characterisation of spatial and temporal
variations in air pollutant concentrations. Such concentrations are evaluated based on local
guideline values to determine the need for devising emission control strategies. Dispersion
modelling is used to predict ambient air pollutant reductions possible through the
implementation of specific emission control strategies. Emission control strategies may then
be selected which are able to ensure compliance with the local guideline value, the socioeconomic acceptability and technological feasibility of such strategies having been assessed.
The control measures selected need to be effectively implemented, and if the standards are
achieved. If the standards are not achieved after a reasonable period of time (i.e. within the
permissible timeframe to be stipulated), the emission control measures may need to be
revised.
An integrated air quality management system, which comprises components such as an
emissions inventory and air quality monitoring and modelling, therefore forms the basis of
effective air pollution control and air quality management. The configuration of the
management system to be implemented by the City of Johannesburg is illustrated in Figure
1. System components proposed for implementation in the short-term are indicated by solid
lines, with components to be added at a later stage indicated by dashed lines.
Components of the Basic Air Quality Management System proposed for implementation by
the City of Johannesburg within the short-term, i.e. next 1-2 years, include the following:
−
−
−
−
−
−

Local air quality guidelines
Emissions inventory
Air quality and meteorological monitoring network
Atmospheric dispersion modelling
Routine reporting mechanisms and protocols - including procedures for internal
reporting and for reporting to DEAT, GDACEL and the public.
Public liaison and consultation mechanisms

Based on the outputs of the basic air quality management system, health risk assessments
and damage assessments can be undertaken and impacts costed in the medium-term (3-5
years). Such assessment may be undertaken in the following ways: (i) inhouse, through the
selection and acquisition of suitable models and acquisition and preparation of locallyderived input data, (ii) inhouse, though the application of manual calculations based on
locally-derived data and international protocols, or (iii) externally, through the appointment of
consultants on a project-by-project basis.
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Figure 1. Air quality management system to be implemented by the City of
Johannesburg
ACTIONS: Specific actions required and timeframes for undertaking such actions with regard
to the establishment of air quality management system are given in Table 4.
Table 4. Actions required for the establishment of an air quality management system
Action:
Establish a comprehensive ambient air quality and meteorological
monitoring network
Establish an emissions inventory data base
Addition of all major sources to EI data base
Acquire and implement a suitable atmospheric dispersion model
Adopt and successfully implement a comprehensive public
consultation process
Addition of minor sources to EI data base
Implementation of a comprehensive reporting protocol

Recommended
Target Date:
December 2003
June
June
June
June

2004
2004
2004
2004

December 2004
June 2005

Specific details with regard to the nature of the various air quality management system
components recommended for adoption by Joburg are given in the main body of the AQM
Plan.
5. EMISSION QUANTIFICATION AND EMISSION REDUCTION MEASURES
The following internationally adopted protocol for developing of an emission reduction
programme is recognised:
1

Identification of pollutants to be controlled.
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2

Identification of all sources of each pollutant - and for each source determine:
a) quantity of emissions (including temporal patterns in extent of emissions).
b) percentage contribution to total emissions of a pollutant.
c) the height of emission - e.g. ground, medium elevated or high elevated source.
d) likelihood of human exposure to emissions (exposure index) - e.g. emissions near
population concentrations.

3

Identification of air pollution reduction strategies:
a) list and description of possible strategies for each source.
b) explanation of implementation of each measure.
c) quantification of reduction of ambient concentrations as a result of implementation of
each strategy through use of dispersion model analysis.
d) do cost-benefit analysis of controlling each source with each strategy. Cost-benefit
analyses should include the consideration of:
i. source characteristics (i.e. percentage contribution, height of emission, and
exposure index) - to select the sources to be controlled.
ii. reduction of ambient concentrations as a result of implementation of each
strategy - identify most effective strategies for ambient pollution abatement.
iii. technical feasibility of each strategy.
iv. socio-economic impacts of each strategy - determine the feasibility of
strategies within the socio-economic context.

An effective air quality management framework is not currently in place within the City of
Johannesburg due to manner in which air pollution has historically been controlled. Without
such a system: (i) insufficient data exists for certain sources on which to determine whether
or not the implementation of certain emission reduction measures are justified, and (ii)
progress made by control measure implementation can not be quantified. It was therefore
decided to focus on air quality management system development in the short-term given that
such a system is not currently in place and is required to provide the basis for the emission
reduction programme development outlined above.
In terms of source specific actions to be undertaken by Joburg, actions aimed at both source
quantification of all sources and emission reduction for major sources have been identified. It
is intended that priority be given to the reduction of emissions of priority pollutants from key
sources (with the aim of reducing exposures in highly impacted areas) even though a
comprehensive management system is not yet in place.
5.1 Domestic Fuel Burning

According to Atmospheric Pollution and Prevention Act (Act 45 of 1965) which is still being
enforced, local authorities are responsible for the regulation of emissions from domestic fuel
combustion under the powers conferred by the Minister of the DEAT. Emissions from
domestic fuel combustion are controlled through smoke control orders (Smoke Control
Regulations) and through the regulation of fuel-burning appliances installed in the local
authorities' areas of jurisdiction (Smokeless Zones). To date the declaration of smokeless
zones has been restricted to the former white residential areas. Household fuel burning has
continued in many of the formerly black residential areas, including electrified areas.
Significant domestic fuel burning is associated with informal settlement areas.
The Department of Minerals and Energy is in the process of formulating an Integrated Clean
Household Energy Strategy. The strategy has been drafted (August 2002) and is expected
to be adopted by the Minister during 2003. The Clean Household Energy Strategy uses
methods classifiable as refining, replacing and reducing. The methods integrated in the
strategy includes the following:
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−

−

−

REFINE combustion & appliances
- Top-down ignition method “Basa Magogo”
- Stove maintenance programme
- Replacement of mbawula/old conventional stoves
REPLACE coal with:
- Electricity
- Low-Smoke Fuels (LSF)
- Alternative fuels – gas, paraffin, methanol, etc
- Renewable energy e.g. solar
REDUCE energy requirements of dwelling
- Solar passive designs - new homes
- Insulation - existing homes

For poor households the focus is on least-cost options. Such options include the following:
−

“Basa Magogo” method of ignition (top down approach to fuel loading in Mbawulas) estimated to result in a 50% reduction in smoke emissions at no cost to the
household.

−

Housing insulation - this is under investigation in terms of its suitability and the
affordability of the material required

−

LSF Manufacturing - the DME has issued a call for tenders for the submission of
Business Plans. The fuels to be included in the plan will need to adhere to the
standards in the National Standard for Low Smoke Solid Household Fuels

−

Stove maintenance & replacement - alternatives being looked at include low-cost
options of using appropriate chimney lengths to local stove manufacturing.

Measures which are currently being implemented within City of Johannesburg include:
−
−
−

smokeless Mbawulas (Environmental Health Dept.)
top-down ignition method (Environmental Health Dept.)
air quality monitoring for awareness raising purposes (Environmental Management
Dept.)

Energy efficient housing projects are also being devised by the JHB Energy Efficiency
Consultative Forum on which the City of Johannesburg is represented.
NOTE: Initially short- and medium-term action items were outlined for implementation by the
City of Johannesburg for this source. Concerns were raised during the Technical Advisory
Group meeting with regard to the lack of coordination between national and local initiatives
and by the divergent approaches being adopted. E.g. Emphasis is placed on smokeless
Mbawulas in certain Joburg Regions, the top down ignition method is proposed for
implementation by other Regions, with the Baso Magogo method being advocated for
implementation within Orange Farm by the DME.
It is therefore recommended that efforts be made in the short-term to consolidate efforts by
national and local authorities. The short- and medium-term action items outlined previously
(given in Appendix C) will however be included in the AQM Plan as contingency measures in
the event that the national and local authorities are not able to combine their efforts and
adopt an strategy.
5.1.1 Short-term Actions (Years 1 & 2):
(1)

The relevant Air Quality Management (AQM) function within the City of Johannesburg
will establish a Working Group on domestic fuel burning comprising representation
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from DME, GDACEL, DEAT, all City Regions and key coal producers within the next
3 months. (Recommended target date: July 2003):
The Working Group should aim to undertake the following AQM Plan adoption
(Recommended target date: December 2003):
−

review the various initiatives currently being implemented or proposed for
implementation within the City in the short-term - including: Smokeless Mbawulas, the
top-down-ignition method, the Basa Magogo method, energy efficient housing
measures

−

review the emission reduction options suitable for implementation within the City in
the medium-term, e.g. energy efficient housing, low smoke fuels, stove maintenance
and replacement

−

consolidate efforts by drafting a coherent Strategy, Implementation Programme and
Budget for domestic fuel burning mitigation in the short- to medium-term
The Strategy should include: (i) actions to be taken, parties responsible for carrying
out actions and timeframes for implementing actions, and (ii) the development and
implementation of an awareness and motivation campaign

−

secure funding for Programme Implementation

NOTE: Should Action Item (1) not be undertaken within the timeframe stipulated the
contingency Action Items outlined in Appendix C should be implemented.
(2)

The Working Group should continue to meet on a regular basis (at least 3-monthly)
undertaking to review, on an on-going basis, progress being made in Strategy
implementation.

(3)

Implementation of the short-term domestic fuel burning mitigation measures as per the
Strategy and Implementation Programme outlined by the above mentioned working
group

5.1.2 Medium-term Actions (Years 3-5):
(1)

Completion of the implementation of the short-term domestic fuel burning mitigation
measures outlined in the Strategy and Implementation Programme (or those included
in Appendix C in the absence of such a Strategy and Implementation Programme).
The measures will be implemented by the JHB AQM function and coordinated by the
Working Group on Domestic Fuel Burning. (Target date: December 2005)

(2)

Implementation of the medium-term domestic fuel burning mitigation measures
outlined in the Strategy and Implementation Programme (or those included in
Appendix C in the absence of such a Strategy and Implementation Programme). The
measures will be implemented by the JHB AQM function and coordinated by the
Working Group on Domestic Fuel Burning.

(3)

The Working Group on Domestic Fuel Burning will assess, at 3-monthly intervals,
progress made in programme implementation based on a review of the air quality
improvements realised in areas where mitigative measures have been introduced.
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(4)

The AQM function will facilitate an investigation of the cost-effectiveness of expanding
the natural gas reticulation network to the domestic sector.

(5)

The AQM function will coordinate the City's will revise local building codes and
housing policy to ensure that all new housing developments are energy efficient.

(6)

The AQM function will facilitate the investigation and identification of suitable
opportunities for the introduction of feasible renewable energy alternatives.

5.2 Mine Tailings
A comprehensive dust management planning approach applicable to mine tailings
impoundments has been documented and cost-effective dust control measures
implementable for mine tailings reviewed for consideration by the City of Johannesburg.
Since local authorities are not responsible for the regulation of mine tailings, most measures
to be included in the AQM Plan involve the establishment of mechanisms whereby the Air
Quality Management function within the City of Johannesburg can influence the regulatory
process.
5.2.1 Short-term Actions (Years 1 & 2):
(1)

City of Johannesburg will attend the inter-departmental committee tasked with the
regulation of mining operations and tailings impoundments (DWAF, DME and GDACEL
are currently represented on the committee).

(2)

The recommended dust management planning approach and results from literature
review on dust control measures will be communicated to the Mine Pollution Forum for
consideration by the technological sub-committee tasked with control measure review.

(3)

The City of Johannesburg will motivate to the inter-departmental committee and the
Mine Pollution Forum for the adoption of a comprehensive dust management planning
approach and the implementation of effective dust controls by local mines.

(4)

An awareness raising and information dissemination programme on dust impacts and
mitigation related to mine tailings, specifically aimed at impacted communities, will be
established.
Technical information on dustfall measurements and tailings rehabilitation programmes
are to be obtained and communicated to neighbouring communities. The programme
will aim to keep affected communities informed of the status of impacts and controls
and to gain the cooperation of communities in the safe-guarding of measurement and
rehabilitation equipment (e.g. dustfall monitors, irrigation pipes).

(5)

The local dust deposition guidelines (see Section 4.2) will be implemented, and the
JHB AQM function will ensure that mitigative action is undertaken when the alarm
threshold is exceeded.

5.3 Transportation and Traffic
An Inter-departmental Transport Liaison Group will be established comprising members of
the Air Quality Management function and Transportation Planning by July 2003. This group
should initially meet regularly (monthly) to facilitate the initiation of information sharing
procedures and the implementation of various of the short-term measures outlined below.
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5.3.1 Short-term Actions (Years 1 & 2):
(1)

Methods used by each Region in their testing of diesel vehicle emissions will be
standardised and a target number of vehicles to be tested each month within each
Region established. (Recommended target date: December 2003.)

(2)

Mechanisms will be established for gaining cooperation of metro police for the purpose
of supporting the diesel vehicle emissions programme in Regions where such
mechanisms are lacking. (Recommended target date: December 2003.)

(3)

The relevant AQM function within the City will coordinate regular emission testing of
metro buses at the municipal testing station when such vehicles undergo their regular
Certificate of Fitness examinations.

(4)

The relevant AQM function will design a more comprehensive and effective vehicle
emission testing programme for implementation in the medium-term. (Recommended
target date: December 2004). This programme may include the following:
-

introduction of a system whereby municipal vehicle testing stations perform diesel
smoke testing for roadworthy inspections, Certificate of Fitness inspections and retesting for the diesel emission programme

-

more effective vehicle testing equipment and protocols applicable to the
measurement of smoke emissions from diesel vehicles

-

vehicle testing equipment and protocols applicable to the measurement of other
parameters and/or vehicle types in line with impending National vehicle emission
standards and associated monitoring protocols

-

the drafting and implementation of local by-laws aimed at supporting the introduction
and implementation of alternative vehicle emission testing approaches

(5)

The relevant AQM function will obtain information required for the quantification of
vehicle emissions from Transportation Planning, viz.
−
−
−
−

spatial information on road network
technology mix (indicating number of petrol and diesel vehicles, with a distinction
made between various vehicle types) - spatial variations in mix if available
vehicle age data (taking into account traffic mix) - spatial variations where available
vehicle population data - spatial variations in vehicle nos. per vehicle type / age

(By September 2003, Transportation Planning will have linked their alpha numeric data
base to a GIS and will provide the AQM Function with access. Six months will be
allocated for the initial retrieval and formatting of the data for application in emissions
estimation and dispersion modelling by the AQM Function.)
(6)

The relevant AQM function will provide the information required by Transportation
Planning. Transportation Planning have requested the Environmental Management
Department provide on-going literature surveys of basic data on vehicular pollution. (It
is recommended that annual literature surveys of transport-related emissions and air
quality impacts be undertaken and results be communicated to Transportation Planning
and be used to inform the AQM function's emission estimation and control measure
identification processes.)
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(7)

Transport-related monitoring requirements will be integrated into the JHB City ambient
air quality monitoring activities. On-going liaison with Transportation Planning will be
required to ensure that the mobile air quality monitoring station is co-located with the
select vehicle count station at the required time( 1).

(8)

A checklist of emission reduction measures for consideration by Transportation
Planning in their planning and decision making processes will be provided by the
relevant AQM function.

(9)

Research will be encouraged on cleaner transportation technologies through liaising
with the Transportation Planning project manager on the Clean Transport Technology
Project (currently Sherry Wonford) via the Inter-departmental Transport Liaison Group.
Liaise with GDACEL to integrate findings from their cleaner technologies initiative and
to avoid duplication.

5.3.2 Medium-term Actions (Years 3-5):
(1)

The relevant AQM function will assist Transportation Planning in the development of an
emission calculation and air quality impact assessment sub-module for inclusion in the
Transport Decision Making Model.
This assistance could take the form of the Inter-departmental Transport Liaison Group
being made responsible for the drafting of the terms of reference for the development
of the sub-module by external consultants and for this Group reviewing tenders
received.

(2)

Results from Transportation Planning and GDACEL cleaner transportation technology
research initiatives will be used to inform public and government related transport
decisions.
− The AQM function within the City will provide support to Transportation Planning in
the integration of cleaner technology requirements into the call for tenders for the
"metro bus" contract through liaison within the Inter-departmental Transport Liaison
Group.
− The AQM function will facilitate the integration of cleaner technology considerations
in the Council fleet purchasing process.

(1)

A Transportation and Land-use Planning Liaison Group should be formed, comprising
members from the Air Quality Management function, Transportation Planning, Spatial
Planning and Housing
This Group should be an extension of the Inter-departmental Transport Liaison Group
formed previously and should aim to integrate environmental considerations, including
air quality issues, into long-term transportation, housing development and spatial
planning processes.

1

Transportation Planning has requested that the following monitoring be undertaken:
before and after studies of selected transportation projects by ambient air quality monitoring
ongoing pollution level trend sampling at a set of fixed location stations throughout the metropolitan area.
Monitoring stations to be located at major traffic observation stations on the road network.
− General ambient pollution level trends monitoring throughout the metropolitan area.
−
−
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5.4 Waste (Incineration, Landfills and Waste Water Treatment Works)
−

Medical waste incineration is controlled by the Department of Health. Incineration also
represents a 'Scheduled Process' in terms of the second schedule of the Atmospheric
Pollution and Prevention Act, Act 45 of 1965 and as such requires a permit to operate
from the DEAT.

−

DACEL currently inventory and undertaken inspections on the medical waste incinerators
operating within the City of Johannesburg.

−

Landfill sites are regulated by the Department of Water Affairs and Forestry using as a
basis the Minimum Requirements for Landfills (Edition 2, 2000). Site inspections of
landfill sites are also undertaken by GDACEL personnel. The evaluation checklist used
by both DWAF and GDACEL personnel for site inspection purposes are both based on
the Minimum Requirements.

−

The Contract Management Unit (CMU) within the City of Johannesburg is responsible for
managing the City's contract with Pikitup which is responsible for the operation of the
City's landfill sites. (There are currently 5 Pikitup landfills and 1 privately run landfill in
operation).

−

The National Strategy on Waste Management should be taken into account in the
identification of emission reduction measures.

5.4.1 Short-term Actions (Years 1 & 2):
5.4.1.1 Landfill Operations
(1)

The relevant AQM function will consult with the CMU with the purpose of:
−

drawing up strict performance indicators for inclusion in the contract with the waste
disposal company contracted to provide waste removal services in areas where
informal waste burning is an issue;

−

compiling a checklist of landfill site evaluation criteria for the purpose of CMU
evaluations and contract negotiations. DWAF and GDACEL evaluation criteria
should be taken into account in addition to other 'good practices' pertaining to landfill
management and air pollution mitigation.

−

implementing stipulations for garden refuse sites and transfer stations with regard to
avoiding waste burning

(1)

The City of Johannesburg will request to be represented at DWAF meetings held to
discuss local landfill sites. (DWAF national and regional departments and landfill
operators attend such meetings).

(2)

The AQM function will request feedback from GDACEL, DWAF and CMU site
inspections of landfill operations.

(3)

The AQM function will require landfill operations within the City to undertake the
following:
−

compile a speciated substance emissions inventory (to be updated annually) based
on subsurface gas network sampling
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−

ambient air quality monitoring of select toxic and oderiferous substances - with
substances selected on the basis of the site-specific emissions inventory

−

flag air pollutant concentrations resulting in unacceptable health risks

−

commission a quantitative air quality impact assessment should health risks be
flagged

(4)

Short-term methods of waste recycling will be investigated, e.g. through the support of
local buy-back centres.

5.4.1.2 Incineration
(6)

The AQM function will initiate an investigation into the legal status of medical waste
incinerators operating within the City of Johannesburg.

(7)

The AQM function will consult with DEAT and GDACEL to ensure that all incinerators
are permitted and are operating according to permit requirements. This will require
that, among other things, that stack emissions testing be undertaken to prove
compliance with emission limits routinely specified by incinerator permits for the
following pollutants: cadmium, mercury, thallium, chromium, beryllium, arsenic,
antimony, barium, lead, silver, cobalt, copper, manganese, tin, vanadium, nickel,
chloride, hydrofluoric acid and sulphur dioxide.

5.4.1.3 Sewage and Waste Water Treatment Works
(8)

The Air Quality Management function will require that sewage and waste water
treatment works operating within the City undertake the following:
−

compile a speciated substance emissions inventory (to be updated annually) based
on site-specific samples

−

ambient air quality monitoring of select toxic and oderiferous substances - with
substances selected on the basis of the site-specific emissions inventory

−

flag air pollutant concentrations resulting in unacceptable health risks

−

commission a quantitative air quality impact assessment should health risks be
flagged

5.4.2 Medium-term Actions (Years 3-5):
(1)

Design and initiate an education and awareness campaign on waste segregation.

(2)

Commission a cost-benefit study on waste segregation and recycling strategies
applicable for implementation within Johannesburg

(3)

Consolidate findings of investigations into alternative treatment and disposal options
and support additional investigations where required. Integrate findings on alternatives
in EIA reviews and local waste management policies

(4)

Collate source and emissions data for incinerator operations and undertake an air
quality impact assessment, including a health risk screening study, to determine the
acceptability incinerators for the purpose of informing the permit revision process.
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5.5 Industry and Fuel Burning Appliances
5.5.1 Short-term Actions (Years 1 & 2):
(1)

On-going communication will be established with the Air Pollution Control Officer
responsible for the Schedule Processes within the City (currently Chris du Plooy) to
enable source and emissions data on 'Scheduled Processes' contained within the
emissions inventory to be updated.

(2)

All information related to non-domestic fuel burning appliances which would be
required for the estimation of emissions and modelling of air quality impacts will be
collated, viz.:
−
−
−
−
−
−
−
−
−
−
−
−
−
−
−

location of appliance
company name and contact details
type of appliance
type of fuel in use
sulphur content of fuel
ash content of fuel (where appropriate)
quantity of fuel used
scheduling of operation (continuous, intermittent - two hours per day, etc.)
control measures in place
control efficiency
stack height
inner stack diameter
gas exit temperature
gas exit velocity or volumetric flow
stack monitoring data (where available)

(3)

Estimate emissions and predict air quality impacts associated with non-domestic fuel
burning appliances.

(4)

Reinforce the rule that the installation of all new non-domestic fuel burning appliances
and any major appliance renovation or alteration project will require the notification of
the City.

5.5.2 Medium-term Actions (Years 3-5):
(1)

Set specifications on combustion efficiency applicable to all new combustion devices.

(2)

Liaise with Eskom on demand side management measures applicable to the
commercial and industrial sectors.

(3)

Investigate the potential for introducing alternative tariff structures for the purpose of
encouraging on-site co-generation and the introduction of renewables.

5.6 Other Sources
5.6.1 Short-term Actions (Years 1 & 2):
(1) Identify and quantify additional sources of pollution
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(2) Establish routine data retrieval mechanisms for the purpose of updating the emissions
inventory (e.g. Fire Departments - request data be kept on locations of veld fires and
extent of areas burned).
(3) Control the burning of grass by municipal worker's along highways and elsewhere.
(4) Reinforce the need for dust suppression required to be implemented by mines and
quarries along unpaved haul and access roads.
(5) Support national legislation aimed at controlling copper wire burning for the purpose of
wire stripping.
(6) Investigate the use of by-law implementation for the purpose of: (i) controlling trackout
from construction sites, (ii) stipulating the need for dustfall monitoring and reporting of
results during large-scale construction and demolition projects.
5.6.2 Medium-term Actions (Years 3-5)
(1)

Identification of emission reduction measures for other sources predicted on the basis
of the quantitative emissions inventory to be significant in terms of health risks or
nuisance impacts.

5.7 Consolidation of Education and Awareness Campaigns
Information dissemination, education and awareness raising form an integral component in
the empowerment of communities and the realisation of emission reductions within various
sectors. In addition to the establishment of mechanisms for routine dissemination of air
quality information to the general public, specific education and awareness campaigns
required to be developed and implemented by the AQM Plan include:
-

general awareness campaigns on air quality issues;

-

awareness and motivation campaigns for domestic fuel burning communities, aimed
at providing information on the health impacts of fuel burning and on options available
for health risk reduction;

-

awareness and motivation campaigns aimed at encouraging waste minimisation and
waste segregation; and

-

awareness raising on the air quality impact of vehicle emissions and on voluntary
measures which can be taken by individuals to reduce such emissions.

ACTION: The AQM function will undertake to consolidate the individual awareness and
education initiatives required within a coherent public education and awareness
programme. (Recommended target date: June 2005). This programme will be
developed in consultation with the Joburg Communications Department and with
NGOs and CBOs active locally in the field (e.g. the Soweto and Northern Branches
of the National Association for Clean Air, Group for Environmental Monitoring).
5.8 Synopsis of Emission Quantification and Emission Reduction Measures
A synopsis of the specific emission quantification and emission reduction measures to be
undertaken and their respective timeframes is given in Table 4.
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Table 4. Synopsis of emission quantification and emission reduction measures to be undertaken by Joburg (Jun 2003 to June 2008)
Sector:
Domestic Fuel
Burning

Action:
Establishment of a Working Group on Domestic Fuel Burning

JHB AQM Function

Drafting of a coherent Strategy, Implementation Programme and Budget for domestic fuel burning
mitigation in the short- to medium-term
Implementation of short-term domestic fuel burning mitigation measures included in (i) the Strategy
and Implementation Programme developed by the Working Group on Domestic Fuel Burning or (ii)
contained in Appendix C

Working Group on Domestic
Fuel Burning
Implementation by JHB AQM
Function, coordination by
Working Group on Domestic
Fuel Burning
Implementation by JHB AQM
Function, coordination by
Working Group on Domestic
Fuel Burning

Assess, at 3-monthly intervals of progress made in programme implementation based on the review
of air quality improvements realised in areas where domestic fuel burning mitigative measures have
been introduced

Investigation of the cost-effectiveness of expanding the natural gas reticulation network to the
domestic sector.
Coordinate the City's revise local building codes and housing policy to ensure that all new housing
developments are energy efficient.
Investigation and identification of suitable opportunities for the introduction of feasible renewable
energy alternatives.
Implementation of medium-term domestic fuel burning mitigation measures included in (i) the
Strategy and Implementation Programme developed by the Working Group on Domestic Fuel
Burning or (ii) contained in Appendix C
Mine Tailings

Responsibility:

City of Johannesburg will be represented on the inter-departmental committee tasked with the
regulation of mining operations and tailings impoundments (DWAF, DME and GDACEL are
currently represented on the committee).
The recommended dust management planning approach and results from literature review on dust
control measures will be communicated to the Mine Pollution Forum for consideration by the
technological sub-committee tasked with control measure review.
The inter-departmental committee on mine tailings and the Mine Pollution Forum will be encouraged
to require the adoption of a comprehensive dust management planning approach and the
implementation of effective dust controls by local mines.
An awareness raising and information dissemination programme on dust impacts and mitigation
related to mine tailings, specifically aimed at impacted communities, will be established.
The local dust deposition guidelines will be implemented, and it will be ensured that mitigative action
is undertaken when the alarm threshold is exceeded.

Recommended
Timeframe:
Jun - Jul 2003
Jul - Dec 2003
Jan 2004 - Dec 2005

JHB AQM Function

On-going following
Domestic Fuel Burning
Mitigation
Implementation
Programme adoption
(Jan 2004)
Jun 2005 - Jun 2008

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function

Jun 2005 - Jun 2008

Implementation by JHB AQM
Function, coordination by
Working Group on Domestic
Fuel Burning
JHB AQM Function

December 2008

JHB AQM Function

June 2003 - June 2005

JHB AQM Function

June 2003 - June 2005

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function

June 2003 - June 2005

June 2003 - June 2005
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Table 4. (continued) Emission quantification and emission reduction measures to be undertaken by Joburg (Jun 2003 to June 2008)
Sector:

Action:

Responsibility:

Transportation
and Traffic

Establishment of an Inter-departmental Transport Liaison Group comprising members of the Johannesburg Air
Quality Management function and personnel from the Johannesburg Transportation Planning department
Methods used by each Region in their testing of diesel vehicle emissions will be standardised and a target number
of vehicles to be tested each month within each Region established
Mechanisms will be established for gaining cooperation of metro police for the purpose of supporting the diesel
vehicle emissions programme in Regions where such mechanisms are lacking
Coordination of regular emission testing of metro buses at the municipal testing station when such vehicles
undergo their regular Certificate of Fitness examinations
Design a comprehensive and effective vehicle emission testing programme for implementation in the medium-term
Obtain information required for the quantification of vehicle emissions from Transportation Planning
Provision of the information required by Transportation Planning (viz. annual literature surveys of transport-related
emissions and air quality impacts)
Integration of transport-related monitoring requirements into the JHB City ambient air quality monitoring activities
Provision of a checklist of emission reduction measures for consideration by Transportation Planning in their
planning and decision making processes
Encourage research into cleaner transportation technologies through liaising with the Transportation Planning
project manager on the Clean Transport Technology Project via the Inter-departmental Transport Liaison Group
and liaison with GDACEL to integrate findings from their cleaner technologies initiative and to avoid duplication
Assist Transportation Planning in the development of an emission calculation and air quality impact assessment
sub-module for inclusion in the Transport Decision Making Model.
Use of results from Transportation Planning and GDACEL cleaner transportation technology research initiatives in
informing public and government related transport decisions.
Formation of a Transportation and Land-use Planning Liaison Group comprising members from the AQM function,
Transportation Planning, Spatial Planning and Housing
Consultation with the CMU with the purpose of: (i) drawing up strict performance indicators for inclusion in the
contract with the waste disposal company contracted to provide waste removal services in areas where informal
waste burning is an issue; (ii) compiling a checklist of landfill site evaluation criteria for the purpose of CMU
evaluations and contract negotiations; (iii) implementing stipulations for garden refuse sites and transfer stations
with regard to avoiding waste burning
The City of Johannesburg will request to be represented at DWAF meetings held to discuss local landfill sites.
(DWAF national and regional departments and landfill operators attend such meetings).
Request feedback from GDACEL, DWAF and CMU site inspections of landfill operations.
Require landfill operations within the City to undertake the following: (i) compile a speciated substance emissions
inventory (to be updated annually) based on subsurface gas network sampling; (ii) ambient air quality monitoring of
select toxic and oderiferous substances - with substances selected on the basis of the site-specific emissions
inventory; (iii) flag air pollutant concentrations resulting in unacceptable health risks; (iv) commission a quantitative
air quality impact assessment should health risks be flagged
Investigation of short-term methods of waste recycling, e.g. through the support of local buy-back centres.

JHB AQM Function

Recommended
Timeframe:
Jun - Jul 2003

JHB AQM Function

Jun - Dec 2003

JHB AQM Function
to coordinate
JHB AQM Function
to coordinate
JHB AQM Function
JHB AQM Function
JHB AQM Function

Jun - Dec 2003

JHB AQM Function
JHB AQM Function

Jun - Dec 2003
Jun 2003 - Jun 2005

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function
to coordinate
JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function
to coordinate
JHB AQM Function
JHB AQM Function
to coordinate

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2003 - Jun 2005

Waste Landfills

Jun 2003 - Dec 2004
Sep 2003 - Mar 2004
Jun 2003 - Jun 2005

Jun 2003 - Jun 2005

Jun 2003 - Jun 2005
Jun 2003 - Jun 2005
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Table 4. (continued) Emission quantification and emission reduction measures to be undertaken by Joburg (Jun 2003 to June 2008)
Sector:
Waste Incineration

Waste Sewage and
Waste Water
Treatment
Works

Waste Waste
Segregation &
Waste
Disposal
Alternatives
Industry

Action:

Responsibility:

Initiate an investigation into the legal status of medical waste incinerators operating within the City of
Johannesburg.
Consult with DEAT and GDACEL to ensure that all incinerators are permitted and are operating according to
permit requirements
Collate source and emissions data for incinerator operations and undertake an air quality impact assessment,
including a health risk screening study, to determine the acceptability incinerators for the purpose of informing the
permit revision process
Require that sewage and waste water treatment works operating within the City undertake the following:
− compile a speciated substance emissions inventory (to be updated annually) based on site-specific
samples
− ambient air quality monitoring of select toxic and oderiferous substances - with substances selected on
the basis of the site-specific emissions inventory
− flag air pollutant concentrations resulting in unacceptable health risks
− commission a quantitative air quality impact assessment should health risks be flagged
Design and initiate an education and awareness campaign on waste segregation
Commission a cost-benefit study on waste segregation and recycling strategies applicable for implementation
within Johannesburg
Consolidate findings of investigations into alternative treatment and disposal options and support additional
investigations where required. Integrate findings on alternatives in EIA reviews and local waste management
policies
Establishment of on-going communication with the Air Pollution Control Officer responsible for the Schedule
Processes within the City to enable source and emissions data on 'Scheduled Processes' contained within the
emissions inventory to be updated
Collation of all information related to non-domestic fuel burning appliances required for the estimation of emissions
and the modelling of air quality impacts
Estimate emissions and predict air quality impacts associated with non-domestic fuel burning appliances
Reinforcement of the rule that the installation of all new non-domestic fuel burning appliances and any major
appliance renovation or alteration project will require the notification of the City.
Set specifications on combustion efficiency applicable to all new combustion devices

JHB AQM Function

Recommended
Timeframe:
Jun 2003 - Jun 2005

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function
to coordinate

Jun 2003 - Jun 2005

JHB AQM Function
JHB AQM Function

Jun 2005 - Jun 2008
Jun 2005 - Jun 2008

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function
JHB AQM Function
to coordinate
JHB AQM Function
to coordinate
JHB AQM Function
to coordinate
JHB AQM Function
to coordinate

Jun 2003 - Jun 2005
Jun 2003 - Jun 2005

Liaise with Eskom on demand side management measures applicable to the commercial and industrial sectors
Investigate the potential for introducing alternative tariff structures for the purpose of encouraging on-site cogeneration and the introduction of renewables

Jun 2005 - Jun 2008
Jun 2005 - Jun 2008
Jun 2005 - Jun 2008
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Table 4. (continued) Emission quantification and emission reduction measures to be undertaken by Joburg (Jun 2003 to June 2008)
Sector:
Other Sources

Action:
Identify and quantify additional sources of pollution
Establish routine data retrieval mechanisms for the purpose of updating the emissions inventory
Control the burning of grass by municipal worker's along highways and elsewhere
Reinforce the need for dust suppression required to be implemented by mines and quarries along unpaved haul
and access roads
Support national legislation aimed at controlling copper wire burning for the purpose of wire stripping

Education and
Awareness
Campaigns

Investigate the use of by-law implementation for the purpose of: (i) controlling trackout from construction sites, (ii)
stipulating the need for dustfall monitoring and reporting of results during large-scale construction and demolition
projects.
Identification of emission reduction measures for other sources predicted on the basis of the quantitative emissions
inventory to be significant in terms of health risks or nuisance impacts.
Consolidate individual awareness and education initiatives required within a coherent public education and
awareness programme

Responsibility:
JHB AQM Function
JHB AQM Function
JHB AQM Function
to coordinate
JHB AQM Function

Recommended
Timeframe:
Jun 2003 - Jun 2005
Jun 2003 - Jun 2005
Jun 2003 - Jun 2005
Jun 2003 - Jun 2005

JHB AQM Function
to coordinate
JHB AQM Function
to coordinate

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function

Jun 2003 - Jun 2005

Jun 2003 - Jun 2005
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6. RESEARCH INITIATIVES
In order to ensure the effective implementation of the Air Quality Management Plan various
research efforts will need to be undertaken internally by the Air Quality Management
function. Such efforts are summarized in Table 5.
Table 5. Research initiatives recommended for implementation in the short- and
medium-term
Research Required
Assessment of (i) current air pollutant concentrations,
(ii) contributing sources, (iii) feasible implementation
periods for select abatement measures, and (iv)
nationally set permissible compliance timeframes (if
available)
Selection of suitable information and alert thresholds
taking into account (i) measured air pollutant
concentrations, (ii) international air quality criteria, (iii)
the socio-economic and technical feasibility of
attaching specific reporting, investigation and
mitigation requirements to such thresholds.

Purpose
Stipulation of permissible
timeframes for ensuring
compliance with local air
quality guidelines and national
air quality standards
Finalisation of a set of
information and alert air quality
thresholds and associate
information reporting,
investigation and mitigation
requirements

Schedule
Jan - Dec 2004

Identify suitable local PM2.5 guidelines and related
compliance timeframes taking into account: (i) local
PM2.5 concentrations, (ii) source contributions, (iii)
feasible implementation periods for select abatement
measures, and (iv) internationally and nationally set
PM2.5 standards and compliance timeframes (if
available)
Source data collation and emission quantification
through emission factor application and/or emission
modelling and/or acquisition of emission
measurements undertaken by sources
Undertaking atmospheric dispersion modelling, with
model validation based on monitored results, for the
purpose of identifying non-compliance areas in terms
of both local air quality guidelines and national
standards
Accurate quantification and costing of health impacts
associated with household fuel combustion

Stipulation of suitable local
PM2.5 guidelines and
permissible compliance
timeframes

Jan - Dec 2004

Collation of first
comprehensive emissions
inventory for Joburg

Mar 2003 - Dec 2004

Determination of noncompliance zones within
Joburg

June 2004 - Dec
2004

Costing externalities
associated with local exposure
to air pollution for the purpose
of off-setting costs of air
quality management
(1) Informing the maintenance
and further development of the
emissions inventory
(2) Reporting of results of
surveys on vehicular pollution
to Transportation Planning
Identification of local air quality
guidelines able to protect
vegetation
Determine whether ecosystem
or vegetation monitoring
techniques should be
undertaken by Joburg in
support of air quality
management

June 2003 - Dec
2004

Annual literature survey on major sources (focusing
on the most current information on pollutant types,
emission estimation techniques, controls, etc.)

Identification of suitable dose-response thresholds for
local vegetation types
Identify suitable cost-effective ecosystem / vegetation
monitoring methods and assess their applicability for
implementation within Johannesburg for the purpose
of informing air quality management
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7. CAPACITY BUILDING
It is intended that air quality management capacity and tools be development within the City
of Johannesburg to ensure efficient and cost-effective service delivery with respect to air
quality management and planning. These capacities and tools typically include: human
resources (staff availability, expertise, experience), facilities, source and ambient monitoring
equipment, emission calculation methodologies, hardware, software (etc.).
The resources and tools required is informed by national regulatory requirements (available
in draft form), international good practice and the current availability and local resources and
competence. Requirements given recent draft national regulations and current international
good practice were compared with existing Joburg resource availability in order to determine
capacity building requirements.
ACTION:

Staff training programmes will be development and additional staff acquired
(were necessary) to provide the human resources necessary for effective air
quality management, including AQM Plan implementation, review and revision.
(Recommended target date: December 2003).

The DEAT is currently in the process of defining capacity building requirements and training
programmes for provincial and local authorities. Joburg should communicate its specific
training requirements to DEAT and should determine DEAT's anticipated timeframe for the
provision of such support.
8. AIR QUALITY MANAGEMENT PLAN APPROVAL AND REVIEW PROCESS
8.1 AQM Plan Approval
The following process was followed in the drafting of the AQM Plan for Joburg:
•

•

Establishment of the following structures to provide guidance to the AQM Plan
development project team:
-

Steering Committee - comprising representatives from the Environmental
Management and Environmental Health departments in addition to DEAT and
GDACEL personnel. The Steering Committee was responsible for overseeing
the project and for ensuring that the AQM Plan was in line with national and
provincial policies and practices.

-

Technical Advisory Groups (TAGs) - established to review the technical merit and
feasibility of the plan during the development phase. TAG members included
representatives from Joburg Departments responsible for transport, housing,
urban planning, environmental health and environmental management in addition
to DEAT, GDACEL, DWAF and DME personnel and various experts within the
private sector.

-

Air Quality Stakeholder Group (AQSG) - comprising interested and affected
parties including parties affected by air pollution and those whom may be
impacted by interventions aimed at reducing the impacts of air pollution, e.g.
business, industry, NGOs, CBOs and labour.

Compilation of Discussion Documents and a Draft Air Quality Management Plan for
distribution to and workshopping with the Technical Advisory Groups, the Air Quality
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Stakeholder Group and the Project Steering Committee (November 2002 to January
2003).
•

Compilation of a Draft Final AQM Plan and distribution to the TAGs, AQSG, Steering
Committee (24 January 2003).

•

Presentation of the Draft Final AQM Plan at a Public Workshop (1 February 2003).

•

Presentation of the Draft Final AQM Plan to member of the Business Council for
Sustainable Development (BCSD) (20 February 2003).

•

Presentation of the Draft Final AQM Plan to Councilor Parks Tau and to Amanda Nair,
Executive Director: Development Planning, Transportation & Environment, City of
Johannesburg (4 March 2003).

•

Presentation of the Draft Final AQM Plan to the City of Johannesburg Infrastructure Coordination Committee (10 March 2003).

•

Integration of all comments received from the TAGs, AQSG, Steering Committee, BCSD
members and the general public and finalisation of the AQM Plan (31 March 2003).

The Final AQM Plan will be submitted to:
•

The Environmental Management and Environmental Health departments for submission
for approval by various bodies within the City of Johannesburg including the Mayoral
Infrastructure and Services Sub-committee, the respective sectoral Section 80
Committees and the Mayoral Committee.

•

Members of the TAGs, AQSG and the Steering Committee.

•

Select public venues within each of the 11 Regions of Johannesburg.

AQM Plan approval is however dependent not only on stakeholder and general public
acceptance but also on review and authorisation by provincial and possibly by national
governments. The guidelines for how AQM Plan approvals will take place has not yet been
established by either. It is however anticipated that such guidelines will be issued within the
next two years. It is intended that the AQM Plan be approved and implemented by Joburg in
the interim with the Plan being revised and submitted to the necessary national and/or
provincial authorities for approval once the necessary guidelines are in place.
8.2 AQM Plan Review
Once approved by Joburg in consultation with DEAT and GDACEL, the AQM Plan and the
functional and operational framework within which the plan is implemented will be reviewed
regularly to ensure its continuing suitability, adequacy and effectiveness. The aim of the
review is primarily to address the possible need for changes to functional and operational
structures, AQM systems, management objectives (etc.) in light of poor performances,
changing circumstances and the commitment to continual improvement.
In the coming year(s) the Air Quality Management Plan should be reviewed based on:
− final stipulations within the National Air Quality Management Act
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−

national regulations pertaining to ambient air quality standards

−

national regulations pertaining to ambient air quality monitoring for compliance
assessment purposes

−

national regulations pertaining to emission standards

−

national regulations for source monitoring methods suited to assessing compliance with
emission standards

−

proposed guidance reports to be issued on: (i) air quality assessments, (ii) the use of
indirect methods for air quality charactisation (e.g. modelling), and (iii) air quality
management plan development and implementation.

−

new DEAT and GDACEL criteria pertaining to air quality management and air pollution
control

Progress made in AQM Plan implementation will be reported on annually. The AQM Plan
will be revised every second year (i.e. April 2005). The draft revised AQM Plan will be
submitted to the DEAT and GDACEL for approval and made available to the public for
comment prior to finalisation.
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Air Pollution Control Directorate, DEAT
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Atmospheric Pollution Prevention Act (Act 45 of 1965)

AQM

Air Quality Management

AQMD

Air Quality Management Districts

AQMPs

Air Quality Management Plans

BPM

Best Practicable Means

BATNEEC

Best Available Technology Not Exceeding Excessive Cost

CAPCO

Chief Air Pollution Control Officer (DEAT)
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Cost Benefit Analysis

DEAT

Department of Environmental Affairs and Tourism, RSA
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Department of Minerals and Energy, RSA

DWAF

Department of Water Affairs and Forestry, RSA

EIA

Environmental Impact Assessment

EMPR

Environmental Programme Management Report

EMS

Environmental Management System

ERI

Energy Research Institute

GLB

HFO

General waste, Large landfill, Moderate leachate potential (no leachate
management plan required)
General waste, Medium landfill, Moderate leachate potential (no
leachate management plan required)
Heavy fuel oil

I&APs
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Integrated Development Plan
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Integrated Pollution and Waste Management
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Metropolitan Local Councils

NACA

National Association for Clean Air
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National Environmental Management Act
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Pollution Control Task Team, City of Johannesburg
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Particulate matter with an aerodynamic diameter of < 10 microns

PM2.5

Particulate matter with an aerodynamic diameter of < 2.5 microns
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South African Bureau of Standards

SANAS

South African National Accreditation Service

SoE

State of the Environment

US-EPA

United States Environmental Protection Agency

GMB

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page xli

WB

World Bank

WHO

World Health Organisation

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page xlii

1

INTRODUCTION

Poor air quality represents a key environmental challenge facing the City of Johannesburg.
Sources of emission include vehicle tailpipe emissions, domestic fuel combustion products,
industrial releases, waste disposal related emissions, wind-blown dust from mine tailings
impoundments, biomass burning emissions and fugitive dust emissions from vehicleentrainment, materials handling and agricultural activities.
The impact of atmospheric emissions emanating from sources within the City have not only
local but also regional and global implications. Local scale effects include impacts on human
health and the biophysical environment due to exposures within the City. Atmospheric
emissions from local sources however also impact on the air quality of neighbouring regions,
with Johannesburg, for example, being considered a contributor to background air pollution
concentrations within the Vaal Triangle. On a global scale, the contribution of greenhouse
gases from sources within the City to climate change is under consideration.
It is within this context that the Department of Development Planning, Transportation and
Environment and the Department of Environmental Health are cooperating in the formulation
of an Air Quality Management (AQM) Plan for the City of Johannesburg.

1.1

Background: Purpose of the AQMP

The main aims requiring to be met by on-going AQM Plan implementation, review and
revision were outlined by the City of Johannesburg as including:
•

To achieve acceptable air quality levels throughout Johannesburg.

•

To promote a clean and healthy environment for all citizens within Johannesburg.

•

To minimize the negative impacts of air pollution on health and the environment.

•

To promote the reduction of greenhouse gases so as to support the council's climate
change protection programme.

Matrix Environmental Consultants were appointed by the City of Johannesburg to draft the
initial Air Quality Management Plan for adoption and implementation by the Departments of
Development Planning, Transportation and Environment and of Environmental Health.
Afrosearch (Pty) Ltd were appointed to facilitate public consultation and participation in the
plan development process. The AQM Plan development project comprised two main
components of work:
(1) Situation Assessment Study
This comprised a baseline assessment of air pollution concentrations and air quality
management practices within Johannesburg, and national requirements pertaining to
AQM Plan development. The main output of this study component was a
comprehensive Background Information Document (Scorgie et al., 2003).
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(2) Air Quality Management Plan Development
The AQM Plan development process and the Draft AQMP form the focus of this
report. The following components were taken into account in the development of the
Air Quality Management Plan for the City:
− operational and functional structure requirements
− air quality management system component requirements (tools)
− emission reduction measures implementable
− human resource development (training) requirements
− research needs
During the baseline assessment and the AQM Plan development phase the project team
liaised with personnel for the 11 Regions within Johannesburg (Figure 1.1) in addition to core
management personnel within the City of Johannesburg. Personnel from the Gauteng
Department of Agriculture Conservation Environment and Land Affairs (DACEL) and the Air
Pollution Control Division of the Department of Environmental Affairs and Tourism (DEAT)
were also consulted.
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Figure 1.1 Delineation of 11 regions into which the City of Johannesburg is divided.
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1.2

Legislative and Regulatory Framework to Air Quality Planning and Management

Criteria that influenced the development of the Johannesburg AQM Plan included: national
and provincial requirements, AQM plan development by other metropols within RSA and
international best practice pertaining to AQM Plan development and implementation. In
order to pre-empt impending national and provincial requirements pertaining to AQM
planning the project team liaised closely with national and provincial departments on
developments with regard to guidelines for local AQM plan development. Reference was
also made to the draft Air Quality Management Bill (Revision 7, Edited Draft Bill based on
comments from the 9 April 2002 MINMEC and MINTECH Working Group II IP&WM law
reform workshop, 26-28 April 2002). Information was obtained from other metros, including
the Cities of Cape Town and Durban, regarding progress made in their AQM development
processes. Criteria defining international 'best practice' as it pertains to AQM plan
development and implementation were collated and considered.

1.2.1

Implications of Impending National Legislation and Regulations

1.2.1.1 Introduction of a New Approach to Air Quality Management
The Atmospheric Pollution Prevention Act of 1965 is not adequate to facilitate the
implementation of the principles underpinning the National Environmental Management Act
(NEMA) and the Integrated Pollution and Waste Management (IP&WM) white paper. This
Act is also out of line with what is international considered to represent good air quality
management practice. The current revision of this Act as part of the Law Reform Process
will reflect the overarching principles within general environmental policy and will bring
legislation in line with local and international air quality management practices. The
approach to be supported by the new legislation is outline below.
A shift from national air pollution control based on source-based controls to decentralised air
quality management through an effects-based approach is supported by the new legislation.
The management of urban air quality as a matter for local government under a uniform set of
national air quality standards has been practised in the USA for almost two decades and has
recently been introduced in the United Kingdom and in Australia.
An effects-based approach requires the setting of multiple levels of standards for ambient air
quality. Ambient standards which define satisfactory air quality to ensure human health and
welfare, the protection of the natural and build environment, and finally the prevention of
significant decline in the quality of air are needed. Such standards provide the objectives for
air quality management. Multiple levels of standards provide the basis for both 'continued
improvements' in air quality and for long-term planning in air quality management. Although
maximum levels of ambient concentrations should be set at a national level, more stringent
ambient standards may be implemented by provincial and metropolitan authorities.
Source-based controls, including BPM and best available technology not entailing excessive
cost (BATNEEC), can not ensure air quality but rather represents one means of achieving
and attaining ambient standards. Alternative regulatory approaches which need be
investigated during the design of programmes aimed at the attainment and maintenance of
ambient standards include: pro-active controls, market-incentives, self-regulation and
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community-based initiatives. The integration of diverse emission reduction approaches will
ensure innovative and flexible policies and plans of action tailored to suit local
circumstances.
The control and management of all sources of air pollution relative to their contributions to
ambient concentrations is required to ensure that improvements in air quality are secured in
the most timely, even-handed and cost-effective way. (This implies that legislation for the
regulation of all significant sources need be put in place, effective management structures
developed, inventive and flexible strategies devised, and sufficient resources allocated.)
Public participation in the air quality management process and public access to information,
including information on environmentally harmful practices will be a crucial component of
future legislation. It is recognised that the integration of public participation into the decisionmaking process will be enhanced through education and awareness programmes aimed at
the empowerment of communities.
Provision will be made for the integration of air quality issues into the transportation, housing
and land use planning processes in order to ensure that air quality issues are addressed in
the long term.
The decentralisation of air quality management will enable management strategies aimed at
securing ambient standards to be geared towards local environments. Decentralised air
quality management is also more conducive to effective public participation in the
management process. In decentralised air quality management, caution will need to be
exercised to ensure a basis for effective air quality management, in terms of expertise, funds,
and the consistent implementation of tools.

1.2.1.2 Enabling Legislation for Local Government
The decentralisation of AQM and associated new responsibilities for local government is
made feasible given the recent promulgation of enabling legislation for local government.
The Unicity structure of the City of Johannesburg was created on the basis of the Municipal
Structures Act of 1998 which gives effect to Chapter 7 of the Constitution. The Municipal
Structures Act, together with the Local Government: Municipal Systems Act 32 of 2000, have
firmly established Local Government as an autonomous sphere of government having
specific functions defined by the Constitution.
The Access to Information Act, 95 of 2000 aims to promote transparency, accountability and
effective governance of all public and private bodies through educating everyone to
effectively scrutinise, and participate in, decision-making by public bodies that affect their
rights. The Promotion of Administrative Justice Act, 96 of 2000 aims to give effect to section
33 of the Constitution. In terms of this Act, local government can be held responsible for its
actions and decisions by the public and is required to act in an efficient and transparent
manner. New responsibilities for local government arising due to recent legislative changes
include facilitation of public participation, transparency, accountability and access to
information.
According to Section 156(1) of the Constitution a municipality has the executive authority in
respect of, and has the right to administer the local government matters listed in, Part B of
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Schedule 4 of the constitution which deals with air pollution. Section 156(2) makes provision
for a municipality to make and administer by-laws for the effective administration of the
matters which it has the right to administer so long as such by-laws do not conflict with
national or provincial legislation. The repealing of Local Government Transition Act, Act no.
209 of 1993 on 5 December 2000 removed legislative obstacles to the application of Section
156 of the Constitution by municipalities. In response to this, the City of Johannesburg is
able to pass by-laws dealing with local air pollution control.

1.2.1.3 Delineation of National, Provincial and Local Government Responsibilities
In accordance with the IP&WM Policy, the DEAT indicates that it will delegate the
responsibility for air quality management strategy implementation and regulation
enforcement to the 'appropriate sphere of government'.
The anticipated delineation of responsibilities between national, provincial and local
government, as informed by the Draft Air Quality Management Bill, are outline in Table 1.1.
More detailed guidance on future national government functions is provided in the
preliminary draft legislation. A synopsis of such functions is provided in Table 1.2.
National Government is tasked with the enforcement of the national AQM legislative
framework with provincial and local government being required to operate within this
framework. Provincial government is permitted to develop their own legislation and policies
to meet their obligations in terms of the national policy. Local government are permitted to
develop and implement local AQM programmes, guidelines and by-laws in line with national
and provincial policy and legislation.
Uncertainties existing regarding the exact delineation of responsibilities between national,
provincial and local government. Senior management within DEAT is still discussing roles
and functions of various spheres of government within the context of constitutional
requirements and constraints. Provisions with regard to coordination are yet to be
developed. It is assumed that the CEC will be the primary horizontal coordinating body and
MINMEC the primary vertical coordinating body. Provincial - local government coordination
still requires to be addressed. There is also currently an absence of guidance on the
structuring of provincial or local government departments tasked with AQM plan development
and implementation
One responsibility, viz. the licensing and control of 'Scheduled Processes' or 'Controlled
Emitters' as they are termed in the Concept Document, is an area of ongoing debate. In the
Concept Document outlining the Draft Legislative approach, provision is made for three types
of emissions for the purpose of control and licensing:
(i)
controlled emitters requiring national and/or provincial government approval
(ii)
controlled emitters requiring provincial government approval
(iii)
controlled processes which may be licensed by local government
It is currently uncertain whether the responsibility for the licensing and control of type (i) and
(ii) sources will be decentralised to local governmental level (specifically unicities) either as
part of the legislative development process or subsequently through mechanisms included in
the legislation. This responsibility would have significant implications for the City of
Johannesburg in terms of human resource, skill and cost implications.
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Table 1.1 Anticipated national, provincial and local government functions as informed by the Draft Air Quality Management Bill

-

-

-

-

-

Anticipated NATIONAL Government
Functions and Responsibilities
Enforce compliance with air quality management
legislation, norms and standards
Ensure all spheres of government and organs of
State comply with national AQM legislation in
performing air pollution management functions
Review the national air quality management
framework to ensure it conforms with all other
governmental policies, strategies, plans,
programmes and actions
Intervene where provincial or local governments
fail to fulfil their executive obligations in terms of
the national AQM legislation
Establish an information system and guidelines
for its use and maintenance
Be responsible for national research and
development programmes on air quality
management
Audit performances of provinces in fulfilling their
obligations under the national AQM framework
Ensure that provinces are well resourced and
capacitated to fulfil their AQM functions

Anticipated PROVINCIAL Government
Functions and Responsibilities
- Development of provincial air quality
management plan
- Monitor compliance with provincial AQM plans
- Intervene if plans are not complied with
- Develop provincial guidelines and standards
- Develop and enforce provincial regulations
- Act of potential air quality hazards
- Ensure and oversee adherence to the
information management protocols
- Implement air pollution reduction initiatives, in
particular promoting the development of
voluntary partnerships with stakeholders (in line
with the NEMA)
- Ensure that local authorities are well resources
and capacitated to fulfil AQM functions
- Audit the performance of local authorities in
fulfilling their obligations under the national
framework of the AQM legislation
- Ensure that national information systems and
protocols are adhered to and reported according
to the national department's requirements
- Be responsible for provincial research and
development programmes in line with the
national air quality framework

-

-

-

-

-

Anticipated LOCAL Government
Functions and Responsibilities
Compile and implement AQM policies (possibly
as part of the IDP)
Implement public awareness campaigns on
AQM issues
Develop and implement AQM programmes to
monitor ambient air quality
Assume responsibility for assessment exercises
for ambient air integrity
Issue commencement authorisations and
emission permits for controlled processes (i.e.
only processes not requiring national and/or
provincial government authorization)
(Processing of applications for emission permits
by all controlled emitters and administration of
the approval process???)
Enforce compliance with all applicable legislation
Develop and implement local guidelines and bylaws in line with national AQM policy and
provincial legislation and policies
Ensure the national information system and
protocols are adhered to and reported according
to provincial requirements
Be responsible for local research and
development programmes in line with the
national air quality management framework

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 1-6

Table 1.2 Specific national government functions made reference to in the Draft Air Quality Management Bill
Specific NATIONAL Government Functions and Responsibilities made reference to the in the Draft:
- specify 'priority pollutants'
- publish national ambient air quality standards (including methods for compliance monitoring)
- specification of 'controlled emitters', i.e. specific processes and activities where emission standards are viewed as the most appropriate means to manage
atmospheric emissions
- emission standard setting for 'controlled emitters'
- specification of emission limits for both fixed and mobile sources
- approve (together with provincial department) the licensing or commencement authorization of 'controlled emitters'
- identify 'controlled processes' that require provincial approval prior to licensing or commencement authorization
- identify 'controlled processes' not requiring national and/or provincial approval prior to licensing or commencement authorization
- ensure that air quality monitoring is undertaken by proper authorities in accordance with prescribed methods
- determination of the composition, standards and specifications of any type of combustible fuel (DEAT in collaboration with the DME)
- establishment of a national/central data base facility for the storage of emissions and air quality data
- establishment of guidelines for the storage, formatting and forwarding of electronic emissions and air quality management data by provincial and local
government for inclusion in the central data base
- fulfil international reporting requirements, including: regular reporting of GHG emissions in the format prescribed by the IPCC to fulfil South Africa's
obligations under the UNFCCC, regular reporting of ozone depleting substances to fulfil South Africa's obligations under the Vienna Convention and the
Montreal Protocol
- fulfil national State of Environment reporting
- identification of areas requiring 'priority air quality management action'
- review of air quality management plans, (i) as included in the Environmental Implementation Plans and Environmental Management plans required by the
NEMA, and (ii) as compiled by areas identified as requiring 'priority air quality management action'
- introduction of regulations concerning pollution charges (levying of pollution charges in respect of all priority pollutants)
- introduction of regulations regarding Environmental Management Cooperation Agreements, with regard to, e.g. promoting technology transfers, renewable
energy source development, energy efficiency implementation, fuel switching (etc.)
- Administration of international liaison (e.g. management of international protocols and accords, coordination of national position development for
international conventions, undertake reporting required)
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1.2.1.4 Draft National Guidance on Air Quality Management Plans
Short-term deliverables listed in the new National Air Quality Management Strategy (as
presented by Peter Lukey, DEAT) include:
(2)

Guidelines for preparing air quality management plans for general, hazardous and
industrial emissions.
Provincial environmental departments are required to submit a first-generation air
quality management plan, formulated in accordance with these guidelines, to national
government (i.e. the Committee for Environmental Coordination). Local authorities
are required, in turn, to submit first-generation air quality management plans,
formulated in accordance with the guidelines to the relevant provincial environmental
departments.

(3)

Consensus between national government and industry sectoral representatives on
time schedules for submitting integrated management plans for industrial atmospheric
emissions
Regulatory instruments which may be implemented to reduce priority pollutants are
given by the DEAT as possibly including: direct controls and permits, market-based
instruments, land-use planning and controls, and voluntary agreements. With regard
to such instruments, the DEAT states that instruments selected must be economically
viable, administratively feasible and acceptable to civil society. A thorough survey of
available instruments for air quality management is to be conducted as part of the
rollout of the National Air Quality Management Programme.

1.2.1.5 Rolling out of the National Air Quality Management Programme
Rollout components were given in by the DEAT as comprising:
(1)
(2)
(3)
(4)
(5)
(6)
(7)
(8)
(9)

National Air Quality Management Approach
New Air Quality Management legislation
Institutional Model for Effective Implementation of the new legislation
Organisational Development and Capacity Building for the Effective Implementation of
the new legislation
Setting of Ambient Air Quality Standards
Managed transition from APPA to the new legislation
National Air Quality Monitoring Programme
Standard Methods for Ambient Air Quality Monitoring, Sample Analysis and Reporting
Standard Methods for Point-source emission monitoring, sampling analysis and
reporting

(10) Standard ambient air quality modelling
(11) Air quality management strategy guidelines
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The timeframe envisaged by the DEAT for the rollout of the National Air Quality Management
Programme is outlined in Figure 1.2.

Figure 1.2 Timeframe proposed by the DEAT for the rollout of the National Air Quality
Management Programme

New Regulations under the Air Quality Management Act are to be issued including:
ambient air quality standards
emission standards for 'controlled emitters' as defined by the new AQM Act (this
definition is still being finalised)
standards for ambient and source air pollution monitoring for compliance assessment
purposes
The SABS has been engaged to assist the DEAT in the facilitation of the development of the
above regulations. The process for establishing ambient air quality standard was initiated
during the latter half of 2002 with standards expect to be published during 2003 or soon
thereafter for sulphur dioxide, nitrogen dioxide, carbon monoxide, lead, particulates,
benzene, ozone and dustfall.

1.2.2

Provincial Initiatives of Relevance to AQM Planning within Johannesburg

The Gauteng Department of Agriculture, Conservation Environment and Land Affairs
(GDACEL) proposes to undertaken a number of initiatives aimed at improving the air quality
within the province. These initiatives will have an impact on the air quality within the City of
Johannesburg. A brief outline of the proposed initiatives is given below.
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1.2.2.1 Formulation of an Air Quality Monitoring Network
GDACEL proposes to formulate an air quality monitoring network within Gauteng province.
Some of these monitoring stations will be located within the City of Johannesburg. The
initiative will be implemented in two phases:
Phase 1:
− Identification of criteria for site selection and monitoring programme,
− Identification of six monitoring sites (three in metropolitan areas and three within other
regions of Gauteng),
− Identification of pollutants to be monitored,
− Formulation of a database.
The procedure will be co-ordinated with Local authorities, Industry, NGO's, SEA and Tertiary
institutions.
Phase 2:
Once the six monitoring sites have been selected, certain criteria will be decided upon, viz.:
− Infrastructure,
− Telemetry,
− Ownership,
− Quality control and assurance
− Security.
One site will be selected to form part of a pilot study which GDACEL hopes to have
operational by November 2002. Information from all six monitoring stations will form part of
an Air Quality Information Management System, implementable by July 2003.

1.2.2.2 Cleaner Technology for Gauteng Government Fleets
The implementation of cleaner technology within the Gauteng government fleet will be
undertaken in three phases:
Phase 1: Gathering of information to provide an overview of the status of research, potential
technologies and key players.
Phase 2: Cleaner technologies will be identified and the benefits and disadvantages of each
will be listed according to:
− Life Cycle Assessment approach,
− Criteria such as
energy efficiency / km,
air pollution emission / km,
cost,
social considerations,
maintenance requirements.
Phase 3: One or two technologies will be identified for trial within selected government
departments. It is hoped to introduce this project by July 2003.
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1.2.2.3 Capacity Building
GDACEL is currently identifying training needs within the Government. Once the training
needs have been identified and appropriate programme formulated, the training programme
will be extended to include local government.

1.2.2.4 Mine Tailing Project
GDACEL is cooperating with the DME on a project aimed at identifying the rehabilitation and
ownership status of mine tailings impoundments and collecting environmental monitoring
information with respect to such impoundments. Ecosat has been appointed to collate all the
information generated by the activities of the information generation committee. A further
committee was established under the initiative to consider feasible mitigation and
management strategies to reduce the environmental impacts of tailings impoundments.

1.2.3

International Trends in Air Quality Management and Planning

The scope and content of AQM Plans developed by cities and regions within various
countries were reviewed to inform the Johannesburg Air Quality Management Plan
development process, including Australia (Perth), United Kingdom (London), USA (Los
Angeles, San Francisco, State of Massachusetts, Boston), Canada (Fraser Valley Regional
District), Mexico (Mexico City) and China. Critical success factors for an AQM Plan, based
on international experience, were identified during the Baseline Assessment (Scorgie et al.,
2003). Such factors were used as the basis for the development of the AQM Plan
Development Framework and for drafting of a comprehensive list of contents for
consideration in terms of the structuring the AQM Plan.
1.3

Recommended Approach for AQM Plan Development and Documentation

Based on impending local requirements and on international 'good practice' it was
determined that the following steps be undertaken during the AQM Plan development
processes:
(1)

Identification of priority pollutants, sources and key impact areas

(2)

Setting of air quality management objectives, targets and timeframes

(3)

Air pollution reduction strategy development, including:
(3.1) Establishment of a control strategy development programme
(3.2) Identification of control measures implementable in the short-, mediumand long-term
(3.3) Evaluation & prioritisation of control measures based on air quality
improvements, exposure reductions, technical feasibility and socioeconomic acceptability
(3.4) Performance indicator definition and progress monitoring design

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 1-11

(3.5) Demonstration of target realisation given air pollution reduction strategy
implementation
(4)

Capacity building and training programmes design

(5)

Gap analysis and outline of research initiatives

(6)

Information dissemination programme design

(7)

Development of public consultation and AQM Plan approval processes

(8)

AQM Plan documentation

Taking into account local, national and international considerations the proposed content and
structure of an AQM Plan for the City of Johannesburg is outlined in Exhibit 1. This content
was used as the starting point for the development of the Johannesburg AQM Plan.
EXHIBIT 1 - Proposed Contents and Structure of an AQM Plan for the City of
Johannesburg
(1)

Executive Summary

(2)

Introduction
- Purpose
- Legislative and regulatory context

(3)

City of Johannesburg Planning Area
- Geographical area
- Air quality setting
~ priority pollutants, contributing sources, key impacted areas
~ future projections
- Air quality management
~ vision, mission and overarching principles
~ general approach to air quality management
~ operational structures and coordinating mechanisms
~ air quality management system overview
- ambient air quality monitoring programme
- emissions inventory development and maintenance
- air pollution dispersion modelling
- source control measures and practices in place
- compliance, health and environmental risk assessment

(4)

Air Quality Management Objectives, Targets and Timeframes
- Aims and objectives
- Ambient air quality guidelines and targets
- Schedule for meeting targets

(5)

Air Pollution Reduction Strategy Development and Implementation
- Control strategy development programme
- Case studies of successful reduction initiatives (if required by national regulations)
- Prioritised control measures and mitigation schedule
~ Short-term controls
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~ Medium-term controls
~ Long-term strategies
- Demonstration of target achievement
- Performance monitoring and progress reporting
(6)

Research Initiatives
- Source quantification and contribution determination initiatives
- Air quality impact assessment studies
- Air pollution reduction opportunities under investigation
- Schedule for research outcomes

(7)

Capacity Building and Training Programmes
- Training of AQM Section personnel
- Stakeholder capacity building initiatives

(8)

Information Dissemination and Public Consultation Processes

(9) Air Quality Management Plan Approval and Review Processes
(10) References
Appendices

1.4

AQM Plan Development Process

The development of an effective and implementable Air Quality Management Plan formed
the main aim of the plan development process. The following process was followed in terms
of preparation for the drafting of the plan, plan compilation and consultation with technical
peers and air quality stakeholders:
(1) Completion of an air quality baseline assessment comprising:
− identification of sources, pollutants and areas of concern
− inventory of current management and operational structures within the City
− inventory of current procedures and methods adopted by the City, GDACEL and
national authorities to combat air pollution within Johannesburg
− determine national and provincial requirements pertaining to AQM planning within
Johannesburg
− review best international practices pertaining to AQM Plan development and
implementation
(2) Propose pertinent actions to be taken by relevant Departments within the City of
Johannesburg in the short-, medium and longer-term with regard to:
− operational and functional structure optimisation
− air quality management system development
− source quantification and assessment
− emission reduction measure implementation
− emission reduction measure investigation
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(3) Conduct meetings with Technical Advisory Groups to discuss proposed measures. The
names and affiliations of the various Groups formed and the names and affiliations of the
persons included on each is given in Appendix A.
(4) Consolidation of proposed measures within a Discussion Document.
(5) Workshopping of measures included in the Discussion Document with all Technical
Advisory Groups combined (3 December 2002) and with the Air Quality Stakeholder
Group (5 December 2002). Members of the Air Quality Stakeholder Group participating
at the meeting of 5 December are listed in Appendix B.
(6) Revision of the Discussion Document based on comments received at the workshops,
where applicable.
(7) Compilation of the Draft Air Quality Management Plan on the basis of the revised
Discussion Document and submission of the plan to the Environmental Management and
Environmental Health departments. (Although originally scheduled for submission on 20
December 2002, the Draft Plan was only submitted on 22 January 2003.)
(8) Discussion of the Draft Air Quality Management Plan at the Steering Committee meeting
(23 January 2003) and the Air Quality Stakeholder Group meeting (23 January 2003).
(9) Collation of comments made during the Steering Committee and Air Quality Stakeholder
Group meetings or subsequently (before 30 January 2003) and preparation of the Draft
Final Air Quality Management Plan
(10) Presentation of the contents of the Draft Final Air Quality Management Plan at a
Public Meeting (1 February 2003) with copies of the Plan made available for comment in
select places for a period of two weeks.
(11) Collation of all public comments and of all further comments received from the
Steering Committee, Technical Advisory Groups and Air Quality Stakeholder Group. The
final deadline for comments being 17 February 2003. Thereafter the Air Quality
Management Plan will be finalised and submitted to the relevant Departments.

1.5
•

Key Considerations in AQM Plan Development
Focus on air quality management framework development in the short-term
Effective air quality management has as its basis a comprehensive management
framework including the required organisational and functional structures and an
integrated air quality management system comprising an emissions inventory, air quality
and meteorological modelling, dispersion modelling and environmental reporting (etc.).
An effective air quality management framework is not currently in place within the City of
Johannesburg due to manner in which air pollution has historically been controlled.
Without such a system: (i) insufficient data exists for certain sources on which to
determine whether or not the implementation of certain emission reduction measures are
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justified, and (ii) progress made by control measure implementation can not be
quantified.
In the short-term emphasis thus needs to be placed on establishment of an air quality
management framework, including organisational and functional structures and AQM
system tools.
•

Emphasis on the implementation of emission reduction measures for major sources
Given the need to focus resources on the establishment of the air quality management
framework in the short-term it is imperative that emission reduction measures be carefully
selected to ensure that the most significant sources in terms of potentials for impacts on
human health and wellbeing are targeted.

•

Identification of sources for which the implementation of emission reduction measures in
the short-term is justified
For specific sources sufficient evidence exists that their emissions impact significantly on
either the health and/or well being of people to justify the identification and
implementation of emission reduction measures in the short-term. Such evidence
typically comprises the integrated assessment of preliminary emission estimates, ambient
air quality monitoring and deposition data and health risk studies. Examples include:
domestic fuel burning and fugitive dust from partially rehabilitated or disturbed mine
tailings impoundments.
Vehicle tailpipe emissions were noted during the Baseline Assessment to be one of the
most significant emerging air pollution issues on the basis of: preliminary emission
estimates, anticipated increases in traffic volumes and congestion rates, elevated NO x ,
CO and O3 concentrations measured within the City, and the identification of this sector
as being of primary concern by many developing countries. There is thus sufficient
motivation for short-term actions to be taken aimed at addressing vehicle emissions in
the medium- to long-term.

•

Identification of sources for which further assessment is required to determine the need
for and/or most suitable type of emission reduction measures implementable.
Sources of concern in terms of the emission of air toxins and odourous compounds
include incinerators, landfills and waste water treatment works. Insufficient information
currently exists to determine the impact of individual operations. Attention is thus
focused on the quantification of the impacts of these sources and on the implication of
the minimum control requirements stipulated for such sources in the short-term.
(Tyre burning and the informal combustion of waste were also identified during the
Baseline Assessment as resulting in air toxins. Given that these sources are illegal it is
justifiable that control measures be proposed in the short-term.)
Other sources which are not currently quantifiable in terms of emissions or impacts
include industrial and commercial fuel burning appliances, wild fires and fugitive releases
from agricultural activities. The quantification of such sources and their impacts prior to
implementing emission reduction measures is advocated.
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•

Need to facilitate inter-departmental co-operation in the identification and implementation
of emission reduction measures for certain sources
Local authorities are not directly responsible for the regulation of certain sources
identified during the Baseline Assessment as impacting significantly on pollution
potentials within the City of Johannesburg (e.g. mine tailings, waste incineration and
disposal).
The implementation of emission reduction measures for certain sources would require
that the Departments of Environmental Management and Environmental Health set up
co-operative arrangements with other local departments (e.g. the identification and
implementation of traffic volume reduction opportunities would require co-operation with
the Department of Transportation Planning).
For the source types listed above, attention needs to be focused in the short-term on the
establishment of inter-departmental co-operative structures in order to support the
identification and implementation of effective emission controls in the medium- and
longer-terms.

•

Focus on the implementation of air quality management planning approaches by specific
sources rather than on isolated individual emission reduction measures.
Air quality management planning approaches are advocated rather than implementation
of emission reduction measures in a fragmented manner (e.g. implementation of dust
management planning by mines and the integration of air quality issues into
comprehensive environmental management assessment and planning approach by
landfill sites).

1.6

Report Outline

The City of Johannesburg planning area is discussed in terms of its geographical setting,
priority sources, pollutants and impact areas in Section 2. Reference is also made to factors
affecting air quality within Johannesburg and to existing functional structures pertaining to air
pollution control and air quality management. The policy framework for air quality
management plan implementation is are outline in Section 3 and local air quality guidelines
given in Section 4. Section 5 comprises a description of the air quality management system
recommended for implementation by Johannesburg. The air pollution reduction programme
proposed for implementation is outlined in Section 6. Research requirements and capacity
building needs are covered in subsequent sections, with the AQM Plan implementation and
revision process being addressed in Section 8.
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2

2.1

City of Johannesburg Planning Area

Geographical Setting

Johannesburg is situated on the Highveld within the Gauteng Province (Figure 2.1). The City
straddles the Witwatersrand, a string of low, rocky ridges that constitutes the watershed
between the subcontinental drainage divide into the Indian and Atlantic Oceans. The city’s
elevation ranges from 1 500 m to 1 800 m. The City has a temperate climate, experiencing
about eight hours of sunlight per day in both winter and summer. Rainfall averages about
710 mm per annum, but significant inter-annual variations in total rainfall is experienced.
Rain falls predominantly during summer months, frequently in late-afternoon electrical
storms.

Figure 2.1 Location of the City of Johannesburg (which includes Soweto and
Alexandra) within Gauteng Province.
The City of Johannesburg forms one of the largest urban complex in South Africa and one of
the largest on the African continent comprising a total of 2.83 million people in some 791 367
households. Half of the population is located in the southern traditionally black areas of the
city. Of the 791 000 households in Johannesburg today, some 33% are estimated to be
housed in less than adequate accommodation, the majority of whom are resident in informal
settlements (116 827 households) or in backyard shacks (108 000 households). Whilst the
majority of households enjoy basic access to services in the city, a significant number are still
served below minimum levels of service. The percentage of households lacking basic access
to each basic service type is: water (3.6%), sanitation (16%), electricity (15%) and waste
Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 2-1

removal (12%). Households who do have access to services and do use them still
experience service-related problems related to service-cuts, poor response-times to
complaints and inefficient service. Some 13% of households are still burning fossil-fuels for
their cooking and heating requirements, many of these being households with access to
electricity. Electricity in Johannesburg is provided by two organisations, namely City Power
and Eskom. There are plans to consolidate the management of electricity provision in the city
under City Power, but these plans are not yet complete.
Johannesburg owes its location to the presence of gold although most of the gold mines in
the city ceased operation in the 1970s. Remnants of the industry-rusting headgear, mine and
slimes dumps, and pockets of dusty Australian bluegum trees imported for underground
timbering are still common and unique to Johannesburg’s landscape. Johannesburg has
become an important centre of mining administration and service, manufacturing, and
finance within SA. Economically, the city generates a Gross Geographic Product of R 86
billion (Real 1995 Rands), comprising 40% of Gauteng's GDP and 16% of South Africa’s
GDP. Economic growth has averaged at 2% per annum over the last ten years, slightly
ahead of the national average of 1.8%. Economic output and employment in the city is
predominantly generated from four key sectors, viz. finance and business services, trade
(retail and wholesale), manufacturing and community and social services.
Johannesburg is a hub for local and international, commercial and industrial travel. Railroads
and multi-lane freeways traverse the metropolitan area, carrying hundreds of thousands of
daily commuters to and from outlying areas. A municipal bus system operates within the city.
Inadequacies of the bus system have resulted in the development of a local private taxi
industry which is currently being managed and regulated. There are 9224 km of roads in
Johannesburg of which ~93% belong to the City of Johannesburg, the balance belonging to
national and provincial government. Approximately 12% of roads (1 217 km) are gravel with
75% of these estimated to be in townships and informal settlements. High car ownership,
inadequate public transport systems and long distance / low density travel are responsible
for commuters using cars over public transport of walking. Traffic volumes increased by 25%
between 1996 and 2000 .
Following the promulgation of the Local Government Transition Act, the former 'City of
Johannesburg' was amalgamated with various local authorities to form the Greater
Johannesburg Metropolitan Council. (GJMC). Some of the local authorities included in the
GJMC were Orange Farm in the south, Randburg, Sandton, Roodepoort, Alexandra, Soweto,
up to Midrand and Diepsloot in the north. The GJMC was then divided into four
substructures, viz. Northern Metropolitan Local Council, Eastern Metropolitan Council,
Southern Metropolitan Council and Western Metropolitan Council. In 2002, the GJMC was
restructured once again. The four metropolitan councils and Midrand were combined to form
one single structure known as the City of Johannesburg (Joburg). Eleven Regions were
established within Joburg, viz.: Region 1 - Diepsloot, Region 2 - Midrand & Ivory Park,
Region 3 - Sandton Rosebank, Region 4 - Northcliff, Region 5 - Roodepoort, Region 6 Doornkop & Soweto, Region 7 - Alexandra, Region 8 - Central Region, Region 9 Johannesburg South, Region 10 - Diepkloof & Meadowlands, and Region 11 - Ennerdale &
Orange Farm (Figure 1.1).
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2.2

Priority Sources, Pollutants and Areas

Sources of emission identified during the baseline assessment as occurring within
Johannesburg are listed in Table 2.1. The significance of transboundary sources through
their contribution to the regional aerosol component is noted in the table despite such
sources not being located within the City. Pollutants released by each source are indicated,
with significant sources of particular pollutants being distinguished from minor sources.
Sources for which the emissions of a particular pollutant are not currently quantifiable are
highlighted.

Table 2.1 Sources of atmospheric emissions within Johannesburg and their
associated emissions
Sources

PM

SO2

NOx

CO

CO2

CH4

HAPs

Vehicle-tailpipe emissions

x

x

x

x

x

x

0

Scheduled Processes

x

x

x

x

x

x

0

Domestic Coal Burning

x

x

x

x

x

x

x

Non-scheduled
Industrial/Commercial Fuel
Burning Appliances

x

x

x

x

x

x

0

Landfills

0

x

x

x

Tailings Impoundments

x

Incineration

0

Vehicle-entrainment of road dust

x

Biomass burning

0

Agricultural activities

0

Tyre burning

0

Wind-blown dust from open areas

0

Regional aerosol (from distant
sources)

x

0

0

0

0

0

x

0

0

0

0

0

0

0

0

0

0

0

0

HAP - hazardous air pollutants (includes toxins and carcinogens)
Notes:
x - indicates pollutant is emitted by particular source type
0 - indicates sources is considered a minor source of emissions of a particular pollutant
shaded blocks - highlights sources for which the emissions of a pollutant are currently not quantifiable.

A synopsis of the number of Scheduled Processes (including permitted incinerator
operations), landfills and total incinerator operations within each region is given in Table 2.2
and an indication provided of regions more prone to high levels of emission associated with
domestic coal burning, vehicle activity and/or mine tailings impoundments. This not only
serves to inform air quality impact studies but also provides insight, from a regulatory
perspective, into the number of sources and the diversity of source types which will need to
be managed by the local authorities.
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Table 2.2 Synopsis of the number of Scheduled Processes (including permitted
incinerator operations), landfills and incinerator operations within each region and
indication of regions more prone to high levels of emission associated with domestic
coal burning, vehicle activity and/or mine tailings impoundments.
Region
No.

Administrative Region

Scheduled
Processes

Landfills

Incinerator Domestic
s
Coal
Burning

1

Diepsloot

2

Midrand / Ivory Park

3

Sandton

7

4
5

Northcliff / Rosebank
Roodepoort

11
4

6

Doornkop/ Soweto

2

7

Alexandra

8

Inner City

7

9

Johannesburg South

15

1

3

x

Diepkloof / Meadowlands
Ennerdale / Orange Farm

1
3

1
1

1

x

10
11

2

Mine
Tailings

Vehicle
Activity

x
x
1

2

3
2

x

x

x
x

1

x

x

x

3

x
x

x

x

x

x

The source and emissions data collated and the analysis of air pollution monitoring data and
health study related findings during the Baseline Assessment provided the basis for the
identification of priority pollutants, air pollution impact zones and significant contributing
sources. In the identification of priority pollutants and impact zones it is useful to distinguish
between:
− impact zones associated with criteria (or common) pollutants, where impacts occur as a
result of cumulative concentrations due to the simultaneous emissions of such pollutants
from a wide array of sources; and
− impact zones associated with one or more toxic constituents associated possibly with
only one source, these zones are termed "toxic hotspots".
The main pollutants of concern are listed in Table 2.3 and their associated contributing
sources and impact areas indicated. A brief overview of the key sources of concern and their
related impact zones is given in subsequent subsections.
Table 2.3 Priority pollutants and their associated contributing sources and main
impact areas
Priority
Pollutant

Rational

Suspended Particulate Concentrations (in the inhalable and respirable fractions) - indoor & ambient
Rational (PM)

Concentrations of inhalable and respirable particulates (PM10 and PM2.5) within domestic
coal burning areas are well in excess of health guidelines. Significant health impacts and
associated health costs have found to be associated with exposures to this pollutant in these
areas.
Fine particulate concentrations are elevated throughout much of the City, even areas more
remote from heavy industrial and domestic coal burning areas. Although the lenient current
SA guidelines are not exceeded at such locations, exceedances of international best practice
guidelines occurs on a frequent basis.
In the event that SA guidelines are brought in line with international best practice, much of
the City would be classified as being in non-compliance.
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Priority
Pollutant
Main impact
areas (PM)

Rational
Domestic fuel burning areas - coincides with unelectrified areas (informal settlements,
backyard shacks) and poorer electrified areas in former townships
Areas in close proximity to localised sources such as dusty industries, boiler operations,
tailings impoundments, unpaved roads, exposed soil areas and agricultural activities, and
open grass areas which wild fires occur.
Elevated throughout the City even within non-fuel burning residential areas located fair
distances from localised sources indicated above.

Sources (PM)

Main sources:
- Domestic fuel burning (primarily coal)
- Diesel-driven vehicle tailpipe emissions
- Industrial operations comprising fugitive dust and/or process emissions
- Fuel burning compliances within industrial, commercial & service sectors
- Regional aged aerosol component due to pollution from distant source being transported
into the City of Johannesburg's airshed, specifically elevated power generation and industrial
emissions located on the highveld and large-scale biomass burning to the north.
Minor (localised) sources include:
- Large-scale construction activities
- Informal waste combustion (at landfills and within areas where refuse is not regularly
collected)
- Wild fires and tyre burning (can be significant contributors to acute exposures)
- Vehicle entrainment of dust from unpaved roads (and to a lesser extent paved roads)
- Wind erosion of open areas
- Fugitive dust from agricultural activities

Nitrogen Dioxide and Ozone (ambient)
Rational

Apparent increases in NO2 concentrations over the past decade (although not as dramatic as
previously indicated in the Gauteng situation assessment).
Elevated NO2 concentrations across a large portion of the City identified through widescale
passive diffusive sampling.
Current exceedances of health guidelines for acute exposure due to NO2 and O3 episodes.
Potential impact on neighbouring regions due to emissions in O3 precursors (specifically NO)
resulting in elevated O3 concentrations elsewhere (political implications).
Experience of developed countries where air quality improvements due to reductions in
particulate and sulphur dioxide concentrations through external fuel burning minimisation
have been offset by increased NO2 (and O3) concentrations due to a growth in vehicle
activity.

Main impact
areas (NO2 , O 3)

Nitrogen dioxide maximums closely coincide with the City highways (N3, N1, M2, M1) and
the CBD being particularly high along the Eastern Bypass, the M2 and main entry road to the
south of the inner city, and the section of the N1 between the Beyers Naude off-ramp and the
interchange with the Eastern Bypass. The zones of maximums thus coincide closely with the
areas of high vehicle activity being particularly high at roadway sections noted by the iGoli
2010 Traffic Study to be problematic in terms of congestion
Elevated nitrogen dioxide concentrations throughout the regions noted previously to have
higher road densities.
Elevated O3 concentrations anticipated to occur across the City. The main impact areas
associated with the emission of O3 precursors from sources within the city are however
anticipated to occur within regions to the south and southeast of the City due to the prevailing
airflow patterns. (Potential for ozone impacts within Vaal Triangle and Secunda due to
emissions originating within Johannesburg is, for example, being considered.)
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Priority
Pollutant
Sources (NO2 ,
O3)

Rational

Primarily vehicle tailpipe emissions
Other potentially significant sources include:
- Domestic and other (industrial, commercial) fuel burning appliances
- Airport related emissions
- Power generation (potential for impact from Kelvin Power Station on eastern suburbs)
- Industrial operations (e.g. brickworks)

Indoor SO2 , CO and VOC (benzene) concentrations
Rational

Elevated ambient sulphur dioxide, CO and VOC concentrations have been measured to
occur at various outdoor sites but concentrations are generally within health guidelines
Ambient sulphur dioxide levels appear to have stabilised with reductions being noted at
certain sites. Although ambient CO levels are increasing (as for NOx) concentrations are still
below health thresholds.
Indoor concentrations of sulphur dioxide and CO have been measured to significantly exceed
health guidelines within domestic coal burning households. The potential for health risks due
to exposures to benzene and other VOCs was noted by the CSIR (IVL, 1999). Research into
CO poisoning due to coal combustion within poorly ventilated households was raised as an
issue requiring further investigation at the recent Coal and Environment conference (August
2002, Mintek).

Main impact
areas
Source

Inside coal burning households
Domestic coal burning

Hazardous Air Pollutant (HAP) concentrations - ambient environment
Rational
(HAPs)

Hazardous air pollutants, including various toxins, teratogens, mutagens and carcinogens are
expected to be emitted within the City of Johannesburg given the types of sources present.
These pollutants, despite their being emitted in trace amounts, present significant health risks
in instances where residential settlements are located in close proximity to sources.
The potential also exists for the bio-accumulation of certain substances (e.g. mercury) and for
increased exposure due to other exposure pathways, primarily ingestion.

Main impact
areas (HAPs)

- Domestic coal burning areas
- Areas in close proximity to incinerators and landfills and industrial processes associated
with HAP releases (see Section 3) - particularly in instances where such incineration,
landfilling and/or industrial operations are not suitably controlled.
- Areas in close proximity very busy, congested roads and enclosed areas where high levels
of vehicle activity occurs (e.g. parking garages)

Sources
(HAPs)

- Domestic coal burning
- Incinerators
- Landfills
- Industrial operations associated with HAP releases
- Vehicle exhaust emissions

Dust - nuisance dust impacts
Rational (dust)

Nuisance dust impacts, including dust deposition and soiling impacts due to the impaction of
particulates on materials, is associated with a loss of amenity.
The well-being of a large number of people is currently being impacted through such people
living and/or working in close proximity to unrehabilitated or partially rehabilitated mine
tailings impoundment.
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Priority
Pollutant
Main impact
areas (dust)

Rational

Sources (dust)

Dust sources currently significantly impacting on the well-being of a large number of persons:
- unrehabilitated or partially rehabilitated mine tailings impoundments
- unpaved roads where traffic volumes are high

Residential and commercial areas located in close proximity to:
- unrehabilitated or partially rehabilitated mine tailings impoundments
- unpaved roads - particularly where traffic volumes are high
- insufficiently mitigated mining operations
- large-scale, poorly mitigated construction operations
- boiler operations (soiling potential)
- exposed soil areas (Aug - Sep months) and agricultural activities (ploughing seasons)

Other more minor (in terms of the number of persons impacted) or intermittent sources:
- insufficiently mitigated mining operations
- large-scale, poorly mitigated construction operations
- boiler operations (soiling potential)
- exposed soil areas (Aug - Sep months) and agricultural activities (ploughing seasons)

Odoriferous compounds (includes wide range of specific compounds)
Rational

Odour impacts result in a loss of amenity with persons suffering impacts frequently
associating such odour incidents with health risks (even though this is most often not justified
case).

Main impact
areas

Residential and commercial areas located in close proximity to: sewage treatment works,
landfills, abattoirs and animal rendering processes.

Sources

Includes:
- sewage treatment works
- poorly operated landfills
- abattoirs
- animal rendering plants
- animal farming activities

2.2.1

Domestic Coal Burning Areas

The conclusion of health assessment and health effect valuation studies is unambiguous.
The health benefits of removing air pollution are so obvious that no time be wasted in
implementing intervention strategies (Terblanche, 1996).
In Johannesburg, areas
experiencing high incidences of respiratory illnesses were found to coincide largely with fossil
fuel burning areas (Figure 2.2). A total of 171 853 incidents of air pollution related health
conditions - including asthma (3.9%), ear, nose and throat complaints (44.6%) and
respiratory ailments excluding asthma (51.5%) - were given as occurring throughout the
former Greater Johannesburg Metropolitan Council during June 1998 to July 1999 period.
The direct health costs associated with air pollution were estimated to total 280.7 million
rands, in 2000 rand terms (iGoli2010 KPMG Environmental Services Report, 2000). Impacts
on education and the economy due to absenteeism have not yet been quantified. The
benefits to be gained by the introduction of energy interventions at the household level is,
however, clearly evident.
Reduced absenteeism (at school and work), improved
concentration levels and performance amongst adults and children residing in coal- and
wood-burning communities.
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Figure 2.2 Spatial variations in incidences of pollution related health endpoints (as
obtained from the GJMC's State of the Environment Report, 2000).
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In Asian cities, the shift from traditional fuels to transitional fuels and electricity have resulted
in unambiguous benefits for indoor air quality and exposure to pollutants (Tyler, 1996). The
health benefits were noted to be particularly significant for vulnerable groups such as poor
women and children who spend much of their time indoors in cramped and poorly ventilated
housing. It was indicated that although there are little data to demonstrate changes in
ambient air quality, clear implications exist for air quality improvements in urban areas.
From dose-response relationships provided by the World Health Organisation for airborne
particulate concentrations it is evident that even small, incremental reductions in such
concentrations may be sufficient to ensure considerable reductions in health risks. Marginal
reductions in ambient PM2.5 concentrations, such as a reduction of PM2.5 concentrations by
25 µg/m 3 could result in a reduction of the daily mortality rate (expressed as the number of
deaths brought forward) by 5%. This provides ample justification for investigations into
reducing the energy requirements of households, replacing traditional fuels with low smoke
fuels, and introducing newer stoves and chimneys.

2.2.2

Vehicle-emission Related Impact Zones

Pollutants related to tailpipe emissions which have been found to pose severe health risks in
various developed and developing countries include carbon monoxide, nitrogen dioxide,
benzene, polycyclic aromatic hydrocarbons, aldehydes, and ozone. Vehicle tailpipe
emission related impact zones have not received sufficient attention locally. Unacceptable
health risks currently occur within parts of the Johannesburg CBD due to such emissions.
Given the apparent increase in ozone, NO 2 and CO levels within Johannesburg, it is
expected that vehicle emissions if not adequately and timeously addressed will become the
most widespread air pollution threat to human health.
In order to demonstrate the most impacted areas due to vehicle tailpipe emissions morning
peak hour vehicle volumes are illustrated in Figure 2.3 for 1999. Traffic volumes are noted to
be particularly high within the Northcliff and Sandton regions, on both highways and primary
roads. Roodepoort and Johannesburg South regions are similarly known to have elevated
traffic volumes along transecting highways and primary roads. Although the road network
within the inner city accounts for only a small proportion of the total road length, traffic
volumes were noted to be high within this region.
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Figure 2.3 Morning peak hour vehicle volumes for 1999 (Source: iGoli 2010 Transport Sector Report).
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2.2.3

Fugitive Dust Impact Zones related to Mine Tailings

Nuisance dustfall impacts represent a cause for concern amongst many communities living
within Johannesburg. The location of mine tailings impoundments is illustrated in Figure 2.4.
The persistence of dustfall impacts and the absence or inadequacy of government
intervention has resulted in the mobilization of various communities around this issue with
various levels of success. The experience of the Meadowland community is briefly outlined
below to indicate the extent of dustfall impacts on communities.

Sandton
Randburg

Randfontein

Alenxandra

Roodepoort
JHB CBD

Soweto
Katlehong

Roads

Lenasia

Informal Settlements
Mi ne dumps
Johannesburg CBD
Buil d-up Ar eas
Johannesburg
Metropoli tan Boundar y

Figure 2.4 Location of tailings impoundments within the Johannesburg Metropolitan
area (as obtained from the GJMC's State of the Environment Report, 2000).
Meadowlands, located along the NE “horn” of Soweto, is in close proximity to the Durban
Roodepoort Deep- (DRD) Rand-Leases Mine Dump Tailings. Nuisance dust fallout
represented a significant cause of concern amongst the Meadowlands community,
particularly during the dry, early spring season when a layer of white dust from the mine
dump tailing often 'covered' the township during this time of the year. Taxi drivers were
noted as being forced to switch on vehicle headlights earlier than normal due to visibility
being impaired, and local schools closed and children are sent home due to difficulties
encountered in breathing during such dust episodes (Sithole et al., 1999). A dustfall
sampling programme was initiated as a co-operative venture between the Greater Soweto
Health Departments, NACA-Soweto Branch, AER (Pty) Ltd, GEM - Group for Environmental
Monitoring, MEG - Meadowlands Environmental Group, and RMP Properties Land Clearing
and Gold Recovery Division. The quantification of the dustfall impacts associated with the
tailing impoundment, the assistance of the Legal Resources Centre, and several
demonstration workshops finally gave rise to the mining house undertaking a commitment to
address the environmental issues raised in consultation with the community.
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The impact of wind-blown tailings currently represents itself as predominantly a source of
nuisance. Given the recently established dose-response relationships between inhalable
particulates and various human health endpoints (e.g. bronchodilator use, cough, respiratory
symptom exacerbation) it is apparent that such dust impact zones are also associated with a
significant health risk potentials. Although the experience of only two communities is
documented above, it should be noted that the issue of nuisance dust is relatively
widespread and persistent and will require a concerted effort on the part of authorities to
address such impacts.

2.2.4

Toxic Hotspots

Specific industrial activities related to toxic emissions and waste disposal sites, including
landfills, waste water treatment works and waste incinerator facilities represent potential "hot
spots" in terms of air pollution. Although landfills are associated with the release of small
amounts of toxic compounds, significant health risks associated with such emissions are
seldom found to occur under normal operating conditions with impacts being primarily
confined to odour impacts. Given the burning of waste at various landfills and poor
management practices of various facilities, the potential for health risks to neighbouring
communities due to landfill operations can not be ignored. It is therefore recommended that
attention be given to the management of all landfill operations, including municipal waste,
industrial and co-disposal facilities, so as to minimize odour impacts and the potential for
health risks.
Insufficient emissions and air quality data are currently available on which to base a
comprehensive assessment of the health impacts within these "hotspots" identified. It is
therefore recommended that these areas be taken into account in the planning of future
monitoring strategies, and that they be given careful attention during the air quality planning
and management processes.

2.3

Overview of Current Organisational and Functional Structures

In 2002 the four metropolitan councils making up the Greater Johannesburg Metropolitan
Council were combined with Midrand to form one single structure known as the City of
Johannesburg (Joburg). Eleven Regions were established within Joburg as indicated
previously. As part of the restructuring process, a Unicity was formed which consists of,
among others, the Departments of Development Planning, Transportation and Environment
and the Department of Health (including both Environmental and Primary Health Care).
Although fragmented by the restructuring processes, the function of air quality management
falls within these two departments. An inter-departmental task team was formed to assist in
the more effective management of air quality. Three role players are therefore currently
involved in the management, control of air pollution and monitoring of air quality within the
City of Johannesburg, viz.:
- Department of Environmental Health
- Department of Environmental Planning and Management
- Pollution Control Task Team
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The Department of Environmental Health is responsible for both primary health and
environmental health. In terms of air quality management, Environmental Health is mandated
to deal with:
-

Ad hoc complaints driven air and noise monitoring campaigns using portable equipment
(to be undertaken by Environmental Health Officers).

-

Air quality and noise related complaints.

-

Local level law enforcement to be undertaken by Environmental Health Officers, while
enforcement of scheduled process will remain the responsibility of the national
Department of Environmental Affairs and Tourism (DEAT).

With respect to air quality management, the responsibilities of the Department of
Environmental Management include:
−

Policy and strategy development relating to air quality.

−

Design and monitoring of City-wide air quality programmes – high-level programmatic
continuous monitoring using sophisticated stationary electronic equipment and
specialised air and noise consultancy services.

−

Collate, analyse and report of monitoring data.

−

Design and co-ordination of an emission inventory.

The Pollution Control Task Team (PCTT) was established in 1998. After the initial
restructuring process, the PCTT initiated the writing of Standard Operational Procedures for
issues relating to noise and air quality management. During 2001, attempts were made to
develop an inventory of air and noise pollution control activities being undertaken within each
region. After the second restructuring process at the beginning of 2002, the PCTT amended
their activities to include discussions relating to air quality management projects being
initiated or currently operating on a regional level. A synopsis of these projects follows in
Section 2.4. At present the PCTT meets every two months.

2.4

2.4.1

Overview of Existing Air Pollution Control and Air Quality Management Initiatives

Current Air Quality Management Tools

Emissions Inventory: No formal emissions inventory exists for the City of Johannesburg.
Three of the regions have embarked on formulating an emission inventory for their regions,
viz. Region 3, 8 and 9. However, there is no consistency in the format or the method of data
collection.
Overview of the Monitoring Network: Within the City of Johannesburg, Region 5 is the only
region where no air quality monitoring is currently taking place. Although all monitoring
stations within the City do not monitor the same pollutants, parameters measured at one or
more of the monitoring stations within the City include TSP, PM10, PM2.5, PM1, SO2, NOx ,
NO2, NO, O3, CO, CH4, NHC and smoke (soiling index). A number of monitoring station also
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record meteorological parameters, such as wind speed, wind direction, sigma angle,
temperature, humidity, pressure, sun and UV.
A synopsis of the current status of
monitoring stations within Johannesburg is given in Table and an indication given of
parameters measured.

2.4.2

Current Pollution Control and Air Quality Management Programmes and
Initiatives

Ambient Air Quality Monitoring: Ambient air quality monitoring has been conducted at
various sites within Joburg over the past two decades. Several of the monitoring stations
which have either been recently decommissioned or are still operational within each region
are listed in Table 2.4. Instruments in operation range from relatively outdated equipment
(e.g. CSIR soiling index monitoring station at Blairgowrie) to sophisticated, current
instrumentation (e.g. use of beta gauge and fraction optical absorption spectrometer
technology at Alexandra).
Diesel Testing: All 11 regions within Joburg currently test diesel vehicle emissions, in
accordance with the Atmospheric Pollution Prevention Act of 1965, using a Hartridge meter.
The Standard Operating Procedure (SOP) for diesel vehicle testing as been drawn up by the
Pollution Control Task Team, however, there are a number of procedures that are not
included. As a result, the method in which testing is undertaken in each region differs.
Procedures that are not included in the SOP differ between regions, and include:
-

frequency of testing,
whether the location of the testing station is static or mobile,
number of vehicles tested, and
how vehicles are selected for testing.

Smokeless Project / Imbawulas / Top down ignition: The significance of smoke resulting
from the lighting and operating of braziers within both the traditionally coal burning areas and
the city centre have been identified as a common problem in a number of Regions. Projects
have been initiated to address this problem, however, the approach differs within each
Region. Regions 1, 2, 5 and 7 have embarked on the “smokeless project” or the “imbawula
method’. This method involves using a new design of ‘stove’, known as an imbawula, and
educating users on the correct lighting techniques. Although the project appears to be very
successful and has been well received by members of the public, the problem of finance is
hindering the progress of the project. Regions 6, 10, 11 and 8 have embarked on a concept
known as the “top down ignition” method. This programme involves educating brazier users
in an alternative method of lighting their existing braziers causing a minimal amount of
smoke. The concept involves allowing the heat source to burn down and not to smothering
the fire with large amounts of coal resulting in a very smoky fire.
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Table 2.4 Synopsis of current air quality monitoring activities within the City of Johannesburg
Region &
Contact Person
Region 1 & 2
Jaques Scoltz
(011) 203 3322

Station Name
Diepsloot Clinic

Ivory Park Clinic

Pollutants
Measured
TSP
PM10
PM2.5
SO2
TSP
PM10
PM2.5
SO2

Type of Equipment

PM10
Smoke
SO2

Randjespark

Smoke
SO2

Status, Commission Date and
Availability of Data
Currently operating. Commissioned
September 2001 – data lost due to
computer error.

Wind speed (only April
2002) and wind direction

Currently operating. Commissioned
November 2001 – Nov ‘01 to Mar ‘02
data lost due to computer error.

Temperature
Wind speed and
direction

Currently operational. Pre-2001 data
lost due to lightning strike.

TOPAZ

TOPAZ

Randjespark

Diepsloot Clinic
Rabie Ridge

Meteorological
Parameters

Unknown
CSIR method
Wet chemical method
(bubbler method)
CSIR method
Wet chemical method
(bubbler method)

No longer operational
No longer operational (1950s –
March 2001)
No longer operational (1950s –
March 2001)
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Table 2.4 (continued) Synopsis of current air quality monitoring activities within the City of Johannesburg
Region &
Pollutants
Meteorological
Station Name
Type of Equipment
Contact Person
Measured
Parameters
Region 3
Blairgowrie
Soiling Index
CSIR method
Eddie Page
Community Centre
(011) 881 6099
Malanshof
Smoke
CSIR method
SO2
Wet chemical method
(bubbler method)
Bryanston
Smoke
CSIR method
SO2
Wet chemical method
(bubbler method)
Region 4
Langlaagte
Soiling Index
CSIR method
Corrie
Bezuidenhout
(011) 474 6703
Region 5
Soiling Index
CSIR method
Henry Bentley
(011) 761 0216
Region 6, 10, 11
SAM
PM
Stack Filter Units
Jabu Sithole
(011) 213 0019
Region 7
Gideon Slobber
Jan van Niekerk
(011) 531 5565

Alexandra

O3
NO2
SO2

Fraction optical
absorption
spectrometer

CO

Advanced Pollution
Instrument
Beta gage

PM10

Wind speed
Wind direction
Wind vector
Standard deviation
Relative humidity
Temperature

Status, Commission Date and
Availability of Data
Currently operational.
(July 2001 – present).
No longer operational (1950s –
March 2001)
No longer operational (1950s –
March 2001)
Currently operating.
(Equipment moved from Jukskei
Park site)
Equipment available, but not
operating.
(1950s to March 2000)
Monitoring ceased in 2000.
Four monitoring stations have been
repaired and began operation 30
September 2002.
Currently operating.
(April 2002 – present)
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Table 2.4 (continued) Synopsis of current air quality monitoring activities within the City of Johannesburg
Region &
Pollutants
Meteorological
Station Name
Type of Equipment
Contact Person
Measured
Parameters
Region 8
New Town (old City
NOx
Environnoment AC31m
Wind speed
Managed by
Hall)
Wind direction
NO2
Derek Harry (011)
Temperature (Recorded
NO
681 8060
by a Data Logger)
O3
Environnoment O341m
CO
CH4
NHC
VOC
Biron 310
PM10
Environnoment
Region 8
City Hall
NOx
Wind speed
Type of equipment
Wind direction
Mike Clark
NO2
used not known.
Temperature
NO
(011)
O3
CO
CH4
NHC
South Hills
NOx
Type of equipment used
Wind speed
not known
Wind direction
NO2
Sigma
NO
Temperature
O3
Ultra violet absorption
Humidity
CO
Sun
CH4
UV
NHC
Lapa
PM10
Gravimetric analysis

Status, Commission Date and
Availability of Data
Currently operating.
(April 1992 – present)
CO analyser not operating - needs to
be repaired.

No longer operating.
(Jun 1982 – April 1994) Equipment
moved to the New Town site.

No longer operating.
(July 1984 – November 1999)

Currently operating.
(April 1999 – present)
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Table 2.4 (continued) Synopsis of current air quality monitoring activities within the City of Johannesburg
Region &
Pollutants
Meteorological
Station Name
Type of Equipment
Contact Person
Measured
Parameters
Region 9
City Deep
O3
Wind speed
Historical
Derek Harry (011)
Wind direction
instrumentation
681 8060
Temperature
CO
unknown
City Deep

Rietvlei Farm

NOx
NO2
NO
O3
VOC
PM10
CO
NOx
NO2
NO
Background O3

Monitor Labs 8840

Thermo Environment
instruments 49C
Byron 301
Environnoment
Monitor Labs 8310
API

Thermo Environment
instruments 49C

Status, Commission Date and
Availability of Data
No longer operating.
(July 1996 – November 1999)

Wind speed
Wind direction
Temperature
(Recorded by a Data
Logger)

Proposed re-commissioning
September / October 2002.

Wind speed
Wind direction
Temperature
(Recorded by a Data
Logger)

Proposed for operation October
2002.

CO analyser not in working order.
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Energy Efficient Housing: Regions 6, 10 and 11, in association with NOVA, have embarked
on the promotion of “energy efficient housing”. The concept hopes to encourage members of
the public, particularly in traditionally coal burning region, to build energy efficient houses in
order to reduce coal consumption. Energy efficient housing involves concepts such as:
Correct orientation of the house to ensure maximum exposure to the sun during
winter,
Reducing the overhang of the roof to allow the sun to heat the walls,
The use of solar panelling where it can be afforded.
Alexandra Renewal Project: Early in 2001, President Thabo Mbeki pledged R1.3 billion
rands in his State of the Nation Address to upgrade Alexandra. Air quality monitoring has
been approved as part of this initiative. The aim of this monitoring campaign is to assist in
the improvement of the air quality within the region, thereby improving the quality of life for
Alexandra residents. The focus of the Alexandra Renewal Project is not primarily one of air
quality and personnel form Region 7 are not involved in the air quality monitoring undertaken
for this project. This function is managed by the Department of Environmental Planning and
Management. The monitoring campaign began in April 2002, recording atmospheric
concentrations of O3, NO2, SO2, CO and PM10. Results from the Alexandra monitoring
station are, at this stage, reported to the Programme Manager, Gauteng Department of
Housing.
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3

POLICY FRAMEWORK

The development of a comprehensive air quality management plan necessitated the outline
of a clear policy for adoption by the City of Joburg. The drafting of this policy was informed
by: (i) the Constitution and Bill of Rights and national environmental policy, as documented in
the General Environmental management Policy for South Africa, the NEMA and the IP&WM
White Paper, and (ii) by international trends in air quality management policies. The vision
and principles expounded by the national environmental policies will further be reflected in
the impending National Air Quality Management Act.
The air quality management policy outline in subsequent subsections, embodies a paradigm
shift from end-of-pipe air pollution control to pollution prevention and minimisation through
proactive and integrated air quality management planning. The integration of air quality
considerations into development, transportation, land use planning and housing policies and
programmes and the involvement of the public in the air quality management process
represent key components of the policy.

3.1

Policy Principles

The overarching principles of the Constitution, the General Environmental Policy for South
Africa and the Integrated Pollution and Waste Management Policy underpin the local air
quality management policy. Principles which are of significance to air quality management
include the following:
Key Principles

Implications for Air Quality Management

Accountability

Government is accountable for policy formulation, monitoring and
enforcement.

Capacity-building
and Education

All people must have the opportunity to develop the understanding, skills and
capacity for effective participation in achieving sustainable development and
sustainable use of air as a resource.

Custodianship

It is the constitutional duty of government to protect the environment,
including air quality, for the benefit of current and future generations. Its
responsibilities include the duty to act as custodians of the nation's
resources, to protect the public interest in and ensure equitable access to
such resources, and generally to ensure that all South Africans enjoy an
environment of acceptable quality.

Demand
management

The price of goods and services must include the environmental cost,
including costs related to air quality impacts, of sustaining the rate of supply
over time.

Due process

Due process must be applied in all air quality management activities. This
includes adherence to the provisions in the Constitution dealing with just
administrative action and public participation in environmental governance.

Duty-of-care

Any institution which generates air pollution is always accountable for the
management of this pollution and will be penalised appropriately for any and
every transgression committed.

Equity

ALL sources of air pollution need be identified and managed relative to their
contributions to ambient concentrations.
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Key Principles

Implications for Air Quality Management

Environmental
justice

Government must integrate environmental considerations, including air
quality considerations, with social, political and economic justice and
development in addressing the needs and right of all communities, sectors
and individuals.

Full cost accounting

Decisions must be based on an assessment of the full social and
environmental costs and benefits of policies, plans, programmes, projects
and activities that impact on the environment. Air quality management plans,
policies and programmes should similarly be assessed in this manner.

Freedom of
information

Provides motivation for an air quality information system comprising the
maintenance of air quality and emissions inventory databases and the
generation of air quality status reports. Air quality reporting should seek to
provide information which enables people to protect their health and wellbeing and protect the environment from the negative effects of air pollution,
and participate effectively in air quality governance.

Good governance

The government is obliged to give effect to people's environmental rights including the right to acceptable air quality, by: taking responsibility for
developing and implementing air quality management policy, responding to
public needs and encouraging public participation in air quality governance
by providing for the mutual exchange of views and concerns between
government and people, and monitoring and regulating actions that impact on
air quality.

Inclusivity

Air quality management processes must consider the interests, needs and
values of all interested and affected parties in decision-making to secure
sustainable development.

Integrated planning
and environmental
management

Provides the incentive for the integration of air quality issues into
transportation and land use planning processes.

Polluter pays

The full cost associated with pollution (including monitoring, management,
clean-up and supervision) should be met by the organizations responsible for
the source of the pollution.

Pollution prevention

Measures must continue to be taken to reduce emissions at sources (i.e.
source-based controls)

Precautionary
principle

Need to provide for instances where environmental tolerances are not known.
This principle also provides the incentive for the setting of multiple levels of
air quality standards which not only define suitable levels to ensure human
health and welfare, and the protection of the natural and built environment,
but also levels for the prevention of significant decline.

Public participation

Provides motivation for the effective integration of the public into the air
quality management plan development and impact assessment processes.

Subsidiarity

(i.e. Decentralisation of responsibilities at the most local level consistent with
effective performance.) Control of pollution shall be exercised at the lowest
effective level of regulatory authority, with appropriate mechanisms to avoid
inconsistency of control.

Transboundary
movement

Potential transboundary effects on human health and the environment,
including air quality, must be taken into account.

Universal
applicability of
regulatory
instruments

All industrial, agricultural, domestic/household and governmental operations
will be subject to the same air quality management regulatory system
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3.2

Vision Statement and Mission

The City of Johannesburg's vision, mission, overarching principles and general approach to
air quality management reflects the vision, principles and approach adopted in terms of
national and provincial policy in addition to local goals. The vision is as follows:
Clean air is essential to a healthy population, a healthy environment, and, in turn,
a healthy economy. The City of Johannesburg is committed to making the air in
every community healthy to breathe, to reducing ecosystem damage from air
pollution, and to doing its share to address global air quality problems. Air quality
will be managed through the implementation of a coordinated approach to the
control of air pollution and through the sustainable development of the built
environment and transportation within the City. It is intended, in the long-term,
that the air be rendered odourless, tasteless, look clear and have no measurable
short- or long-term adverse effects on people, animals or the environment.
In the next 10 years, the Departments charged with protecting air quality envision substantial
improvements in air quality, despite countervailing trends in population, development, and
transportation growth. In achieving such improvements, these Departments are committed
to:
•

Establishing a set of shared goals and strategies for air quality improvement.

•

Establishment and continued implementation of a comprehensive air quality
monitoring and management system

•

Involving and educating the public with the purpose of minimizing pollution and
facilitating the effective participation of the public in air quality governance

•

Make greater use of innovative approaches to reducing pollution.

•

Conducting sound research and effectively use new information technologies.

•

Respond creatively and vigorously to new challenges and emerging issues.

•

Improve the working partnership of personnel responsible for air quality management
at all levels of government.

2.3 Strategic Goals and Objectives
The main goals to be achieved by the City of Johannesburg through its development,
implementation, review and revision of air quality management plans are as follows:
•

To achieve acceptable air quality levels throughout Johannesburg.

•

To promote a clean and healthy environment for all citizens within Johannesburg.

•

To minimize the negative impacts of air pollution on health and the environment.

•

To promote the reduction of greenhouse gases so as to support the council's climate
change protection programme.
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Specific objectives include:
•

Establishment of the City of Joburg as a Smokeless Zone by 2015.

•

To promote cleaner production and continuous improvement in best practice as it
pertains to air pollution prevention and minimisation.

•

To promote energy efficiency within all sectors including industrial, commercial,
institutional, mining, transportation and domestic energy use.

2.3 Approach to Air Quality Management
A shift from end-of-pipe air pollution control through the exclusive implementation of
command-and-control measures to effects-based air quality management using proactive,
flexible, varied and fair measures is supported by the new policy. The key approaches which
are to be implemented in order to achieve policy objectives may be individually listed as
follows:
-

Adoption of a receiving environment approach which requires the setting of local air
quality objectives
Such objectives are needed to define what constitutes satisfactory air quality to
ensure human health and welfare, the protection of the natural and build
environment, and finally the prevention of significant decline.

-

Establishment of a sound technical basis for air quality management and planning.
This would include the building of technical expertise and the development and
implementation of various tools such as an emissions inventory, a meteorological and
air pollution monitoring network, atmospheric dispersion model, impact assessment
methodologies (etc.).

-

Control and management of all sources of air pollution relative to their contributions to
ambient air pollutant concentrations.
This will ensure that improvements in air quality are secured in the most timely, evenhanded and cost-effective manner.

-

Implementation of a range of tools in the prevention of air pollution including: sourcebased command-and-control measures, market incentives and disincentives,
voluntary initiatives and self-regulation and education and awareness methods.
The integration of a wide range of emission reduction measures is required given the
diversity in the nature of air pollution sources. Such an approach will ensure
innovative and flexible plans of action tailored to suit specific source types and local
circumstances.

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 3-4

-

Identification and m
i plementation of emission reduction measures which are: (i)
environmentally beneficial taking all media into account, (ii) technically feasible, (iii)
economically viable, and (iv) socially and politically acceptable.

-

Provision will be made for the integration of air quality issues into the transportation,
housing and land use planning process to ensure that air quality issues are
addressed in the long term.

-

Empowerment of communities by providing easy access to ambient air quality
information, including information on air pollution concentrations and environmentally
harmful practices.

-

Facilitation of public consultation and encouragement of public participation in the air
quality management and planning process.
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4

LOCAL AMBIENT AIR QUALITY OBJECTIVES

Air quality guidelines and standards and other evaluation criteria are fundamental to effective
air quality management, providing the link between the potential source of atmospheric
emissions and the user of that air at the downstream receptor site. The ambient air quality
guideline values indicate safe daily exposure levels for the majority of the population,
including the very young and the elderly, throughout an individual’s lifetime. Air quality
guidelines and standards are normally given for specific averaging periods. These averaging
periods refer to the time-span over which the air concentration of the pollutant was monitored
at a location. Generally, five averaging periods are applicable, namely an instantaneous
peak, 1-hour average, 24-hour average, 1-month average, and annual average. The
application of these standards vary, with some countries allowing a certain number of
exceedances of each of the standards per year.
The Department of Environmental Affairs and Tourism (DEAT) has issued ambient air quality
guidelines for several criteria pollutants, including particulates, sulphur dioxide, oxides of
nitrogen, lead, ozone and carbon monoxide. The DEAT is however currently in the process
of revising its guidelines and ambient air quality standards are to be introduced. The
gazetting of a new interim guideline for sulphur dioxide in December 2001 and the current
deliberations of working groups tasked with the drafting of the new national guidelines
indicate a trend towards the development of standards which are health-based and in line
with international best practice.
The City of Johannesburg may define more stringent ambient air guidelines based on the
need to protect particularly sensitive environments, or due to appeals made by local
communities. The setting of local guidelines which are equivalent to or more stringent that
national guidelines/standards is in line with international 'good practice' and with the draft
National Air Quality Management Bill.

4.1

Local Guidelines for the Protection of Health (Limit Values)

4.1.1

Selection of Priority Pollutants for which Guidelines are to be Established

In the selection of pollutants for which local guidelines were established attention was paid to
the following:
-

commonly occurring pollutants within Johannesburg which occur in relatively widespread
exposures;

-

pollutants for which national air quality guidelines currently exist and for which national air
quality standards are in the process of being established; and

-

pollutants for which guidelines/standards/goals are initially issued by other countries.

Based on the above considerations the following pollutants were selected for the
establishment of local guidelines:
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−
−
−
−
−
−
−
−

particulate matter with an aerodynamic diameter of < 10 µm (PM10)
nitrogen dioxide (NO 2)
sulphur dioxide (SO2)
carbon monoxide (CO)
ozone (O3)
lead (Pb)
Benzene
Dustfall

Air quality standards are being issued by other countries for metals in addition to lead and for
volatile organic compounds (VOCs) in addition to benzene. The EC is, for example, in the
process of issuing air quality targets for mercury, nickel, cadmium, arsenic and poly aromatic
hydrocarbons (PAHs) in addition to the pollutants listed above (with the exception of dustfall).
The United Kingdom has also recently added 1,3-butadiene to the list of seven common
pollutants (as listed above; excludes dustfall). The South African Technical Committee on air
quality standard setting have proposed that national air quality standards initially be put in
place for the pollutants associated with the most widespread exposures. The Committee
decided that standards should initially be set for lead and benzene, with additional standards
for other metals and VOCs being set at a latter date (as was the EC and UK's practice). Air
quality standards are not typically defined by all countries for dust deposition although some
countries may make reference to annual average dustfall thresholds above which a 'loss of
amenity' may occur. In the South African context, specifically in and near Johannesburg,
widespread dust deposition impacts occur as a result of wind blow mine tailings material and
other fugitive dust sources. It is for this reason that the Technical Committee on air quality
standards have recommended the establishment of target levels and alert thresholds for
dustfall. The adoption of local dustfall guidelines by Johannesburg is therefore necessary in
terms of local impacts and is in line with national technical opinion.
Particulate matter less than 2.5 µm (PM2.5) was initially selected for inclusion in the list of
pollutants for which local air quality guidelines are to be established. The reason being that
particles generated from combustion processes are mostly smaller than 2.5 µm whereas
particles from mechanical processes tend to be larger. Usually the fine mode is
characterised by chemical constituents such as sulphate, nitrate, ammonium, lead, elemental
carbon, metals and hundreds of different organic carbon compounds. The coarse mode is
characterized by materials typical of the earth's crust (oxides of iron, calcium, silicon and
aluminum) and sea spray (sodium and chloride). The finer particles also have a longer
residence time in the atmosphere and can penetrate deeper into the human lung. It has been
suggested that the PM2.5 fraction may therefore play a more important role in the long-term
effects attributable to particles than either PM10 or PM10-2.5.
Following the review of the literature on PM2.5 it was recommended that the setting of a local
guideline for this particulate size fraction be postponed to the first revision of the Air Quality
Management Plan in 2005. The reasons for placing emphasis initially on the PM10 fraction
prior to including guidelines for PM2.5 are as follows:
−

with regard to air quality measurement equipment, inter-comparisons between different
types of equipment are being performed for PM10 but are at present not widely done for
PM2.5 or finer fractions
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−

a very important fraction of the health effect studies undertaken to date is base on TSP or
PM10 measurements and exposures

−

PM10 concentrations show an acceptable correlation to PM2.5 levels

−

there is limited international experience on the setting of PM2.5 standards

Countries, blocks and organisations which have adopted PM10 standards, guidelines or
objectives to date including: South Africa, USA, Australia, New Zealand, the EC, various
individual Member States including the UK, Germany, Sweden (etc.), Poland, Romania,
Slovenia, the World Bank, the WHO, Tanzania, Zimbabwe (etc.). Only two countries have
issued PM2.5 standards to date, viz. the US (standard currently being contested) and New
Zealand. It is however noted that several countries are known to be in the process of
investigating the potential for setting standards for a particle size range below PM10
including the EC, the UK and Australia. Although it is suggested that a local guideline for
PM2.5 be established at a later date (2005), it is recommended that monitoring of this
particulate size fraction be undertaken at sites coinciding with PM10 monitoring. Such
monitoring will assist in characterising local PM2.5 concentration levels in terms of their
magnitude and spatial and temporal variations, and in terms of typical ratios of PM2.5 to
PM10. The gathering of this information in the interim will assist in informing the setting of a
suitable PM2.5 at a future date.

4.1.2

Criteria and Approach for Setting Local Health-related Guideline Values

A tiered approach is advocated for adoption by the City of Johannesburg for the purpose of
setting air quality evaluation criteria. It is recommended that the following thresholds be
established for specific pollutants-averaging periods:
−

Limit values are to be based on scientific knowledge, with the aim of avoiding, preventing
or reducing harmful effects on human health and the environment as a whole. Limit
values are to be attained within a given period and are not to be exceeded once attained.

−

Information and investigation thresholds are intended to highlight pollutant concentrations
at which the public need be informed that the most sensitive individuals may be impacted
and/or at which investigations into reasons for the elevated levels need to be initiated.

−

Alert thresholds refer to levels beyond which there is a risk to human health from brief
exposure. The exceedance of such thresholds necessitates immediate steps.

The limit values and associated averaging periods recommended for adoption by
Johannesburg are primarily based on human health effect data given for specific averaging
periods. In the selection of suitable limit values to be used as the basis for local guidelines,
reference was primarily made to the lowest observed adverse effect level (LOAEL) rather
than exclusively to the standards adopted by other countries. The reason being that other
country-specific considerations which may not be applicable in SA may have been taken into
account in the standard setting process. It was however noted that the standards more
recently promulgated (e.g. limit values of the EC, UK and certain of the Australian standards)
closely coincide with LOAELs.
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It was considered beyond the scope to consider primary health studies as the basis for
selecting suitable local guidelines as part of the air quality management plan development
process. The review was therefore restricted to the consideration of the major metaanalyses undertaken by various countries and organisations for the purpose of setting
ambient air quality guidelines and standards. Such meta-studies have been conducted for
select pollutants by the WHO, the EC, the UK, Australia, US-EPA, the California Air
Resources Board and Canada (Scorgie et al., 2003).

4.1.3

Limit Values to be Implemented as Local Guidelines for 'Priority Pollutants'

A synopsis of the limit value or guideline selected for each pollutant-averaging period
combination is given in Table 4.1. Current SA guidelines are indicated for pollutantaveraging period combinations for which no local guidelines have been set (indicated in
shading). It is necessary to acknowledge these since Joburg will need also need to prove
compliance with such guidelines. On finalisation of the national ambient air quality standards
regulations this table will however need to be revised to remove reference to current
guidelines and to review proposed local guidelines in order to ensure that they are equivalent
to or lower than the new national standards.
Table 4.1 Local guidelines to be adopted for implementation by Joburg Values are
expressed in µg/m3 and where appropriate ppb (the volume standarised at a
temperature of 20°C and a pressure of 101,3 kPa.)
Pollutant

Averaging Period

Guideline

Guideline

(ppb)
Sulphur dioxide

Nitrogen dioxide

Nitrogen oxide

Oxides of
nitrogen

PM10

Basis for Guideline

3

(µg/m )

10 minute running
average

185

500

WHO

1-hr

130

350

EC, UK

24-hr

46

125

SA, WHO, EC, UK

annual

18.5

50

SA, WHO

instantaneous peak

500

955

Current SA

1-hr

104

200

WHO, EC, UK

24-hr

100

191

Current SA

1-month

80

153

Current SA

annual

21

40

WHO, EC, UK

instantaneous peak

900

1125

Current SA

1-hr

600

750

Current SA

24-hr

300

375

Current SA

1-month

200

250

Current SA

annual

150

188

Current SA

instantaneous peak

1400

2080

Current SA

1-hr

800

1132

Current SA

24-hr

400

566

Current SA

1-month

300

403

Current SA

annual

200

284

Current SA

24-hr

50

EC

annual

40

EC - phase 1
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Pollutant
Carbon monoxide

Lead

Averaging Period

PM2.5

Benzene

4.1.4

Guideline

(ppb)

(µg/m 3)

Basis for Guideline

1-hr

25 800

30 000

WHO, EC

8-hr running average
calculated on 1-hourly
averages

8 600

10 000

WHO, EC

1.5

Current SA

quarterly-average
annual

Ozone

Guideline

0.5

WHO, EC, UK, Australia

instantaneous peak

250

500

Current SA

1-hr

100

200

Health criteria

8-hr running average
calculated on 1-hourly
averages

60

120

EC target based on WHO

24-hr

To be determine
on revision of
AQMP

annual average

To be determine
on revision of
AQMP

annual average

10

cancer risks (<1:1 million)

Definition of Timeframes for Compliance with Local Guidelines

To inform the schedule for the meeting of targets it will be necessary for the City of
Johannesburg to undertake the following work: (i) project future air pollution concentrations
given a 'business as usual scenario', i.e. no emission reductions implemented but increased
emissions due to population growth, industrial growth, etc. taken into account; (ii) projected
air pollution concentrations given the implementation of combinations of short-, medium- and
long-term control measures; and (iii) selection of measures for implementation which are
socio-economically acceptable and technologically possible. This assessment can only be
undertaken following the establishment of the air quality management system, which
includes: the establishment of a comprehensive emissions inventory, the establishment of
the air pollution monitoring network and the acquisition and implementation of an
atmospheric dispersion model. It is therefore recommended that a period of at least two
years be permitted for the selection of suitable timeframes for compliance with local
guidelines.

4.1.5

Alert and Information Thresholds for Priority Pollutants

Alert and information thresholds to be investigated for use by Joburg are outlined in Table
4.2. These thresholds will need to be finalised at a later date, this will involve:
-

the selection of appropriate thresholds selected for each pollutant;
the definition of information to be provided and the manner in which it will be provided
following the exceedance of an 'information threshold'; and
indication of specific action to be taken on exceedance of an 'alert threshold'

The finalisation of information an alert thresholds should be undertaken once the following
has been undertaken: (i) at least one year of air pollutant concentrations recorded for the
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pollutant for which the thresholds are to be set, (ii) source contributions to ambient air
pollutant concentrations established, and (iii) possible actions assessed in terms of their
socio-economic acceptability and technical feasibility. Locally-defined alert and information
thresholds will also need to be revised should national thresholds be issued.
Table 4.2 Alert and information thresholds to be investigated for use by Joburg
Pollutant

Averaging Period

sulphur dioxide

10-minute average

Information
Threshold
532 µg/m 3
200 ppb

3 consecutive hours
nitrogen dioxide

573 µg/m 3
(300 ppb)

1-hour average
3 consecutive hours

PM10
carbon monoxide

24-hour
8-hour average

ozone

8-hour average

17.4 mg/m 3
(15 ppm)
180 µg/m 3
(90 ppb)

Alert Threshold
1064 µg/m 3
400 ppb
350 µg/m 3
(130 ppb)
764 µg/m 3
(400 ppb)
400 µg/m 3
(209 ppb)
23.2 mg/m 3
(20 ppm)
360 µg/m 3
(180 ppb)

Basis for
Threshold
UK 15-min bands
EC alert threshold
UK bands
EC alert threshold

UK bands
UK bands

Various of the recommended thresholds given in Table 4.2 are based on UK bands. The
information threshold level is set equivalent to the "high" pollution level with the alert
threshold indicative of "very high" pollution levels. The UK defines the implications of such
levels as follows:
-

High pollution levels - "Significant effects may be noticed by sensitive individuals and
actions to avoid or reduce these effects may be needed (e.g. reducing exposure by
spending less time in polluted areas outdoors.) Asthmatics will find that their 'reliever'
inhaler is likely to reverse the effects on the lung."

-

'Very high' pollution levels - "The effect on sensitive individuals described for 'high' levels
of pollution may worsen."

4.2

Dustfall Evaluation Criteria

The four-band scale to be used in the evaluation of dustfall is outlined below and target, alert
and action levels indicated. Dustfall rates shall be expressed in units of (mg m-2 day-1, 30day average).
BAND
NUMBER
1

BAND
DESCRIPTION
LABEL
RESIDENTIAL

DUST-FALL RATE (D)
(mg m -2 day-1 ,
30-day average)
D < 600

2

INDUSTRIAL

3

ACTION

1 200 < D < 2 400

4

ALERT

2 400 < D

600 < D < 1 200

COMMENT

Permissible for residential and light
commercial
Permissible for heavy commercial and
industrial
Requires investigation and remediation if two
sequential months lie in this band, or more
than three occur in a year.
Immediate action and remediation required
following the first exceedance. Incident
report to be submitted to relevant authority.
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Target, Action and Alert Thresholds for ambient dustfall are proposed as follows:
LEVEL

TARGET
ACTION
RESIDENTIAL
ACTION
INDUSTRIAL
ALERT
THRESHOLD

DUST-FALL RATE (D)
(mg m -2 day-1 ,
30-day average)
300
400

AVERAGING
PERIOD

1 200

30 days

2 400

30 days

Annual
30 days

PERMITTED FREQUENCY OF
EXCEEDANCES

Three within any year, no two sequential
months.
Three within any year, not dequential
months.
None. First exceedance requires
remediation and compulsory report to
authorities.

An enterprise may submit a request to the authorities to operate within the Band 3 ACTION
band for a limited period, providing that this is essential in terms of the practical operation of
the enterprise (for example the final removal of a tailings deposit) and provided that the best
available control technology is applied for the duration. No allowance will be made for
operations that result in dustfall rates in the Band 4 ALERT.
Dustfalls that exceed the specified levels but that can be shown to be the result of some
extreme weather or geological event shall be discounted for the purpose of enforcement and
control. Such event might typically result in excessive dustfall rates across an entire
metropolitan region, and not be localised to a particular operation. Natural seasonal
variations, such as dry windy periods during the Highveld spring will not be considered
extreme events for this definition.

4.3

Thresholds related to Vegetation and Ecosystems

Although it was decided that the local air quality guidelines for Joburg be based initially on
thresholds able to protect human health, the need to protect the broader environment is
accepted as is evident from the vision statement. In the short-term Joburg will motivate
DEAT and GDACEL for the identification of guidelines for vegetation suited to local
ecosystem. In the interim, Joburg personnel will make reference to internationally defined air
quality criteria given for the protection of vegetation for information purposes. Reference was
made to criteria issued by the EC, UK and US for this purpose (Table 4.3).
Table 4.3 Thresholds specified by other countries specifically for vegetation and
ecosystems
Pollutant
sulphur dioxide
nitrogen oxides (NOx)
ozone

Averaging Period
annual average

Threshold

Threshold

(ppb/ppm)
3.7 - 11.1 ppb(a)
7.4 ppb(b)
20 ppb(c)
8 - 9 ppm(e)

(µg/m 3 or mg/m 3)
10 - 30 µg/m 3(a)
20 µg/m 3 (b)
30 µg/m 3 (c)
4 - 4.5 mg/m 3(e)

annual average
AOT40 (daylight hours, 3
months)(d)
AOT40 (daylight hours, 3
3 ppm/h(f)
1.5 mg/m 3(f)
months)(d)
(a) Represents the critical level for ecotoxic effects issued by the WHO for Europe; a range is given to account
for different sensitivities of vegetation types
(b) EC and UK limit value to protect ecosystems
(c) EU limit value specifically designed for the protection of vegetation
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(d) AOT40 means the sum of the differences between hourly concentrations greater than 80 µg/m 3 or 40 ppb
and 80 µg/m 3 over a given period. The 3-month window to be selected according to the growing season of
the selected sensitive receptor and the climate in the specific region - if the growoing season exceeds 3
months the most sensitive period should be used. Daylight hours are set at 8-20 h Central European Time
(e) EC target value given for vegetation
(f) EC long-term objective for vegetation

4.4

Local Air Quality Objectives - Actions Required

A synopsis of the specific actions required and timeframes for establishing various local air
quality objectives is given in the table below:
Action:

Recommended
Target Date

Adoption of local ambient air quality guidelines and
dustfall evaluation criteria

On adoption of the AQM Plan

Revision of local ambient air quality guidelines and
dustfall evaluation criteria

Immediately following the finalisation of
the National Air Quality Standards

Definition of local alert thresholds

December 2004

Motivation of DEAT and GDACEL for the investigation of
air quality criteria suited to the protection of local
vegetation and ecosystems

December 2004

Adoption of local guidelines for the protection of
vegetation and ecosystems

Pending completion of DEAT/GDACEL
investigation
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5

AIR QUALITY MANAGEMENT SYSTEM

An air quality management plan can not be successfully implemented and revised in the
absence of an effective air quality management system. The current management plan must
therefore have as a key focus the establishment of a system in the short term.
Air quality guidelines represents an important air quality management 'tools'. Such
guidelines need to comprise, as a minimum, guideline or limit values and permissible
timeframes for bringing air quality into compliance with such values. Although guideline
values have already been selected for adoption by Joburg (section 4.1.3), the finalisation of
permissible compliance timeframes requires the establishment and implementation of other
essential air quality management tools (section 4.1.4). Other essential tools in any air quality
management system are: emissions inventory, air quality and meteorological monitoring and
atmospheric dispersion modelling (Figure 5.1).

Figure 5.1 Development of an air quality management strategy through the
implementation of select air quality management tools (after WHO, 2000).

On the basis of a comprehensive emissions inventory, the application of monitoring, in
combination with modelling, facilitates the effective characterisation of spatial and temporal
variations in air pollutant concentrations. Such concentrations are evaluated based on local
guideline values to determine the need for devising emission control strategies. Dispersion
modelling is used to predict ambient air pollutant reductions possible through the
implementation of specific emission control strategies. Emission control strategies may then
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be selected which are able to ensure compliance with the local guideline value, the socioeconomic acceptability and technological feasibility of such strategies having been assessed.
The control measures selected need to be enforced, and if the standards are achieved, they
need continued enforcement. If the standards are not achieved after a reasonable period of
time (i.e. within the permissible timeframe to be stipulated), the emission control measures
may need to be revised.
An integrated air quality management system, which comprises components such as an
emissions inventory and air quality monitoring and modelling, therefore forms the basis of
effective air pollution control and air quality management. The configuration of the
management system to be implemented by the City of Johannesburg is illustrated in Figure
5.2. System components proposed for implementation in the short-term are indicated by
solid lines, with components to be added at a later stage indicated by dashed lines.

Figure 5.2 Air quality management system to be implemented by the City of
Johannesburg
Components of the Basic Air Quality Management System proposed for implementation by
the City of Johannesburg within the short-term, i.e. next 1-2 years, include the following:
−
−
−
−
−
−

Local air quality guidelines
Emissions inventory
Air quality and meteorological monitoring network
Atmospheric dispersion modelling
Routine reporting mechanisms and protocols - including procedures for internal
reporting and for reporting to DEAT, GDACEL and the public.
Public liaison and consultation mechanisms

Based on the outputs of the basic air quality management system, health risk assessments
and damage assessments can be undertaken and impacts costed in the medium-term (3-5
years). Such assessment may be undertaken in the following ways: (i) inhouse, through the
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selection and acquisition of suitable models and acquisition and preparation of locallyderived input data, (ii) inhouse, though the application of manual calculations based on
locally-derived data and international protocols, or (iii) externally, through the appointment of
consultants on a project-by-project basis.

5.1

Ambient Air Quality and Meteorological Monitoring

ACTION: Joburg will establish a comprehensive ambient air quality and meteorological
monitoring network by December 2003.
ACTION: The purchase of a portable suspended PM10 concentration monitor for application
in the investigation of complaints of localised impacts will be considered and a decision make
in this regard by December 2003.
In the design of a monitoring network for Joburg the following had to be undertaken:
−
−
−
−
−
−
−
−
−
−

monitoring objectives defined
data quality objectives defined
priority pollutants selected
suitable numbers of stations determined for each pollutant
locations of stations selected and justified
stations classified
suitable monitoring methods established
averaging periods for data reporting determined
sampling durations defined
suitable mechanisms and protocols for data transfer and storage identified

Other factors which will need to be taken into account in the actual establishment of the
network include: the cost of the network and practical requirements for the establishment of a
station at a specific site (e.g. security, power supply, representiveness of site).

5.1.1

Monitoring Objectives adopted by Joburg

The following air quality monitoring objectives have been adopted by Joburg:
−
−
−
−
−
−

to determine compliance with air quality guidelines and standards
to assess exposure of people, addressing both the highest levels and the levels in other
areas where the general population is exposed
make adequate information available to the public
provide objective inputs to air quality management, transportation and land use planning
tracking progress made by pollution control measure implementation
source contribution and trend analysis

The following were explicitly excluded from the objectives of monitoring:
-

assessment of exposure of vegetation and ecosystems
quantification and assessment of indoor air quality
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-

stack monitoring
monitoring of near ground pollution in areas where maximum pollution concentrations do
not coincide with exposure
quantification of 'air toxins', dustfall and oderiferous pollutants is typically localised and
traceable to a specific source. (The need for such monitoring will be determined on a
needs assessment basis with the source likely to be held responsible for the costs
incurred.)

5.1.2

Parameters to be Monitored

In the identification of pollutants to be monitored reference was made to the priority pollutants
identified for the purpose of establishing local air quality guidelines (section 4.1.1). It was
determined that the following pollutants be monitored by the City:
−
−
−
−
−
−
−
−

PM10
PM2.5
NO2 (NO x , NO)
SO2
CO
O3
Lead
Benzene

Dustfall monitoring was excluded for the reason given previously, i.e. dustfall impacts are
typically localised and traceable to a specific source with the source likely to be held
responsible for the costs incurred. PM2.5 monitoring is deemed necessary due to the health
implications of finer particulate fractions and due to the need to inform the setting of a local
guideline for PM2.5 in the short- to medium-term. Smoke, volatile organic compound (VOC),
methane and non-methane hydrocarbon measurements and particulate monitoring by
stacked filter unites are in operation in Joburg. While funding continues to existing for the
operation of these stations it is recommended that monitoring continue and data generated
included in the air quality data base.
Meteorological parameter required to be monitored include, as a minimum, wind speed and
direction, ambient temperature, sigma-theta, relative humidity and rainfall
The air quality and meteorological monitoring stations to be established as part of the Joburg
network are specified in Table 5.1. A synopsis of the number of sampling sites specified by
pollutant type and site classification is given in Table 5.2.
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Table 5.1 Proposed Joburg air quality and meteorological monitoring sites
Sampling Site
JHB South - City Deep

Site Type
Stationary

Site Classification
non-domestic fuel burning
residential - suburban industrial
Traffic site - suburban residential

Mobile station (Buccleuch)

Mobile

Orange Farm - Stratford Clinic

Stationary

domestic fuel burning suburban

Inner City - New Town

Stationary

Commercial - urban industry/residential

Delta Park

Stationary

Alexandra

Stationary

non-domestic fuel burning
residential - suburban
domestic fuel burning suburban - traffic

Soweto - Dhlamini

Stationary

Soweto - Jabavu

Stationary

Rietvlei

Stationary

background - rural

Diepsloot

Stationary

Ivory Park

Stationary

domestic fuel burning suburban
domestic fuel burning suburban

Pollutants
PM10, PM2.5, SO2,
NO2
PM10, PM2.5, NO2,
SO2, CO, Lead,
Benzene, O3
Wind speed
Wind direction
sigma-theta
temperature
PM10, PM2.5, SO2
wind speed
wind direction
sigma-theta
temperature
NO2, O 3, Benzene,
CO, PM10, PM2.5,
Lead
PM10, PM2.5, NO2,
O3
PM10, NO2, CO, SO2,
O3, Wind speed
Wind direction
sigma-theta
temperature
rainfall
PM10, PM2.5

domestic fuel burning suburban
domestic fuel burning suburban

PM10, PM2.5, SO2
Wind speed
Wind direction
Temperature
Sigma-theta
Rainfall
PM10, PM2.5, NO2,
O3, SO2
PM10, (PM2.5)
PM10, (PM2.5)

station classifications:
(1) traffic, industrial, domestic coal burning, non-domestic fuel burning residential, commercial or background
stations
(2) located in urban, suburban or rural areas
(3) surrounding areas classified as residential, commercial, industrial

Table 5.2 Synopsis of proposed number of sites by pollutant and site classification
Pollutant

PM10
SO2
NO2 (NO,
NOx)
O3
CO
Lead
Benzene

Domestic
coal
burning
6
3
1

Residential
(non-dcb)

Traffic
(mobile)

Traffic /
commercial

Background

Industrial

TOTAL

1

1
1
1

1

1
1
1

1
1
1

11
6
6

1
1

1

1
1
1
1

1
1
1
1

1

1

1
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Mobile Station monitoring applications may include the following:
−

Transportation Planning project comprising: (i) co-location of mobile air quality monitoring
station with traffic count stations (~10 stations to be selected), and (ii) pre- and posttransportation intervention project implementation monitoring (~5 projects per year).

−

Monitoring within Orange Farm in close proximity to N1 to address public concerns
regarding vehicle emission impacts.

−

Monitoring within Orange Farm in support of the DME's proposed "Basa Magogo" Project
comprising baseline monitoring prior to intervention, and monitoring during and following
project implementation.

−

Monitoring within the Vlakfontein area (near Lenasia). Vlakfontein comprises a rapidly
growing residential settlement with concerns being raised regarding pollution from fuel
burning.

−

Monitoring within areas perceived to be subject to elevated pollutant concentrations by
either the public or Joburg staff, it motivated for effectively. (E.g. the air quality in
Mathoeville in Roodepoort was given by an I&AP as being greatly impaired at the Air
Quality Stakeholder Workshop held on 5 December 2002.)

The location of existing and recently decommissioned air quality monitoring stations located
within the City of Johannesburg are illustrated in Figure 5.3. The location of proposed air
quality monitoring stations are depicted in Figure 5.4, including 10 stationary sampling sites
and 1 mobile station.
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DIEPSLOOT

Diepsloot
Diepsloot

Diepsloot

Midrand/
Randjespark
Ivory Park

Midrand/
Ivory Park

IVORY
PARK

Ivory Park
MOBILE STATION Alexandra

Sandton
Alexandra

Sandton
Roodepoort

Blairgoery Community Centre
Roodepoort
Malanshof Alexandra
Northcliff/
Rosebank

DELTA PARK
Northcliff/
Rosebank

Inner City
Doornkop/
Soweto

Langlaagte
New Town
SAM 1
City Deep
SAM
2 3
SAM
Lapa
8SAM
SAMSAM
9
Diepkloof/
4
SAM
5
Meadowlands
SAM
6
SAM 7

Inner City

NEWTOWN
CITY DEEP

Doornkop/
JABAVU
Soweto

DHLAMINI

Diepkloof/
Meadowlands
Johannesburg
South

Johannesburg
Rietvlei Farm
South

Ennerdale/
Orange Farm

ALEXANDRA

RIETVLEI

Ennerdale/
Orange Farm

Location of Operational
Monitoring Stations
ORANGE FARM
0 km

5 km

10 km 15 km 20 km

Figure 5.3 Location of existing (and recently decommissioned)
ambient air quality monitoring stations within Joburg.

0 km

5 km

10 km 15 km 20 km

Figure 5.4 Location of proposed ambient air quality monitoring
stations for Joburg including one mobile station (indicated by
the shaded diamond).
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5.1.3

Monitoring and Data Processing and Reporting Protocols

NOTE: The monitoring method, data transfer, validation and storage protocols, sampling
duration and data completeness protocol for compliance monitoring purposes is currently
being defined by the SABS Technical Committee on National Air Quality Standards. This
Committee has indicated that the SABS will liaise with South African National Accreditation
Services (SANAS) in the drafting of a code of practice for compliance monitoring. This code
of practice is likely to make reference to the EC's monitoring protocols and may also refer to
the following:
-

The ISO/IEC Guide 25 for calibrating laboratories (also contained in the code of practice
SABS 0259-1990).

-

ISO 17025 requirements for the operation of testing laboratories and the ISO 9000 series
for manufacturers to demonstrate the quality of operations

-

NLA supplementary requirements for the accreditation of continuous ambient air pollution
monitoring station (which are additional to those specified in the ISO/IEC Guide 25).

Whereas SANAS specifications currently does not specify a reference methods for the
compliance monitoring of each specific pollutant, the need for considering this was
recommended by members of the Technical Committee. It is anticipated that a national
standard for air quality compliance monitoring will be finalised in the next few months (prior to
the end of 2003).
The involvement of representatives from the City of Johannesburg on the Technical
Committee will ensure that the acquisition and implementation of air pollution monitoring
equipment is informed by the latest decision taken with regard to the national standard.
In the absence of a national standard the following guidance is possible:
Sampling duration: continuous
Averaging periods for which data are to be reported: Averaging periods for the reporting of
pollutants were determined based on the averaging periods specified for specific pollutants
(see section 3.3.3); these in turn are based on noted effects-exposure periods). Such
averaging periods are as follows:
-

PM10 (24-hour, annual)
PM2.5 (24-hour, annual)
NO2 (1-hour, 24-hour, monthly, annual)
SO2 (10-minute running average, 1-hour, 24-hour, monthly, annual)
CO (1-hour, 8-hour running average)
O3 (1-hour, 8-hour running average)
Lead (24-hour or longer)
Benzene (24-hour or longer)

For lead and benzene - mainly long term average concentrations are of interest for the
assessment of effects. However, measurement methods often take much shorter samples
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(24 hr, weekly) and shorter samples are also needed in order to explain variations in terms of
source contributions.
Monitoring method: reference or equivalent method which produces results which are either
demonstrated to correlate satisfactorily or to show a reasonably stable relationship when
measurements are made in parallel with those obtained using the reference method. NOTE:
it is currently uncertain whether the national standard will make provision for a specific
reference method or whether various methods will be permitted as long as international
protocols defined for such methods are applied.
Data transfer: It is recommended that a data transfer method be selected which allows near
real-time, continuous and reliable data transfer. Potential methods include: telemetry,
continuous download via satellite and transfer via radio link.
Data storage: SANAS accreditation requirements include the following: (i) raw data to be
kept, (ii) data to be kept for minimum of 3 years, and (iii) all manipulations of data must be
recorded.

Data validation and completeness:
•

Data checks undertaken to flag erroneous data including:
− calculation of percentage data availability (missing data occurs due to power failure,
instrument error, etc.)
− time sequence trend analysis - identify outliers
− stuck signal checks - specify no. of consecutive hours for which a value can remain
constant
− specification of ranges (e.g. 0 to 360° for bearing measurements, -10°C to 40°C for
ambient temperature)

•

Minimum data completeness requirements for the calculation of period averages.
Example 1 - US-EPA requirements for continuous monitors:
− 1-hour ambient average - requires 48 minutes of valid data
− 3-hour ambient average - requires 3 one-hour samples
− 24-hour average - requires at least 20 one-hour samples
− monthly average requires at least 80% of data days of >20 hours or more
− quarterly average requires 80% data capture and no more than 10 consecutive
incomplete days
− annual average - requires 4 complete quarters

Automatic / manual data analysis & reporting:
− Summary statistics of data set - including calculation of maximums, means, medians and
standard deviations.
− Frequency of exceedance of threshold values (guidelines, standards, dose-response
thresholds, alarm thresholds, etc.)
− Frequency distributions (including cumulative frequency distribution plotting) and
calculation of percentiles.
− Time series analysis to identify temporal trends in concentrations - including diurnal,
intra-annual / seasonal, and inter-annual variations.
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−
−
−
−

5.2

Overlaying of temporal trends for multiple pollutants - identify variations in ratios between
different pollutants - useful for source identification purposes.
Isopleth plot generation through contouring of concentrations recorded at multiple
stations - assess spatial variations in air pollution concentrations.
Wind and pollution rose generation - useful in determining likely location of sources in
relation to monitoring sites.
Air quality index - synopsis of pollution levels across all measured pollutants for a specific
averaging period - summing of individual hazard index calculated on basis of health
threshold or ambient air quality standard/guideline

Emissions Inventory

ACTION: Joburg will establish an emissions inventory data base by January 2004 with
emissions having been quantified and included in the data base by for all major sources by
June 2004.
An emission inventory is a comprehensive, accurate and current account of air pollutant
emissions and associated source configuration data from specific sources over a specific
time period. Source and emission data need to be collated for routine, upset and accidental
emissions to provide a representative account of the potential for impacts which exist.
Emission inventories represents the key elements in all programmes aimed at air pollution
management, aiding in the identification of pollutants and sources of concern and therefore
in the selection of effective air pollution abatement measures. In addition to containing
information on present emission levels from the various source categories, an emission
inventory could also indicate projected future emissions for long-term planning purposes.
The first step in the establishment of an emissions inventory is the identification of sources of
atmospheric emissions. The quantification of sources may be based on source
measurements, mass balance calculations and on the application of emission factors.
Emission factors and emission estimation methods suitable for the quantification of various
sources within the City were documented in the Baseline Assessment Document to provide
guidance for the establishment of an electronic emissions inventory.
There are two general approaches to the establishment of an electronic emissions inventory:
−

Emission estimation using various emission models - manual integration into common
emissions inventory data base

−

Selection of emissions inventory software - includes emission estimation algorithms for all
required sources (NB - ensure potential for changing algorithms to suit local
considerations and source types) - Recommended

Commercially available packages include:
−
−
−
−

IPIECA Toolkit (MS Excel, focus on vehicles, limited potential for industrial and other)
EEA's Corinair / Copert III
CERC Emit 2 Emissions Inventory Toolkit - compatible with ADMS Urban
Emissions inventory capability - e.g. Opsis EnviMan - require emission factors to be input

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 5-10

The implementation of a software package comprising an emissions inventory data base, in
addition to data base facilities for other data sets (air pollution and meteorological monitoring
data, exposure data, etc.), a dispersion modelling component and a GIS-interface is
recommended. The selection of such a package should be done in consultation with DEAT
and GDACEL personnel and with the departments responsible for air quality management
within other cities such as Cape Town, Durban and Tshwane.

5.3

Recommended Atmospheric Dispersion Modelling Approach

ACTION: Joburg will acquire and implement a suitable atmospheric dispersion model by
June 2004.
Recommended criteria to be met by the dispersion model to be implemented by the City of
Johannesburg include the following:
− urban-scale dispersion model
− comprising a combined Eularian/Lagrangian model combining modules for area, line and
point sources
− as minimum, first order chemical transformation (ozone formation)
− Microsoft Windows based
− compatibility with local LAN
− compatibility with emissions inventory software (if system not integrated with emissions
estimation and inventory component)
− GIS-based
− Strong data base tools
The most widely-used commercially available packages suited to the application include:
−

Norwegian AirQUIS (currently favoured for application in Durban, GIS-based)

−

UK ADMS Urban (potential for local support in longer term through WSP, GIS-based with
extensive interactive interface)

−

Swedish Air Quality Management Model (GIS-based, combines Operational Street
Pollution Model with AERMOD; copy in use in Rustenburg by Anglo Platinum)

An alternative approach which may be considered is as follows:
−

Integration of US-EPA freeware models (CALPUFF or ISCST3 or AERMOD and Caline
version 4). The integration of such models and the establishment of suitable data base
structures will have cost implications.

The selection of a suitable dispersion model (or package comprising dispersion modelling, air
quality and meteorological data base and emissions inventory components) will be done in
consultation with DEAT and GDACEL personnel and with the departments responsible for air
quality management within other cities such as Cape Town, Durban and Tshwane.
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5.4

Reporting Protocol

ACTION: Joburg will implement a comprehensive reporting protocol by June 2004. This
protocol will include the following:
−

All monitoring information will report to a central data base including: air quality and
meteorological data (automatic transfer or other depending on station), source and
emissions data, diesel vehicle test results, soiling index monitoring results (etc.).

−

The air quality management data base (comprising air pollution monitoring data,
meteorological monitoring data and source and emissions data) will be archived on a
monthly basis. Three copies will be made: (i) one to be retained by the Air Quality
Management function, (ii) one to be sent to the DEAT for archive, and (iii) one copy to
be sent to GDACEL for archive.

-

Source and emissions data and air pollution and meteorological monitoring results
will be made available to DEAT and GDACEL on request in an electronic format
compatible with their inhouse data bases. (Request made by Clive Turner, DEAT).

-

Air quality and meteorological monitoring data will be made available (in raw data
format) to technikons and universities on request for use in academic projects.

-

Routine and special reports will be issued as outlined in Table 5.3

Table 5.3 Frequency and content of reports to be generated and parties to which such
reports will be distributed
Frequency

Non-compliance reporting
on a daily basis (only
report when exceedances
occur)

Daily (routine report)

Content
−
−
−

Pollutant in exceedance
Site location at which exceedance measured
Threshold exceeded (national standard, local
guideline, local alert threshold)
− Magnitude of exceedance
− Reason for exceedance (where known)
− Action to be taken (were appropriate)
Report on previous day's pollution levels including:
Air quality index calculated per station
Identification of specific pollutant(s)
responsible for high index values
For non-compliance days - inclusion of brief
information on the reasons for the episode (if
known)
Daily average pollution concentrations
recorded at each station
Maximum hourly pollution concentrations
recorded at each station

Departments to which
Reports should be
circulated
Environmental Management
Environmental Health
DEAT
DACEL

Environmental Management
Environmental Health
Website (1)
Joburg City Intranet

1

Reference will be made on the website to national air quality standards and local air quality guidelines and alert
thresholds to inform people's review of the measured air pollution levels.
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Frequency

Daily (routine report)

Monthly (routine report)

Content

Report on previous day's pollution levels including:
Air quality index calculated per station
Identification of specific pollutant(s)
responsible for high index values
For non-compliance days - inclusion of brief
information on the reasons for the episode (if
known)
Air quality monitoring results (see list of information
reporting given at the end of Section 2.1)

Departments to which
Reports should be
circulated
Local newspapers

Environmental Management
Environmental Health
DEAT
DACEL

Quarterly (routine report)

Results from diesel vehicle emission testing

Environmental Management
Environmental Health
DEAT
DACEL

Annual (routine report)

Synopsis of:
− air quality monitoring data for year
− diesel vehicle emission testing
− emission estimates

Environmental Management
Environmental Health
Council
DEAT
DACEL
Website

Identification of sources, pollutants and areas of
concern
Evaluation of progress made with regard to control
measure implementation (extent to which controls
implemented, emission reductions achieved, air
quality improvements realised)
Special report

Special report

5.5

Results from traffic monitoring campaigns
including:
before and after studies at project sites
intermittent monitoring at traffic count stations
Results from literature review on emissions and
impacts associated with transport-related sources
Reporting of trends in air pollutant concentrations
recorded in Orange Farm to the DME to inform the
planned Baso Magogo Project

Environmental Management
Environmental Health
Transportation Planning

Environmental Management
Environmental Health
DME

Public Consultation Approach

ACTION: Joburg will implement a well-defined public consultation approach by June 2004.
Initially air pollution monitoring results from existing stations will be reported on an intermitted
basis (given that data from current monitoring stations are not made available for distribution
in real-time). Subsequent to the establishment of the air quality monitoring network outlined
in section 5.1, data from this network will be reported on a more regular basis as indicated in
the approach outlined.
The public consultation approach adopted for implementation by Joburg is as follows:
•

Aims and Objectives:

-

Inform I&APs of the monitoring pollution levels within Joburg, on a regular basis.
Allow I&APs an opportunity to comment on the progress of the AQMP.
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-

Allow I&APs an opportunity to voice their concerns with regard to pollution issues.

•

Media to be used:

-

Newspapers
Website
Radio advertisements
Public meetings

•

Designation of an Air Quality Information Liaison Officer

An air quality information liaison officer will be designated to undertake the following duties:
− inventory air quality related complaints received via a designated 'hot-line' for the City
− coordinate responses to air quality related complaints received - both those received
directly and those received by the Regions
− collate and disseminate information to newspapers and radio stations
− ensure that information is routinely reported for display on the website
− organise and facilitate public meetings
− assist in the design and implementation of awareness raising campaigns
•

Reporting Air Quality Information:

Air quality information be made available in local newspapers and on the City of
Johannesburg website on a daily basis (as indicated in Table 4.3).
•

Public Meetings

Public meetings will be held every 6 months at a venue central to the majority I&APs. The
second consideration will be that of availability of safe and secure parking for attendants and
the proximity of public transport routes given that many I&AP may not have private transport.
Some I&APs will only be able to attend during working hours, and others only after working
hours, therefore, it is recommended that two meeting be held on the same day. The first
being during working hours and the second being in the evening, allowing I&APs enough
opportunity to get the venue after work.
The format of the meetings will be as follows:
- Introduction and Welcome
- Presentation of issues that will be raised at the meeting (I&APs should be allowed
an opportunity to nominate topics for discussion prior to the meeting, either by fax,
post or e-mail. Only written correspondence is allowed to ensure that no
misunderstanding of the issues is recorded)
- Presentation of:
o monitoring results
o progress against key performance indicators
o progress made with air quality management plan implementation
o proposed developments for the following six months
- Question relating to the presentation only.
- Discussion of topic listed for discussion.
- General.
Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 5-14

-

Set date for next meeting.
Closure.

Meetings will be advertised at least four weeks in advance to allow I&APs an opportunity to
submit topics for discussion and to arrange transport if need be. Advertising of the public
meeting is likely to be in the form of:
a) Invitations sent out to all I&APs identified during the current study and additional
I&APs who have registered since the study was completed.
b) Advertising in the local press.
c) Advertising on the radio.
d) Advertisements put up at community centres, libraries and possible churches.
•

Complaints Register

Currently all complaints pertaining to air quality issues are recorded in a register with general
environmental complaints and held at the Environmental Health Regional offices. It is
intended that a dedicated, electronic air pollution complaints register be kept (possibly by the
air quality information liaison officer) with each region submitting the relevant complaints
once a month. The register will include the following details as a minimum: date and time of
complaint, name and contact details of person complaining, nature of complaint, location at
which emissions or air pollution was noted to occur, date and time, action taken in response
of complaint.
A formal written response will be sent out in response to all complaints received by each
region. This letter will acknowledge that the complaint has been received, and where
applicable, indicate what measures were taken.
This will reinforce the City of
Johannesburg’s commitment to improving air quality within the City, to members of public.

5.6

Air Quality Management System Development - Actions Required

A synopsis of the specific actions required and timeframes for establishing and operating the
air quality management systems outlined in previous subsections is given in the table below:

Action:
Establish a comprehensive ambient air quality and meteorological
monitoring network
Establish an emissions inventory data base
Addition of all major sources to EI data base
Acquire and implement a suitable atmospheric dispersion model
Adopt and successfully implement a comprehensive public
consultation process
Addition of minor sources to EI data base
Implementation of a comprehensive reporting protocol

Recommended
Target Date:
December 2003
June
June
June
June

2004
2004
2004
2004

December 2004
June 2005
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6

EMISSION QUANTIFICATION AND EMISSION REDUCTION MEASURES

The following internationally adopted protocol for developing of an emission reduction
programme is recognised:
1

Identification of pollutants to be controlled.

2

Identification of all sources of each pollutant - and for each source determine:
- quantity of emissions (including temporal patterns in extent of emissions).
- percentage contribution to total emissions of a pollutant.
- the height of emission - e.g. ground, medium elevated or high elevated source.
- likelihood of human exposure to emissions (exposure index) - e.g. emissions near
population concentrations.

3

Identification of air pollution reduction strategies:
- list and description of possible strategies for each source.
- explanation of implementation of each measure.
- quantification of reduction of ambient concentrations as a result of implementation of
each strategy through use of dispersion model analysis.
- do cost-benefit analysis of controlling each source with each strategy. Cost-benefit
analyses should include the consideration of:
-

source characteristics (i.e. percentage contribution, height of emission, and
exposure index) - to select the sources to be controlled.

-

reduction of ambient concentrations as a result of implementation of each
strategy - identify most effective strategies for ambient pollution abatement.

-

technical feasibility of each strategy.

-

socio-economic impacts of each strategy - determine the feasibility of
strategies within the socio-economic context.

An effective air quality management framework is not currently in place within the City of
Johannesburg due to manner in which air pollution has historically been controlled. Without
such a system: (i) insufficient data exists for certain sources on which to determine whether
or not the implementation of certain emission reduction measures are justified, and (ii)
progress made by control measure implementation can not be quantified. It was therefore
decided to focus on air quality management system development in the short-term given that
such a system is not currently in place and is required to provide the basis for the emission
reduction programme development outlined above.
In terms of source specific actions to be undertaken by Joburg, actions aimed at both source
quantification of all sources and emission reduction for major sources have been identified. It
is intended that priority be given to the reduction of emissions of priority pollutants from key
sources (with the aim of reducing exposures in highly impacted areas) even though a
comprehensive management system is not yet in place.
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6.1

Domestic Fuel Burning

6.1.1

Background

According to Atmospheric Pollution and Prevention Act (Act 45 of 1965) which is still being
enforced, local authorities are responsible for the regulation of emissions from domestic fuel
combustion under the powers conferred by the Minister of the DEAT. Emissions from
domestic fuel combustion are controlled through smoke control orders (Smoke Control
Regulations) and through the regulation of fuel-burning appliances installed in the local
authorities' areas of jurisdiction (Smokeless Zones). To date the declaration of smokeless
zones has been restricted to the former white residential areas. Household fuel burning has
continued in many of the formerly black residential areas, including electrified areas.
Significant domestic fuel burning is associated with informal settlement areas.
The Department of Minerals and Energy is in the process of formulating an Integrated Clean
Household Energy Strategy. The strategy has been drafted (August 2002) and is expected
to be adopted by the Minister during 2003. The Clean Household Energy Strategy uses
methods classifiable as refining, replacing and reducing. The methods integrated in the
strategy includes the following:
−

−

−

REFINE combustion & appliances
- Top-down ignition method “Basa Magogo”
- Stove maintenance programme
- Replacement of mbawula/old conventional stoves
REPLACE coal with:
- Electricity
- Low-Smoke Fuels (LSF)
- Alternative fuels – gas, paraffin, methanol, etc
- Renewable energy e.g. solar
REDUCE energy requirements of dwelling
- Solar passive designs - new homes
- Insulation - existing homes

For poor households the focus is on least-cost options. Such options include the following:
−

“Basa Magogo” method of ignition (top down approach to fuel loading in Mbawulas) estimated to result in a 50% reduction in smoke emissions at no cost to the
household.

−

Housing insulation - this is under investigation in terms of its suitability and the
affordability of the material required

−

LSF Manufacturing - the DME has issued a call for tenders for the submission of
Business Plans. The fuels to be included in the plan will need to adhere to the
standards in the National Standard for Low Smoke Solid Household Fuels

−

Stove maintenance & replacement - alternatives being looked at include low-cost
options of using appropriate chimney lengths to local stove manufacturing.

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 6-2

Measures which are currently being implemented within City of Johannesburg include:
−
−
−

smokeless Mbawulas (Environmental Health Dept.)
top-down ignition method (Environmental Health Dept.)
air quality monitoring for awareness raising purposes (Environmental Management
Dept.)

Energy efficient housing projects are also being devised by the JHB Energy Efficiency
Consultative Forum on which the City of Johannesburg is represented.
NOTE: Initially short- and medium-term action items were outlined for implementation by the
City of Johannesburg for this source. Concerns were raised during the Technical Advisory
Group meeting with regard to the lack of coordination between national and local initiatives
and by the divergent approaches being adopted. E.g. Emphasis is placed on smokeless
mbawulas in certain Joburg Regions, the top down ignition method is proposed for
implementation by other Regions, with the Baso Magogo method being advocated for
implementation within Orange Farm by the DME.
It is therefore recommended that efforts be made in the short-term to consolidate efforts by
national and local authorities. The short- and medium-term action items outlined previously
(given in Appendix C) will however be included in the AQM Plan as contingency measures in
the event that the national and local authorities are not able to combine their efforts and
adopt an effective strategy.

6.1.2

Short-term Actions (Years 1 & 2):

(1)

The relevant Air Quality Management (AQM) function within the City of Johannesburg
will establish a Working Group on domestic fuel burning comprising representation
from DME, GDACEL, DEAT, all City Regions and key coal producers within the next
3 months. (Recommended target date: July 2003):
The Working Group should aim to undertake the following AQM Plan adoption
(Recommended target date: December 2003):
−

review the various initiatives currently being implemented or proposed for
implementation within the City in the short-term - including: Smokeless Mbawulas, the
top-down-ignition method, the Basa Magogo method, energy efficient housing
measures

−

review the emission reduction options suitable for implementation within the City in
the medium-term, e.g. energy efficient housing, low smoke fuels, stove maintenance
and replacement

−

consolidate efforts by drafting a coherent Strategy, Implementation Programme and
Budget for domestic fuel burning mitigation in the short- to medium-term
The Strategy should include: (i) actions to be taken, parties responsible for carrying
out actions and timeframes for implementing actions, and (ii) the development and
implementation of an awareness and motivation campaign
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−

secure funding for Programme Implementation

NOTE: Should Action Item (1) not be undertaken within the timeframe stipulated the
contingency Action Items outlined in Appendix C should be implemented.
(2)

The Working Group should continue to meet on a regular basis (at least 3-monthly)
undertaking to review, on an on-going basis, progress being made in Strategy
implementation.

(3)

Implementation of the short-term domestic fuel burning mitigation measures as per the
Strategy and Implementation Programme outlined by the above mentioned working
group

6.1.3

Medium-term Actions (Years 3-5):

(1)

Completion of the implementation of the short-term domestic fuel burning mitigation
measures outlined in the Strategy and Implementation Programme (or those included
in Appendix C in the absence of such a Strategy and Implementation Programme).
The measures will be implemented by the JHB AQM function and coordinated by the
Working Group on Domestic Fuel Burning. (Target date: December 2005)

(2)

Implementation of the medium-term domestic fuel burning mitigation measures
outlined in the Strategy and Implementation Programme (or those included in
Appendix C in the absence of such a Strategy and Implementation Programme). The
measures will be implemented by the JHB AQM function and coordinated by the
Working Group on Domestic Fuel Burning.

(3)

The Working Group on Domestic Fuel Burning will assess, at 3-monthly intervals,
progress made in programme implementation based on a review of the air quality
improvements realised in areas where mitigative measures have been introduced.

(4)

The AQM function will facilitate an investigation of the cost-effectiveness of expanding
the natural gas reticulation network to the domestic sector.

(5)

The AQM function will coordinate the City's will revise local building codes and
housing policy to ensure that all new housing developments are energy efficient.

(6)

The AQM function will facilitate the investigation and identification of suitable
opportunities for the introduction of feasible renewable energy alternatives.

6.2

Mine Tailings

A comprehensive dust management planning approach applicable to mine tailings
impoundments has been documented and cost-effective dust control measures
implementable for mine tailings reviewed for consideration by the City of Johannesburg
(Appendix D). Since local authorities are not responsible for the regulation of mine tailings,
most measures to be included in the AQM Plan involve the establishment of mechanisms
whereby the Air Quality Management function can influence the regulatory process.
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6.2.1

Short-term Actions (Years 1 & 2):

(1)

City of Johannesburg will attend the inter-departmental committee tasked with the
regulation of mining operations and tailings impoundments (DWAF, DME and GDACEL
are currently represented on the committee).

(2)

The recommended dust management planning approach and results from literature
review on dust control measures will be communicated to the Mine Pollution Forum for
consideration by the technological sub-committee tasked with control measure review.

(3)

The City of Johannesburg will motivate to the inter-departmental committee and the
Mine Pollution Forum for the adoption of a comprehensive dust management planning
approach and the implementation of effective dust controls by local mines.

(4)

An awareness raising and information dissemination programme on dust impacts and
mitigation related to mine tailings, specifically aimed at impacted communities, will be
established.
Technical information on dustfall measurements and tailings rehabilitation programmes
are to be obtained and communicated to neighbouring communities. The programme
will aim to keep affected communities informed of the status of impacts and controls
and to gain the cooperation of communities in the safe-guarding of measurement and
rehabilitation equipment (e.g. dustfall monitors, irrigation pipes).

(5)

The local dust deposition guidelines (see Section 4.2) will be implemented, and the
JHB AQM function will ensure that mitigative action is undertaken when the alarm
threshold is exceeded.

6.3

Transportation and Traffic

An Inter-departmental Transport Liaison Group will be established comprising members of
the Air Quality Management function and Transportation Planning by July 2003. This group
should initially meet regularly (monthly) to facilitate the initiation of information sharing
procedures and the implementation of various of the short-term measures outlined below.

6.3.1

Short-term Measures (Years 1 & 2):

(1)

Methods used by each Region in their testing of diesel vehicle emissions will be
standardised and a target number of vehicles to be tested each month within each
Region established. (Recommended target date: December 2003.)

(2)

Mechanisms will be established for gaining cooperation of metro police for the purpose
of supporting the diesel vehicle emissions programme in Regions where such
mechanisms are lacking. (Recommended target date: December 2003.)

(3)

The relevant AQM function within the City will coordinate regular emission testing of
metro buses at the municipal testing station when such vehicles undergo their regular
Certificate of Fitness examinations.
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(4)

The relevant AQM function will design a more comprehensive and effective vehicle
emission testing programme for implementation in the medium-term. (Recommended
target date: December 2004). This programme may include the following:
-

introduction of a system whereby municipal vehicle testing stations perform diesel
smoke testing for roadworthy inspections, Certificate of Fitness inspections and retesting for the diesel emission programme

-

more effective vehicle testing equipment and protocols applicable to the
measurement of smoke emissions from diesel vehicles

-

vehicle testing equipment and protocols applicable to the measurement of other
parameters and/or vehicle types in line with impending National vehicle emission
standards and associated monitoring protocols

-

the drafting and implementation of local by-laws aimed at supporting the introduction
and implementation of alternative vehicle emission testing approaches

(5)

The relevant AQM function will obtain information required for the quantification of
vehicle emissions from Transportation Planning, viz.
−
−
−
−

spatial information on road network
technology mix (indicating number of petrol and diesel vehicles, with a distinction
made between various vehicle types) - spatial variations in mix if available
vehicle age data (taking into account traffic mix) - spatial variations where available
vehicle population data - spatial variations in vehicle nos. per vehicle type / age

(By September 2003, Transportation Planning will have linked their alpha numeric data
base to a GIS and will provide the AQM Function with access. Six months will be
allocated for the initial retrieval and formatting of the data for application in emissions
estimation and dispersion modelling by the AQM Function.)
(6)

The relevant AQM function will provide the information required by Transportation
Planning. Transportation Planning have requested the Environmental Management
Department provide on-going literature surveys of basic data on vehicular pollution. (It
is recommended that annual literature surveys of transport-related emissions and air
quality impacts be undertaken and results be communicated to Transportation Planning
and be used to inform the AQM function's emission estimation and control measure
identification processes.)

(7)

Transport-related monitoring requirements will be integrated into the JHB City ambient
air quality monitoring activities. On-going liaison with Transportation Planning will be
required to ensure that the mobile air quality monitoring station is co-located with the
select vehicle count station at the required time( 1).

(8)

A checklist of emission reduction measures for consideration by Transportation
Planning in their planning and decision making processes will be provided by the
relevant AQM function.

1

Transportation Planning has requested that the following monitoring be undertaken:
before and after studies of selected transportation projects by ambient air quality monitoring
ongoing pollution level trend sampling at a set of fixed location stations throughout the metropolitan area.
Monitoring stations to be located at major traffic observation stations on the road network.
− General ambient pollution level trends monitoring throughout the metropolitan area.
−
−
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(9)

Research will be encouraged on cleaner transportation technologies through liaising
with the Transportation Planning project manager on the Clean Transport Technology
Project (currently Sherry Wonford) via the Inter-departmental Transport Liaison Group.
Liaise with GDACEL to integrate findings from their cleaner technologies initiative and
to avoid duplication.

6.3.2
(1)

Medium-term Measures (Years 3 - 5)
The relevant AQM function will assist Transportation Planning in the development of an
emission calculation and air quality impact assessment sub-module for inclusion in the
Transport Decision Making Model.
This assistance could take the form of the Inter-departmental Transport Liaison Group
being made responsible for the drafting of the terms of reference for the development
of the sub-module by external consultants and for this Group reviewing tenders
received.

(2)

Results from Transportation Planning and GDACEL cleaner transportation technology
research initiatives will be used to inform public and government related transport
decisions.
− The AQM function within the City will provide support to Transportation Planning in
the integration of cleaner technology requirements into the call for tenders for the
"metro bus" contract through liaison within the Inter-departmental Transport Liaison
Group.
− The AQM function will facilitate the integration of cleaner technology considerations
in the Council fleet purchasing process.

(4)

A Transportation and Land-use Planning Liaison Group should be formed, comprising
members from the Air Quality Management function, Transportation Planning, Spatial
Planning and Housing
This Group should be an extension of the Inter-departmental Transport Liaison Group
formed previously and should aim to integrate environmental considerations, including
air quality issues, into long-term transportation, housing development and spatial
planning processes.

6.4

Waste (Incineration, Landfills and Waste Water Treatment Works)

6.4.1

Background

−

Medical waste incineration is controlled by the Department of Health. Incineration also
represents a 'Scheduled Process' in terms of the second schedule of the Atmospheric
Pollution and Prevention Act, Act 45 of 1965 and as such requires a permit to operate
from the DEAT.

−

DACEL currently inventory and undertaken inspections on the medical waste incinerators
operating within the City of Johannesburg.
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−

Landfill sites are regulated by the Department of Water Affairs and Forestry using as a
basis the Minimum Requirements for Landfills (Edition 2, 2000). Site inspections of
landfill sites are also undertaken by GDACEL personnel. The evaluation checklist used
by both DWAF and GDACEL personnel for site inspection purposes are both based on
the Minimum Requirements.

−

The Contract Management Unit (CMU) within the City of Johannesburg is responsible for
managing the City's contract with Pikitup which is responsible for the operation of the
City's landfill sites. (There are currently 5 Pikitup landfills and 1 privately run landfill in
operation).

−

The National Strategy on Waste Management will be taken into account in the
identification of emission reduction measures.

6.4.2

Short-term Actions (Year 1-2):

6.4.2.1 Landfill Operations
(1)

The relevant AQM function will consult with the CMU with the purpose of:
−

drawing up strict performance indicators for inclusion in the contract with the waste
disposal company contracted to provide waste removal services in areas where
informal waste burning is an issue;

−

compiling a checklist of landfill site evaluation criteria for the purpose of CMU
evaluations and contract negotiations. DWAF and GDACEL evaluation criteria
should be taken into account in addition to other 'good practices' pertaining to landfill
management and air pollution mitigation.

−

implementing stipulations for garden refuse sites and transfer stations with regard to
avoiding waste burning

(5)

The City of Johannesburg will request to be represented at DWAF meetings held to
discuss local landfill sites. (DWAF national and regional departments and landfill
operators attend such meetings).

(6)

The AQM function will request feedback from GDACEL, DWAF and CMU site
inspections of landfill operations.

(7)

The AQM function will require landfill operations within the City to undertake the
following:
−

compile a speciated substance emissions inventory (to be updated annually) based
on subsurface gas network sampling

−

ambient air quality monitoring of select toxic and oderiferous substances - with
substances selected on the basis of the site-specific emissions inventory

−

flag air pollutant concentrations resulting in unacceptable health risks

−

commission a quantitative air quality impact assessment should health risks be
flagged
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(8)

Short-term methods of waste recycling will be investigated, e.g. through the support of
local buy-back centres.

6.4.2.2 Incineration
(6)

The AQM function will initiate an investigation into the legal status of medical waste
incinerators operating within the City of Johannesburg.

(7)

The AQM function will consult with DEAT and GDACEL to ensure that all incinerators
are permitted and are operating according to permit requirements. This will require
that, among other things, that stack emissions testing be undertaken to prove
compliance with emission limits routinely specified by incinerator permits for the
following pollutants: cadmium, mercury, thallium, chromium, beryllium, arsenic,
antimony, barium, lead, silver, cobalt, copper, manganese, tin, vanadium, nickel,
chloride, hydrofluoric acid and sulphur dioxide.

6.4.2.3 Sewage and Waste Water Treatment Works
(8)

The Air Quality Management function will require that sewage and waste water
treatment works operating within the City undertake the following:
−

compile a speciated substance emissions inventory (to be updated annually) based
on site-specific samples

−

ambient air quality monitoring of select toxic and oderiferous substances - with
substances selected on the basis of the site-specific emissions inventory

−

flag air pollutant concentrations resulting in unacceptable health risks

−

commission a quantitative air quality impact assessment should health risks be
flagged

6.4.3

Medium-term actions (Years 3 - 5)

(1)

Design and initiate an education and awareness campaign on waste segregation.

(2)

Commission a cost-benefit study on waste segregation and recycling strategies
applicable for implementation within Johannesburg

(3)

Consolidate findings of investigations into alternative treatment and disposal options
and support additional investigations where required. Integrate findings on alternatives
in EIA reviews and local waste management policies

(4)

Collate source and emissions data for incinerator operations and undertake an air
quality impact assessment, including a health risk screening study, to determine the
acceptability incinerators for the purpose of informing the permit revision process.
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6.5

Industry and Fuel Burning Appliances

6.5.1

Short-term Measures (Years 1 & 2)

(1)

On-going communication will be established with the Air Pollution Control Officer
responsible for the Schedule Processes within the City (currently Chris du Plooy) to
enable source and emissions data on 'Scheduled Processes' contained within the
emissions inventory to be updated.

(2)

All information related to non-domestic fuel burning appliances which would be
required for the estimation of emissions and modelling of air quality impacts will be
collated, viz.:
−
−
−
−
−
−
−
−
−
−
−
−
−
−
−

location of appliance
company name and contact details
type of appliance
type of fuel in use
sulphur content of fuel
ash content of fuel (where appropriate)
quantity of fuel used
scheduling of operation (continuous, intermittent - two hours per day, etc.)
control measures in place
control efficiency
stack height
inner stack diameter
gas exit temperature
gas exit velocity or volumetric flow
stack monitoring data (where available)

(3)

Estimate emissions and predict air quality impacts associated with non-domestic fuel
burning appliances.

(4)

Reinforce the rule that the installation of all new non-domestic fuel burning appliances
and any major appliance renovation or alteration project will require the notification of
the City.

6.5.2

Medium-term Measures (Years 3 - 5)

(1)

Set specifications on combustion efficiency applicable to all new combustion devices.

(2)

Liaise with Eskom on demand side management measures applicable to the
commercial and industrial sectors.

(3)

Investigate the potential for introducing alternative tariff structures for the purpose of
encouraging on-site co-generation and the introduction of renewables.
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6.6

6.6.1

Other Sources

Short-term Measures (Years 1 & 2)

(1)

Identify and quantify additional sources of pollution

(2)

Establish routine data retrieval mechanisms for the purpose of updating the emissions
inventory (e.g. Fire Departments - request data be kept on locations of veld fires and
extent of areas burned).

(3)

Control the burning of grass by municipal worker's along highways and elsewhere.

(4)

Reinforce the need for dust suppression required to be implemented by mines and
quarries along unpaved haul and access roads.

(5)

Support national legislation aimed at controlling copper wire burning for the purpose of
wire stripping.

(6)

Investigate the use of by-law implementation for the purpose of: (i) controlling trackout
from construction sites, (ii) stipulating the need for dustfall monitoring and reporting of
results during large-scale construction and demolition projects.

6.6.2

Medium-term Measures (Years 3 - 5)

(1)

Identification of emission reduction measures for other sources predicted on the basis
of the quantitative emissions inventory to be significant in terms of health risks or
nuisance impacts.

6.7

Consolidation of Education and Awareness Campaigns

Information dissemination, education and awareness raising form an integral component in
the empowerment of communities and the realisation of emission reductions within various
sectors. In addition to the establishment of mechanisms for routine dissemination of air
quality information to the general public, specific education and awareness campaigns
required to be developed and implemented by the AQM Plan include:
-

general awareness campaigns on air quality issues;

-

awareness and motivation campaigns for domestic fuel burning communities, aimed
at providing information on the health impacts of fuel burning and on options available
for health risk reduction;

-

awareness and motivation campaigns aimed at encouraging waste minimisation and
waste segregation; and

-

awareness raising on the air quality impact of vehicle emissions and on voluntary
measures which can be taken by individuals to reduce such emissions.

ACTION: The AQM function will undertake to consolidate the individual awareness and
education initiatives required within a coherent public education and awareness
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programme. (Recommended target date: June 2005). This programme will be
developed in consultation with the Joburg Communications Department and with
NGOs and CBOs active locally in the field (e.g. the Soweto and Northern Branches
of the National Association for Clean Air, Group for Environmental Monitoring).

6.8

Synopsis of Emission Quantification and Emission Reduction Measures

A synopsis of the specific emission quantification and emission reduction measures to be
undertaken and their respective timeframes is given in the Table 6.1.
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Table 6.1 Synopsis of emission quantification and emission reduction measures to be undertaken by the City of Johannesburg
during the June 2003 to June 2008 period
Sector:
Domestic Fuel
Burning

Action:
Establishment of a Working Group on Domestic Fuel Burning

JHB AQM Function

Drafting of a coherent Strategy, Implementation Programme and Budget for domestic fuel burning
mitigation in the short- to medium-term
Implementation of short-term domestic fuel burning mitigation measures included in (i) the Strategy
and Implementation Programme developed by the Working Group on Domestic Fuel Burning or (ii)
contained in Appendix C

Working Group on Domestic
Fuel Burning
Implementation by JHB AQM
Function, coordination by
Working Group on Domestic
Fuel Burning
Implementation by JHB AQM
Function, coordination by
Working Group on Domestic
Fuel Burning

Assess, at 3-monthly intervals of progress made in programme implementation based on the review
of air quality improvements realised in areas where domestic fuel burning mitigative measures have
been introduced

Investigation of the cost-effectiveness of expanding the natural gas reticulation network to the
domestic sector.
Coordinate the City's revise local building codes and housing policy to ensure that all new housing
developments are energy efficient.
Investigation and identification of suitable opportunities for the introduction of feasible renewable
energy alternatives.
Implementation of medium-term domestic fuel burning mitigation measures included in (i) the
Strategy and Implementation Programme developed by the Working Group on Domestic Fuel
Burning or (ii) contained in Appendix C
Mine Tailings

Responsibility:

City of Johannesburg will be represented on the inter-departmental committee tasked with the
regulation of mining operations and tailings impoundments (DWAF, DME and GDACEL are
currently represented on the committee).
The recommended dust management planning approach and results from literature review on dust
control measures will be communicated to the Mine Pollution Forum for consideration by the
technological sub-committee tasked with control measure review.
The inter-departmental committee on mine tailings and the Mine Pollution Forum will be encouraged
to require the adoption of a comprehensive dust management planning approach and the
implementation of effective dust controls by local mines.
An awareness raising and information dissemination programme on dust impacts and mitigation
related to mine tailings, specifically aimed at impacted communities, will be established.
The local dust deposition guidelines will be implemented, and it will be ensured that mitigative action
is undertaken when the alarm threshold is exceeded.

Recommended
Timeframe:
Jun - Jul 2003
Jul - Dec 2003
Jan 2004 - Dec 2005

JHB AQM Function

On-going following
Domestic Fuel Burning
Mitigation
Implementation
Programme adoption
(Jan 2004)
Jun 2005 - Jun 2008

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function

Jun 2005 - Jun 2008

Implementation by JHB AQM
Function, coordination by
Working Group on Domestic
Fuel Burning
JHB AQM Function

December 2008

JHB AQM Function

June 2003 - June 2005

JHB AQM Function

June 2003 - June 2005

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function

June 2003 - June 2005

June 2003 - June 2005

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 6-13

Table 6.1 (continued) Synopsis of emission quantification and emission reduction measures to be undertaken by the City of
Johannesburg during the June 2003 to June 2008 period
Sector:

Action:

Responsibility:

Transportation
and Traffic

Establishment of an Inter-departmental Transport Liaison Group comprising members of the Johannesburg Air
Quality Management function and personnel from the Johannesburg Transportation Planning department
Methods used by each Region in their testing of diesel vehicle emissions will be standardised and a target number
of vehicles to be tested each month within each Region established
Mechanisms will be established for gaining cooperation of metro police for the purpose of supporting the diesel
vehicle emissions programme in Regions where such mechanisms are lacking
Coordination of regular emission testing of metro buses at the municipal testing station when such vehicles
undergo their regular Certificate of Fitness examinations
Design a comprehensive and effective vehicle emission testing programme for implementation in the medium-term
Obtain information required for the quantification of vehicle emissions from Transportation Planning
Provision of the information required by Transportation Planning (viz. annual literature surveys of transport-related
emissions and air quality impacts)
Integration of transport-related monitoring requirements into the JHB City ambient air quality monitoring activities
Provision of a checklist of emission reduction measures for consideration by Transportation Planning in their
planning and decision making processes
Encourage research into cleaner transportation technologies through liaising with the Transportation Planning
project manager on the Clean Transport Technology Project via the Inter-departmental Transport Liaison Group
and liaison with GDACEL to integrate findings from their cleaner technologies initiative and to avoid duplication
Assist Transportation Planning in the development of an emission calculation and air quality impact assessment
sub-module for inclusion in the Transport Decision Making Model.
Use of results from Transportation Planning and GDACEL cleaner transportation technology research initiatives in
informing public and government related transport decisions.
Formation of a Transportation and Land-use Planning Liaison Group comprising members from the AQM function,
Transportation Planning, Spatial Planning and Housing
Consultation with the CMU with the purpose of: (i) drawing up strict performance indicators for inclusion in the
contract with the waste disposal company contracted to provide waste removal services in areas where informal
waste burning is an issue; (ii) compiling a checklist of landfill site evaluation criteria for the purpose of CMU
evaluations and contract negotiations; (iii) implementing stipulations for garden refuse sites and transfer stations
with regard to avoiding waste burning
The City of Johannesburg will request to be represented at DWAF meetings held to discuss local landfill sites.
(DWAF national and regional departments and landfill operators attend such meetings).
Request feedback from GDACEL, DWAF and CMU site inspections of landfill operations.
Require landfill operations within the City to undertake the following: (i) compile a speciated substance emissions
inventory (to be updated annually) based on subsurface gas network sampling; (ii) ambient air quality monitoring of
select toxic and oderiferous substances - with substances selected on the basis of the site-specific emissions
inventory; (iii) flag air pollutant concentrations resulting in unacceptable health risks; (iv) commission a quantitative
air quality impact assessment should health risks be flagged
Investigation of short-term methods of waste recycling, e.g. through the support of local buy-back centres.

JHB AQM Function

Recommended
Timeframe:
Jun - Jul 2003

JHB AQM Function

Jun - Dec 2003

JHB AQM Function
to coordinate
JHB AQM Function
to coordinate
JHB AQM Function
JHB AQM Function
JHB AQM Function

Jun - Dec 2003

JHB AQM Function
JHB AQM Function

Jun - Dec 2003
Jun 2003 - Jun 2005

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function
to coordinate
JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function
to coordinate
JHB AQM Function
JHB AQM Function
to coordinate

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2003 - Jun 2005

Waste Landfills

Jun 2003 - Dec 2004
Sep 2003 - Mar 2004
Jun 2003 - Jun 2005

Jun 2003 - Jun 2005

Jun 2003 - Jun 2005
Jun 2003 - Jun 2005
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Table 6.1 (continued) Synopsis of emission quantification and emission reduction measures to be undertaken by the City of
Johannesburg during the June 2003 to June 2008 period
Sector:
Waste Incineration

Waste Sewage and
Waste Water
Treatment
Works

Waste Waste
Segregation &
Waste
Disposal
Alternatives
Industry

Action:

Responsibility:

Initiate an investigation into the legal status of medical waste incinerators operating within the City of
Johannesburg.
Consult with DEAT and GDACEL to ensure that all incinerators are permitted and are operating according to
permit requirements
Collate source and emissions data for incinerator operations and undertake an air quality impact assessment,
including a health risk screening study, to determine the acceptability incinerators for the purpose of informing the
permit revision process
Require that sewage and waste water treatment works operating within the City undertake the following:
− compile a speciated substance emissions inventory (to be updated annually) based on site-specific
samples
− ambient air quality monitoring of select toxic and oderiferous substances - with substances selected on
the basis of the site-specific emissions inventory
− flag air pollutant concentrations resulting in unacceptable health risks
− commission a quantitative air quality impact assessment should health risks be flagged
Design and initiate an education and awareness campaign on waste segregation
Commission a cost-benefit study on waste segregation and recycling strategies applicable for implementation
within Johannesburg
Consolidate findings of investigations into alternative treatment and disposal options and support additional
investigations where required. Integrate findings on alternatives in EIA reviews and local waste management
policies
Establishment of on-going communication with the Air Pollution Control Officer responsible for the Schedule
Processes within the City to enable source and emissions data on 'Scheduled Processes' contained within the
emissions inventory to be updated
Collation of all information related to non-domestic fuel burning appliances required for the estimation of emissions
and the modelling of air quality impacts
Estimate emissions and predict air quality impacts associated with non-domestic fuel burning appliances
Reinforcement of the rule that the installation of all new non-domestic fuel burning appliances and any major
appliance renovation or alteration project will require the notification of the City.
Set specifications on combustion efficiency applicable to all new combustion devices

JHB AQM Function

Recommended
Timeframe:
Jun 2003 - Jun 2005

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function
to coordinate

Jun 2003 - Jun 2005

JHB AQM Function
JHB AQM Function

Jun 2005 - Jun 2008
Jun 2005 - Jun 2008

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2003 - Jun 2005

JHB AQM Function
JHB AQM Function
to coordinate
JHB AQM Function
to coordinate
JHB AQM Function
to coordinate
JHB AQM Function
to coordinate

Jun 2003 - Jun 2005
Jun 2003 - Jun 2005

Liaise with Eskom on demand side management measures applicable to the commercial and industrial sectors
Investigate the potential for introducing alternative tariff structures for the purpose of encouraging on-site cogeneration and the introduction of renewables

Jun 2005 - Jun 2008
Jun 2005 - Jun 2008
Jun 2005 - Jun 2008
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Table 6.1 (continued) Synopsis of emission quantification and emission reduction measures to be undertaken by the City of
Johannesburg during the June 2003 to June 2008 period
Sector:
Other Sources

Action:
Identify and quantify additional sources of pollution
Establish routine data retrieval mechanisms for the purpose of updating the emissions inventory
Control the burning of grass by municipal worker's along highways and elsewhere
Reinforce the need for dust suppression required to be implemented by mines and quarries along unpaved haul
and access roads
Support national legislation aimed at controlling copper wire burning for the purpose of wire stripping

Education and
Awareness
Campaigns

Investigate the use of by-law implementation for the purpose of: (i) controlling trackout from construction sites, (ii)
stipulating the need for dustfall monitoring and reporting of results during large-scale construction and demolition
projects.
Identification of emission reduction measures for other sources predicted on the basis of the quantitative emissions
inventory to be significant in terms of health risks or nuisance impacts.
Consolidate individual awareness and education initiatives required within a coherent public education and
awareness programme

Responsibility:
JHB AQM Function
JHB AQM Function
JHB AQM Function
to coordinate
JHB AQM Function

Recommended
Timeframe:
Jun 2003 - Jun 2005
Jun 2003 - Jun 2005
Jun 2003 - Jun 2005
Jun 2003 - Jun 2005

JHB AQM Function
to coordinate
JHB AQM Function
to coordinate

Jun 2003 - Jun 2005

JHB AQM Function

Jun 2005 - Jun 2008

JHB AQM Function

Jun 2003 - Jun 2005

Jun 2003 - Jun 2005
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7

RESEARCH INITIATIVES

In order to ensure the effective implementation of the Air Quality Management Plan various
research efforts will need to be undertaken internally by the Air Quality Management function
(Table 7.1). The finalisation of permissible timeframes for compliance with local air quality
guidelines will, for example, require that the current pollutant concentrations and contributing
sources to such concentrations be assessed and the feasible implementation periods for
abatement measures identified. The scheduling of such research efforts will frequently be
dependent on the timeframe for putting in place certain air quality management tools (e.g.
monitoring, modelling). These timeframes were outlined in Section 5.
Research aimed at the accurate quantification and costing of health impacts associated with
household fuel combustion, both in Joburg and elsewhere, is long overdue. The findings of
such a study are currently being required by the DME to justify costs associated with the
implementation of various components of its Integrated Clean Household Energy Strategy.
Such findings would also be critical in the DEAT's current national air quality standard setting
process. Similarly, the quantification and costing of health impacts associated with
household fuel combustion is crucial in justifying Joburg's expenditure on measured aimed at
emission reductions within this sector.

Table 7.1 Research initiatives recommended for implementation in the short- and
medium-term
Research Required
Assessment of (i) current air pollutant
concentrations, (ii) contributing sources, (iii)
feasible implementation periods for select
abatement measures, and (iv) nationally set
permissible compliance timeframes (if
available)
Selection of suitable information and alert
thresholds taking into account (i) measured air
pollutant concentrations, (ii) international air
quality criteria, (iii) the socio-economic and
technical feasibility of attaching specific
reporting, investigation and mitigation
requirements to such thresholds.

Purpose
Stipulation of permissible
timeframes for ensuring
compliance with local air
quality guidelines and
national air quality
standards
Finalisation of a set of
information and alert air
quality thresholds and
associate information
reporting, investigation
and mitigation
requirements

Schedule
Jan - Dec
2004

Responsibility
Air Quality
Management
Function, Joburg

Jan - Dec
2004

AQM function,
Joburg

Identify suitable local PM2.5 guidelines and
related compliance timeframes taking into
account: (i) local PM2.5 concentrations, (ii)
source contributions, (iii) feasible
implementation periods for select abatement
measures, and (iv) internationally and
nationally set PM2.5 standards and
compliance timeframes (if available)
Source data collation and emission
quantification through emission factor
application and/or emission modelling and/or
acquisition of emission measurements
undertaken by sources
Undertaking atmospheric dispersion
modelling, with model validation based on
monitored results, for the purpose of
identifying non-compliance areas in terms of
both local air quality guidelines and national
standards

Stipulation of suitable
local PM2.5 guidelines
and permissible
compliance timeframes

Jan - Dec
2004

AQM function,
Joburg

Collation of first
comprehensive
emissions inventory for
Joburg

Jun 2003 Dec 2004

AQM function,
Joburg

Determination of noncompliance zones within
Joburg

Jun - Dec
2004

AQM function,
Joburg
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Research Required
Accurate quantification and costing of health
impacts associated with household fuel
combustion

Annual literature survey on major sources
(focusing on the most current information on
pollutant types, emission estimation
techniques, controls, etc.)

Identification of suitable dose-response
thresholds for local vegetation types

Identify suitable cost-effective ecosystem /
vegetation monitoring methods and assess
their applicability for implementation within
Johannesburg for the purpose of informing air
quality management

Purpose
Costing externalities
associated with local
exposure to air pollution
for the purpose of offsetting costs of air quality
management
(1) Informing the
maintenance and further
development of the
emissions inventory
(2) Reporting of results of
surveys on vehicular
pollution to
Transportation Planning
Identification of local air
quality guidelines able to
protect vegetation

Schedule
Jun 2003 Dec 2004

Determine whether
ecosystem or vegetation
monitoring techniques
should be undertaken by
Joburg in support of air
quality management

Jun 2003 Dec 2005

Jun 2003
onwards

Jun 2003 Dec 2005
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Responsibility
AQM function in
association with
Environmental
Health OR external
consultants (e.g.
MRC)
AQM function,
Joburg

External
consultants
(possibly via
GDACEL or DEAT)
AQM function,
Joburg OR external
consultants

Page 7-2

8

CAPACITY BUILDING

It is intended that air quality management capacity and tools be development by the
Johannesburg Air Quality Management Function, to ensure efficient and cost-effective
service delivery with respect to air quality management and planning. These capacities and
tools typically include: human resources (staff availability, expertise, experience), facilities,
source and ambient monitoring equipment, emission calculation methodologies, hardware,
software (etc.).
The resources and tools required is informed by national regulatory requirements (available
in draft form), international good practice and the current availability and local resources and
competence. Requirements given recent draft national regulations and current international
good practice are compared with existing Joburg resource availability in Table 8.1 and the
resultant implications of such requirements noted.
ACTION:

Staff training programmes will be developed and additional staff acquired (were
necessary) to provide the human resources necessary for effective air quality
management, including AQM Plan implementation, review and revision.

The DEAT is currently in the process of defining capacity building requirements and training
programmes for provincial and local authorities. Joburg should communicate its specific
training requirements to DEAT and should determine DEAT's anticipated timeframe for the
provision of such support.
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Table 8.1 Resource implications for Joburg given national requirements and international practice with regard to principle air quality
management functions and existing local resource availability
Functions
Setting of local
ambient air
quality standards

Setting of local
emission
standards

1

Defining Considerations
National Requirements(1)
International Good Practice
- Provision is made for an effects
Setting of multiple levels of
based approach, viz. impact
standards for ambient air quality is
management through ambient
common place in Europe & the
standards
USA. Ambient standards which
- Provision is made for the
define satisfactory air quality to
designation of specific standards for ensure human health and welfare,
defined geographical areas
the protection of the natural and
(Specific reference is not currently
build environment, and finally the
made to the development of more
prevention of significant decline in
stringent local ambient guidelines or the quality of air are used. Such
standards. Provision is, however,
standards provide the objectives for
made for passing by-laws within
air quality management. Multiple
which this is possible.)
levels of standards provide the
basis for both ‘continued
improvements’ in air quality and for
long-term planning in air quality
management. Although maximum
levels of ambient concentrations are
set at a national level, more
stringent ambient standards are
implemented by metropolitan
authorities.
Provision is made for the setting of
National emission limits for various
emission standards for the
criteria pollutants are issued by
standardisation of controls on
national governments with more
'Controlled Emitters' and
stringent local standards being
widespread sources (e.g. industrial
permitted in certain instances for
processes, vehicle emissions,
select source categories
household and commercial fuel
combustion)
(Specific reference is not currently
made to the development of more
stringent local emission standards.
Provision is, however, made for
passing by-laws within which this is
possible.)

Existing Local Resources

Resource Implications for Joburg

Local air quality guidelines have
been established during the AQM
Plan development process. No
clear capacity however exists for
establishing permissible compliance
timeframes, for revising such
guidelines or for extending
guidelines to include thresholds for
the protection of ecosystems.

Additional expertise required in the
field of air quality standard and
dose-response relationship
evaluation & local standard
development
(Could be addressed by proposed
post of Atmospheric Scientist:
Human Health and Environmental
Risk Assessment)

No clear capacity exists for the
drafting of local emissions
standards for gaseous criteria and
toxic emissions (e.g. mercury) for
specific source categories (e.g.
vehicles, industries, domestic fuel
burning appliances)

If required, receptor information
could be gathered (including
permissible and existing levels of a
pollutant), and backward dispersion
modelling undertaken for the entire
Joburg to determine suitable local
emission limits for a source
category. (This function could be
addressed by the AQM function
within the City of Johannesburg.)

As informed by the Draft Concept Document - National Air Quality Management Bill, Draft 4.0, dated 4 November 2001
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Functions
Emissions
inventory
development &
maintenance

Defining Considerations
National Requirements(1)
International Good Practice
- Reference made to maintenance
- Emissions inventory development
of emissions inventory for on-going
as a comprehensive, accurate and
data transfer and reporting
current account of air pollutant
purposes
emissions from all sources
- Although specific sources to be
- Inclusion of all source and
inventoried not explicitly stated,
emissions data required for input to
such sources are implied through
emission calculations and
their inclusion in the AQM Planning
dispersion modelling (e.g. stack
section (sources include: industry;
heights, gas exit velocities &
residential fuel burning; transport
temperatures, area source
related emissions including motor
dimensions), etc.
vehicles, trains, aircraft, boats and
- Inclusion of temporally-resolved
ships; hazardous and offensive
emissions data (e.g. hourly
sources of emission; sources of
emissions data, or total annual
noise; waste disposal and treatment emissions with diurnal and seasonal
related emissions; fugitive dust
trends in emissions indicated)
sources related to mining,
construction, demolition, agriculture
& vehicle entrainment; noise
emissions)
- Inventory of greenhouse gas and
ozone depleting substance
emissions required
- Standardization of emissions
inventory data bases nationally,
provincially & locally implicit in
requirements

Existing Local Resources

Resource Implications for Joburg

No comprehensive emissions
inventory currently exists for Joburg

Preparation of the first
comprehensive emission inventory
would require several person-years
of effort and considerable cost. A
dedicated post would be required to
update the inventory in order to
keep it comprehensive, accurate
and current. Special projects may
be needed to be initiated at various
intervals for complex/special
sources (e.g. vehicle emissions,
wild fires, toxic emissions from
landfills).
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Functions
Air quality
monitoring

Source control

Defining Considerations
National Requirements(1)
International Good Practice
- Monitoring to be carried out by
- Trend towards on-line, real-time
relevant local/provincial
monitoring used in Europe and the
governments in accordance with
US for:
methodologies and requirements to
(a) compliance demonstration
be formulated by the DEAT and
(b) dispersion model validation &
published by the SABS
calibration
- Data from air quality monitoring
(c) early warnings during pollution
instrumentation to be stored in a
episodes
format compatible with national
(d) quantification of actual air quality
guidelines & forwarded in electronic improvements of emission reduction
form to the DEAT for inclusion in a
strategies
national air quality data base
- Metropolitan authorities
- Calibration of air quality monitoring responsible for:
instrumentation according to the
(a) planning and coordination of
specifications of a recognised
ambient monitoring networks
certification body
(b) collection & collation of data
- Monitoring to make use of existing (c) information reporting
national expertise. Training to be
(d) annual network reviews
undertaken to ensure continuity
- Responsibility for administering the
license application process for
'Scheduled Processes'/'Controlled
Emitters' to be undertaken by local
government.
- Possible devolution of licensing,
inspection, compliance monitoring
(etc.) to local government
- No specific control requirements
mentioned to data for non-industrial
sources
- General reference is, however,
made to the potential application of
voluntary agreements, penalties and
incentives (i.e. economic
instruments, pollution charges)

- Trend towards periodic
permit/licence review for industrial
sources to account for (i) cumulative
impacts in developed areas, (ii)
integration of continuous
improvement principles by
industries
- Trend towards use of accredited
environmental management system
development for the purpose of
compliance demonstration by
various sources
- Encouragement of economic
incentives (positive and negative)
above pure source-based controls
(e.g. emission limits)

Existing Local Resources

Resource Implications for Joburg

Air quality monitoring station
maintenance and data collation is
undertaken by Environmental
Management and by individual
Regions within Joburg. Such
stations do not report data in realtime not is air quality monitoring
data currently consolidated in a
single data base.

The AQM function will need to
include technicians or provide for
the outsourcing of this function. The
staffing requirements of the AQM
function or the contract with the
external consultants will need to be
carefully reviewed pending: (i) the
publication by the SABS of national
monitoring and data manipulation
requirements, (ii) discussions with
lab and network accreditation
bodies (e.g. SANAS), and (iii)
possible decisions to extend
national air quality standards to
other pollutants (e.g. toluene,
cadmium)

- Expertise and experience exists
with regard to the control of fuelburning appliances
- 'Scheduled Processes' are not
currently controlled by local
government
- The current capacity for the
investigation and development of
alternative types of source control
(e.g. economic incentives, voluntary
agreements) is uncertain
- The capacity for the periodic
review of source permits/licenses to
ensure continued compliance and
facilitate continuous improvement is
unclear.

- AQM function staff will need to
develop experience with regard to
other sources not traditionally
controlled (e.g. landfills, fugitive dust
sources)
- Capacity would need to be
developed for the management of
'Scheduled Processes' should this
function be devolved to local level
(This function could be addressed
by the proposed Air Pollution
Control Officer post.)
- Capacity will need to be developed
(within the Regions and centrally)
for the periodic review of
permits/licenses for continued
compliance and continuous
purposes.

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page 8-4

Functions
Emissions
monitoring

Information
management &
reporting

Defining Considerations
National Requirements(1)
International Good Practice
- Emissions monitoring to be carried - Trend towards continuous
out by the holder of the emission
monitoring by industry and regular
license in the case of industry
extensive data transfer to authorities
- No specific reference made to
(e.g. 'data graveyards' in Germany)
emission monitoring of other
sources to date

- National requirements to be
established to facilitate
standardization of emissions and air
quality data storage, manipulation,
transfer and information reporting
- Reporting of greenhouse gas and
ozone depleting substance
emissions required

- Trend toward standardization of
emissions and air quality data bases
and information reporting
mechanism not only within but also
across countries (e.g. Airbase used
by EC countries)

Existing Local Resources
Joburg currently makes provision for
emissions monitoring of
compressed ignition powered
vehicles
No other emissions monitoring is
currently being undertaken.

Comprehensive electronic
emissions and air quality data bases
have not been established to date
not provision made for the
integration of such data based
within a GIS framework

Resource Implications for Joburg
It has been recommended that
Joburg's current diesel vehicle
emission testing programme be
extended to include turbo vehicles
with an additional number of
vehicles being tested per month.
This will require changes in the
method employed and additional
person hours.
The addition of local government
responsibilities for intermittent
source monitoring of non-traditional
sources (e.g. wild fire emissions) or
other sources by national authorities
will similarly have implications in
terms of monitoring equipment and
personnel. It is, however, likely that
such monitoring would be
undertaken as part of specialised
field campaigns, i.e. outsourced
special projects)
- Emissions and air quality data will
need to be consolidated within a
single data base the structure of
which will be influence by
national/provincial criteria
- Given the need for data base
integration, emission and air quality
monitoring data collation &
management should preferably be
done at a centralised level (i.e. by
the AQM function).
- To facilitate the effective
communication of information to the
general public it will be necessary to
have a designated Information
Liaison Officer.
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Functions
Atmospheric
dispersion
modelling

Human health &
environmental
risk assessment;
Damage
assessment

Cost-benefit
analysis

Defining Considerations
National Requirements(1)
International Good Practice
No direct requirements in this
- Distinct trend towards the
regard.
replacement of extensive and costly
air quality monitoring networks by
on-line dispersion modelling
coupled with key monitoring sites for
model calibration and validation
(particularly in Europe).
- In Europe, regional models
coupling street- and urban-scale
(gridded) models with regional
Gaussian Plume models (e.g.
AERMOD) within a GIS data base
management framework are being
applied
- No direct requirements in this A tiered approach to the ranking of
regard.
emission reduction strategies is
- Reference made to the inclusion of favoured.
Initially, rankings are
'damage assessment' results in the based on (i) total emission
AQM Plan
reductions, (ii) ambient air quality
improvements to be achieved, (iii)
human and environmental risk and
damage reductions, and finally (iv)
benefit maximization which takes
external costs and benefits into
Due to time- and
- No direct requirements in this account.
expertise- required by the latter two
regard.
ranking criteria, such ranking not
widely implemented and is usually
undertaken on
an intermittent
(special project) basis

Existing Local Resources

Resource Implications for Joburg

- No capacity currently exists to
support regional atmospheric
dispersion modelling

- Internal capacity (expertise,
software, hardware) will need to be
established for dispersion modelling
applications
- (Could be addressed by proposed
post of Atmospheric Scientist:
Dispersion Modelling)

No capacity currently exists to
undertake assess human health
and/or environmental risk potentials
arising due to air pollutant
concentrations

- Internal capacity will need to be
established if the impact of air
pollution
on
human
health,
vegetation and the built environment
is to be assessed
- (Could be addressed by proposed
post of Atmospheric Scientist:
Human Health and Environmental
Risk Assessment)

No capacity currently exists to
undertake cost-benefit analysis of
emission
reduction
measures.
(Information required for the costing
of externalities, e.g. hospitalisations,
are not routinely available in South
Africa to readily facilitate such
studies)

Given the absence of local expertise
and the lack of data to support
comprehensive CBA studies, it is
envisaged that such analysis will be
restricted to qualitative to semiquantitative evaluations.
(Such
evaluations are likely to be
undertaken during the discussion of
emission reduction opportunities by
the proposed Technical Advisory
Group and Key Stakeholder Group.)
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Functions
Air Quality
Management
Plan development
& implementation

Defining Considerations
National Requirements(1)
International Good Practice
Provision made for the development - Air Quality Management Plans are
of Air Quality Management Plan for
developed, regularly reviewed and
'priority areas' and by local
revised by metropolitan air quality
governments where provinces have
authorities (specifically within 'hot
devolved such responsibilities. (It is spots' which are declared as 'local
envisaged that Joburg is likely to
air quality management zones e.g.
need to prepare and submit an
UK; or within non-compliance areas,
AQM Plan on one, if not both, of
e.g. State Implementation Plans,
these grounds.)
US)
- A public hearing process / public
participation process is usually
implemented as part of the plan
development process

Existing Local Resources

Resource Implications for Joburg

Insufficient capabilities currently
exist to develop and revise a
comprehensive air quality
management plan for Joburg

- Air quality management plan
drafting requires strong policy and
planning skills.
Technical expertise is required for
the effective characterisation of
source-receptor relationships which
provides the basis for emission
strategy evaluation.
- (Both policy and planning and
technical skills are recommended
for inclusion in the AQM function.)
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9
9.1

AQM PLAN APPROVAL AND REVIEW PROCESS
AQM Plan Approval

The following process was followed in the drafting of the AQM Plan for Joburg:
•

Establishment of the following structures to provide guidance to the AQM Plan
development project team:
-

Steering Committee - comprising representatives from the Environmental
Management and Environmental Health departments in addition to DEAT and
GDACEL personnel. The Steering Committee was responsible for overseeing
the project and for ensuring that the AQM Plan was in line with national and
provincial policies and practices.

-

Technical Advisory Groups (TAGs) - established to review the technical merit and
feasibility of the plan during the development phase. TAG members included
representatives from Joburg Departments responsible for transport, housing,
urban planning, environmental health and environmental management in addition
to DEAT, GDACEL, DWAF and DME personnel and various experts within the
private sector.

-

Air Quality Stakeholder Group (AQSG) - comprising interested and affected
parties including parties affected by air pollution and those whom may be
impacted by interventions aimed at reducing the impacts of air pollution, e.g.
business, industry, NGOs, CBOs and labour.

•

Compilation of Discussion Documents and a Draft Air Quality Management Plan for
distribution to and workshopping with the Technical Advisory Groups, the Air Quality
Stakeholder Group and the Project Steering Committee (November 2002 to January
2003).

•

Compilation of a Draft Final AQM Plan and distribution to the TAGs, AQSG, Steering
Committee (24 January 2003).

•

Presentation of the Draft Final AQM Plan at a Public Workshop (1 February 2003).

•

Presentation of the Draft Final AQM Plan to member of the Business Council for
Sustainable Development (BCSD) (20 February 2003).

•

Presentation of the Draft Final AQM Plan to Councilor Parks Tau and to Amanda Nair,
Executive Director: Development Planning, Transportation & Environment, City of
Johannesburg (4 March 2003).

•

Presentation of the Draft Final AQM Plan to the City of Johannesburg Infrastructure Coordination Committee (10 March 2003).

•

Integration of all comments received from the TAGs, AQSG, Steering Committee, BCSD
members and the general public and finalisation of the AQM Plan (31 March 2003).

The Final AQM Plan will be submitted to:
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•

The Environmental Management and Environmental Health departments for submission
for approval by various bodies within the City of Johannesburg including the Mayoral
Infrastructure and Services Sub-committee, the respective sectoral Section 80
Committees and the Mayoral Committee.

•

Members of the TAGs, AQSG and the Steering Committee.

•

Select public venues within each of the 11 Regions of Johannesburg.

AQM Plan approval is however dependent not only on stakeholder and general public
acceptance but also on review and authorisation by provincial and possibly by national
governments. The guidelines for how AQM Plan approvals will take place has not yet been
established by either. It is however anticipated that such guidelines will be issued within the
next two years. It is intended that the AQM Plan be approved and implemented by Joburg in
the interim with the Plan being revised and submitted to the necessary national and/or
provincial authorities for approval once the necessary guidelines are in place.
9.2

AQM Plan Review

Once approved by Joburg in consultation with DEAT and GDACEL, the AQM Plan and the
functional and operational framework within which the plan is implemented will be reviewed
regularly to ensure its continuing suitability, adequacy and effectiveness. The aim of the
review is primarily to address the possible need for changes to functional and operational
structures, AQM systems, management objectives (etc.) in light of poor performances,
changing circumstances and the commitment to continual improvement.
In the coming year(s) the Air Quality Management Plan should be reviewed based on:
− final stipulations within the National Air Quality Management Act
−

national regulations pertaining to ambient air quality standards

−

national regulations pertaining to ambient air quality monitoring for compliance
assessment purposes

−

national regulations pertaining to emission standards

−

national regulations for source monitoring methods suited to assessing compliance with
emission standards

−

proposed guidance reports to be issued on: (i) air quality assessments, (ii) the use of
indirect methods for air quality charactisation (e.g. modelling), and (iii) air quality
management plan development and implementation.

−

new DEAT and GDACEL criteria pertaining to air quality management and air pollution
control

Progress made in AQM Plan implementation will be reported on annually. The AQM Plan
will be revised every second year (i.e. April 2005). The draft revised AQM Plan will be
submitted to the DEAT and GDACEL for approval and made available to the public for
comment prior to finalisation.
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APPENDIX A
MEMBER OF TECHNICAL ADVISORY GROUPS

Name
Domestic Fuel Burning:
Chris Grobbelaar
Clive Phelps
Ziko Moloi
Jabu Sithole
Prem Govender
Josiah Twala
Jaques Scholtz
Francois van der Westhuisen
Danie Geldenhuis
Sibenzile Vilikazi

Affiliation

Tyrone Singleton

Department of Minerals and Energy (DME)
Wolff Technologies International
Roodepoort Environmental Forum
Dept. Environmental Health, City of Johannesburg, Region 6, 10, 11
Contract Management Unit (CMU)
Freedom Square Environmental Forum
Dept. Environmental Health, City of Johannesburg, Region 1 & 2
Dept. Environmental Health, City of Johannesburg, Region 1 & 2
Dept. Environmental Health, City of Johannesburg, Region 1 & 2
Gauteng Department of Agriculture Environmental and Land Affairs
(G DACEL)
G DACEL

Transport and Traffic:
John Kelly
Prem Govender
Churchill Mbana

Department of Transport, (JHB)
Contract Management Unit
Freedom Square Environmental Forum

Spatial Planning:
Johan Oliver
Thulani Nkosi
Jan van Niekerk
Jaques Scholtz

Development Planning (spatial planning - JHB)
Department of Housing (JHB)
Dept. Environmental Health, City of Johannesburg, Region 7
Dept. Environmental Health, City of Johannesburg, Region 1 & 2

Air Quality Management and Monitoring
Clive Turner
Department of Environmental Affairs and Tourism (DEAT)
Ron Rorich
Eskom TSI
Clive Phelps
Wolff Technologies International
Phlip Buys
AIRKEM Forum
Thembani Bukula
SABS
Derek Harry
Dept. Environmental Health, City of Johannesburg, Region 9
Gideon Slabbert
Dept. Environmental Management, City of Johannesburg
Corrie Bezuidenhout
Dept. Environmental Health, City of Johannesburg, Region 4
Chris duPlooy
DEAT
Paul McNally
ERO electronics
Charles Fourie
EcoSat
Jaques Scholtz
Dept. Environmental Health, City of Johannesburg, Region 1 & 2
Sibenzile Vilikazi
G DACEL
Tyrone Singleton
G DACEL
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Name

Affiliation

Industry & Fuel Burning Appliances
Chris duPlooy
DEAT
Clive Phelps
Wolff Technologies International
Jan van Niekerk
Dept. Environmental Health, City of Johannesburg, Region 7
Corrie Bezuidenhout
Dept. Environmental Health, City of Johannesburg, Region 4
Jacques Scholtz
Dept. Environmental Health, City of Johannesburg, Region 1 & 2
Mine Tailings:
Lebohang Raliapeng
Dr. Rama
Charles Fourie
Fred Mphephu
Jabu Sithole
Josiah Twala

DME
G DACEL
EcoSat
University of the Witwatersrand
Dept. Environmental Health, City of Johannesburg, Region 6, 10, 11
Freedom Square Environmental Forum

Waste (Landfills and Incineration):
Dee Fisher – contact through
Dep. Director, Integrated Waste Management. G -DACEL
Dr. Rama
Theodora Letsosa
DWAF representative
Rianna Munnik
DWAF representative
Jabulani Maluleke
DWAF representative
Neville Smith
Ass. Director of Waste Management and Cleaner Technology, JHB
Prem Govender
Contract Management Unit, City of Johannesburg
Clive Phelps
Wolff Technologies International
Corrie Bezuidenhout
Dept. of Environmental Health, Region 4
Margo Saner
Hindoc (Pty) Ltd.
Josiah Twala
Freedom Square Environmental Forum
Churchill Mbana
Freedom Square Environmental Forum
Corrie Bezuidenhout
Dept. Environmental Health, City of Johannesburg, Region 4
Henry Bentley
Dept. Environmental Health, City of Johannesburg, Region 5
Organisational Structure
Refik Bismilla
Maphaka Benny
Flora Mokgoloa
Jane Eagle

Director: Health
Health Services, City of Johannesburg
Deputy Director: Health
Health Services, City of Johannesburg
Director, Development Planning Transportation and Environment,
City of Johannesburg
Assistant Director, Department of Environmental Planning &
Management
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APPENDIX B
JOHANNESBURG AIR QUALITY MANAGEMENT PLAN - AIR QUALITY STAKEHOLDER GROUP MEETING (5 DECEMBER 2002)
ATTENDANCE REGISTER
NAME AND
SURNAME
Blignaut, BM (Mrs)

Greenbelt Action Group

(011) 859 - 1215 (H)

(011) 985 - 1215
(Hand fax)

Blignaut, BM (Mrs)

Greenbelt Action Group

(011) 859 - 1215 (H)

(011) 985 - 1215
(Hand fax)

Brink, N (Mr)

EnviroServ

(011) 472 - 1173 (H)
(011) 456 - 5454 (W)

082 779 6270

(011) 388 - 3603
(Automatic fax)

Harry, D. (Mr)

City of Johannesburg

(011) 681-8055

082 467 9420

(011) 681-8211

Mainwaring, P (Mr)

Northcliff Residents and
Ratepayers Association

(011) 678 - 8173 (H)

082 570 5038

(011) 678 - 8173
(Hand fax)

Larkin, J (Mr)

Schonland Research
Inst. For Nuclear
Sciences
NACA & Joburg

(011) 659-0198 (H)
(011) 717-6936 (W)

082 804 3549

(011) 717 6932

(011) 985-0846 (H)
(011) 213-0019 (W)

082 467 9232

(011) 855-1420

Van Niekerk, A (Dr)

ALLSA (Childhood
Asthma Society)

(011) 455-3831 (H)
(011) 869-1775 (W)

083 291 2399

(011) 907-7194

Wonfor, S (Ms)

City of Joburg
Transport Plan & Man.

(011) 407-6690 (W)

072 171 1229

(011) 339-1236

Coopmans, M (Mr)

Explochem

(011) 888-3926 (W)

Highveld Biological
Assn

(011) 9334966 (H)
(011) 443 0241 (W)

Sithole, J (Mr)

McIntosh, Z (Mr)
Whitcutt, M (Mr)

ORGANISATION

TELEPHONE

CELL PHONE

FAX

(011) 888-3942

POSTAL
ADDRESS
P. O. Box 8
Ruimsig
1732
PO Box 5299
Weltevredenpark
1715
PO Box 232
Bedfordview
2008
P. O. Box 222
Henley-on-Klip
1962
77 Panorama Drive
Northcliff
2195
PO Box 190
Lanseria
1748
PO Box 363
Meadowlands
1852
Suite 127
Private Bag X782
Bedfordview
2008
PO Box 1071
Halfway House
1685
PO Box 400
Ferndale
2160

E - MAIL
fdblig@global.co.za

neilb@enviroserv..co.za

derekH@JOBURG.ORG.ZA

petermai@worldonline.co.za

larkin@icon.co.za

N/A

ilsavn@mweb.co.za

cheriew@joburg.org.za

maniec@explochem.co.za

073 283 2097
(011) 443 0306

PO Box 1456
Lyndhurst
2106

hibi@pworld.co.za
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NAME AND
SURNAME
Mohlala, NS (Mrs)

ORGANISATION

TELEPHONE

CELL PHONE

FAX

City of Joburg
Ward Councillor

(011) 648-8795 (H)
(011) 407-6377 (W)

083 297 2936

(011) 447 5532

ECOPOT
Consultants cc

(011) 726 - 7933 (H)
(011) 482 - 5500 (W)

082 577 1827

(011) 482 - 5500
(Hand fax)

Legal Resources Centre

(011) 836-9831 (W)

Oeltle, E (Ms)
Coni, N (Mr)

Earthlife Africa
IAIA SA
Committee Member

(011) 234-5381 (H)
`(011) 605-2129 (W)

Reyneke, H (Mr)

ERO Electron

Slabbert, G (Mr)

Potgieter, W (Mr)

Randell, L (Ms)
Pringle, P (Mr)

POSTAL
ADDRESS
PO Box 1244
Houghton
2041
PO Box 490
Auckland Park
2006

(011) 836-8680

PO Box 9495
Johannesburg
2000

072 374 2098
082 890 4268

(011) 608-2000

(011) 943-1671 (H)
(011) 869-1101 (W)

082 414 1171

(011) 907-6247

PO Box 320
Modderfontein
1645
PO Box 2476
Alberton
1450

(011) 673 - 8765 (H)
(011) 407 - 6445 (W)

082 559 3719

Du Toit, P (Mr)

City of Johannesburg
Environmental Planning
and Management
SASOL

(012) 658-0023 (H)
(011) 344-0141 (W)

083 363 2395

(011) 344-0150

Taljaard, J (Mr)

JTPS cc

(012) 333-1260 (H)
(012) 333-1260 (W)

083 564 7130

(012) 333-1260

Barenburg, M (Ms)

Wits Climatology
Research Group

(011) 717-6530

McQuade, T (Ms)

(011) 478-1770 (H)
(011) 644-7808 (W)

073 150 9089

(011) 482-7425

Blafa

Fairland Res &
Ratpayers/ Ward 89
Committee
EJNF (Gauteng)

(011) 665-1303 (W)

082 978 2916

(011) 665-1302

Moalusi, V (Ms)

EJNF (Gauteng)

(011) 410-2942 (H)
(011) 403-8978 (W)

072 390 6633

(011) 339-3859

Mophaka, B (Mr)

COJ DD. Env Health

(011) 407-6832 (W)

082 464 8350

(011) 403-1616

(011) 717-6530

PO Box 5486
Johannesburg
2000
214 Corry Street
Queenswood
0186
Private Bag 3
Wits
2050
148 Smit Street
Fairland
2195
185 Biccard & Smit Str
Aucklandpark
185 Biccard & Smith Str
Braamfontein
PO Box 31244
Johannesburg
2017

E - MAIL
nomaswazimoh@joburg.org.za

willie@potgieter.co.za

patrick@lrc.org.za

elin@metroweb.co.za
conin@ishecon.co.za

Ero_sa@kingsley.co.za

gslabbert@joburg.org.za
or
gideonsl@joburg.org.za
Pieter.dutoit@sasol.com

jtps@eject.co.za

margie@crg.bph.wits.ac.za

trish@alivetech.co.za

thabo@ejnf.org.za

bennym@jhb.org.za

Final Air Quality Management Plan for the City of Johannesburg
Report No.: MTX/03/JHB-01d

Page B-2

NAME AND
SURNAME
Voyi, K (Prof)

ORGANISATION
School of Public Health
University of Pretoria

TELEPHONE
(011) 989-0183 (h)
(012) 841-2172/3289

CELL PHONE
072 436 2705

FAX
(012) 841-3328

POSTAL
ADDRESS
P. O. Box 667
CSIR Campus, Building
22
Pretoria
0001

E - MAIL
kvoyi@med.up.ac.za
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APPENDIX C
CONTINGENCY ACTION ITEMS FOR DOMESTIC FUEL BURNING
Short- and medium-term action items were outlined in consultation with the Domestic Fuel
Burning Technical Advisory Group for implementation by the City of Johannesburg for this
source. Concerns were raised during the Technical Advisory Group Workshop held 3
December 2002 with regard to the lack of coordination between national and local initiatives
and by the divergent approaches being adopted. E.g. Emphasis is placed on smokeless
mbowulas in certain Joburg Regions, the top down ignition method is proposed for
implementation by other Regions, with the Baso Magogo method being advocated for
implementation within Orange Farm by the DME.
It was therefore recommended that efforts be made in the short-term to consolidate efforts by
national and local authorities. The short- and medium-term action items outlined previously
(given below) should be adopted as contingency measures in the event that the national and
local authorities are not able to combine their efforts and adopt a strategy within the first 6
months of Joburg AQM Plan adoption.
Measures are given for 'brownfield' and 'greenfield' sites, with brownfield referring to existing
fuel burning residential areas and greenfield referring to sites of future residential
development.
Short-term Actions (Years 1 & 2):
'Brownfield' Sites
(1)

(2)

Smokeless Mbawulas / Top-down Ignition Programme Development
•

Develop awareness and motivation campaign (Central Environmental Health)
comprising information on the following:
− health impacts of domestic fuel burning (indoor and ambient air quality, health
studies)
− overview of short, medium and long term measures to be adopted
− specific information on options in the short term - change combustion method
(top-down ignition), change combustion devise (smokeless Mbawulas), implement
energy efficient measures (e.g. insulation)

•

Draw up a budget for introducing Smokeless Mbawulas and the Top-down Ignition
Method into all Regions (Note: proposed intensive Baso Magogo Project of the DME
proposed for implementation within Orange Farm, Region 11.)

•

Secure funding for Programme Implementation

•

Hold initial discussions and demonstrations with community leaders
Devise and implement an intensive awareness raising campaign and Smokeless
Mbawulas project within an informal settlement. Steps to be undertaken:
− secure donor funding for implementation of project
− implementation of intensive 2-3 week awareness and motivation campaign
− make available sufficient smokeless mbawulas for informal settlement residents
− ambient air quality monitoring prior to and during implementation periods
− report progress
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(3)

Provide support for the DME's Baso Magogo Project proposed for implementation
within Orange Farm (R0.5 million project, targeting 150 households). Support to be
provided by way of raising public awareness and liaising with community leaders
(etc.).

(4)

Inventory the local coal merchant networks operating within each Region for the
purpose of providing DME with the information required to successfully introduce low
smoke fuels.

(5)

Liaise with DME to determine fuels which have been tested and comply with national
LSF standards and identify fuels which will be made available in Johannesburg.

'Greenfield' Sites
(6)

Encourage the integration of energy efficiency measures into new housing
developments, e.g. northward orientation of houses, insulation, efficient sizing of roof
overhangs, etc.

Medium-term Actions (Years 3-5):
'Brownfield' Sites
(1)

Continued implementation of Smokeless Mbawulas / Top-down Ignition Programme

(2)

Design and implementation of a Programme comprising measures such as housing
insulation, stove maintenance and replacement, low smoke fuels, (etc.). This could
include devising a marketing campaign for select low smoke fuels should effective fuels
have been identified.

(3)

Liaise with coal merchants in order to: (i) convey that coal use is unlikely to continue;
and (ii) determine what technical and economic information such merchants wish to
acquire with regard to low smoke fuels.

'Greenfield' Sites
(4)

Ensure the revision of local building codes and housing policy to ensure that energy
efficiency measures are integrated into all new residential and commercial
developments.
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APPENDIX D
RECOMMENDED DUST MANAGEMENT APPROACH FOR MINE TAILINGS

Necessary components of an effective approach to dust management planning for tailings
impoundments are described in subsequent subsections. Such components were identified
and are defined based on the guidance provided by local regulations and guidance
documents (1), and on international understandings of effective dust management of tailings
dams.
Baseline Assessment comprising the Quantification of Current Air Quality Impacts.
Environmental impacts associated with tailings impoundments need to be accurately
quantified and the extent of the environmental impact zone determined in terms of Aide
Memoire requirements.
Environmental impact studies are required to facilitate the 'environmental classification' of
mine residue deposits which, according to the SABS Code of Practice 0286:1998, forms the
basis for the implementation of pertinent environmental management practices. According to
this code "(t)he owner is obliged to ensure that existing and potential residual impacts are
identified and assessed and that those that are significant quantified. Although these
impacts will have been assessed and quantified in the mine's EMP, the SABS emphasises
that the owner should reassess the situation at decommissioning." (SABS, 0286:1998,
Clause 12.3.3 p. 54).
Identification of and Commitment to Specific Environmental Targets
Key performance indicators against which progress may be assessed form the basis for all
effective environmental management practices. In the definition of key performance
indicators careful attention is usually paid to ensure that progress towards their achievement
are measurable, and that the targets set are achievable given available technology and
experience.
Performance indicators are usually selected to reflect both the source of the emission directly
and the impact on the receiving environment. Ensuring that no visible evidence of rill erosion
exists represents an example of a source-based indicator, whereas maintaining off-site
dustfall levels to below 250 mg/m 2/day represents an impact- or receptor-based performance
indicator. Source-based performance indicators have been included in regulations abroad.
•
•
•
•
•
•

1

Aide Mémoire for the Preparation of Environmental Management Programme Reports for Prospecting and
Mining, Department of Mineral and Energy Affairs, November 1992.
Department of Minerals and Energy, Guideline for the Compilation of a Mandatory Code of Practice on Mine
Residue Deposits, Mine Health and Safety Inspectorate, DME 16/3/2/5-A1, 30 November 2000 (effective
date: 31 May 2001).
South African Bureau of Standards, South African Standards: Code of Practice, Mine Residue, SABS
0286:1998.
Chamber of Mines of South Africa, Handbook of Guidelines for Environmental Protection: The Engineering
Design, Operation and Closure of Metalliferous, Diamond and Coal Residue Deposits, Volume 1/1979
Revised 1983 and 1995, March 1996.
Minerals and Petroleum Development Act
National Ambient Air Quality Guidelines and Dustfall Limits issued by the Department of Environmental
Affairs and Tourism
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The Queensland Environmental Management Overview Strategy (QDPI, 1988), for example,
states that erosion rates must not be higher than 40 t/hectare/year and that the depths of rills
and gullies be limited to less than 30 cm. The ambient air quality guidelines and standards
given for respirable and inhalable particulate concentrations by various countries, including
South Africa, represent receptor-based objectives. The dustfall categories issued by the
Department of Environmental Affairs and Tourism, which have been accepted by the DME as
the reference levels for dust deposition for the purposes of EMPs, also represent receptorbased targets.
Suitable timeframes should be determined for the attainment of environmental targets in
consultation with interested and affected parties, and responsibilities for the evaluation of
progress towards targets assigned. The targets recommended should be reviewed
periodically according to their ability to ensure that impacts associated with the operation are
acceptable in terms of both achieving compliance with legal guidelines and meeting the
expectation of local stakeholders. The development of new technologies and developments
in dust control should also inform the review of targets. Progress towards targets and the
introduction of more ambitious targets once current ones are achieved represents a effective
means of demonstrating continuous improvement.
According to SABS Code 0286:1998, specific environmental targets or objectives, or both,
should be negotiated with the relevant parties if there is a significant impact on any
environmental aspect. Measurable decommissioning and closure aims should be specified
for each significant environmental impact (SABS, 0286:1998, Clause 12.3.4 p. 54).
It is considered imperative that any dust management plan for a tailings impoundment
include source-based and impact- or receptor-based objectives and timeframes for their
achievement. Such objectives/targets/performance indicators are essential to assess the
success of rehabilitation and aftercare plans. It is recommended that environmental targets
be determined through consultation with the authorities and with communities affected by
dust impacts, as proposed by the SABS.
Establishment of a Comprehensive Dust Monitoring Plan
Impact monitoring is crucial to accurately characterise current impacts, evaluate the
effectiveness of future measures, and quantify progress towards targets. Given the nuisance
dust and potential health risks associated with tailings impoundments, it is evident that both
dustfall and suspended inhalable particulate concentration monitoring would be beneficial.
The measurement of airborne inhalable (i.e. particulate matter with an aerodynamic diameter
of < 10 µm, or PM10) is considered important given that recent research has indicated the
absence of a safe threshold for exposure to PM10 concentrations below which no health
effects occur (WHO, 2000; CEPA/FPAC, 1998). Monitoring to quantify impacts and keep
track of improvements may comprise either continuous monitoring or intermittent monitoring
campaigns. In either case, air quality monitoring experts should be consulted to ensure that
the monitoring is taking place in a suitable manner, place and over an appropriate duration to
fulfil the objectives for such monitoring.
According to the SABS COP, adequate monitoring should be carried out to assess whether
the decommissioning aims have been achieved and to further understand the nature and
extent of impacts. Monitoring and auditing requirements prescribed in the decommissioning
plan should, as a minimum, define:
−

monitoring aims,

−

variables to be measured,
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−

sampling frequency,

−

sampling and testing protocols,

−

reporting and auditing frequency,

−

conditions under which monitoring could be stopped,

−

specifications for visual inspections, and

−

a checklist of aspects that should be assessed and reported.

According to the SABS COP, monitoring should continue until the information obtained
proves that: (a) a steady state has been reached, (b) all the agreed environmental and land
use conditions have been reached, or (c) an acceptable level of confidence in the
performance of the decommissioning measures has been achieved. Once an acceptable
level has been reached, air quality monitoring efforts may be scaled down. Normal visual
inspections should continue as required for various aspects such as: (a) erosion control, (b)
seepage, and (c) vegetation cover even after monitoring has been decommissioned.
Appropriate monitoring records should be kept.
Design and Implementation of Short- and Long-term Control Measures
There is currently an emphasis on the exact controls to be undertaken for dust control as part
of a mine's EMP. The reason for this is that, in the absence of a mining operation's
commitment to meeting targets on which consensus have been reached, the only way of
determining compliance is by enforcing the implementation of the control measures included
in the EMP. The commitment to targets within the EMP, and the measurement of
compliance based on such targets, lends itself to more flexibility with regard to the specific
control measures to be implemented. Thus, if a control measure was found to be inadequate
to realise improvements, the mine could more readily implement alternatives.
Despite the above observation, it is considered imperative that all EMPs start with a specific
and detailed plan of how dust will be controlled in the short-, medium- and long-term. This is
necessary for the following reasons: (i) it sets a definite path for action, (ii) allows authorities
and other parties to reflect on the adequacy of such plans in meeting agreed targets, and (iii)
is necessary to allow for financial provisions to be made.
Plans must include the following: (i) detailed description of actions or control measures
proposed, including short- and long-term measures, (ii) party responsible for undertaking
actions, (iii) party responsible for checking on actions, (iv) party responsible for financing of
actions, (v) timeframes for implementing measures, and (vi) security measures to be
implemented to ensure the success of measures. Such actions, responsibilities and
timeframes should be indicated for both the decommissioning and aftercare (maintenance)
phases.
In the selection of control measures, the adequacy of such measures must be demonstrated
either with reference to the literature or to practical experience gained by the mine. The
utility of measures with regard to the following should be indicated in the plan:
−

dust control efficiency

−

speed in implementing the technique

−

restoration of the land to productive use (if applicable)

−

cost to initiate and maintain the system (capital and operating costs)
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−

aesthetic appeal

−

in terms of vegetation - utilization of plants that, once established, require little or no
supplemental irrigation.

All measures should function effectively and should prevent significant deterioration or
weathering for the duration of their design lives. Long-term degradation of the deposit should
be taken into consideration and appropriate provision should be made in the aftercare plan
for the consequences of such degradation.
Provision for Contingency Measures.
Dust management plans should make provision, both technically and financially, for
contingency measures in the decommissioning (and aftercare) phases should the
rehabilitation measures proposed not prove effective or sufficient.
The good dust control plan will stipulate two or more control measure alternatives for a
particular surface/slope, with the measure selected for implementation being indicated and
the alternatives ranked according to their cost-effectiveness. In the event that the selected
control measure (be it a short- of long-term control) is found to be inadequate to meet
targets, an alternative control measure may be implemented. Mining operations need to be
advised that the point at which the failure of a control measure is realised, either by mine
personnel, authorities or the public, is not a suitable time to start investigating alternatives.
Periodic Inspections and Audits
Periodic inspections and external audits are essential for progress measurement, evaluation
and reporting purposes. According to the Guidelines of the Chamber of Mines (1996), every
decommissioned residue deposit should be inspected at yearly intervals by a suitably
qualified person and any alteration or deterioration of conditions at the deposit reported to
the responsible authority.
It is recommended that site inspections and progress reporting be undertaken at regular
intervals (at least quarterly) during rehabilitation, with annual environmental audits being
conducted. Annual environmental audits should be continued at least until closure. Results
from site inspections and off-site monitoring efforts should be combined to determine
progress against source- and receptor-based performance indicators. Progress should be
reported to all interested and affected parties, including authorities and persons affected by
pollution.
The criteria to be taken into account in the inspections and audits must be made transparent
by way of minimum requirement checklists included in the EMP. Examples of particular
points to be checked during a site inspection and which may require maintenance, repair or
renewal are (DME Western Australia, 1998, 1999):
−

the condition of erosion control measures (rock cladding, topsoil, vegetation);

−

presence or extension of any slope failures;

−

extent to which material eroded from the slopes has filled, blocked or silted catchment
paddocks, settling ponds, catchment berms or other impoundments;

−

extent to which vegetation has grown in stormwater drains and other waterways;
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−

erosion damage to paddock walls, crest walls, the sides of drainage ditches, the
embankments of settling ponds, etc., should be noted and where necessary repaired.

Corrective action or the implementation of contingency measures must be proposed to the
stakeholder forum in the event that progress towards targets is indicated by the
quarterly/annual reviews to be unsatisfactory.
Liaison Strategy for Communication with I&APs
Stakeholder forums provide possibly the most effective mechanisms for information
dissemination and consultation. EMPs should stipulate specific intervals at which forums will
be held, and provide information on how people will be notified of such meetings. For
operations for which unrehabilitated or party rehabilitated tailings impoundments are located
in close proximity (within 3 km) from residential areas, it is recommended that such meetings
be scheduled to be held at least on a quarterly basis.
Financial Provision (Budget)
The budget should provide a clear indication of the capital and annual maintenance costs
associated with dust control measures and dust monitoring plans. It may be necessary to
make assumptions about the duration of aftercare prior to obtaining closure. This
assumption must be made explicit so that the financial plan can be assessed within this
framework. Costs related to inspections, audits, environmental reporting and I&AP liaison
should also be indicated where applicable. Provision should also be made for capital and
running costs associated with dust control contingency measures and for security measures.
The financial plan should be audited by an independent consultant, with reviews conducted
on an annual basis.
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