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EXECUTIVE SUMMARY

1. BACKGROUND
Ekurhuleni Metropolitan Municipality (EMM) Environment and Tourism Department has
undertaken an air quality management plan development project. Airshed Planning
Professionals (Pty) Ltd was appointed to assist the metropolitan municipality in this regard.
Airshed subcontracted Environmental Science Associates and Zitholele Consulting to
provide support services for the project. Zitholele is responsible for public notification of the
project and for consultation with interested and affected parties. The project had two focus
areas:


Baseline assessment of air pollution concentrations and air quality management
practices within EMM, and inventory of national and provincial requirements pertaining to
AQM Plan development.



Development of an Air Quality Management Plan for EMM, taking into account:

operational and functional structure requirements

air quality management system component requirements

source identification and prioritisation

emission reduction measures implementable

mechanisms for facilitating interdepartmental cooperation in the identification
and implementation of emission reduction measures for certain sources

human resource development (training) requirements

2. SUPPORT STRUCTURE ESTABLISHMENT
Given the importance of the product it was considered imperative that the project team not
function in isolation from the EMM and key stakeholders. The following structures were
therefore established:
EMM Project
Manager
Technical Working
Group

Airshed Project
Team

Key Stakeholder
Group

The Technical Advisory Group was comprised of persons able to contribute to the process in
one of two ways: (a) through providing input into the air quality management system design,
e.g. participating in the design of the air quality monitoring network; and (b) assisting with
emission reduction measure drafting and with assessing the feasibility and cost implications
of implementing measures within the industrial, mining, domestic fuel usage and transport
sectors. Representatives from the various EMM departments responsible for environmental
management, environmental health, municipal infrastructure, housing, transport and spatial
planning have been invited to participate on the technical working group. Representation
was also invited from Airkem and the Springs Air Quality Forum due to the existing or
proposed air quality monitoring activities of these groups. The Gauteng Department of
Agriculture, Conservation, Environment and Land Affairs (GDACE), the Department of
Environmental Affairs and Tourism (DEAT) and the Department of Minerals and Energy
(DME) were also asked to nominate representatives.
Key stakeholder group representatives were identified by Zitholele Consulting on the basis of
a consultative process. The main functions of the Key Stakeholder Group included: (i)
assisting in the categorisation of issues raised during broad consultation process; (ii)
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assisting in identifying the potential for tradeoffs and compromises where conflicting views
are given by various stakeholders; and (iii) acting as a "sounding board" to assist the project
team in determining whether the key issues have effectively been communicated in the
documents scheduled for distribution.

3. KEY FINDINGS FROM THE BASELINE ASSESSMENT
3.1 Priority Pollutants
Pollutants that have been measured to exceed guideline values within the EMM include
PM10 (particulate matter less than 10 microns in aerodynamic diameter), sulphur dioxide and
nitrogen dioxide. Sites at which such exceedances have been measured(1) to occur are as
follows:
Nitrogen dioxide
Particulates

Sulphur dioxide

Esterpark
Esterpark, Boksburg (various sites – Etwatwa, Boksburg East, Reiger Park,
Vosloorus, Villa Liza), Brakpan, Springs (various sites – CBD, New Era, Nuffield,
Thebelisha, White City), Tembisa and Ivory Park
Esterpark, Boksburg (Cinderella, Boksburg East, Vosloorus), Brakpan (Leachville),
Springs (various sites – CBD, New Era, Nuffield, Thebelisha, White City, Dr WK du
Plessis School), Tembisa and Ivory Park

Based on monitoring campaigns conducted within Ekurhuleni and in similar local urban
areas, benzene and ozone have been noted to exceed health guidelines. Benzene
thresholds are typically exceeded in close proximity to busy highways and intersections and
at large filling stations. Ozone, which is formed in the atmosphere through the conversion of
volatile organic compounds and oxides of nitrogen, is typically elevated downwind of urban
areas.
3.2 Priority Sources
Sources that have been found to be significant in terms of their contributions to ambient air
pollutant concentrations and associated health risks include:


Household fuel burning – particularly coal and, to a lesser extent, wood burning.
Household fuel burning is predicted to be a very significant contributor to fine
particulate concentrations within densely populated areas.



Industrial and commercial fuel burning – particularly uncontrolled coalfired boilers in
close proximity to residential areas. These sources contribute significantly to ambient
sulphur dioxide and PM10 concentrations.



Vehicle exhaust emissions – including both petrol and diesel vehicle emissions.
Road traffic is the most significant source of NOx, CO and VOC emissions and is
anticipated to contribute significantly to ozone formation. (NOx and VOCs are both
important precursors of photochemical products.)



Johannesburg International Airport – despite contributing only a small fraction of the
total emissions, the airport is a significant source of low level, concentrated NOx
emissions. The airport is anticipated to contribute to NO2 guideline exceedances in
the vicinity of the airport.

1

Only sites at which exceedances were monitored to have been exceeded are listed in the table. It is noted that
guideline exceedances is likely do occur at various other locations within the EMM at which monitoring has not
been conducted.
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Unrehabilitated mine tailings impoundments – significant source of nuisance dustfall
and potentially contribute significantly to airborne concentrations of fine particulates.



Large industries associated with various stack, vent and fugitive emissions. These
industries were not adequately quantified during the baseline assessment due to the
unavailability of current and comprehensive source and emissions data for such
operations.

3.3 Priority Areas
Priority areas that may be subject to elevated levels of air pollutants include:


Household fuel burning areas – due to high particulate concentrations associated with
fuel burning for cooking and heating purposes;



Central business district and residential areas transected by highways, onramps and
main feeder roads;



Residential areas in close proximity to industrial areas such as Olifantsfontein,
Clayville, Isando, Wadeville, Alrode, Benoni South and Apex industrial areas, Springs
industrial areas such as Nuffield and New Era;



Residential areas in close proximity to Johannesburg International Airport; and



Residential areas near uncontrolled mine tailings impoundments.

3.4 Summary of Priority Pollutants, Sources and Areas
A synopsis of pollutants, contributing sources and key impacts areas is presented in the table
below.
Pollutants
PM10,
PM2.5

Main Contributing Sources
 Household fuel combustion (notable given high
exposures)
 Transport (primarily diesel vehicle emissions)
 Industrial (including process emissions, fugitive dust and
fuel combustion products)
 Vehicle entrainment from unpaved roads
 Other sources (primarily wild fires, agricultural activities,
tyre burning  significant in terms of episodes)

Key Impacted Areas
Elevated concentrations over
much of the EMM resulting in
widespread health risks, with
significant health effects
anticipated in residential fuel
burning areas (e.g. Tembisa,
Etwatwa).

NO 2

 Transport (petrol vehicles, diesel vehicles then airport
activities)
 Industrial processes
 Household fuel combustion
 Wild fires, tyre burning, etc. as minor sources
 Secondary pollutant associated with NOx and volatile
organic compound releases
 Transport (petrol vehicles as key contributor, also diesel
vehicles, airport activities)
 Household fuel combustion
 Industrial processes
 Wildfires

Notably elevated concentrations
(health threshold exceedances)
in close proximity to busy
roadways

Ozone

Anticipated to be elevated
across the metro, particularly
downwind of major sources of
precursor pollutants (i.e. NOx
and volatile organic
compounds). Monitoring is
required to confirm ozone levels.
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Pollutants
SO 2

Main Contributing Sources
 Industrial and nondomestic fuel burning sector
(particularly due to coal and to a much lesser extent HFO
combustion)
 Transport (diesel vehicles, petrol vehicles)
 Household fuel combustion
 Tyre burning, wild fires

Key Impacted Areas
Large spatial variations in
concentrations anticipated.
Guideline exceedances noted in
close proximity to heavy
industrial areas. Monitoring
within household coal burning
areas required to determine
potential for health threshold
exceedances.

4. PROPOSED AIR QUALITY MANAGEMENT PLAN
4.1 Policy Framework
The EMM's vision, mission, overarching principles and general approach to air quality
management should reflect the vision, principles and approach adopted in terms of national
and provincial policy in addition to local goals.
4.1.1 Vision
Attainment and maintenance of acceptable air quality for the benefit of present
and future generations.
4.1.2 Mission and Commitment:
To lead the protection and enhancement of the Metro’s air quality through
proactive and effective air quality management and sustainable development of
the built environment and transportation systems within the Metro.
To work in partnership with the community and stakeholders to ensure the air is
healthy to breathe and does not impact significantly on the wellbeing of persons.
To reduce the potential for ecosystem damage from air pollution and to address
global air quality problems.
As a result of the EMM’s activities improvements in air quality are envisaged despite
countervailing trends in population, development, and transportation growth. In achieving
such improvements, the EMM is 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.



Integrating air quality considerations into housing, transportation and spatial planning
developments.



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



Facilitate effective interdepartmental and intergovernmental cooperation for the purpose
of accurate source quantification and identifying and implementing effective emission
reduction measures.

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


To achieve and sustain acceptable air quality levels throughout Ekurhuleni.



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



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



To reduce the extent of ozone depleting substances in line with national and international
requirements.

Specific objectives include:


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.

4.1.4 Approach to Air Quality Management
A shift from endofpipe air pollution control through the exclusive implementation of
commandandcontrol measures to effectsbased air quality management using proactive,
flexible, varied and fair measures is supported by the new policy. The key approaches that
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 significant 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, even
handed and costeffective manner.


Implementation of a range of tools in the prevention of air pollution including: source
based commandandcontrol measures, market incentives and disincentives,
voluntary initiatives and selfregulation 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 that 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.

4.2 Air Quality Management System
An air quality management plan cannot be successfully implemented and revised in the
absence of an effective air quality management system. The EMM AQMP must therefore
have as a key focus the establishment of such a system in the short term (next two years).
Air quality guidelines represent 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. Other essential tools in any air quality
management system are: emissions inventory, air quality and meteorological monitoring and
atmospheric dispersion modelling (Figure 1).
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 socio
economic 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.
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Figure 1. Development of an air quality management strategy through the
implementation of select air quality management tools (after WHO, 2000).

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 recommended for implementation by EMM is illustrated in Figure 2.
System components proposed for implementation in the shortterm 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 EMM within the shortterm, i.e. next 12 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 mediumterm (35
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 locally
derived input data, (ii) inhouse, though the application of manual calculations based on
locallyderived data and international protocols, or (iii) externally, through the appointment of
consultants on a projectbyproject basis.
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Figure 2. Air quality management system recommended for implementation by EMM

A synopsis of the specific actions required and timeframes for establishing and operating the
air quality management systems outlined is given in the table below:
Action:
Consolidation of an ambient air quality and meteorological monitoring network,
including: the new stations at Olifantsfontein and Etwatwa, and automated data
transfer and firstorder validation
Investigate the feasibility of designating an air pollution hotline and air quality
information and liaison officer duties
Consult with industries required to fund ambient air quality monitoring and
integration of data from such monitoring into EMM’s air quality data base
Establish an electronic, centrallyaccessible complaints register
Evaluation and costing of passive diffusive monitoring and biomonitoring campaigns
Define and implement a schedule for routine reporting
Arrange, advertise and conduct 6monthly public meetings
Extend ambient air quality and meteorological monitoring network to include 2
additional stations. Possible stations and sites include: (i) stationary site at
Wattville; (ii) stationary site in Germiston at Industries West, and (iii) transferable
station for sampling at traffic intersections
Purchase and install Emissions Inventory and Air Dispersion Modeling software
Collation of source and emissions data for all major sources (ongoing) and initial
population of Emissions Inventory software
Population of the Air Dispersion Modeling software and simulation of ambient air
pollutant concentrations across the Metro

Target Date:
June 2005

July 2005
Ongoing
December 2005
December 2005
March 2006
July 2006
July 2006

July 2006
December 2006
July 2007
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4.3 Emission Quantification and Reduction Programme
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 costbenefit analysis of controlling each source with each strategy. Costbenefit
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.
 socioeconomic impacts of each strategy  determine the feasibility of
strategies within the socioeconomic context.

An effective air quality management framework is not currently in place within the Ekurhuleni
Metropolitan Municipality 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 EMM, 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.

4.3.1 Domestic Fuel Burning
4.3.1.1 Shortterm Actions (Years 1 & 2)


For Brownfield sites, emphasis is to be placed on implementation of Basa njengo
Magogo method of ignition. At least two main campaigns will be implemented within the
next two years, viz.:
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Tembisa Basa njengo Magogo project sponsored by DME. The contract to undertake
the project has been awarded by DME to Menyetla Projects (Pty) Ltd and Palmer
Development Consulting (PDC). The project officially started on the signing of the
contract on 13 September 2004and will run until October/November 2005. EMM’s
participation in this project has been requested by the project team. The project will
target 20 000 households within Tembisa. Project tasks, milestones and target dates
are given in Appendix D.



Etwatwa Basa njengo Magogo project to be implemented by EMM. Planning is still
required to be done for this project and funds established. It is intended that the
project target 20 000 households and that DME recognition of the project be officially
obtained so that the BnM logos and marketing material can be used. EMM personnel
have already received training on the BnM method of ignition.



The integration of energy efficiency measures (e.g. solar passive design) into Greenfield
projects is under consideration by the EMM Department of Housing. This may entail the
amendment of the Metro’s building codes and housing policy to ensure that all new
housing developments are energy efficient.



EMM will establish its urban air quality dispersion model to simulated air pollution
concentrations associated with domestic fuel burning emissions.

4.3.1.2 Mediumterm Actions (Years 35)


EMM will facilitate the investigation and identification of suitable alternatives to household
burning of socalled dirty fuels including:

Low smoke fuels

Renewable energy alternatives

Increased energyefficiency through retrofitting for existing dwelling

Energy demand management
Emphasis will be place on improved access of poorer households to clean energy, giving
consideration to potential resourcing opportunities such as the Cleaner Development
Mechanism and carbon credit trading systems.

The energy efficiency measures intended for implementation in the short and mediumterms
are in line with the DME Draft Energy Efficiency Strategy (April 2004) and the National
Energy Regulator’s Regulatory Policy on Energy Efficiency and Demand Side Management
(EEDSM) for South African Electricity Industry (May 2004). The DME draft policy provides
specific targets for reducing energy demand by 2014 within given demand sectors, with an
overall target of 12% reduction in consumption. The identification of renewable energy
alternatives is in line with the White Paper on the Promoting of Renewable Energy and Clean
Energy Development, Part One, Promotion of Renewable Energy, Department of Minerals
and Energy, Pretoria, August 2002.

4.3.2 Mining Operations and Tailing Impoundments
4.3.2.1 Shortterm Actions (Years 1 & 2)


EMM will acquire representation on the interdepartmental committee tasked with the
regulation of mining operations and tailings impoundments (DWAF, DME and GDACE
are currently represented on the committee). Through this committee, and other
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existing structures, the EMM will endeavour to obtain support for the local
implementation of the following measures:


Require that mining companies compile emissions inventories for their
operations, including their mineral processing plants, and communicate source
and emissions information to the Metro for inclusion in its metrowide emissions
inventory database within 6 months of AQMP implementation.



Require that all mines (operational mines and mines scheduled for closure)
compile and implement comprehensive dust management plans as part of their
EMPRs. The main components of a comprehensive dust management plan are
outlined in Appendix E and demonstrated for mine tailings impoundments.



Require dustfall monitoring and reporting to the Metro by open cast mines,
mines with significant unpaved haul roads (> 200 m) and mines with  mine
tailings impoundments.
Dustfall monitoring should be undertaken at
representative locations for a period of 3 or more months, including the windy
season, to prove compliance with dustfall guidelines. Dustfall monitoring should
be continued until compliance can be proven. Dustfall monitoring should be
reinitiated following significant process changes or changes in the status of
tailings impoundments.



Require all open cast mines, mines with significant unpaved haul roads (> 200
m) and mines with mine tailings impoundments to include dust management
and post decommissioning dust management/rehabilitation and other air quality
related considerations in the calculation of the financial quantum (closure cost
determination).



Implementation of local dust deposition evaluation criteria (see Section 4.1.2.1)
in order to ensure that mitigative action is undertaken when alarm thresholds
are exceeded.



EMM will ensure that mines are fulfilling their obligations, as part of their dust
management plan implementation, in terms of making dust monitoring and
management information available to neighbouring communities and interested and
affected parties. EMM personnel may attend and where necessary facilitate public
forums.

4.3.2.2 Mediumterm Actions (Years 35)




EMM will request that DME:


Ensure that all mines:
(i) Have EMPRs approved by the DME
(ii) Can demonstrate & periodically report on compliance to EMPR commitments
with particular reference to pollution to the atmosphere
(iii) Have determined the financial quantum and provide for the prevention &
management of pollution to the atmosphere



Challenge applications for mineral right conversion if mines do not comply with
requirements as set out in their EMPR documents

EMM will require all mines closing to comply to their closure commitments in general and
specifically with dust management plans and rehabilitation objectives.
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EMM will require all operating mines to demonstrate compliance to dust deposition
guidelines and require that mitigative action be undertaken when alarm thresholds are
exceeded.

4.3.3 Road Transportation
4.3.3.1 Need for Interdepartmental Collaboration
Important relationships exist between air quality management, land use planning, housing
and transportation planning. New land use developments can influence both travel patterns
and exposure levels. The siting of a residential area in close proximity to an industrial area
would, for example, result in increased levels of human exposure to the emissions generated
by the industry. Whereas extended transportation networks and increased traffic flows
resulting from such new developments would directly influence air quality through enhanced
tailpipe emissions of particulate matter and increased reentrainment of dust on roadways.
Unless this relationship is recognised and channels of communication established between
local and regional agencies responsible for land use planning, air quality management and
transportation planning, air quality management in unlikely to succeed.
Local governmental departments tasked with air quality management in the UK have found
that the successful management of vehicle emission can only be achieved by means of the
integration of air quality considerations into Local Transport Plans (LTPs) (Woodfield et al.,
2004). Similar experiences are documented for the US and various Asian and European
countries. It is therefore recommendable that the Environment and Tourism Department aim
to use existing transportation planning processes for the achievement of vehicle emission
reductions.
The Ekurhuleni Transportation Planning Department is in the process of developing an
Integrated Transport Plan (ITP) for the Metro, as prescribed by both the new National Land
Transport Transition Act and the Local Government Transition Act. The EMM ITP is
intended to address public transport services (minibustaxi, subsidized bus and rail) as well
as private transport and freight transport. Africon Consulting Engineers have been
subcontracted to develop EMM’s Regional Transportation Model. This model is intended to
be used for scenario modeling in support of ITP development. Baseline (2001) model
outputs, comprising spatial traffic flow information, were scheduled to be made available in
October 2004 following which scenario modeling was to be initiated.
It is notable that various of the programmes likely to be included in the EMM ITP will be
conducive to vehicle emission reductions for two main reasons: (i) local transportation policy
is influenced by international practices and in many countries air quality considerations have
already influenced transportation planning practices, and (ii) measures implemented to meet
certain of the key objective of transportation planning – such as reductions in travel trips and
travel times through improved public transport systems and congestion management – are
also likely to result in total vehicle emission reductions. This is evident from the ITP recently
issued for the City of Joburg (May 2003).
4.3.3.2 Need for Intergovernmental Collaboration
Collaboration between local, provincial and national government is required to secure the
effective regulation of vehicle emissions. National government is primarily responsible for
legislative controls with transportation management measures most frequently being
implemented by provincial and local government. Transportation management measures
and emission testing strategies by local authorities are likely to be more successful if
implemented uniformly across neighbouring cities and metros. It is for this reason that EMM
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is committed to close consultation with adjacent local authorities and Gauteng provincial
departments in developing its ITP.
4.3.3.3 Shortterm Measures (Years 1 & 2)


An Interdepartmental Transport Liaison Group will be established comprising members
of the Department of Environment and Tourism (Quality Control and Law Enforcement),
Department of Health and Social Development (Integrated Pollution Control division of
Environmental Health) and Transportation Planning. This group will initially meet
regularly (monthly) to facilitate the initiation of information sharing procedures and the
implementation of various of the shortterm measures outlined below.



Methods used by each service delivery 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.



The cooperation of metro police will be established for the purpose of supporting the
diesel vehicle emissions programme.



EMM will coordinate regular emission testing of metro buses at the municipal testing
station when such vehicles undergo their regular Certificate of Fitness examinations.



EMM will design a more comprehensive and effective vehicle emission testing
programme for implementation in the mediumterm in consultation with Gauteng province
and neighbouring municipalities(1). 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 re
testing 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; and
the drafting and implementation of local bylaws aimed at supporting the
introduction and implementation of alternative vehicle emission testing approaches.

ETD 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

(Transportation Planning will make available information from the transportation model
developed by Africon.)


1

Transportrelated monitoring requirements will be integrated into the EMM ambient air
quality monitoring activities through the purchase, commissioning and operation of a
transferable ambient air quality monitoring station (see Section 5).

This will not be required if the DEAT establishes new regulations pertaining to vehicle emissions
testing in the interim under the impending Air Quality Act.
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Transportation management measures implemented in other cities, locally and abroad,
for the purpose of vehicle emission reduction will be identified by ETD for consideration
by Transportation Planning and possible inclusion in the ITP.



Research will be encouraged on cleaner transportation technologies through liaising with
the Transportation Planning project manager on the Clean Transport Technology Project
via the Interdepartmental Transport Liaison Group. EMM will also liaise with GDACE to
integrate findings from their cleaner technologies initiative and to avoid duplication.

4.3.3.4 Mediumterm Measures (Years 3  5)


Results from local and provincial cleaner transportation technology research initiatives
will be used to inform public and government related transport decisions.



A Transportation and Landuse 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 Interdepartmental
Transport Liaison Group formed previously and should aim to integrate environmental
considerations, including air quality issues, into longterm transportation, housing
development and spatial planning processes.



EMM will set up its urban air quality dispersion model to simulated air pollution
concentrations associated with transportation emissions. Air quality improvements due to
the implementation of selected transportation measures will also be simulated.



ETD will quantitatively evaluate the air quality implications of proposed transportation
management measures and transportation projects through the application o the urban
air quality dispersion model. Findings will be communicated to Transportation Planning
for consideration during decision making.

4.3.4 Waste Disposal and Treatment
4.3.4.1 Shortterm Actions (Year 12)
Landfill Operations:


EMM will require that landfill operations within the metro consistently meet DWAF
minimum requirements.



ETD personnel will conduct site inspections with DWAF and/or GDACE personnel. A
checklist, comprising DWAF and GDACE landfill evaluation criteria in addition to other
‘good practices’ pertaining to landfill management and air pollution control, will be
compiled by ETD to inform such site inspections.



EMM will request to be represented at DWAF meetings held to discuss local landfill sites.
(DWAF national and regional departments and landfill operators currently attend such
meetings).



EMM will require that “large, general” and “hazardous” landfill operations in the Metro,
and other local landfill operations found to consistently not comply with Minimum
Requirements, undertake the following:
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-

compile a speciated substance emissions inventory based on subsurface gas
network sampling

-

commission ambient air quality monitoring and/or air dispersion modeling of select
toxic and oderiferous substances  with substances selected on the basis of the
sitespecific emissions inventory

-

commission an impact and risk screening study to determine whether measured
and/or modeled air pollutant concentrations exceed appropriate health and/or
odour thresholds

-

report source, emissions and monitored and predicted ambient air pollutant
concentration information to EMM, flagging air pollutant concentrations resulting
in potentially unacceptable health or odour risks

-

commission a quantitative health risk assessment should the potential for health
risks be noted based on the screening study and communicate the findings of this
assessment to EMM

Shortterm methods of waste recycling will be investigated, e.g. through the support of
local buyback centres.

Incineration:


EMM will initiate an investigation into the legal status of medical waste incinerators
operating within the Metro. In cases where incinerators are operating without the
necessary registration certificate, DEAT will be notified and a timeframe established
within which such operations are required to apply for such a permit (or atmospheric
emission license, should the Air Quality Act have been promulgated).



EMM will consult with DEAT and GDACE to ensure that all incinerators are permitted and
are operating according to permit requirements. This will require that, among other
things, stack emissions testing be commissioned by such operations to prove compliance
with emission limits specified for incinerator operations. Emission limits are given for
medical waste incinerators for the following pollutants: particulates, cadmium, mercury,
thallium, chromium, beryllium, arsenic, antimony, barium, lead, silver, cobalt, copper,
manganese, tin, vanadium, nickel, chloride, hydrofluoric acid and sulphur dioxide.

Sewage and Waste Water Treatment Works


EMM will require that large and/or poorly managed sewage and waste water treatment
works operating within the Metro undertake the following:
-

compile an emissions inventory

-

commission ambient air quality monitoring and/or air dispersion modeling of select
toxic and oderiferous substances  with substances selected on the basis of the
sitespecific emissions inventory

-

commission an impact and risk screening study to determine whether measured
and/or modeled air pollutant concentrations exceed appropriate health and/or
odour thresholds
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-

report source, emissions and monitored and predicted ambient air pollutant
concentration information to EMM, flagging air pollutant concentrations resulting
in potentially unacceptable health or odour risks

-

commission a quantitative health risk assessment should the potential for health
risks be noted based on the screening study and communicate the findings of this
assessment to EMM

4.3.4.2 Mediumterm actions (Years 3  5)


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



Commission a costbenefit study on waste segregation and recycling strategies
applicable for implementation within EMM



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



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 permitting/atmospheric emission licensing
process.

4.3.5 Industry, Fuel Burning Appliances and Electricity Generation
4.3.5.1 Shortterm Measures (Years 1 & 2)


EMM, in consultation with the national air pollution control officer currently responsible for
Scheduled Processes within the Metro, will:


Require that concerns undertaking Scheduled Processes provide proof of
registration under the APPA and demonstrate compliance with permit
conditions.



Require that certain industries and commercial and institutional concerns
undertaking combustion processes compile emissions inventories for their
operations and communicate source and emissions information to the Metro for
inclusion in its metrowide emissions inventory data base.





Criteria to be used by EMM in determining which operations are required to
undertake emissions inventories and report source and emissions data are
given in Appendix F.



Source and emissions data to be reported to EMM within 6 months of the
AQM Plan being implemented are outlined in Appendix G.
The
methodological approaches used in the estimation, modeling and
calculation of emissions must be in line with accepted international
practices.

Encourage industries to compile and implement emission reduction
programmes in instances where such operations are expected to contribute
significantly to cumulative air pollutant concentrations in areas where pollution
concentrations exceed local air quality objectives.
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Proponents of new developments must prove compliance with local ambient air quality
objectives, taking into account existing or background air pollutant concentrations.
Proponents must also demonstrate that best practicable environmental options are being
implemented where applicable.



EMM will collate information related to small scale nondomestic fuel burning appliances
required for the establishment of emissions and modelling of air quality impacts (i.e.
operations not included under the previous point), 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)



EMM will reinforce the rule that the installation of all new nondomestic fuel burning
appliances and any major appliance renovation or alteration project will require the
notification of the Metro. Appliance and fuel information listed above will be required to
be reported prior to approval of the commencement of the operation.



EMM will estimate emissions for nondomestic fuel burning appliances for inclusion in
metrowide emissions inventory data base



EMM will set up its urban air quality dispersion model to simulated air pollution
concentrations associated with Scheduled Processes/Listed Activities and small non
domestic fuel burning appliances.

4.3.5.2 Mediumterm Measures (Years 3  5)


Review and revise permits / atmospheric emissions licenses of Scheduled Processes /
Listed Activities, taking into account best practices and cumulative air pollutant
concentrations.



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



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 onsite cogeneration and the introduction of renewables.



Investigation of the potential for introducing market incentives and disincentives for the
purpose of encouraging emission reduction by industrial and power generation
processes.
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4.3.6 Airports
4.3.6.1 Shortterm Measures (Years 1 & 2)


EMM should require that all airports operating within the Metro conduct an emissions
inventory and report source and emissions data to ETD for inclusion in the Metro’s
emissions inventory.



Johannesburg International Airport, due to the extent of its operations, should be
required to undertake a comprehensive air quality impact assessment and to integrate
air quality considerations into their daily operations. The air quality impact assessment
source make provision for:
·

establishment of an emissions inventory , in which emissions from all airportrelated
activities are quantified;

·

projection of increases in emissions associated with various stages of the airport's
development as expressed, for example, by specific growth points in passenger
numbers;

·

prediction of current and potential future contributions to ambient air pollutant
concentrations;

·

identify a suitable site(s) for ambient air quality monitoring based on predicted
impact zones and sensitive receptor locations;

·

ranking of airport activity related sources based on their current and future
contributions to human health risks; and

·

identification of emission reduction opportunities and costeffective emission
abatement strategies.

Should JIA already have completed such an assessments, the findings of the study
should be made available to EMM. If additional work is required to meet the above
requirements, such work should be completed within a period of 8 months.


EMM will set up its urban air quality dispersion model to simulated air pollution
concentrations associated with airport emissions.

4.3.6.2 Mediumterm Measures (Years 3  5)


EMM will determine whether airports in the Metro, other than JIA, need to conduct
comprehensive air quality impact assessment based on inhouse dispersion model
projections. Such assessments will be used to determine the need for ambient air quality
monitoring and emission management planning and implementation by such airports.



Johannesburg International Airport should undertake ambient air quality monitoring at the
site(s) selected on the basis of the air quality impact assessment. The provisions in
Section 5.1.5, pertaining to the integration of industryfunded air quality monitoring
stations in the urban monitoring network, will apply.
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Johannesburg International Airport is required to implement an emission management
programme and to report progress on a period basis to EMM. The format and frequency
of such reporting is to be established based on consultation with ACSA.

The short and mediumterm measures listed above are in line with the National Policy on
Aircraft Engine Emissions. The main aim of this policy is to determine the extent of engine
emission pollution and to support planning and control at airports. Policy objectives include:
(i) implementation of ambient air quality measurement and monitoring of air traffic
movements to estimate aircraft engine emissions; (ii) the assessment of ambient air quality
impacts associated with aircraftrelated emissions; and (iii) the reduction of pollutant
emissions related to airport operations. The proposed policy clearly states that "to do
nothing" is unacceptable when addressing issues related to aircraft engine emissions.
4.3.7 Other Sources
4.3.7.1 Shortterm Measures (Years 1 & 2)


Identify and quantify additional sources of pollution. Specific attention should be paid to:
 Vehicle entrainment from unpaved public roads
 Agricultural emissions and veld burning
 Railway transport



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).



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



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



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



Investigate measures to be used in the control of tyre burning.

4.3.7.2 Mediumterm Measures (Years 3  5)


Identification of emission reduction measures for other sources predicted on the basis
of the quantitative emissions inventory and inhouse atmospheric dispersion modeling
or external studies to be significant in terms of health risks or nuisance impacts.

5. AQM Plan Approval and Review Process
5.1 AQM Plan Approval

The following process was followed in the drafting of the Ekurhuleni AQM Plan:
·

Establishment of the following structures to provide guidance to the AQM Plan
development project team:
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Technical Working Groups (TWGs)  established to review the technical merit
and feasibility of the plan during the development phase. TWG members
included representatives from EMM Departments responsible for transport,
housing, urban planning, environmental health and environmental management
in addition to GDACE 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 Working Groups and the Air Quality
Stakeholder Group (August to November 2004).

·

Presentation of the Draft AQM Plan to the EMM Portfolio Committee (November 2004).

·

Integration of all comments received from the TWGs, AQSG and EMM and compilation of
the Draft Final Plan.

·

Presentation of the Draft Final AQM Plan at a Public Workshop (24 November 2004) and
placement of copies of the DraftFinal Plan in public places for review.

·

Integration of all comments received from the TWGs, AQSG, EMM and the public and
compilation of the Final AQM Plan (January 2004).

The Final AQM Plan was submitted to(1):
·

Environment and Tourism Department, EMM, for distribution to necessary departments.

·

Members of the TWGs and AQSG.

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 have 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 EMM 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.
5.2 AQM Plan Review
Once approved by EMM in consultation with DEAT and GDACE, 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.

1

Although it was intended that copies of the final plan be placed in public places, it was decided not to do so
given that no substantial changes to the DraftFinal Plan were necessary. Advertisements were however placed
to notify the public that the AQM Plan development process had been finalized and that the DraftFinal Plan
previously placed in all municipal libraries (46 libraries) within Ekurhuleni, accurately reflected the contents of the
Final Plan.
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In the coming year(s) the Air Quality Management Plan will 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 GDACE 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 initially be revised in two years (i.e. January 2007), following which it will be revised every
5 years unless otherwise required by DEAT or GDACE. The draft revised AQM Plan will be
submitted to the DEAT and GDACE for approval and made available to the public for
comment prior to finalisation.
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APCD

Air Pollution Control Directorate, DEAT
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Atmospheric Pollution Prevention Act (Act 45 of 1965)
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Carbon dioxide
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Department of Environmental Affairs and Tourism, RSA

DME

Department of Minerals and Energy, RSA
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Department of Water Affairs and Forestry, RSA

EC

European community

EIA
EMM

Environmental Impact Assessment
Ekurhuleni Metropolitan Municipality

EMP

Environmental Management Programme

EMPR

Environmental Management Programme Report

EMS

Environmental Management System

ERI

Energy Research Institute

ERWAT

East Rand Water Care Company

ETD

Environment and Tourism Department, EMM

GDACE

Gauteng Department of Agriculture, Conservation & Environment

GLB

General waste, Large landfill, Moderate leachate potential (no leachate
management plan required)

GMB
HC

General waste, Medium landfill, Moderate leachate potential (no
leachate management plan required)
Hydrocarbons

HFO

Heavy fuel oil

I&APs

Interested and Affected Parties

IDP

Integrated Development Plan

IPC

Integrated Pollution Control unit within the Environmental Health
department, Ekurhuleni Metropolitan Municipality
Integrated Pollution and Waste Management

IP&WM
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USEPA Integrated Risk Information System
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Integrated transport plans

JIA

Johannesburg International Airport
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Low smoke fuel
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Local transport plans

MLCs

Metropolitan Local Councils
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Minimum risk level

NACA

National Association for Clean Air
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National Environmental Management Act

NMTOC

Nonmethane total organic compounds

NH3

Ammonia

NGO

Nongovernment organisation

NOx

Oxides of nitrogen

NO2

Nitrogen dioxide

N2O

Nitrous oxide

O3

Ozone

PAH
PPCT

Polycyclic aromatic hydrocarbons
Pollution Control Task Team, City of Johannesburg

PM10

Particulate matter with an aerodynamic diameter of < 10 microns

PM2.5

Particulate matter with an aerodynamic diameter of < 2.5 microns

RELs

Reference exposure levels

SABS

South African Bureau of Standards

SANAS
SDR

South African National Accreditation Service
Service District Region

SoE

State of the Environment

SO2

Sulphur dioxide

TOC

Total organic compounds

TSP

Total suspended particulates

TWG

Technical working group

USEPA

United States Environmental Protection Agency
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WB

World Bank

WHO

World Health Organisation
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1

INTRODUCTION

Ekurhuleni Metropolitan Municipality, which comprises a mixture of industrial, mining,
commercial, agricultural and residential land use activities in close proximity to one another,
faces complex and pressing air pollution challenges. Atmospheric emissions within the
Metropolitan include vehicle tailpipe emissions, household fuel combustion products,
industrial releases, waste disposal related emissions, windblown dust from mine tailings
impoundments, biomass burning emissions and fugitive dust emissions from vehicle
entrainment, materials handling and agricultural activities.
The impact of atmospheric emissions emanating from sources within the Metro 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 region. Atmospheric
emissions from local sources however also impact on the air quality of neighbouring regions,
with Ekurhuleni, for example, being considered a contributor to background air pollution
concentrations within the City of Joburg and Sedibeng District Municipality. On a global
scale, the contribution of greenhouse gases from sources within the Metro to climate change
is of concern.

Figure 1.1 Location of Ekurhuleni Metropolitan Municipality within Gauteng Province
(EMM First Year State of Environment Report 2003).

The need for the Ekurhuleni Metropolitan Municipality (EMM) to develop, implement and
maintain an air quality management plan is driven by both national and local policies.
According to the Constitution, municipalities have the executive authority in respect of air
pollution control. In responding to this responsibility and to the impending National
Environmental Management: Air Quality Act, the Ekurhuleni Metropolitan Municipality
proactively initiated an air quality management plan development process. The purpose of
this process was to structure actions taken to achieve and sustain acceptable air quality
levels throughout the Metro, so minimising the potential for harm to human health and the
environment.
The impending Air Quality Act, scheduled to replace the Air Pollution Prevention Act of 1965,
represents a shift from national air pollution control based on source controls to decentralised
air quality management through a receiving environment approach. In terms of the
impending Air Quality Act local authorities are required to include Air Quality Management
(AQM) Plans in their Integrated Development Plans. The management of urban air quality
as a matter for local government under a uniform set of national air quality standards has
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been practised in the USA for over two decades and was introduced in the United Kingdom,
Australia and various other countries in the last decade.
1.1

Purpose and Scope of Study of the AQM Plan Development Process

The main purpose of the AQM plan development process was to place Ekurhuleni
Metropolitan Municipality firmly on a path of proactive and effective air quality management
and planning. Such planning will ensure that significant sources of air quality impacts are
costeffectively and fairly controlled, best air quality management practices routinely
implemented, and ultimately air quality rendered unharmful to human health and welfare and
the broader environment.
Airshed Planning Professionals (Pty) Ltd was appointed to assist EMM in the development of
its AQM Plan. Airshed subcontracted Environmental Science Associates and Zitholele
Consulting to provide support services for the project. Zitholele was responsible for public
notification of the project and for consultation with interested and affected parties. The
project had two focus areas:


Baseline assessment of air pollution concentrations and air quality management
practices within EMM, and inventory of national and provincial requirements pertaining to
AQM Plan development.



Development of an Air Quality Management Plan for EMM, taking into account:


operational and functional structure requirements



air quality management system component requirements



source identification and prioritisation



emission reduction measures implementable



mechanisms for facilitating interdepartmental cooperation in the identification
and implementation of emission reduction measures for certain sources



human resource development (training) requirements

Given the importance of the product it was considered imperative that the project team not
function in isolation from the EMM and key stakeholders. The following structures were
therefore established:
EMM Project
Manager
Technical Working
Group

Airshed Project
Team

Air Quality
Stakeholder
Group

The Technical Working Group comprised persons able to contribute to the process in one of
two ways: (a) through providing input into the air quality management system design, e.g.
participating in the design of the air quality monitoring network; and (b) assisting with
emission reduction measure drafting and with assessing the feasibility and cost implications
of implementing measures within the industrial, mining, domestic fuel usage and transport
sectors. Representatives from the various EMM departments responsible for environmental
management, environmental health, municipal infrastructure, housing, transport and spatial
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planning were invited to participate on the technical working group. Representation was also
invited from Airkem and the Springs Air Quality Forum due to the existing or proposed air
quality monitoring activities of these groups. The Gauteng Department of Agriculture,
Conservation and Environment (GDACE), the Department of Environmental Affairs and
Tourism and the Department of Minerals and Energy were also asked to nominate
representatives. A list of the persons represented on the Technical Working Group and their
relevant affiliations is given in Appendix A.
Air Quality stakeholder group representatives were identified by Zitholele Consulting on the
basis of a consultative process. The main functions of the Air Quality Stakeholder Group
included: (i) assisting in the categorisation of issues raised during the broad consultation
process; (ii) assisting in identifying the potential for tradeoffs and compromises where
conflicting views are given by various stakeholders; and (iii) acting as a "sounding board" to
assist the project team in determining whether the key issues have effectively been
communicated in the documents scheduled for distribution.
The air quality management plan is intended to address various categories of air pollutants
including: toxic and odoriferous substances, greenhouse gases and ozone depleting
substances.
The plan will however not address the quantification, monitoring and
management of noise and radioactivity.
1.2

Legislative and Regulatory Framework for Air Quality Management and Planning

In the development of Ekurhuleni’s AQM Plan, consideration must be given to national and
provincial requirements, AQM plan development by other metropolitans and cities within RSA
and international best practice pertaining to AQM Plan development and implementation. In
order to preempt 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 National Environmental Management: Air Quality Bill (as amended by the
Portfolio Committee on Environmental Affairs and Tourism, National Assembly, in August
2004). Information was obtained from other metros, including the Cities of Cape Town and
Joburg and Ethekwini Metropolitan Municipality, 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

Impending National Environmental Management: Air Quality Act – Introducing a
New Approach to Air Quality Management

Air pollution control is currently administered at a national level by the Department of
Environmental Affairs and Tourism according to the Atmospheric Pollution Prevention Act
No. 45 of 1965 as amended. The Air Pollution Prevention Act regulates the control of
noxious and offensive gases emitted by industrial processes, the control of smoke and wind
borne dust pollution, and emissions from diesel vehicles. The implementation of the act is
charged to the Chief Air Pollution Control Officer (CAPCO).
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 internationally considered to represent good air quality
management practice. The recent revision of this Act as part of the Law Reform Process
reflects the overarching principles within general environmental policy and will bring
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legislation in line with local and international air quality management practices.
approach to be supported by the new legislation is outline below.

The

A shift from national air pollution control based on sourcebased controls to decentralised air
quality management through an effectsbased approach is supported by the impending
legislation. An effectsbased approach requires the setting of ambient air quality standards.
Ambient standards that 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 may be established. 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 longterm 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 authorities.
Sourcebased controls, including best practicable means (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. Provision is also made
for implementation of alternative regulatory approaches in programmes aimed at the
attainment and maintenance of ambient standards. Such alternative approaches include
proactive controls, marketincentives and disincentives, selfregulation, communitybased
initiatives and awareness and education campaigns. The integration of diverse emission
reduction approaches is required to 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, evenhanded and costeffective way. The need to regulate diverse source
types reinforces the need for varied management approaches ranging from command and
control methods to voluntary measures.
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 decision
making process will be enhanced through education and awareness programmes aimed at
the empowerment of communities.
Emphasis is to be placed on 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.
Under the impending Air Quality Act local authorities will be held responsible for air quality
management planning.
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 is however needed to ensure a basis for effective air quality management, in terms of
expertise, funds, and the consistent implementation of tools.
1.2.2

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 Municipal Structures Act, together with the Local Government: Municipal Systems Act 32
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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, decisionmaking 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 provision of
access to information.
According to Section 156(1) of the Constitution a municipality has the executive authority in
respect of air pollution, and has the right to administer the local government matters listed in,
Part B of Schedule 4 of the constitution that deals with air pollution. Section 156(2) makes
provision for a municipality to make and administer bylaws for the effective administration of
the matters that it has the right to administer so long as such bylaws 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, EMM is able to pass bylaws
dealing with local air pollution control.
1.2.3

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 Air Quality Bill, are outline in Table 1.1. 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 bylaws in line with national and provincial policy and
legislation.

Table 1.1 Proposed national, provincial and local government functions as informed
by the Air Quality Bill
NATIONAL Government
Functions and Responsibilities

PROVINCIAL Government
Functions and Responsibilities

LOCAL Government
Functions and Responsibilities

Establish & review national
framework
Identify priority pollutants

Air quality monitoring
Monitor municipality performance

Air quality monitoring
Emission monitoring

Establish national air quality
standards

Identify priority pollutants

Identify priority pollutants

Establish national emission
standards

Establish provincial air quality
standards

Establish local emission standards

Appoint national AQ officer
Integrate AQM plans into their
Environmental Management Plans

Establish provincial emission
standards
Appoint provincial AQ officer

Appoint AQ officer
Develop and implement AQM plan as
part of their Integrated Development
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NATIONAL Government
Functions and Responsibilities

Declare priority areas

PROVINCIAL Government
Functions and Responsibilities
Integrate AQM plans into their
Environmental Management Plans

Prepare priority areas AQMP
List activities
Declare controlled emitters
Set requirements for pollution
prevention plans

Declare priority areas
Prepare priority areas AQMP
List activities

Declare and set requirements for
controlled fuels

Declare and set requirements for
controlled fuels

LOCAL Government
Functions and Responsibilities
Plans (IDP)
Collaborate with national & provincial
govt (within priority areas)
Perform emission licensing authority
functions (metros and district
municipalities)

Declare controlled emitters
(Perform emission licensing authority
functions if no capacity by local
Set regulations for dust, odour, noise authorities)

Investigate & regulate transboundary
pollution
Investigate potential international
agreement contraventions

1.2.4

Status of National Legislative and AQM Framework Development Process

Rollout components of the National Air Quality Management Framework were given by the
DEAT as comprising:
(1) National air quality management approach
(2) New air quality management legislation
(3) Institutional model for effective implementation of the new legislation
(4) Organisational development and capacity building for the effective implementation of the
new legislation
(5) Setting of ambient air quality standards
(6) Managed transition from APPA to the new legislation
(7) National air quality monitoring programme
(8) Standard methods for ambient air quality monitoring, sample analysis and reporting
(9) Standard methods for pointsource emission monitoring, sampling analysis and reporting
(10) Standard ambient air quality modelling
(11) Air quality management strategy guidelines
The DEAT proposes to use the following two projects as vehicles to rollout the National Air
Quality Management Programme:


Durban South Industrial Basin Ministerial Multipoint Plan for air pollution
mitigation. The pilot project already underway will be used to test and inform
strategies for dealing with air pollution 'hot spots' and local government roles
and responsibilities.
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Gauteng Air Quality Management Strategy Project  Pilot project currently
under development that will test the information management, strategy
development and implementation as well as vertical integration between
national, provincial and local spheres of government.

Delays have been experienced by DEAT in its rollout of various of the abovementioned air
quality management components. Progress made to date may be summarised as follows:


National Environmental Management: Air Quality Act – The Air Quality Bill was
gazetted for public comment during 2003, submitted to the National Council of
Provinces during November 2003 and was discussed in parliament in February 2004.
Due to concerns raised during the public hearings held as part of the parliamentary
session it was decided that the DEAT review the Bill and consult with interested and
affected parties prior to the Bill being resubmitted to parliament. The Bill was
resubmitted to the National Assembly Portfolio Committee on Environmental Affairs
and Tourism and amended and accepted by this Committee in August 2004. The Bill
was again tabled before the National Council of Provinces in October 2004. The Bill
was approved by provinces and sent to the President’s office for signature. As at 25
January 2005 the Bill had not yet been signed.



Air Pollution Prevention Act (Act No. 45 of 1965) to Air Quality Act transitional
programme – The CSIR was appointed by DEAT during the first half of 2004 to
undertake this 18 month project. The transitional phase project includes the
finalisation of the National Air Quality Management Programme, the compilation of an
implementation manual for the Air Quality Act, the training of Provincial air quality
managers, and the drafting of regulations required for Act implementation.



National Air Quality Management Approach – This approach has been
comprehensively documented in the Draft National Air Quality Management
Programme (NAQMP) 20002010. This draft will be finalised as part of the DEAT’s
‘Transitional Phase’ project that was initiated during the first half of 2004.



Organisational development and capacity building for effective implementation of new
legislation – Organisational models are being considered as part of the various pilot
projects currently being undertaken. Although the Transitional Phase project focuses
on the training of provincial government, the next phase of the DEAT’s programme
includes capacity building of local authorities.



Ambient air quality standard setting. The SABS was engaged to assist the DEAT in
the facilitation of the development of ambient air quality standards. A technical
committee was established to oversee the development of standards. Three working
groups were established by this committee for the drafting of ambient air quality
standards for (i) sulphur dioxide, particulates, oxides of nitrogen and ozone, (ii) lead
and (iii) volatile organic compounds, specifically benzene. Two documents were
produced during the process, viz.:
SANS 69  South African National Standard  Framework for setting & implementing
national ambient air quality standards
SANS 1929  South African National Standard  Ambient Air Quality  Limits for
common pollutants
The latter document includes air quality limits for particulate matter less than 10 µm in
aerodynamic diameter (PM10), dustfall, sulphur dioxide, nitrogen dioxide, ozone,
carbon monoxide, lead and benzene. The SANS documents were approved by the
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technical committee for gazetting for public comment. These draft documents were
made available for public comment during the May/June 2004 period and were
finalized and published during the last quarter of 2004. The DEAT raised concerns
regarding certain policy issues having been addressed in the documents. Although
the SANS documents have been finalised, it is currently uncertain whether these
standards will be adopted by the DEAT. The current, primarily outdated air quality
guidelines have been included in the Air Quality Bill in the interim. The ambient air
quality standards to be promulgated by the DEAT are currently under investigation as
part of the Transitional Phase project. DEAT intends to issue its revised standards for
public comment in about mid 2005 and to finalise these standards by the end of 2005.
It is not currently known whether these standards will reflect those determined during
the SANS process.


Standard methods for ambient air quality monitoring – SANS 1929 provides guidance
on macro and micrositing of monitoring stations, selection of suitable numbers of
stations, data quality objectives, and gives reference methods for measuring pollutant
concentrations.



Standard ambient air quality modelling – SANS 1929 provides guidance on the use of
atmospheric dispersion modelling for compliance demonstration.

Every effort was made to ensure that the Ekurhuleni Metropolitan Municipality’s AQM Plan
was informed by and reflects national and provincial regulatory changes. Given that various
of the regulations are still in development and the Air Quality Act not yet promulgated it is
crucial that the EMM AQM Plan be reviewed following:


Promulgation of the Air Quality Act in its final form



Completion of the Air Quality Act implementation manual, regulations, standards and
guidance documents compiled during the Transitional Phase Programme

In the implementation of the EMM AQM Plan it is also important that attention be paid to:


Recommendations regarding local air quality management measures, emission
reduction strategy implementation and local government responsibilities from the
Durban South Project



Guidance on local government responsibilities and on mechanisms for coordinating
responsibilities between national, provincial and local spheres of government (as an
outcome of the Gauteng AQM Strategy Project)

EMM adopted a proactive approach in its development and implementation of an AQM Plan
ahead of it being required to do so by law. Similar approaches are being adopted by other
local authorities. The City of Joburg has had an air quality baseline assessment undertaken
and air quality management plan developed, with this plan having been approved for
implementation by the local council during September 2003. Ethekwini and Cape Town have
similarly completed situation analyses and are in the process of air quality management
planning. Despite the current absence of national guidelines on air quality management
planning, these cities and metropolitan municipalities are following similar approaches.
1.2.5

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 development of local air quality management plans,
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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 were identified based on
international experience. Such factors were used as the basis for the development of an
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, medium
and longterm
(3.3) Evaluation & prioritisation of control measures based on air quality
improvements, exposure reductions, technical feasibility and socio
economic acceptability
(3.4) Performance indicator definition and progress monitoring design
(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 Ekurhuleni Metropolitan Municipality is outlined in Exhibit 1.
This content was used as the starting point for the development of the EMM AQM Plan.
EXHIBIT 1
Proposed Contents and Structure of an AQM Plan for the Ekurhuleni Metropolitan Municipality
(1)

Executive Summary

(2)

Introduction
 Purpose
 Legislative and regulatory context

(3)

Ekurhuleni Metropolitan Municipality Planning Area
 Geographical area
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 Air quality setting
~ priority pollutants, contributing sources, key impacted areas
~ future projections
(4)

Air Quality Management Policy Framework
 Vision statement and mission
 Strategic goals and objectives
 Approach to air quality management

(5)

Local Air Quality Objectives
 Ambient air quality guidelines and targets
 Schedule for meeting targets

(6)

Air Quality Management System
 Ambient air quality monitoring programme
 Emissions inventory
 Air pollution dispersion modelling
 Reporting protocol
 Public consultation procedures

(7)

Air Pollution Reduction Strategy
 Control strategy development programme
 Case studies of successful reduction initiatives (if required by national regulations)
 Prioritised control measures and mitigation schedule
~ Shortterm controls
~ Mediumterm controls
~ Longterm strategies
 Demonstration of target achievement
 Performance monitoring and progress reporting

(8)

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

(9)

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

(10)

Information Dissemination and Public Consultation Processes

(11) Air Quality Management Plan Approval and Review Processes
(12) References
Appendices

1.4

EMM 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 Metro
- inventory of current procedures and methods adopted by the Metro, GDACE and
national authorities to combat air pollution within the region
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-

determine national and provincial requirements pertaining to AQM planning within
Ekurhuleni
review best international practices pertaining to AQM Plan development and
implementation

(2) Propose pertinent actions to be taken by relevant Departments within the Ekurhuleni
Metropolitan Municipality in the short and mediumterms 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
(3) Conduct meetings with Technical Working Groups to discuss proposed measures. The
names and affiliations of the persons participating in the activities of the technical work
group are given in Appendix A.
(4) Consolidation of proposed measures within discussion documents. Three discussion
documents were compiled, viz.: (i) proposed air quality management policy framework,
(ii) air quality management system design, and (iii) emission quantification and reduction
programme.
(5) Workshopping of measures included in the discussion documents with the Technical
Working Group and Air Quality Stakeholder Group. Members of the Air Quality
Stakeholder Group participating at the various workshops are listed in Appendix B.
(6) Revision of the content of the discussion documents 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 documents. Presentation of the contents of the draft plan to the Ekurhuleni
Portfolio Committee and workshopping of the draft plan with the Technical Working
Group and the Air Quality Stakeholder Group.
(8) Integration of comments received and compilation of a DraftFinal Air Quality
Management Plan. Submission of the draftfinal plan to EMM, the Technical Working
Group and Air Quality Stakeholder Group and placing of the document in public places(1).
(9) Workshopping of the contents of the plan with the public (24 November 2004), collation of
comments and addressing of issues prior to plan finalisation.
(10) Submission of the Final AQM Plan to EMM (January 2005), with copies of the plan
circulated to Technical Working Group and Air Quality Stakeholder group members and
placed in public places for general access.
1.5
·

Key Considerations in AQM Plan Development
Focus on air quality management framework development in the shortterm

1

Copies of the DraftFinal Air Quality Management Plan were place in all municipal libraries within Ekurhuleni.
Advertisements were placed in the press to notify people of the availability of these documents and to invite their
comments.
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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 monitoring, dispersion modelling and environmental reporting (etc.).
An effective air quality management framework is not currently in place within the
Ekurhuleni Metropolitan Municipality 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 shortterm emphasis thus needs to be placed on establishment of an air quality
management framework, including air pollution control and air quality management skills,
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 shortterm 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 shortterm 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 shortterm. Such evidence
typically comprises the integrated assessment of preliminary emission estimates, ambient
air quality monitoring and health risk studies. Examples include: household 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: (i) preliminary emission
estimates, (ii) anticipated increases in traffic volumes and congestion rates, (iii) elevated
NOx concentrations measured within the Metro, and (iv) the identification of this sector as
being of primary concern by many developing countries. There is thus sufficient
motivation for shortterm actions to be taken aimed at addressing vehicle emissions in
the medium to longterm.

·

Identification of sources for which further assessment is required to determine the need
for and/or most suitable types 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 shortterm. The
intention being to implement further controls in the medium term on individual operations
found to be associated with significant impacts.
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 shortterm.
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Other sources that are not currently quantifiable in terms of emissions or impacts include
industrial and commercial fuel burning appliances, wild fires, fugitive releases from
agricultural activities and vehicle entrainment of dust from roads. The quantification of
such sources and their impacts prior to implementing emission reduction measures is
advocated.
·

Need to facilitate interdepartmental cooperation 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 potentially impacting significantly on
pollution potentials within the Metro (e.g. mine tailings, waste incineration and disposal).
The implementation of emission reduction measures for certain sources would require
that the Ekurhuleni Environment and Tourism Department set up cooperative
arrangements with other local departments (e.g. the identification and implementation of
traffic volume reduction opportunities would require cooperation with the Department of
Transportation Planning; the regulation of mining operations needs to be done in
consultation with Department of Minerals and Energy).
For the source types listed above, attention needs to be focused in the shortterm on the
establishment of interdepartmental cooperative structures or the effective utilization of
existing structures in order to support the identification and implementation of effective
emission controls in the medium and longerterms.

·

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 Ekurhuleni Metropolitan Municipality 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 Ekurhuleni and to existing functional
structures pertaining to air pollution control and air quality management. The policy
framework for air quality management plan implementation is outline in Section 3 and local
air quality objectives presented in Section 4. Section 5 comprises a description of the air
quality management system to be implemented by EMM. The emission quantification and
reduction programme to be implemented 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

Ekurhuleni Metropolitan Municipality Planning Area

Geographical Setting

The Ekurhuleni Metropolitan Municipality is located in the eastern region of the Gauteng
Province (Figure 2.1). It borders the City of Johannesburg in the west, the City of Tshwane
in the northwest, the Kungwini Municipality to the north and the Delmas Municipality to the
east. Midvaal and Lesedi municipalities, which form part of the Sedibeng District Municipality
are located to the south of Ekurhuleni.
Ekurhuleni extends for ~45 km from west to east, and for ~55 km from north to south,
covering an area of about 1 923 km2. The metropolitan is divided into Northern, Southern
and Eastern Service Delivery Regions (SDRs). The SDRs cover the following areas:


Southern SDR: Germiston (as regional centre), Alberton, areas of Boksburg and
section of Freeway Park, amongst others.



Eastern SDR: Springs (as regional centre), Nigel, KwaThema, Tsakane, Duduza, part
of Benoni, Brakpan and Boksburg, and the EtwatwaDaveyton area.



Northern SDR: Kempton Park (as regional centre), Tembisa, part of Benoni,
Edenvale and part of Germiston, including Bedfordview and Primrose.

Figure 2.1 Northern, Southern and Eastern Service District Regions comprising
Ekurhuleni Metropolitan Municipality (Ekurhuleni State of Environment Report 2003).
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The topography of Ekurhuleni is generally undulating with elevation ranges from 1460 to
1760 m. Higher lying areas and ridges occur on the western side of the metropolitan. The
region is characterized by a temperate climate. Rainfall averages about 710 mm per annum,
but significant interannual variations in total rainfall are experienced.
Rain falls
predominantly during summer months, frequently in lateafternoon electrical storms.
During winter months the region is dominated by the continental high pressure system which
is characterized by largescale subsidence, clear skies, light winds and strong temperature
inversions. Northerly to northwesterly winds prevail during much of the year due to the
prevalence of the high pressure system. Although such winds continue to dominate during
winter months, the northward shift of the high pressure belt and resultant influence of
westerly wave disturbances on the region gives rise to an increase in the frequency of winds
from the southwesterly sector. An increase in the frequency of northeasterly wind during
spring and summer months is the result of the southward migration of the high pressure belt,
with airflow being influenced both by anticyclonic subsidence and easterly wave systems.
Multiple elevated inversions occur in the middle to upper troposphere as a result of large
scale anticyclonic subsidence. Three distinct elevated inversions, situated at altitudes of
approximately 700 hPa (~3 km), 500 hPa (~5 km) and 300 hPa (~7 km), were identified over
southern Africa. The height and persistence of such elevated inversions vary with latitudinal
and longitudinal position. During winter months the first elevated inversion is located at an
altitude of around 3 km over the plateau. In summer this inversion is known to increase in to
4 to 5 km over the plateau (Diab, 1975; Cosijn, 1996). Given the elevation of Ekurhuleni it is
evident that the dispersion of air pollutants is frequently confined within the 1300 to 1500 m
of atmosphere above the ground. Due to the occurrence of nocturnal, surfacebased
temperature inversions the mixing layer may range diurnally from a depth of 0 m during the
nighttime to the base of the lowestlevel elevated inversion during unstable, daytime
conditions (i.e. 1300 to 1500 m).
2.1.1

Industrial Activities and Electricity Generation

Ekurhuleni comprises the largest industrial area in the country. Approximately 40% of all
industrial activity in Gauteng Province derives from the EMM area. The Gauteng Spatial
Development Framework has identified EMM as a core focus area for future economic
development in the province (Ekurhuleni 2003 State of Environment Report). Industrial
activities are primarily located within the southwestern part of the metro, in areas such as
Germiston and Alrode. In Kempton Park and Edenvale, some industrial activity developed
round the airport. Industrial activities are also closely linked to the railway system.
Approximately 8000 industries and 5000 supporting enterprises were reported to be located
in the EMM during 2003. Source and emissions data collated during the baseline
assessment indicates that there are at least 320 Scheduled Processes currently in operation
within the EMM, with local industries undertaking 41 of the 72 processes listed in the second
schedule of the Air Pollution Prevention Act (Act 45 of 1965). Processes conducted include
sulphuric acid, phosphate fertilizer, nitric acid, chlorine, cement, acid sludge, iron and steel,
power generation, ammonia, macadam preparation, glass, nickel and pulp and paper
processes.
The industrial operations are located within approximately 20 separate industrial areas that
are concentrated in seven industrial nodes, including:
Four nodes lie directly adjacent to the Greater Johannesburg Metro:
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The Olifantsfontein and Clayville Industrial areas to the north of Tembisa –
accommodates predominately heavy industry.



The Isando, Spartan, Jet Park complex – located just west of Johannesburg
International Airport – comprising predominately light and heavy industrial activities.
Edenvale, with is few smaller light industries forms part of this node.



The Germiston Industrial area, comprising portions to the east and west of Germiston
CBD, Wadeville, Alrode and Roodekop.

The remaining three nodes lie in the central, eastern and southern parts of the EMM:


The Boksburg East, Anderbolt, Benoni South and Apex industrial areas – represent
fairly old industrial areas.



The Brakpan and Springs industrial area to the east and the Nigel industrial area to
the south represent smaller industrial areas.

Only one power station generating electricity for the national grid is located within Ekurhuleni,
viz. Kelvin Power Station. Located in Kempton Park, Kelvin Power station is coalfired and
has a total capacity of 600 MW. Although new bagfilters were installed during 2003 to
restrict particulate emissions from the power stations ~70 m stacks, gaseous emissions from
the power station are currently uncontrolled.
2.1.2

Household Energy Use

Although most households within the EMM use electricity for lighting (75%), heating (62%)
and cooking (66%), coal, paraffin and candles are shown to still be important energy
sources. Paraffin is used for heating (13%) and cooking (26%), while 19% of households
use coal as a heating source and 6% as a cooking source. Wood is used by <1.5% of
households for cooking and heating purposes. The black population is most dependent on
coal, paraffin and candle use. The distribution patterns of fuel use is linked with the former
townships and informal residential areas.
The continued use of coal and wood by a large section of the population within Ekurhuleni
Metro represents a cause for concern with regard to air pollution and health risk potentials.
These fuels continue to be used for primarily two reasons: (i) rapid urbanisation and the
growth of informal settlements has exacerbated backlogs in the distribution of basic services
such as electricity and waste removal, and (ii) various electrified households continue to use
coal due particularly to its cost effectiveness for space heating purposes and its multi
functional nature (supports cooking, heating and lighting functions). Coal is relatively
inexpensive and is easily accessible in Ekurhuleni due to the proximity of the region to coal
mines and the welldeveloped local coal merchant industry.
Coal burning emits a large amount of gaseous and particulate pollutants including sulphur
dioxide, heavy metals, total and respirable particulates including heavy metals and inorganic
ash, carbon monoxide, polycyclic aromatic hydrocarbons, and benzo(a)pyrene. Polyaromatic
hydrocarbons are recognised as carcinogens. Pollutants arising due to the combustion of
wood include respirable particulates, nitrogen dioxide, carbon monoxide, polycyclic aromatic
hydrocarbons, particulate benzo(a)pyrene and formaldehyde. Particulate emissions from
wood burning within South Africa have been found to contain about 50% elemental carbon
and about 50% condensed hydrocarbons. The main pollutants emitted from the combustion
of paraffin are NO2, particulates, carbon monoxide and polycyclic aromatic hydrocarbons.
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2.1.3

Transportation Systems

In the EMM transportrelated emissions is of concern due to the relatively large distances
traveled by commuters as a result of the spatial separation of work and residential areas.
Towns within the EMM are linked by highways as well as national and provincial roadways of
high standards. The Germiston Railway Centre is a major eastwest and northsouth rail
interchange. During peak operation periods the PretoriaGermiston rail link has a frequency
of 25 trains per hour, while 829 bus trips carry approximately 37000 passengers over 560
routes per day in the morning peak periods. There are about 11 250 registered minibus taxis
operating in the EMM area, providing transport for 335 000 passengers per day (Ekurhuleni
2003 State of Environment Report).
There are four major concentrations of historically disadvantaged communities situated on
the outskirts of the activity nodes. These four areas are Tembisa, the Katorus complex
(Katlehong, Tokoza and Vosloorus), the Kwatsaduza complex (Kwa Thema, Tsakane and
Duduza) and the DaveytonEtwatwa complex. Informal settlements are concentrated mainly
around these 4 complexes, although various informal settlements occur in an eastwest band
from the west of Germiston through to the east of Brakpan, and some to the south of
Daveyton and surrounding Springs (Ekurhuleni 2003 State of Environment Report, SRK).
Priority issues that are of concern within the EMM related to the air quality implications of the
transport sector include:




largescale use of private vehicles
poor public transport services
need to expand metropolitan airports

Mass transport infrastructure has been reported to be losing market share to motor vehicle
transport as well as commercial road transport (Ekurhuleni 2003 State of Environment
Report). The average travel mode used for work trips in each of the districts is shown in
Table 2.1. Cars remain the main mode of transport within the EMM, accounting for ~53% of
travel. The public transportation sector includes the use of rail (7.2%), minibus taxis (27.5)
and buses (2.6%). Walking and cycling accounts for 9.2% of the model split. Urban sprawl
and the location of residential settlements far from employment areas are responsible for
long daily commutes.
Table 2.1 Percentage travel mode used within various districts within the EMM
Home
District
Alberton
Benoni
Boksburg
Germiston
Kempton
Park
Brakpan
Nigel
Springs
ALL

Train (%)

Bus (%)

Taxi (%)

Car (%)

Other (%)

40.9
46.6
67.3
84.9
48.5

Walk/Cycle
(%)
7.6
9.6
2.5
7.5
5.7

4.3
7.2
3.6
0.6
17.4

5.5
2.7
1.9
0.9


40.5
32.2
24.8
3.8
27.7

14.3
2.6
2.4
7.2

2.2

9.3
2.6

51.3
26.9
24.7
27.5

17.0
34.4
45.7
52.5

15.3
33.6
17.9
9.2


2.5

1.1

1.2
1.7

2.4
0.8

Source: Ekurhuleni Integrated Transport Plan, 2002 – as sited in Ekurhuleni 2003 SoE Report.
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2.1.3.1 Road Traffic
Ekurhuleni is linked to virtually all major destinations in the country by way of its freeway
network, viz. R21 to Tshwane, N12 to Mpumalanga Province, N17 to Mpumalanga, N3 to
Kwazulu Natal and the R26 to the Free State. The eastwest road infrastructure of
Ekurhuleni is well developed. Ekurhuleni was reported to have approximately 8 300 km of
roads in 2003, of which 6 700 km are tarred and the remaining 1 600 km are gravel roads.
Although 10% of roads in Ekurhuleni experience high levels of congestion, overall there is
less congestion in Ekurhuleni compared to that of the Greater Johannesburg and Tshwane
(Ekurhuleni 2003 State of Environment Report).
Air pollution from vehicle emissions may be grouped into primary and secondary pollutants.
Primary pollutants are those emitted directly into the atmosphere, and secondary, those
pollutants formed in the atmosphere as a result of chemical reactions, such as hydrolysis,
oxidation, or photochemical reactions. The significant primary pollutants emitted by motor
vehicle exhausts include CO2, CO, HCs, SO2, NOx, particulates and lead. Secondary
pollutants formed due to vehicle exhaust emissions include: NO2, photochemical oxidants
(e.g. ozone), HCs, sulphuric acid, sulphates, nitric acid, sulphates, nitric acid and nitrate
aerosols.
2.1.3.2 Airports
There are three airports situated in Ekurhuleni, viz. the Johannesburg International Airport
(JIA), the smaller Rand Airport and Dunnottar Airport situated in Germiston and Nigel
respectively. In addition to these, Brakpan and Springs each have their own airfield. JIA,
situated in the Northern SDR is the biggest airport in the country and the main international
airport in South Africa. Dunnottar was previously a military airbase.
The main sources of emission associated with airport operations include: (i) vehicle tailpipe
emissions from airport arrivaldeparture activities, airport groundsupport services and airport
access traffic routes, (ii) aircraft engine emissions during aircraft idling, taxing, takeoff and
landing, (iii) auxiliary power units, and (iv) evaporative emissions during fuel handling and
storage. Pollutants released include oxides of nitrogen, carbon monoxide, carbon dioxide,
hydrocarbons, sulphur dioxide, lead, particulates, methane and various volatile organic
compounds.
2.1.3.3 Railway Transport
Germiston Station is the convergence point of all main line networks of SA’s railway
infrastructure. The entire urban complex of Ekurhuleni is well serviced by rail infrastructure.
From the Germiston Station, this rail network links the core activity areas to the
disadvantaged communities. (Although the rail network forms the backbone of the public
transport system in Ekurhuleni, over half of all work trips are made by private vehicle.)
Trains in operation in Ekurhuleni include electric, steam and dieselpowered locomotives with
the latter being prominent in the transportation of bulk materials to and from industrial sites.
Pollutants released from railway transport include carbon dioxide, carbon monoxide, volatile
organic compounds, particulates, oxides of nitrogen, sulphur dioxide, methane, ammonia and
lead. Parameters of importance in terms of the extent of emissions include: train types
(diesel, steam, electric), average train speed, number of passengers per seat, topography of
the distance traveled, slopes and hills, wind speed, number of cold starts (for diesel powered
trains), average distance between train stations, and degree of reuse of braking energy.
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2.2

Mining Operations and Tailings Impoundments

There are four major concentrations of mines and quarries in Ekurhuleni, viz. (i) Reiger Park
between Germiston and Boksburg, (ii) the area east of Benoni, (iii) an area east and south of
Springs, and (iv) three sites in the vicinity of Kwatsaduza. The first 3 areas are respectively
known as the Germiston/Boksburg, the Benoni/Brakpan/Springs and the Springs/Nigel
mining belts. Mining accounted for about 5% of the landuse within Ekurhuleni during 2000
(Ekurhuleni 2003 SoE Report).
Little mining activity takes place in the Northern SDR aside from mining activities from the
Southern and Eastern SDRs that encroach over the boundaries in the vicinity of Primrose
CBD, as well as the land south of the Lilianton industrial area and at Rynfield/Morehill.
Within the Eastern SDR mining activities still offer an economic base for at least the next five
years, partly due to new mining techniques that made possible the mining of mine rich ore
bodies through open cast methods. This mining option is being investigated in the area
south of the N12expressway in Benoni, from Snake Road to the Modderbee Prison. The
mining of natural materials such as clay also takes place within the Eastern SDR, just east of
the Vosterkroon industrial area. This mining has supported the establishment of three brick
making yards (Ekurhuleni 2003 SoE Report). Operational, abandoned and reclaimed mine
dumps were noted by the 2003 Ekurhuleni State of Environment Report to be the most
important dust sources. According to this report “(t)he lack of enforcement of Environmental
Management Program Reports (EMPRs) and other legal requirements results in the
continuation of severe dust and water pollution emanating from slimes dams and derelict
sand dumps” (Ekurhuleni 2003 SoE Report).
Mines (both abandoned and operational) were identified through consulting the latest register
of mines registered with the Department of Minerals & Energy (DME, 2001), records and
maps of the Council for Geoscience, and a networking exercise amongst known mines.
Three mining sub sectors were identified as being significant contributors to air pollution on
the East Rand in general and more specifically within the Ekurhuleni Metropolitan
Municipality. The sectors are as follows: (a) gold mining, (b) clay, fire clay and shale mining,
and (c) gravel and aggregate mining sub sectors. A total number of some 86 mines were
identified in the Ekurhuleni Metro, of which 21 mines are operational. The majority of the
remaining mines are abandoned underground gold mines and which are lying derelict.
Over the last 25 years a favourable gold price (and in particular a favourable Rand price of
gold), together with improvements in extraction technology (e.g. the carbon in leach and
carbon in resin process) made it possible for many mine tailings and certain slimes dams to
be reprocessed in order to extract residual gold. Tailings reclamation operations are
presently operated by Ergo, Crown and ERPM, with large reclamation operations being run
being Ergo and Crown mines. However, due the strengthening of the rand of late has made
the reclamation of most tailings dumps unfeasible and Ergo is reportedly winding up its
reclamation operations and is scheduled to close all processing down by March 2005.
It is reported that the current reclamation of tailings and slimes dams is reducing the number
of dams by 30% to 38% and the total surface area of the tailings by between 41% and 48%
(Table 2.2). The location of tailings dams located within Ekurhuleni Metropolitan Municipality
is depicted in Figure 2.2.
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Table 2.2 Information on tailings and slimes dam removal received from the
Ekurhuleni 2003 State of Environment Report
Total Reported
Indicator
for 2003 (ESOER)
Number of Tailings
& Slimes Dams
127
Surface Area of
Tailing & Slimes
Dams
6 532 ha

Not to be
removed

Crown Mines to ERGO to remove/ Removal of dump
remove/removed
removed
uncertain

38 dams (30%)

5 dams (4%)

74 dams (58%)

10 dams (8%)

2 672 ha (41%)

147 ha (2.3%)

3 246 ha (49.7%)

468 ha (7.1%)

Figure 2.2 Location of solid waste sites in Ekurhuleni including tailings, slimes and
waste rock dumps. Source: Ekurhuleni 2003 State of Environment Report 2003.
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2.2.1

Waste Disposal and Treatment Options

Waste treatment and disposal methods in the EMM which are of interest in terms of the
toxicity and odiferous nature of their emissions include: incineration, landfilling, and liquid
waste ponds used for the treatment, storage and disposal of liquid wastes.
2.2.1.1 Landfill Operations
The solid waste management annual report for Ekurhuleni (2003) as sited in the Ekurhuleni
2003 State of Environment Report, indicates a total general waste disposal to landfill from
industrial and domestic waste as 1.235 million tons per year. This is equivalent to a per
capital production rate of 0.35 tonnes per annum. It is notable that ash and soils constitute
about 84% of the waste stream due to the prevalence of these waste types within the waste
from the informal sector and previously disadvantaged communities.
The majority of the waste collected by the local authority is disposed to landfill, usually within
1020 km radius of the residential areas within which the waste was generated. At present,
EMM has six regional disposal facilities under its jurisdiction, viz.: Zestfontein (proposed,
Boksburg), Weltevreden (Brakpan), Simmer & Jack and Rooikraal (Germiston), Rietfontein
(Springs) and Platkop (Heidelburg, not within EMM). The formal waste sites within Ekurhuleni
are permitted, and operated, in accordance with the minimum requirements of DWAF.
Table 2.3 Landfill operations located within the EMM, including municipal and private
sites
Responsibility
Municipal landfill sites

Name

Lifespan
Available
Classification (Years)

Status

Platkop (Heildelburg, not within EMM)

GLB

47

Operational

Simmer & Jack (Germiston)

GLB

5  10

Operational

Weltevreden (Brakpan)

GLB

42

Operational

Rietfontein (Springs)

GLB+

20  38

Operational

GLB (applied
for)

38

Operational

Rooikraal (Germiston)
Zestfontein (proposed, Boksburg)
Enviroserv (Disposetech) Holfontein
Chloorkop (Kempton Park)

Proposed
H:H
H:h

35

Operational
Operational

Sappi Enstra

Sappi Enstra (Springs)

Operational

Scaw Metals

Scaw Metals

Operational

Closed sites

Alberton (Verwoerdpark)

GMB

Closed (?)

Nigel

GMB

Closed (?)

Nuffield (Springs)

GLB+

Closed

Mooifontein (Kempton Park Mun.)

GMB

Closed (?)

Tembisa

GMB

Closed (?)

The municipal waste sites in Ekurhuleni are permitted General Waste sites, although Platkop
and Weltevreden can receive some specified hazardous waste. It is also recognized that
some domestic and industrial/commercial hazardous waste may be codisposed with general
waste, due to the limited capacity to segregate such waste during disposal. For example, it
is estimated that about 2 000 tpa of asbestos waste, which is classifiable as hazardous, is
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codisposed to Platkop, and approximately 20 000 tpa of paper pulp to Weltevreden waste
site (Ekurhuleni 2003 State of Environment Report).
Limited information is available on the practical volumes and quantities of hazardous waste
disposed of to landfill sites in Ekurhuleni, or on the volumes and masses of hazardous waste
stored onsite by industrial, power generation and mining operations. Holfontein waste
disposal facility, operated by Enviroserv Holdings, is the primary hazardous waste (H:H) site
in Gauteng. This site receives waste nationally. Approximately 240 000 tpa of hazardous
waste is reported to be received by Holfontein (Ekurhuleni 2003 State of Environment
Report). Previously, hazardous waste was also received by Nuffield waste disposal site
(located southeast of Springs) but, subsequent to the closure of this site, the hazardous
wastes are being sent to Holfontein.
The Chloorkop waste disposal site is also located within the EMM. Although privately
owned, the Kempton Park and Edenvale service delivery centres are reported to be
disposing waste there (Ekurhuleni 2003 State of Environment Report). Industrial waste
disposal sites include sites operated by Scaw Metals (southeast of Alberton) and Sappi
Enstra (northeast of Springs).
Within Ekurhuleni there is no formalized comprehensive system or service for recycling. It is
estimated that approximately 50% of the general waste currently being disposed of on
landfills has the potential to be recovered for recycling or reuse, thus being diverted out of
the waste stream (specifically paper, glass, beverage cans and metal) (Ekurhuleni 2003
State of Environment Report). Informal waste disposal sites (dumps) have arisen due to the
dense informal settlements areas that have developed. Problem areas have been identified
in Tembisa, Katlehong, Takoza and, KwaThema but the problem is common to most dense
settlements (Ekurhuleni 2003 State of Environment Report).
Landfill gases of concern associated with the general or codisposal landfill options include a
range of odiferous and toxic gases. Landfill gas usually contains between 40% and 60%
methane and similar percentages of carbon dioxide. Other gases constitute only a small
fraction of the total gas, and include both inorganic products and a large number of organic
compounds. Studies indicate that over 200 compounds can be encountered in a landfill site.
Odorous substances most frequently considered in local air quality impact assessment
studies for such operations include hydrogen sulphide, butyric acid and limonene. High
concentrations of amine constituents have also been observed to be responsible for odour
impacts of various local landfills. Carcinogenic substances frequently measured at waste
disposal sites include methylene chloride and benzene.
Air quality impact assessment conducted for large hazardous and general landfill sites in
South Africa (including the Chloorkop, Holfontein and the closed Margolis waste sites) have
generally indicated that:




significant health risks, given good landfill facility management, are restricted to within
500 m of the landfill boundary;
odour impact distances can vary from 200 m to 5 km depending on facility management;
and
nuisance dust impacts are generally restricted to within the immediate boundary of the
facility.

Given the range of pollutants emitted from landfill operations (and the difficulties in controlling
emissions at sites with histories of poor management) it is recommended that landfill sites be
classified as possible "toxic hotspots" for air quality management purposes.
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2.2.1.2 Incinerator Operations
Incineration became a Scheduled Process in October 1994. Permit requirements for such
operations include operating temperature, combustion retention time and emission standard
stipulations. Since March 1998, Environmental Impact Assessments have been required to
be completed for proposed incinerator operations.
Heavy metal, dioxin and furan emissions from waste incineration represent a considerable air
quality and health risk concern related to such operations. Particulate emissions from
incinerators may also comprise heavy metals such as chromium and cadmium, which are
suspected human carcinogens. Incinerators have however to date represented the only
viable alternative for the dispose of all medical wastes. (New methods currently under
development include plasma converter technologies.)
Data on the volumes of health case wastes are limited. Based on the number of hospital
beds, and the average waste generation rate of 1.95 kg/beg/day Ekurhuleni could be
expected to produce a significant volume of medical waste requiring incineration and safe
disposal.
Information on incinerator operations, obtained in October 2000, from the Gauteng
Department of Agriculture, Conservation, Environment and Land Affairs (GDACE) are
presented in Table 2.4. According to these data there were 11 facilities operating a total of
13 incinerators at the end of 2000. None of these incinerators were reported to have
scrubbing equipment installed to restrict emissions. Certain of the operations were flagged
as being of concern in terms of equipment being old or in a poor state of repair. More current
data on incinerator operations could not be obtained from GDACE, DEAT or Ekurhuleni.
Table 2.4 Operative status and incinerator capacity of incineration operations within
the EMM (as at October 2000)
Local Authority

Benoni
Boksburg

Edenvale
Germiston

Katlehong
Kempton Park
Nigel
Olifantsfontein
Springs

Facility Name

Actonville Hospital
Glynnwood Hospital
Boksburg Prison
ERPM Hospital
Tambo Memorial
Tambo Memorial
Edenvale General
Enviroserv Rietfontein
Enviroserv Rietfontein
Germiston
Natalspruit
Arwyp Medical Centre
Nigel Hospital
Tembisa Hospital
Tembisa Hospital
Far East Rand
Pholosong Hospital
Pholosong Hospital

Operative
Status
Yes
Yes
Yes
No
No
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
No
No
Yes
Yes
Yes

Incinerator
Capacity
(t/month)
27
27
9

Actual Waste
Incinerated
(kg/month)
3000
3000
150

(1)

FLAGS

X
64
64
27
200
200
27
18
9
18
64
64
27
82
82

400
540
100000
1000
990

X
X
X

50
500
10500
200

X

Notes:
(1)
Incinerators noted to be old, in a poor state of repair and/or not operating efficiently are indicated (as at October
2000).
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The emission rates of incinerator operations are a function of fuel usage, waste composition,
incinerator design characteristics and operating conditions. Incinerator emissions from
emissions from incinerators may be grouped into: criteria gases (sulphur dioxide, oxides of
nitrogen, carbon monoxide, lead and particulates), acid gases (hydrogen chloride, hydrogen
bromide, hydrogen fluoride), metals (chromium, arsenic, cadmium, mercury, manganese,
etc.) and dioxins and furans  (such as polychlorinated dibenzopdioxins and dibenzo
furans). Given the range of pollutants emitted from incinerator operations and the toxic
nature of various of such pollutants, it is recommended that incinerators be identified as
potential "toxic hotspots" for air quality management needs purposes. Incinerator emissions
have a greater sphere of influence than do landfills and waste water treatment plants due to
the elevated nature of the emission and the larger quantities being released.

2.2.1.3 Waste Water Treatment Works
Given the DWAF Baseline Study (as sited in the Ekurhuleni 2003 SoE Report) projected
sludge production rate of 50 g/person/day, Ekurhuleni could be expected to produce in the
order of about 175 tons of day sludge per day. Ekurhuleni has a number of sewage
treatment plants of its own. These sites are operated under contract by a section 21
company, the East Rand Water Care Company (ERWAT). It is reported by the East Rand
Water Care Company (ERWAT) that Ekurhuleni has 18 wastewater treatment plants.
The potential for emissions of volatile organic compounds (VOCs) during wastewater
treatment is a cause for concern. Species measured at local waste water treatment works
have included: hydrogen sulphide, mercaptans, ammonia, formaldehyde, acetone, toluene,
ethyl benzene, xylenes, perchloroethylene, butyric acid, propionic acid, valeric acid and
acetic acid. Species that generally represent the most important odorants include: hydrogen
sulphide, mercaptans, ammonia, and the various fatty acids (butyric, propionic, valeric and
acetic).
2.3

2.3.1

Priority Sources, Pollutants and Areas

Priority Pollutants

Pollutants that have been measured to exceed guideline values within the EMM include
PM10 (particulate matter less than 10 microns in aerodynamic diameter), sulphur dioxide and
nitrogen dioxide. Sites at which such exceedances have been measured(1) to occur are as
follows:
Nitrogen dioxide

Esterpark

Particulates

Esterpark, Boksburg (various sites – Etwatwa, Boksburg East, Reiger
Park, Vosloorus, Villa Liza), Brakpan, Springs (various sites – CBD, New
Era, Nuffield, Thebelisha, White City), Tembisa and Ivory Park

Sulphur dioxide

Esterpark, Boksburg (Cinderella, Boksburg East, Vosloorus), Brakpan
(Leachville), Springs (various sites – CBD, New Era, Nuffield, Thebelisha,
White City, Dr WK du Plessis School), Tembisa and Ivory Park

1

Only sites at which exceedances were monitored to have been exceeded are listed in the table. It is noted that
guideline exceedances is likely do occur at various other locations within the EMM at which monitoring has not
been conducted.
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Based on monitoring campaigns conducted within Ekurhuleni and in similar local urban
areas, benzene and ozone have been noted to exceed health guidelines. Benzene
thresholds are typically exceeded in close proximity to busy highways and intersections and
at large filling stations. Ozone, which is formed in the atmosphere through the conversion of
volatile organic compounds and oxides of nitrogen, is typically elevated downwind of urban
areas.
2.3.2

Sources of Emission within Ekurhuleni

The characterisation of baseline air quality and the identification of priority sources, pollutants
and areas represent the basis of effective air quality management and planning. The
collation, analysis and presentation of relevant and recent existing information on sources
and emissions was undertaken during the baseline assessment (Scorgie et al., 2004a).
Sources of emission identified as occurring within the EMM are summarised in Table 2.5.
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 region.
Pollutants released by each source are indicated.
Table 2.5 Sources of atmospheric emissions within Ekurhuleni and their associated
emissions
Sources
Vehicletailpipe emissions
Industrial operations, energy generation
and commercial fuel burning appliances
Domestic fuel burning
Aviation emissions
Landfills
Incineration
Vehicleentrainment of road dust
Biomass burning
Mining activities
Agricultural activities
Tyre burning
Windblown dust from open areas

PM
x

SO2
x

NOx
x

CO
x

CO 2
x

CH4
x

HAPs
x

x

x

x

x

x

x

x

x
x
x
x
x
x
x
x
x
x

x
x

x
x

x
x

x

x

x

x
x
x
x

x
x
x
x

x
x
x
x

x

x

x

x

x

x

x

x

x

x

x

x

Regional aerosol (from distant sources)
x
HAP  hazardous air pollutants (includes toxins and carcinogens)
x  indicates pollutant is emitted by particular source type

Emissions from industrial processes and industrial/commercial/institutional fuel
burning contribute most significantly to TSP, PM10 and SO2 emissions. This sector also
contributes to NOx and to greenhouse gas emissions (CO2, N2O). Vehicle emissions are
the most significant source of NOx, CO, TOC, NMTOC, benzene, formaldehyde,
acetaldehyde, lead and 1.3 butadiene emissions. Vehicle emissions also contribute
significantly to greenhouse gas emissions (CO2, CH4 but particularly N2O) and contribute
~30% of fine particulate emissions and ~20% of the SO2 emissions.
Domestic fuel burning represents a significant source of fine particulates and also
contributes to greenhouse gas emissions (CO2 and CH4). Despite the relatively small
emissions from domestic fuel burning, compared with industry, the significance of domestic
fuel burning emissions is enhance due to the low level at which emissions occur, the peaks
in emissions and the proximity of releases to high exposure areas.
Biomass burning contributes to fine particulate and methane emissions, representing a
potentially important localised source of episodic emissions in Ekurhuleni. Although airport
Final Air Quality Management Plan for the Ekurhuleni Metropolitan Municipality
Report No.: APP/04/EMM02c
Page 212

emissions contribute marginally to total NOx emissions, it is important as a concentrated
source of predominantly lowlevel emissions.
Wind blown dust from mine tailings and slimes dams are expected to contribute
significantly to airborne loadings of fine particulate concentrations. First approximations of
current PM10 emissions from this source indicate that the source could contribute ~25% of
the primary particulate emissions quantified during the study. Given the proposed reduction
in the number of dams by 41%, PM10 emissions could reduce by ~60% given the extent of
the remaining dams. The potential however exists for significant impacts to occur during the
dam removal/remaining period.
The extent of primary emissions is not a concise indicator of contribution to ground level air
pollutant concentrations and health and environmental risks. The reasons for this are as
follows:


Ambient air pollutant concentrations and associated impacts depend not only on the
extent of emissions but also on the height of emissions and the distance between the
source and sensitive receptors.



Contributions to primary emissions do not reflect contributions to the formation of
secondary pollutants in the atmosphere. Sources emitting sulphur dioxide and NOx, for
example, also contribute to particulate matter in the atmosphere due to the conversion of
these gaseous pollutants to sulphates and nitrates. Similarly source contributions to
ambient concentrations of photochemicallyinduced pollutants, such as ozone, are not
quantified.

Sources that have been found to be significant in terms of their contributions to ambient air
pollutant concentrations and associated health risks include:


Household fuel burning – particularly coal and, to a lesser extent, wood burning.
Household fuel burning is predicted to be a very significant contributor to fine
particulate concentrations within densely populated areas.



Industrial and commercial fuel burning – particularly uncontrolled coalfired boilers in
close proximity to residential area. These sources contribute significantly to ambient
sulphur dioxide and PM10 concentrations.



Vehicle exhaust emissions – including both petrol and diesel vehicle emissions.
Road traffic is the most significant source of NOx, CO and VOC emissions and is
anticipated to contribute significantly to ozone formation. (NOx and VOCs are both
important precursors of photochemical products.)



Johannesburg International Airport – despite contributing only a small fraction of the
total emissions, the airport is a significant source of low level, concentrated NOx
emissions.
The airport is anticipated to contribute to NO2 health threshold
exceedances in the vicinity of the airport.



Unrehabilitated mine tailings impoundments – significant source of nuisance dustfall
and potentially contribute significantly to airborne concentrations of fine particulates.



Large industries associated with various stack, vent and fugitive emissions – not
adequately quantified during the current study due to the unavailability of current and
comprehensive source and emissions data for such operations.
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2.3.3

Potential Impact Areas

Areas within Ekurhuleni associated with elevated air pollutant concentrations and the
potential for health and/or environmental risks were identified as including:


Household fuel burning areas – due to high particulate concentrations associated with
fuel burning for cooking and heating purposes;



Central business district and residential areas transected by highways, onramps and
main feeder roads;



Residential areas in close proximity to industrial areas such as Olifantsfontein,
Clayville, Isanda, Wadeville, Alrode, Benoni South and Apex industrial areas, and
Springs industrial areas such as Nuffield and New Era;



Residential areas in close proximity to Johannesburg International Airport; and



Residential areas near uncontrolled mine tailings impoundments.

2.3.4

Synopsis of Priority Pollutants, Areas and Sources

A synopsis of pollutants, contributing sources and key impacts areas is presented in Table
2.6.
Table 2.6 Summary of priority pollutants, areas and sources of emission within
Ekurhuleni Metropolitan municipality
Pollutants
PM10,
PM2.5

Main Contributing Sources
 Household fuel combustion (notable given high
exposures)
 Transport (primarily diesel vehicle emissions)
 Industrial (including process emissions, fugitive dust and
fuel combustion products)
 Vehicle entrainment from unpaved roads
 Other sources (primarily wild fires, agricultural activities,
tyre burning  significant in terms of episodes)

Key Impacted Areas
Elevated concentrations over
much of the EMM resulting in
widespread health risks, with
significant health effects
anticipated in residential fuel
burning areas (e.g. Tembisa,
Etwatwa).

NO 2

 Transport (petrol vehicles, diesel vehicles then airport
activities)
 Industrial processes
 Household fuel combustion
 Wild fires, tyre burning, etc. as minor sources
 Secondary pollutant associated with NOx and volatile
organic compound releases
 Transport (petrol vehicles as key contributor, also diesel
vehicles, airport activities)
 Household fuel combustion
 Industrial processes
 Wildfires

Notably elevated concentrations
(health threshold exceedances)
in close proximity to busy
roadways

 Industrial and nondomestic fuel burning sector
(particularly due to coal and to a much lesser extent HFO
combustion)
 Transport (diesel vehicles, petrol vehicles)
 Household fuel combustion
 Tyre burning, wild fires

Large spatial variations in
concentrations anticipated.
Guideline exceedances noted in
close proximity to heavy
industrial areas. Monitoring
within household coal burning
areas required to determine
potential for health threshold
exceedances.

Ozone

SO 2

Anticipated to be elevated
across the metro, particularly
downwind of major sources of
precursor pollutants (i.e. NOx
and volatile organic
compounds). Monitoring is
required to confirm ozone levels.
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Pollutants
VOCs

Main Contributing Sources
 Transport (petrol vehicles as key contributor, also diesel
vehicles, airport activities)
 Industrial processes (including stack emissions and
diffuse sources such as evaporative emissions from
chemical storage)
 Household fuel combustion
 Wildfires

Key Impacted Areas
Main impact zones should be
established following additional
monitoring and modelling efforts

CO






Notably elevated concentrations
(possible noncompliance
events) near busy roadways

Air Toxics

Incinerators, landfill operations, waste water treatment
works, specific industries (refinery, pulp and paper
manufacturing, printers, dyers, etc.)
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
 largescale, poorly mitigated construction operations
 boiler operations (soiling potential)
 exposed soil areas (Aug  Sep months) and agricultural
activities (ploughing seasons)

Total
Suspended
Particulates
(TSP)

2.4

Transport
Industrial processes
Household fuel combustion
Wild fires, tyre burning

In close vicinity to sources

Residential and commercial
areas located in close proximity
to: unrehabilitated or partially
rehabilitated mine tailings
impoundments, busy unpaved
roads, poorly mitigated mining,
agricultural and construction
operations.

Estimated Human Health Risks associated with Fuel Burning

Human health impacts due to fuel usage and inhalation exposures to fuel burning emissions
were predicted for Ekurhuleni Metro and the City of Joburg combined during the NEDLAC
“Dirty Fuels” Study (Scorgie et al., 2004b). These regions were combined due to the
potential for sources emitting within Ekurhuleni to impact on the population of Joburg and
visa versa. The study also included the costing, in monetary terms, of direct health spending
occurring as a result of such impacts.
The extent of health impacts arising due to fuel combustion related air emissions was
established through the application of doseresponse relationships.
Doseresponse
relationships provide the link between exposures to ambient air pollutant concentrations and
the resultant health outcomes. Given the absence of locally generated relationships it was
necessary to make reference to the international literature to identify doseresponse
functions that are applicable to South Africa. Although emissions were initially quantified for
a wide array of pollutants, the quantification and costing of inhalation exposures were
restricted to the following pollutants due to the availability of applicable doseresponse
functions and cost data for resultant health effects: PM10, SO2, NO2, benzene, 1.3 butadiene
and formaldehyde. Although leadrelated health impacts were originally also quantified such
impacts (e.g. IQ deficits) could not be costed in monetary terms.
Doseresponse relationships for PM10, SO2 and NO2 exposures are typically expressed for
ailments related to the human respiratory function. Health endpoints considered included
respiratory hospital admissions and incidences of chronic bronchitis and asthma. Exposures
to benzene, 1.3 butadiene and formaldehyde were quantified in terms of their being
carcinogens.
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Although the study focused on direct health impacts associated with inhalation exposures it
was decided to also consider health impacts and related costs associated with paraffin
poisoning and burns due to fuel usage by households. Accidental ingestion of paraffin by
infants due to this fuel frequently being stored in empty beverage containers remains a
significant cause for concern. Such accidents were noted to be most common in infants
between the ages of 12 and 36 months. Based on a review of micro studies conducted on
paraffin poisoning, van Horen (1996) concluded that between 1% and 6.5% of paraffinusing
households surveyed during the studies reported cases of poisoning. Van Horen estimated
that just under half of reported paraffin poisoning cases are treated as outpatients and that
the average admission period of the remainder is 2.4 days. Approximately 1.3% of cases are
assumed to result in death. Terblanche et al. (1993) found that the risk of paraffin poisoning
varied between 1% for urban populations using paraffin to 4% for rural populations using this
fuel.
Fuel burning households also face relatively high risks of injury, death and loss of property
through accidental fires. Such fires are frequently caused by accidents with candles, paraffin
stoves, gas stoves and sometimes, wood fires. Fires are particularly devastating in high
density informal settlements where occupancy rates are high and dwellings constructed with
flammable materials. In the study by Terblanche et al. (1993) it was found that burn
incidents occurred in 6% of domestic fuel burning households in the urban areas
investigated. Using energyrelated burn admissions data collected for the Cape Metropolitan
area, van Horen (1996) estimated the burns risk rate as being 39 incidence per 100 000
people within unelectrified areas.
Following the quantification of health impacts due to current fuel use practices, such health
impacts were costed in monetary terms in order to provide an estimate of damages.
Reference was made to health cost data from the MedScheme database to cost air pollution
inhalation, paraffiningestion and burn related health impacts.
2.4.1

Health Effects due to Fuel Usage and Exposures to Fuel Burning Emissions

Total respiratory hospital admissions, premature mortalities, excess cancer cases and
restricted activity rates predicted due to exposures fuel combustion related emissions for the
year 2002 are summarised in Table 2.7. In interpreting the information presented it must be
noted that not all industrial, institutional and commercial fuel burning operations were
accounted for in the NEDLAC study (e.g. emission estimates for less than 10% of the small
scale boiler operations were included.) It is also imperative to note that the NEDLAC study
focused on fuel burning emissions. Industrial (nonfuel burning related) process emissions
were therefore not taken into account. The inhalation exposures and resultant health risks
are therefore not representative of total emissions from the industrial sector.
Table 2.7. Health impacts, given as number of cases or incidences, associated with
human exposures to fuel burning emissions predicted for the base year 2002(a).
HEALTH ENDPOINT
INCIDENCE/YEAR
Respiratory hospital admissions (due to PM10, SO2 and NO 2 exposures)
34,021.1
Cardiovascular hospital admissions (due to PM10 exposures)
262.2
Premature mortality (due to PM10 and SO2 exposures)
71.5
Chronic bronchitis (due to PM10 exposures)
38,550.4
Restricted activity days (RAD, due to PM10 exposures)
238,326.3
Leukemia cases (due to 1.3 butadiene and benzene exposures)
67.4
Nasal carcinoma cases (due to formaldehyde exposures)
1.5
Number of children exposed to > 2µg/m³ of lead & hence to potential for IQ
5,285.8
point reductions
(a) Exposures to photochemical products such as ozone and exposures to indoor pollutant concentrations are not
accounted for.
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Key source contributions to respiratory hospital admissions, daily mortality and excess
leukaemia cases predicted to be due to fuel burning emission exposures are illustrated in
Figure 2.3. In assessing the contribution of sources it is useful to make reference to the "all
respiratory" heath endpoint given as resulting in increased hospitalisations and related health
care visits. The reason being that this endpoint takes into account synergistic respiratory
effects due to particulate, nitrogen and sulphur dioxide exposures. Reference is also made
to premature deaths associated with PM10 and SO2 exposures and excess cancer cases
due to chronic exposures to 1.3 butadiene and benzene concentrations.
Domestic fuel burning represented the most significant source of respiratory hospital
admissions and premature mortalities, estimated to account for 77% and 84% of such cases
respectively (56% and 61% due to coal burning, remainder due to wood burning). Vehicle
emissions were associated with 12% of the risks of respiratory hopitalisations (7% due to
diesel vehicles). Coal fired boilers combined were estimated to be responsible for 7% of all
respiratory hospitalisations and premature mortality, with the coal boiler operations at NCP,
Zwartkoppies pump station and Sappi Enstra estimated to account for 1%, 0.6% and 0.5% of
respiratory hospital admissions respectively. Kelvin Power Station was calculated to be
responsible for ~0.7% of cases due to inhalation exposures to fuel burning emissions.
Domestic fuel burning was estimated to be responsible for 3.6 excess leukaemia cases, with
vehicle related emissions predicted to account for a further 64 cases. Emissions from petrol
driven vehicles were estimated to result in ~5300 children being exposed to lead
concentrations in excess of 2 µg/m3 which represents the threshold above which IQ point
deficits have been noted to occur.
Assuming ‘business as usual’ it was estimated that health effects due to exposures to
ambient pollutant concentrations resulting from burning emissions will increase during the
next decade in the range of 4% to 21%.
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Figure 2.3 Source contributions quantified health impacts due to fuel burning
emission related exposures within Joburg and Ekurhuleni. (NOTE: A number of
industrial, commercial and institutional fuel burning operations are accounted for.
Industrial, nonfuel burning related, process emissions are also not accounted for.)
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2.4.2

Estimated Direct Health Costs due to Quantified Health Effects

Calculated direct costs related to predicted respiratory illnesses, paraffinpoisonings, burns
and cancer cases due to fuel use or combustion are given in Table 2.8. Total direct health
costs related to fuel usage and inhalation exposures to fuel burning emissions were
estimated to be in the order of 1.3 billion 2002 rands per annum across health effects and
source groupings. Respiratory illnesses due to inhalation exposures to fuel burning
emissions accounted for 77% of these costs (Figure 2.4). Costs related to burns were
estimated to account for 22% of the total direct health spending, cancer costs for 0.9% and
paraffin poisoning 0.1% of costs.
Table 2.8 Total direct health costs due to respiratory illnesses, nonfatal paraffin
poisonings, burns and cancer cases caused by fuel use for Joburg and Ekurhuleni

SOURCE GROUP

Domestic fuel Coal burning
burning
Wood
burning
Other fuel
Vehicles
Petrol
Diesel
Industry & commercial

TOTAL COST OF
RESPIRATORY
CONDITIONS
(2002 Rand)

TOTAL COSTS OF
NONFATAL
TOTAL COSTS OF TOTAL CANCER
PARAFFIN
BURNS (2002
COSTS (2002
POISONINGS
Rands)
Rands)
(2002 Rand)

546,248,498

TOTAL DIRECT
HEALTH COSTS
(2002 Rands)

123,114,625

267,422

669,630,544

69,009,943
91,024,752

360,501
6,651,757
4,679,925

280,562,971
93,343,145
57,770,933
72,100,971

107,043,740

71

107,043,811

6,914,095

31

6,914,126

11,959,708

1,287,366,500

211,192,526
880,404
51,119,176
67,421,045

1,437,989

Power generation
TOTAL
990,819,484

1,437,989

283,149,319

(NOTE: A number of industrial, commercial and institutional fuel burning operations are accounted for. Industrial,
nonfuel burning related, process emissions are also not accounted for.)

Figure 2.4 Contribution of direct health spending on burns, cancers, paraffin
poisoning and respiratory illnesses to total health costs due to fuel use and inhalation
exposures to fuel burning emissions
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Household fuel burning was estimated to be responsible for about 81% of the total health
costs estimated, vehicle emissions for 10%, industrial and commercial fuel burning for 8%,
and power generation for ~0.5% (Figure 2.5). About 52% of the health spending was
specifically due to household coal burning, with household wood burning accounting for
~22% of the costs.

Figure 2.5. Contribution of source groupings to total direct health costs estimated to
occur due to fuel use and inhalation exposures to fuel burning emissions. (NOTE: A
number of industrial, commercial and institutional fuel burning operations are
accounted for. Industrial, nonfuel burning related, process emissions are also not
accounted for.)
The relationship between emissions and resultant health costs due to inhalation related
health effects varies significantly between source groupings. The reason being that the
human health impact of a source is dependent not only on the extent of its emissions but
also on a number of other factors. Such factors include: type of pollutant released, height of
release, proximity of source to areas with high human exposure potentials, duration and
frequency of emissions (etc.).
Although domestic fuel burning is estimated to have contributed only ~7% of the emissions, it
was predicted to account for 76% of the health costs due to inhalationrelated health effects.
The health impact potential of domestic fuel burning emissions is enhanced due to three
factors: (i) the low level of emissions, (ii) the coincidence of peak emissions, typically a factor
of 10 greater than it total annual emissions were averaged, with periods of poor atmospheric
dispersion (i.e. nighttime, wintertime), and (iii) the release of such emissions within high
human exposure areas.
It is apparent that minor emission reductions within the domestic fuel burning sector would
result in relatively significant reductions in direct health spending. Substantial emission
reductions would need to be realised within the power generation sector to achieve
equivalent decreases in health spending. This indicates that the most costeffective
interventions are likely to be within the domestic fuel burning sector. The potential however
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also exists for costeffectively offsetting of interventions within the industrial and commercial
fuel burning sectors if such interventions were specifically targeted at uncontrolled or poorly
controlled operations located in close proximity to sensitive receptors.

2.5

2.5.1

Air Pollution Control and Air Quality Management Capabilities and Practices

Existing Air Pollution Control and Air Quality Management Practices

Two departments are currently engaged in air pollution control and air quality management
functions, viz. the Department of Environment and Tourism and the Department of Health
and Social Development. Although the Department of Environment and Tourism has
recently been designated the lead agency with regard to air quality management, the
Department of Health and Social Development has historically been responsible for the
implementation of air pollution controls. An Integrated Pollution Control (IPC) unit has been
established within the Environmental Health Division of the Department of Health and Social
Development to assist in fulfilling the current air pollution control functions of the municipality
under the Atmospheric Pollution Prevention Act.
Information on several of the functions pertaining to air quality management currently being
undertaken by EMM is provided in the following subsections.
2.5.1.1 Ambient Air Quality and Meteorological Monitoring by EMM
Monitoring activities range from ongoing maintenance of permanent ambient air quality &
meteorological monitoring stations to air quality monitoring campaigns undertaken in
response to complaints received. The ongoing monitoring ranges from old samplers (e.g.
SO2 and soiling index monitors) to new instruments (e.g. Topas – measures PM10, PM2.5,
PM1 and has the potential to be online with realtime data transfer). Monitoring
responsibilities include laboratory services (for the smoke and sulphur dioxide monitoring)
and downloading of data from automatic instruments (e.g. Topas). It is intended that IPC
personnel within each SDR operate a Topas instrument for the purpose of assessing
ambient fine particulate concentrations, and own at least one OSIRIS instrument for
campaign monitoring in response to complaints received.
Two monitoring stations have recently been installed by GDACE in EMM, viz. at Leondale
(near Wadeville) and at Springs. These stations measure PM10 and various criteria gases
(SO2, NO2, CO, O3) in addition to meteorological parameters. EMM has been made
responsible for the maintenance of these stations in the longterm. Responsibility within
EMM for this role has not yet been allocated.
2.5.1.2 Diesel Vehicle Testing
All SDRs within EMM are currently undertaken the testing of diesel vehicle emissions, in
accordance with the Atmospheric Pollution Prevention Act of 1965, using a Hartridge meter.
Initially only council vehicles were tested. Such monitoring is however being rolled out to
private vehicles. Efforts are currently being made by the IPC unit to establish links with the
metro police department in order to gain their cooperation and assistance in the vehicle
emission testing process. It is envisaged that IPC staff will be responsible for conducting
diesel vehicle testing in each SDR on at least one day a week. It is envisaged that retesting
will be done at test stations.
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Although a Standard Operating Practice exists for the testing of emissions from diesel
vehicles, there are a number of procedures that are not included, viz.:
 frequency of testing,
 number of vehicles tested, and
 how vehicles are selected for testing.
The IPC unit is currently discussing the possibility of setting quotas with regard to the number
of vehicles to be tested. Results from vehicle testing are currently being communicated to
the Manger: IPC.
2.5.1.3 Collation of Source Information
Source and emissions information on certain boilers operations and industrial processes are
kept on an ad hoc basis by IPC personnel. Lists of boiler operations could only be obtained
for the Boksburg area (maintained by the Air Pollution Control Officer) and for the Alrode
area (obtained from the Senior Environmental Health Officer, Southern SDR). Source and
emissions data for select industries for which complaints were received were also available.
No comprehensive, current source and emissions data for industrial sources or nondomestic
fuel burning appliances is kept for the EMM.

2.5.1.4 Air Pollution Control Strategy Development
The IPC unit has identified the need for a strategy and implementation plan for integrated
pollution control for the EMM. The Manager: IPC put together a draft strategy intended to
promote discussion in this regard within the IPC unit. The IPC unit has committed itself to
integrating its knowledge and ideas into the air quality management plan development
process underway by the Environment and Tourism Department. Key aspects of the draft
IPC strategy are as follows:


Recognition of the importance of quantifying emissions – including temporal trends in
emissions – and of assessing the percentage contribution of sources to total
emissions.



Emphasis on the importance of establishing the height of emissions and the likelihood
of human exposure (through dispersion model analysis).



Proposed emission reduction measures for consideration, including:
Domestic fuel burning:

Mine Tailings:

Traffic & transportation:

Recognize DME’s Integrated Clean Household Energy Strategy
Educate and create awareness on top down ignition method and
smokeless mbawulas
Development of comprehensive dust management plan in
conjunction with responsible mines, DME and DEAT
Mandatory interim dustfall measures
Longer term – mine tailings rehabilitation
Standardisation of vehicle emissions testing across regions
Establish quota of vehicles to be tested per week
Regular emission testing campaigns for metro buses and trucks
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Industrial emissions & fuel burning
appliances:

Responsibility of each industry to:
characterize its emissions & comply to emission limits
monitor it activities and provide proof of compliance
Gather information on nondomestic fuel burning appliances to
facilitate emission quantification & modeling
Ensure new fuel burning appliances & renovations to existing
appliances require Metro notification
Enforce combustion efficiencies

Other sources:

Monitor illegal burning of tyres and other material (with fire depts.)
Support national legislation aimed at controlling & reporting of
copper wire burning
Control illegal dumping

Following the initiation of the air quality management plan development process by the
Environment and Tourism Department, the IPC unit agreed to the integration of its ideas and
strategies into the air quality management plan being developed.
2.5.2

Review of Current Air Quality Management Skills and Tools

2.5.2.1 Emissions Inventory Data Base
An emissions inventory data base in which source and emissions data for all significant
sources of atmospheric emission are stored represent a critical component of effective air
quality management. No such data base is currently being developed or maintained within
EMM.
2.5.2.2 Air Quality Monitoring Network and Reporting Practices
Ambient air quality and meteorological monitoring is currently being conducted by various
departments and groups within the metro, including: EMM, Airkem, South African Weather
Services (meteorological stations) and various industries (e.g. Scaw Metals, Ergo,
Consolidated Modderfontein Mines).
Effective data transfer mechanisms have not been established between the various parties
responsible for monitoring. Summary data are, for example, received intermittently by EMM
personnel for the Airkem stations when they attend Airkem meetings. The data from the
GDACE funded stations at Springs and Leondale are currently not automatically transferred
and are not readily available to either GDACE or EMM. Although EMM will be responsible
for the future maintenance of these stations it is not currently clear how the metro will receive
access to the data. Data from the EMM run stations, currently operated by IPC personnel,
are downloaded manually from the instruments (Topas) or obtained following laboratory
analysis (smoke and sulphur dioxide monitoring). Such data are currently only accessed by
personnel within the IPC unit.
A significant need exists for the coordination of air quality and meteorological monitoring
activities within the EMM. In instances where monitoring is being conducted (or to be
conducted) by other parties, effective mechanisms should be put in place to facilitate timely
access to data and data sharing.
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2.5.2.3 Atmospheric Dispersion Modelling
No skills or tools currently exist within EMM to support atmospheric dispersion modelling.
Such modelling is important for the purpose of effective baseline air pollution characterisation
and for assessing the air quality benefits of implementing proposed management and
mitigation strategies.

2.5.2.4 Environmental Risk Assessment and Air Quality Management Skills
Although certain environmental and health risk assessment skills do exist within the
Environment and Tourism Department. The persons holding these skills are not currently
focused on assessing air pollution impacts. Capacity exists for the development of air quality
management planning skills given the expertise and experience of various personnel within
the IPC unit and the Environmental Quality and Enforcement section of the Environment and
Tourism Department.
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3

AIR QUALITY MANAGEMENT POLICY FRAMEWORK

A clear air quality management policy is required to inform air quality management plan
development, implementation, review and revision. 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 National
Environmental Management Act (NEMA) and the Integrated Pollution and Waste
Management (IP&WM) White Paper,

(ii)

National Environmental Management: Air Quality Bill published by the Department of
Environmental Affairs and Tourism (which reflects the vision and principles
expounded by the national environmental policies), and

(iii)

international trends in air quality management policies.

The air quality management policy outline in subsequent subsections embodies a paradigm
shift from endofpipe air pollution control to pollution prevention and minimization 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.
The overarching principles of the Constitution, the General Environmental Policy for South
Africa and the Integrated Pollution and Waste Management Policy underpin the proposed
local air quality management policy. Principles that 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.

Capacitybuilding 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.

Dutyofcare

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.

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.
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Key Principles

Implications for Air Quality Management

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 decisionmaking 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, cleanup
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

The EMM's vision, mission, overarching principles and general approach to air quality
management should reflect the vision, principles and approach adopted in terms of national
and provincial policy in addition to local goals.
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3.1

Vision, Mission and Objectives

3.1.1

Vision
Attainment and maintenance of acceptable air quality for the benefit of present
and future generations.

3.1.2

Mission and Commitment

EMM’s mission is as follows:
To lead the protection and enhancement of the Metro’s air quality through
proactive and effective air quality management and sustainable development of
the built environment and transportation systems within the Metro.
To work in partnership with the community and stakeholders to ensure the air is
healthy to breathe and does not impact significantly on the wellbeing of persons.
To reduce the potential for ecosystem damage from air pollution and to address
global air quality problems.
As a result of the EMM’s activities improvements in air quality are envisaged despite
countervailing trends in population, development, and transportation growth. In achieving
such improvements, the EMM is 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.

·

Integrating air quality considerations into housing, transportation and spatial planning
developments.

·

Making 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.

·

Facilitate effective interdepartmental and intergovernmental cooperation for the
purpose of accurate source quantification and identifying and implementing effective
emission reduction measures.
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3.1.3

Strategic Goals and Objectives

The main goals to be achieved by the EMM through its development, implementation, review
and revision of air quality management plans are as follows:
·

To achieve and sustain acceptable air quality levels throughout Ekurhuleni.

·

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

·

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

·

To reduce the extent of ozone depleting substances in line with national and international
requirements.

Specific objectives include:
·

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.

3.2

Approach to Air Quality Management

A shift from endofpipe air pollution control through the exclusive implementation of
commandandcontrol measures to effectsbased air quality management using proactive,
flexible, varied and fair measures is supported by the new policy. The key approaches that
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 significant 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, even
handed and costeffective manner.
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Implementation of a range of tools in the prevention of air pollution including: source
based commandandcontrol measures, market incentives and disincentives,
voluntary initiatives and selfregulation 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 that 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.
The Department of Environmental Affairs and Tourism (DEAT) has previously 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 South African Bureau of Standards (SABS) was engaged to assist the DEAT in the
facilitation of the development of ambient air quality standards. Two documents were
compiled during this process, viz. (i) SANS 69  South African National Standard 
Framework for setting & implementing national ambient air quality standards, and (ii) SANS
1929  South African National Standard  Ambient Air Quality  Limits for common pollutants.
The latter document includes air quality limits for particulate matter less than 10 µm in
aerodynamic diameter (PM10), dustfall, sulphur dioxide, nitrogen dioxide, ozone, carbon
monoxide, lead and benzene. The SANS documents were finalized and published during the
last quarter of 2004. Although the SANS documents have been finalised, it is currently
uncertain whether these standards will be adopted by the DEAT. The current, primarily
outdated national air quality guidelines have been included in the Air Quality Bill.
The gazetting by DEAT of a new interim guideline for sulphur dioxide in December 2001 and
the recommended air quality limits in SANS 1929 indicate a trend towards the development
of standards that are healthbased and in line with international best practice.
The Air Quality Bill does not make provision for the setting of legally binding local air quality
standards by local authorities. The EMM may, however, define air quality guidelines as local
(internal) objectives or targets. Such guidelines may be made more stringent than national
limits based on the need to protect particularly sensitive environments, or due to appeals
made by local communities.
4.1

Air Quality Objectives for Criteria Pollutants

4.1.1

Selection of Priority Pollutants for which Objectives 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 EMM that give rise to 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.
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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 (NO2)
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 1,3butadiene 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 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 Ekurhuleni and
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 SABS Technical
Committee on air quality standards has recommended the establishment of target levels and
alert thresholds for dustfall. The adoption of local dustfall guidelines by EMM is therefore
recommended.
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 longterm
effects attributable to particles than either PM10 or PM102.5.
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. 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, intercomparisons 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 three countries have
issued PM2.5 standards to date, viz. the US (standard currently being contested), New
Zealand and Australia. 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 and the UK. Although it is suggested that a local guideline for PM2.5
be established at a later date, 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 Air Quality Objectives

A tiered approach is advocated for adoption by EMM for the purpose of setting air quality
evaluation criteria. It is recommended that the following thresholds be established for
specific pollutantsaveraging 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 EMM 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 countryspecific
considerations that 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.
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 meta
analyses undertaken by various countries and organisations for the purpose of setting
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ambient air quality guidelines and standards. Such metastudies have been conducted for
select pollutants by the WHO, the EC, the UK, Australia, USEPA, the California Air
Resources Board and Canada.
4.1.2.1 Limit Values to be Implemented to Protect Human Health and Wellbeing
A synopsis of the limit value or guideline selected for each pollutantaveraging period
combination is given in Table 4.1. 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 EMM will 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 EMM. Values are expressed in
3
µg/m and where appropriate ppb (the volume standarised at a temperature of 20°C and a
pressure of 101,3 kPa.)
Pollutant
Sulphur dioxide

Nitrogen dioxide

Nitrogen oxide

Oxides of nitrogen

PM10
Carbon monoxide

Lead
Ozone

PM2.5

Averaging Period

Guideline
(ppb)
185

Guideline
3
(µg/m )
500

130
46

350
125

annual

18.5

50

instantaneous peak
1hr
24hr
1month
annual
instantaneous peak
1hr
24hr
1month
annual
instantaneous peak
1hr
24hr
1month
annual
24hr
annual
1hr
8hr running average
calculated on 1hourly
averages
quarterlyaverage
annual
instantaneous peak
1hr
8hr running average
calculated on 1hourly
averages
24hr

500
104
100
80
21
900
600
300
200
150
1400
800
400
300
200

25 800
8 600

955
200
191
153
40
1125
750
375
250
188
2080
1132
566
403
284
75
40
30 000
10 000

Current revised SA guideline, WHO,
SANS 1929
EC, UK
Current revised SA guideline, SA, WHO,
EC, UK, SANS 1929
Current revised SA guideline, SA, WHO,
SANS 1929
Current SA
WHO, EC, UK, SANS 1929
Current SA
Current SA
WHO, EC, UK, SANS 1929
Current SA
Current SA
Current SA
Current SA
Current SA
Current SA
Current SA
Current SA
Current SA
Current SA
SANS 1929
SANS 1929, EC  phase 1
WHO, EC, SANS 1929
WHO, EC, SANS 1929

250
100
60

1.5
0.5
500
200
120

Current SA
WHO, EC, UK, Australia, SANS 1929
Current SA
Health criteria, SANS 1929
EC target based on WHO, SANS 1929

To be determine
on revision of
AQMP
To be determine
on revision of
AQMP
5

SANS 1929

10 minute running
average
1hr
24hr

annual average

Benzene

annual average

Basis for Guideline
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The fourband scale recommended for use in the evaluation of dustfall is outlined below and
target, alert and action levels indicated. Dustfall rates shall be expressed in units of (mg m2
day1, 30day average).
BAND
NUMBER
1

BAND
DESCRIPTION
LABEL
RESIDENTIAL

DUSTFALL RATE (D)
2
1
(mg m day ,
30day 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.

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

TARGET
ACTION
RESIDENTIAL
ACTION
INDUSTRIAL
ALERT
THRESHOLD

DUSTFALL RATE (D)
2
1
(mg m day ,
30day average)
300
600

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 sequential
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.

Definition of Timeframes for Compliance with Local Objectives:
To inform the schedule for the meeting of targets it will be necessary for the EMM 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 longterm
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
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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 envisaged that the selection of suitable
timeframes for compliance with local guidelines will take at least two years.
Note: Should DEAT in the interim publish air quality standards with timeframes for
compliance being stipulated, the EMM will need to adopt the given timeframes as maximum
periods for compliance. Shorter timeframes could however still be set as a guide for local
compliance assessment.
4.1.2.2 Alert and Information Thresholds for Priority Pollutants
Alert and information thresholds recommended for use by EMM 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 will 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
socioeconomic acceptability and technical feasibility. Locallydefined alert and information
thresholds will also be revised should national thresholds be issued.
Table 4.2. Alert and information thresholds to be investigated for use by EMM
Pollutant
sulphur dioxide

Averaging Period
10minute average

Information
Threshold
3
532 µg/m
200 ppb

3 consecutive hours
nitrogen dioxide

1hour average

3

573 µg/m
(300 ppb)

3 consecutive hours
carbon monoxide

8hour average

ozone

8hour average

3

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

Alert Threshold
3

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

Basis for
Threshold
UK 15min 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, such
bands represents a means of categorizing the ambient concentrations of a particular
pollutant in low, moderate, high and very high air pollution categories. 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."
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4.1.2.3 Thresholds related to Vegetation and Ecosystems
Although it is recommended that local air quality guidelines for EMM 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. It is recommended that in the shortterm
EMM should motivate DEAT and GDACE to identify guidelines for vegetation suited to local
ecosystem. (National and provincial authorities are mandated to set more stringent air
quality limits according to the Air Quality Bill.) In the interim, EMM personnel will make
reference to internationally defined air quality criteria given for the protection of vegetation for
information purposes. Reference to certain criteria issued by the EC, UK and US for this
purpose is given in Table 4.3.
Table 4.3. Thresholds specified by other countries specifically for vegetation and ecosystems
Pollutant
sulphur dioxide
nitrogen oxides (NOx)
ozone

(a)
(b)
(c)
(d)

(e)
(f)

4.2

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/m3)
3
10  30 µg/m (a)
3
20 µg/m (b)
3
30 µg/m (c)
3
4  4.5 mg/m (e)

annual average
AOT40 (daylight hours, 3
months)(d)
3
AOT40 (daylight hours, 3
3 ppm/h(f)
1.5 mg/m (f)
months)(d)
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
EC and UK limit value to protect ecosystems
EU limit value specifically designed for the protection of vegetation
3
AOT40 means the sum of the differences between hourly concentrations greater than 80 µg/m or 40 ppb
3
and 80 µg/m over a given period. The 3month window to be selected according to the growing season of
the selected sensitive receptor and the climate in the specific region  if the growing season exceeds 3
months the most sensitive period should be used. Daylight hours are set at 820 h Central European Time
EC target value given for vegetation
EC longterm objective for vegetation

Proposed Procedure for Assessment of NonCriteria Pollutants

Ambient air quality guidelines and standards are not published by countries and
organizations for all possible air pollutants to which the public may be exposed. Such
guidelines and standards are typically only set for commonly occurring air pollutants that
result in relatively widespread public exposures (e.g. particulate matter and sulphur dioxide).
In order to ensure that a sound approach is adopted in the assessment of the potential for
health impacts from noncriteria pollutants the following inhalation health risk screening
procedure will be adopted for implementation within EMM:
(1)

Determine ambient(1) near ground(2) air pollutant concentrations through ambient air
quality monitoring and/or atmospheric dispersion modeling.

1

Ambient air is defined for the purpose of implementing this procedure as being beyond the fencelines of specific
industrial and mining operations in areas where public exposures are possible.
2
It is recommended that concentrations be established at about 1.5 m above ground level. This is typically set as
the receptor height for assessing human exposures.
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For ambient air quality monitoring use must be made of a credible monitoring device
and methodology. The detection level of the instrument must be below the level at
which health effects are known or suspected to occur. Monitoring must be
undertaken for the averaging period for which health thresholds are available (e.g.
hourly averages).
For atmospheric dispersion modelling use must be made of provable source and
emissions data. Emission rates may either be measured or calculated based on
mass balance equations, engineering calculations or applicable emission factors.
Sitespecific meteorological and topographical data should be used in the modelling.
Attention should be paid to the guidelines for dispersion modeling outlined in SANS
1929.
(2)

Obtain inhalationrelated doseresponse thresholds for the air pollutant under
investigation from credible, preferably refereed sources. Recommended information
sources and types of thresholds are as follows:
Recommended
Information
Sources:
United States
Environmental
Protection Agency
Integrated Risk
Information System
(IRIS)

California
Environmental
Protection Agency –
Office of
Environmental
Health Hazard
Assessment
US federal Agency
for Toxic Substances
and Disease Registry
(ATSDR)
World Health
Organisation

Threshold Type:

Averaging Period:

Website:

Subchronic
inhalation reference
concentrations
Chronic inhalation
reference
concentrations
Cancer unit risk
factors

Subchronic – weeks to
months

www.epa.gov/iris

Chronic – 1 year average or
longer

www.epa.gov/iris

Chronic – 1 year average or
longer (Exposures over 70
year lifetime assumed)
Acute – typically 1 hour
average ranging to 8hourly
average depending on
pollutant
Chronic – 1 year average or
longer

www.epa.gov/iris

Acute Reference
Exposure Levels
(RELs)
Chronic Reference
Exposure Levels
(RELs)
Minimal Risk Levels
(MRLs)

Guideline Values
and Tolerable
Concentrations

Cancer Unit Risks

www.oehha.ca.gov

www.oehha.ca.gov

http://www.atsdr.cdc.gov/
mrls.html

Various averaging periods,
including:
30minutes
1hour
24hour
annual average
Chronic – 1 year average or
longer (Exposures over 70
year lifetime assumed)

http://www.who.int/en/

http://www.who.int/en/

(3)

Determine the major exposure pathway for the pollutant under investigation, i.e.
inhalation, ingestion or dermal contact. For pollutants for which inhalation is not the
major exposure pathway recognize that a comprehensive health risk assessment in
which multipleexposure pathways are taken into account is needed.

(4)

For pollutants for which inhalation represents the major exposure pathway, assess
predicted and/or measured air pollutant concentrations based on applicable dose
response thresholds. Ensure that the averaging period for such concentrations are
relevant to the exposure period for which the threshold is stipulated.
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(4)

For noncarcinogenic effects, exceedances of applicable doseresponse thresholds
should be taken to indicate the need for a more comprehensive quantitative health
risk assessment. In instances where pollutant concentrations are within such
thresholds, health risks may be considered unlikely to occur.

(5)

For carcinogens, calculate possible maximum exposed individual (MEI) cancer risks
through the application of unit risk factors. In cases where calculated cancer risks are
greater than 1: 1 million (i.e. one person contracting cancer out of every million
exposed) consult with decision makers and affected communities to determine the
acceptability of the incremental cancer risk calculated(1). In instances where cancer
risks are considered unacceptable a comprehensive quantitative health risk
assessment is required. Such health risk assessments quantify actual exposures,
rather than assuming maximum possible exposures, and as such are less
conservative.

4.3

Actions Required and Target Dates

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

Target Date

Adoption of local ambient air quality objectives and
dustfall evaluation criteria

On adoption of the AQM Plan

Revision of local ambient air quality objectives and
dustfall evaluation criteria

Immediately following the finalisation
and adoption of National Air Quality
Standards by the DEAT

Determine target timeframes for meeting local air
quality objectives

December 2006

Determination of local air quality objectives for
PM2.5 (excluding timeframes for compliance)

December 2006

Definition of local alert and information thresholds

December 2006

Motivation of DEAT and GDACE for the investigation December 2006
of air quality criteria suited to the protection of local
vegetation and ecosystems
Adoption of local objectives for the protection of
vegetation and ecosystems

January 2008  Pending completion
of DEAT/GDACE investigation

1

Alternatively, a comprehensive quantitative health risk assessment can be commissioned prior to consultation
with decision makers and communities to determine, less conservatively, the extent of possible cancer risks.
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5

AIR QUALITY MANAGEMENT SYSTEM

An air quality management plan cannot be successfully implemented and revised in the
absence of an effective air quality management system. The EMM AQM Plan therefore has
as a focus the establishment of a system in the short term (next two years).
Air quality goals or objectives represent an important air quality management 'tools' as
discussed in the previous section. 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
be selected which are able to ensure compliance with the local guideline value, the socio
economic 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
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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, forms the basis of effective air
pollution control and air quality management. The configuration of the management system
to be implemented by EMM is illustrated in Figure 5.2. System components proposed for
implementation in the shortterm 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 proposed for implementation by EMM
Components of the Basic Air Quality Management System proposed for implementation by
the EMM within the shortterm, i.e. next 12 years, include the following:
-

Local air quality objectives (see Section 4)
Emissions inventory
Air quality and meteorological monitoring network
Atmospheric dispersion modeling
Routine reporting mechanisms and protocols  including procedures for internal
reporting and for reporting to DEAT, GDACE 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 mediumterm
(Years 35). Such assessment may be undertaken in the following ways: (i) inhouse, through
the selection and acquisition of suitable models and acquisition and preparation of locally
derived input data, (ii) inhouse, though the application of manual calculations based on
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locallyderived data and international protocols, or (iii) externally, through the appointment of
consultants on a projectbyproject basis.
5.1

Ambient Air Quality and Meteorological Monitoring

In the design of a monitoring network for EMM the following aspects were considered:
-

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 that 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

The following air quality monitoring objectives have been adopted by EMM:
-

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 determination
spatial and temporal trend analysis

The following were explicitly excluded from the objectives of monitoring during the short
term:






assessment of exposure of vegetation and ecosystems
quantification and assessment of indoor air quality
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.)
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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. It is intended that EMM
monitoring the following pollutants:
-

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

It is further intended that smoke and sulphur dioxide monitoring using soiling and bubbler
methods be continued to support longterm trend analysis and the characterization of spatial
variations in air pollutant concentrations.
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 mediumterm.
Meteorological parameters that are required to be monitored include, as a minimum, wind
speed and direction, ambient temperature, sigmatheta, relative humidity and rainfall
5.1.3

EMM Monitoring Network Proposed for Initiation in the Shortterm

5.1.3.1 Location of Monitoring Stations
The air quality and meteorological monitoring stations to be included as part of the EMM
network in the shortterm are specified in Table 5.3. The location of existing and recently
decommissioned air quality monitoring stations located within EMM is illustrated in Figure
5.1. The location of proposed air quality monitoring stations are depicted in Figure 5.4. A
synopsis of the EMM air quality and meteorological monitoring network to be implemented in
the shortterm, and the monitoring activities of other groups in the region is given in Figure
5.5. Factors taken into consideration in monitoring station location included locations of
sources (Figures 5.6, 5.7 and 5.8) and population density (Figure 5.9).
Macroscale sampling site selection criteria were taken into account in recommending the
general location of monitoring sites. In the actual siting of stations microscale criteria will
also be taken into account (Annex A of SANS 1929).
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Table 5.1 Proposed EMM air quality and meteorological monitoring sites
Sampling Site

Site Type

Site Classification

Minimum Parameters to be Measured

Etwatwa

Stationary (new
station proposed for
commissioning by
June 2005)

Household fuel burning

PM10, SO2, NO, NO2, CO, O 3, wind
speed, wind direction, sigmatheta,
temperature

Springs

Stationary (existing –
GDACEsponsored
station)

Residential – proximity to
industry

PM10, NO2, NO, SO2, CO, O 3, wind
speed, wind direction, sigmatheta,
temperature, pressure, humidity, rainfall

Leondale

Stationary (existing –
GDACEsponsored
station)

Residential – proximity to
industry, vehicle
emissions (N3)

PM10, NO2, NO, SO2, CO, O 3, benzene,
toluene, ethylbenzene, xylene, wind
speed, wind direction, sigmatheta,
temperature, pressure, humidity, rainfall

Olifantsfontein

Stationary (new
station proposed for
commissioning by
June 2005)

Residential – proximity to
industry

PM10, SO2, NO, NO2, CO, O 3, wind
speed, wind direction, sigmatheta,
temperature

Alberton
South(a)(b)

Semistationary
(existing Topas)

Within industrial area

PM10, PM2.5, PM1, wind speed, wind
direction, sigmatheta

Tembisa(a)(c)

Semistationary
(existing Topas)

Household fuel burning

PM10, PM2.5, PM1, wind speed, wind
direction, sigmatheta

Tsakane /
KwaThema(a)

Semistationary
(existing Topas)

Household fuel burning

PM10, PM2.5, PM1, wind speed, wind
direction, sigmatheta

Germiston(a)

Semistationary
(existing Topas)

Mining, industrial

PM10, PM2.5, Wind speed, Wind
direction, sigmatheta

Boksburg, Kempton
Park, Edenvale,
Germiston, Springs,
Alberton, Benoni

Stationary (smoke &
sulphur dioxide
monitors)

Residential, industrial,
commercial

PM, SO 2

Wattville(d)

Stationary (possible
new station proposed
for commissioning in
2005/6 budget year)

Residential – proximity to
Boksburg East Industrial
area

PM10, NO2, NO, SO2, CO, benzene, wind
speed, wind direction, sigmatheta,
temperature

Germiston(d)

Stationary (possible
new station proposed
for commissioning in
2005/6 budget year)

Industrial – Germiston,
Industries West

PM10, NO2, NO, SO2, CO, benzene, wind
speed, wind direction, sigmatheta,
temperature

Transferable
station(d)

Transferable
(possible new station
proposed for
commissioning in
2005/6 budget year)

Initially  residential –
proximity to vehicle
emissions (N12, N17,
etc.)

PM10, PM2.5, NO, NO 2, SO2, CO, Lead,
Benzene, O 3, wind speed, wind direction,
sigmatheta, temperature

Notes:
(a) Topas monitoring stations will be relocated at intervals to be determined by the Integrated Pollution Control
(IPC) division to investigate pollutant concentrations in suspected impact areas.
(b) Alternative location to which this instrument may be moved in future includes: Brakenhurst area.
(c) Alternative location to which this instrument may be moved in future includes: new development area east of
the R21

(d) Two monitoring stations are to be added by EMM to the monitoring network in the 2005/6 budget
year. Three possible stations/sites are proposed for consideration.
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Figure 5.3 Location of existing (and recently decommissioned)
ambient air quality monitoring stations within EMM.

Figure 5.4 Location of existing and proposed ambient air
quality monitoring stations for EMM.
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PROPOSED EMM AIR QUALITY MONITORING NETWORK
& MONITORING BY OTHER GROUPS IN THE REGION
3
2

Transferable
Station

INDEX
EMM Continuous, Online Air Quality & Met. Monitoring Stations:
1  currently operational
3
2  proposed for implementation in the shortterm (by June 2005)
2

1
2

3  proposed for possible implementation in the shortterm (by June 2006)

EMM Continous PM & Windfield Monitoring Stations (Campaigns)
EMM Smoke & Sulphur Dioxide Monitors (offline, samplebased)

3

Stations owned by other groups:
3

1  Airkem  air quality & meteorology
12

1

2  South African Weather Services  meteorology only
3  Consolidated Modderfontein Mines  PM10

Figure 5.5 Synopsis of the EMM air quality and meteorological monitoring network implementable in the shortterm. Monitoring
expected to be ongoing in the region by other groups are also illustrated.
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Figure 5.6 Inventoried annual particulate emissions from
industrial and domestic fuel burning

Figure 5.7 Inventoried annual sulphur dioxide emissions from
industrial and domestic fuel burning.
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Figure 5.8 Use of coal as heat source by households (EMM
2003 SoE Report).

Figure 5.9 Population density (EMM 2003 SoE Report).
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Table 5.2
Existing (possibly supplementary) air quality monitoring sites (not
belonging to EMM)
Sampling
Site
Airkem –
Esther Park

Consolidated
Modderfontein
Mines

Site Type

Site Classification

Stationary (existing)

Residential – proximity to industry,
JIA, vehicle emissions (N3, R21)

Stationary (existing)

Proximity to mining activity

Pollutants
PM10, NO, NO2, NOx,
SO2, NH3, NO3, Wind
speed, wind direction,
temperature
PM10

5.1.3.2 Monitoring and Data Processing Protocols
Data quality objectives, data processing and reporting protocols and monitoring methods
must be established. It is intended that the data quality objectives be made equivalent to
those outlined in Annex C of SANS 1929 and that the reference methods in Annex D of
SANS 1929 be taken into account in the purchase of new instruments.
In determining data transfer, validation and storage protocols reference is made to the
standards published by South African National Accreditation Services (SANAS), viz.:


The ISO/IEC Guide 25 for calibrating laboratories (also contained in the code of practice
SABS 02591990).



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).

For the smoke and sulphur dioxide monitoring stations reference should be made to the
CSIR method for the determination of smoke and sulphur dioxide (CSIR Special Report,
SMOG 3, Methods recommended for the measurement of air pollution in South Africa,
Determination of Smoke and Soot (fine suspended matter), 1974; CSIR Special Report
SMOG 5, Methods recommended for the measurement of air pollution in South Africa,
Determination of Sulphur Dioxide, 1971).
Sampling durations will be continuous, where applicable. Preference will be given to data
transfer methods which allows for near realtime, continuous and reliable data transfer
wherever possible. Potential methods include: telemetry, continuous download via satellite
and transfer via radio link. In defining data storage procedures attention will be paid to
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.
5.1.4

Monitoring Methods Proposed for Investigation in the Shortterm

5.1.4.1 Passive Diffusive Monitoring Campaign
Passive sampling takes samples of gas or vapour pollutants from the atmosphere through a
static air layer or permeation through a membrane. The rate of flow is controlled by physical
processes such diffusion and does not involve the active movement of air though the
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sampler by means of a pump. Passive samplers thus measure concentrations of pollutants
based on the rate of chemical reactions and molecular diffusion. Advantages of these
samplers include the following:






no electricity nor field calibration is required
samples are easy to prepare, assemble and analyse
low operational cost (facilitating the installation of several samplers in nonsecure
areas to enhance the potential for data collection)
no field maintenance is required
constant sampling rate

Passive samplers are available for a range of pollutants including SO2, NO2, O3, ammonia
(NH3) and volatile organic compounds (VOCs). Passive diffusive samplers have a detection
limit of 0.1 µg/m3, 0.2 µg/m3 and 1 µg/m3 analytical detection limit for NO2, SO2 and O3,
respectively, and a precision of ±5%.
It is intended that the implementation of a passive diffusive monitoring campaign be costed
and considered in the shortterm for possible implementation in the mediumterm for the
purpose of characterizing spatial variations in air pollutant concentrations across the metro.
The passive diffusive campaign to be costed and considered comprises the following main
aspects:


SO2, NO2, O3 and VOC monitoring for two to three sampling periods (each period 3 to
4 weeks in duration, preferably during winter months);



A grid is to be superimposed over the EMM area with sampling being conducted
within each grid square; ideally with sampling sites every 5 km to 10 km.

The results from the passive diffusive monitoring campaign can be used to: (i) plot the
spatial distribution of pollutant concentrations over the metro, (ii) identify zones of maximum
concentrations, and (iii) review the location of permanent monitoring stations.
5.1.4.2 Biomonitoring Campaign
In the initial air quality monitoring programme, the monitoring of ecological systems has been
omitted from the shortterm monitoring objectives recommended for adoption by EMM.
Investigating monitoring and evaluation of air pollution effects on ecological and social
systems should however be an important objective of all spheres of government. Should
resources be available to initiate such monitoring in the short to medium term such
monitoring will be considered for implementation within this period.
Further information on biomonitoring is given in Appendix C. Recommendations by
biomonitoring experts with regards to campaigns which could be considered for
implementation by Ekurhuleni are also outlined in this appendix. Campaigns recommended
for consideration include:


an Ekurhuleni wide lichen monitoring programme to investigate levels of metals, S, N
an F in order to inexpensively screen for and identify areas and pollutants in need of
additional monitoring and/or improved air quality control (e.g. identification of high
metal content from mining activity/ lead from vehicular traffic for closer investigation
by mobile monitoring unit); and
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development of a beehive monitoring capacity to monitor aromatic hydrocarbons and
volatile emissions from industrial areas through analysis of bees from hives
strategically place within industrial areas.

It is thus suggested that Ekurhuleni consider selectively applying lichen and bee
biomonitoring both as basis for air quality monitoring and as screening tool. It is further
recommended that the development of a formal biomonitoring programme by air quality
management officials be considered to allow maximal synergy between the biomonitoring
programme and the formal physicochemical monitoring and dispersion modelling
components of the air quality management system.
It is intended that the implementation of biomonitoring be costed and considered by EMM in
the shortterm for possible implementation in the mediumterm.
5.1.5

Protocol for Integration of Industry –funded Air Quality Monitoring Stations

Various industries may be required to implement ambient air quality monitoring in the future.
Such requirements may be expressed as a condition in their atmospheric emissions licenses
or may be required as part of the terms and conditions outlined in Records of Decision
issued as part of the Environmental Impact Assessment process. In all instances where
governmental departments require industrial or commercial concerns to implement ambient
air quality monitoring within Ekurhuleni the following conditions will apply:


EMM is to request that it be consulted by other departments in instances where such
departments intend to require that industrial, mining or commercial concerns within
Ekurhuleni undertake ambient air quality monitoring.



Monitoring stations are to be effectively installed and instruments routinely
maintained.



Monitoring station instrumentation must be calibrated by an independent party at
regular intervals.



Data from the monitoring stations are to be validated by an independent party or
alternatively, should EMM be in agreement, could be transferred as raw, unvalidated
data to EMM for screening and validation.



EMM is to be consulted on the siting of the ambient air quality monitoring station(s)
and on the scope of work to be outlined in the call for tenders for the monitoring
service.



EMM is to be consulted during the tender adjudication and selection process.



Data are to be transferred to EMM for inclusion in its air quality database in a timely
manner, on a schedule and in a manner to be agreed between EMM and the industry
concerned.

5.2

Emissions Inventory

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
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emissions to provide a representative account of the potential for impacts that 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 longterm 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 EMM 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

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 GISinterface is
recommended. In its selection of such a package, EMM will consult with DEAT and GDACE
personnel and with the departments responsible for air quality management within adjacent
cities and metropolitans.
5.3

Atmospheric Dispersion Modelling

Criteria to be met by the dispersion model to be implemented by EMM include the following:
- urbanscale 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)
- GISbased
- Strong data base tools
The most widelyused commercially available packages suited to the application include:
-

Norwegian AirQUIS (currently favoured for application in Durban, GISbased)

-

UK ADMS Urban (potential for local support in longer term through WSP; GISbased with
extensive interactive interface; purchased by City of Joburg)

-

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

European AirBase

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 GDACE personnel and with the departments responsible for air
quality management within adjacent metros and cities.
5.4

Reporting Protocol

EMM is committed to the implementation of a comprehensive reporting protocol including the
following:
-

All monitoring information reporting 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 database (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 GDACE for archive.



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



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



Routine and special reports to be generated by EMM will be determined in the short
term. Possible reporting requirements to be considered are outlined in Table 5.3.
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Table 5.3 Possible frequency and content of reports to be considered by EMM in the short
term (next two years) in defining its medium and longterm reporting commitments and targets
Frequency
Noncompliance reporting
on a daily basis (only
report when exceedances
occur)

Content

Departments to which Reports
should be circulated
Environment & Tourism
Health & Social Development
DEAT
DACE

Monthly (routine report)

Pollutant in exceedances
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 noncompliance 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
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 noncompliance days  inclusion of
brief information on the reasons for the
episode (if known)
Air quality monitoring results

Quarterly (routine report)

Results from diesel vehicle emission testing

Environment & Tourism
Health & Social Development
DEAT
DACE

Quarterly (routine report)

Results from complaints register

Environment & Tourism
Environmental Health

Annual (routine report)

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

Environment & Tourism
Health & Social Development
Council
DEAT
DACE
Website

Daily (routine report)

Daily (routine report)

-

Identification of sources, pollutants and areas
of concern

Environment & Tourism
Health & Social Development
(1)
Website
EMM Intranet

Local newspapers

Environment & Tourism
Health & Social Development
DEAT
DACE

Evaluation of progress made with regard to
control measure implementation (extent to
which controls implemented, emission
reductions achieved, air quality improvements
realised)

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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5.5

Public Consultation Approach

The public consultation approach proposed for implementation by EMM is as follows:
·

Aims and Objectives:





Inform I&APs of the monitoring pollution levels within EMM on a regular basis.
Allow I&APs an opportunity to comment on the progress of the AQMP.
Allow I&APs an opportunity to voice their concerns with regard to pollution issues.

·

Media/methods to be considered for use:








Internally maintained complaints register
Air pollution “hotline”
Newspapers
Website
Radio advertisements
Public meetings

·

Designation of an Air Quality Information Liaison Officer

The feasibility of designating an air quality information liaison officer will be considered by the
EMM in the shortterm. It is understood that such an officer would be designated to
undertake the following duties (can be an existing liaison officer with other duties):
- inventory air quality related complaints received via a designated 'hotline' for the
Metro
- coordinate responses to air quality related complaints received  both those received
directly and those received by the Service District 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
·

Complaints Register

Currently all complaints pertaining to air quality issues are recorded in registers (paper
based) 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 or
alternatively that the environmental health complaints register be made electronic and a field
added to allow for the classification of complaints (air pollution, water, waste, radiation, noise,
pests, etc.).
As a minimum the complaints register will include the following fields:








Date and time of complaint
Name, address and contact number of person lodging complaint
Nature of incident
Classification of complaint (air pollution, water, pests, noise, etc.) – if common data
base
Date and time at which incident occurred
Location at which incident occurred
Action take by EMM
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Date of action by EMM

A formal written response will be sent out in response to all air pollution related complaint
received by each region. This letter will acknowledge that the complaint has been received,
and where applicable, indicate what measures were taken. Statistics from the complaints
register (e.g. number and types of complaints, % of complaints addressed, etc.) will be
collated and reported on a quarterly basis.
·

Reporting Air Quality Information

Air quality information will be made available in local newspapers and on the EMM website.
The frequency and format of such information will be determined in the shortterm (as
indicated in Section 5.4).
·

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 email. 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.
 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.
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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:
Consolidation of an ambient air quality and meteorological
monitoring network, including: the new stations at Olifantsfontein
and Etwatwa, and automated data transfer and firstorder validation
Investigate the feasibility of designating an air pollution hotline and
air quality information and liaison officer duties
Consult with industries required to fund ambient air quality
monitoring and integration of data from such monitoring into EMM’s
air quality data base
Establish an electronic, centrallyaccessible complaints register
Evaluation and costing of passive diffusive monitoring and
biomonitoring campaigns
Define and implement a schedule for routine reporting
Arrange, advertise and conduct 6monthly public meetings
Extend ambient air quality and meteorological monitoring network
to include 2 additional stations. Possible stations and sites include:
(i) stationary site at Wattville; (ii) stationary site in Germiston at
Industries West, and (iii) transferable station for sampling at traffic
intersections
Purchase and install Emissions Inventory and Air Dispersion
Modeling software
Collation of source and emissions data for all major sources (on
going) and initial population of Emissions Inventory software
Population of the Air Dispersion Modeling software and simulation
of ambient air pollutant concentrations across the Metro

Target Date:
June 2005

July 2005
Ongoing

December 2005
December 2005
March 2006
July 2006
July 2006

July 2006
December 2006
July 2007
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6

SOURCE QUANTIFICATION AND EMISSION REDUCTION MEASURES

The following protocol for developing of an emission reduction programme is recognized
internationally as being inline with good air quality management practices:
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 costbenefit analysis of controlling each source with each strategy. Costbenefit
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



socioeconomic impacts of each strategy  determine the feasibility of
strategies within the socioeconomic context

Despite acknowledging the value of the above protocol and attempting to implement it within
the context of developing Ekurhuleni’s air quality management plan, the implementation was
restricted due to the following:


The identification of priority pollutants was limited due to the absence of a
comprehensive air quality monitoring network. This was partially overcome by
making reference to monitoring data from various campaigns and nongovernmental
monitoring stations, and to monitoring results from similar regions.



The identification and quantification of sources was limited due to the absence of a
comprehensive emissions inventory for the EMM. Although all available source and
emissions data were collated it was recognized that significant sources could have
been omitted and emissions underestimated.
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Although emission reduction measures were identified for significant sources, the
reduction in air pollutant concentrations due to the implementation of such sources
could not be quantified due to the unavailability of accurate emissions data and an air
dispersion model tailored for Ekurhuleni.



The rigorous assessment of the technical feasibility and socioeconomic viability of
emission reduction measures was beyond the scope of study. Close attention was
however made to previously conducted national and international studies on the
feasibility of measures recommended.

The establishment of a comprehensive air quality management system in the shortterm, as
outlined in Section 5, will overcome various of the limitations noted above and facilitate the
implementation of the emission reduction measure assessment protocol in the medium and
longterms.
In the interim sourcespecific actions to be undertaken by Ekurhuleni will include actions
aimed at the quantification of all potentially significant sources and emission reduction
measures for major sources already 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 AQM system is not yet in
place. With the source quantification activities and AQM system implementation to be
undertaken in the shortterm facilitating the identification of other pollutants and sources
requiring control in the medium to longterms.
6.1

Domestic Fuel Burning

6.1.1

Background

According to Atmospheric Pollution and Prevention Act (Act 45 of 1965), which is still in
force, 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 fuelburning 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 has formulated an Integrated Clean Household
Energy Strategy. The strategy was adopted by the Minister during 2003. The Integrated
Clean Household Energy Strategy refers to methods classifiable as refining, replacing and
reducing. The methods integrated in the strategy includes the following:
-

-

REFINE combustion & appliances
 Topdown ignition method “Basa Njengo Magogo”
 Stove maintenance programme
 Replacement of mbawula/old conventional stoves
REPLACE coal with:
 Electricity
 LowSmoke Fuels (LSF)
 Alternative fuels – gas, paraffin, methanol, etc
 Renewable energy e.g. solar
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-

REDUCE energy requirements of dwelling
 Solar passive designs  new homes
 Insulation  existing homes

For poor households the focus is on leastcost options. In discussions with the DME it is
apparent that emphasis is being placed on the “Basa Njengo Magogo” intervention in the
short to mediumterm (personal communication, Tony Surridge, DME, 28 July 2004). “Basa
Njengo Magogo”, which translates to mean ‘the way in which the old lady lights a fire’, is a
method of ignition involving a top down approach to fuel loading in Mbawulas and stoves.
This method is estimated to result in a 50% reduction in smoke emissions and a 20%
reduction in coal use at no additional cost to the household. Although housing insulation was
initially under investigation it is currently considered by the DME to be too costly for
implementation at brownfield sites. Alternatives being investigated in terms of stove
maintenance and replacement included lowcost options of using appropriate chimney
lengths to local stove manufacturing. These alternatives are however also considered costly
for brownfield sites.
Interventions comprising coal replacement that are supported by DME include electrification
and the development of a lowsmoke fuel. Ongoing electrification of households is
supported. A National Standard for Low Smoke Solid Household Fuels is being compiled by
the DME and a pilot facility proposed for the testing of such fuels. It is however expected
that the development and introduction of a LSF to the household sector will take at least
another five years (personal communication, Tony Surridge, DME, 28 July 2004).
The Department of Housing is currently undertaking research to support the possible
compilation of a policy on integrating energy efficiency measures into housing developments.
Research previously funded by the DME is being sourced by this department to assist with
the development of this policy.
The lowcost and nocost energy efficient housing measures published by the International
Institute for Energy Conservation (IIEC) are being implemented in certain provinces on a
projectbyproject basis. Measures which are currently being implemented within local cities
include:
-

smokeless Mbawulas (City of Johannesburg)
topdown ignition method
air quality monitoring for awareness raising purposes
energy efficient housing projects (on case study basis)

It is considered crucial that national, provincial and local initiatives aimed at reducing
household fuel burning are conducted in a coordinated manner. The initiatives prioritized for
implementation by EMM will therefore reflect the priorities of national departments such at
DME and the Department of Housing.
6.1.2


Shortterm Actions (Years 1 & 2)

For Brownfield sites, emphasis is to be placed on implementation of Basa njengo
Magogo method of ignition. At least two main campaigns will be implemented within the
next two years, viz.:


Tembisa Basa njengo Magogo project sponsored by DME. The contract to undertake
the project has been awarded by DME to Menyetla Projects (Pty) Ltd and Palmer
Development Consulting (PDC). The project officially started on the signing of the
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contract on 13 September 2004and will run until October/November 2005. EMM’s
participation in this project has been requested by the project team. The project will
target 20 000 households within Tembisa. Project tasks, milestones and target dates
are given in Appendix D.


Etwatwa Basa njengo Magogo project to be implemented by EMM. Planning is still
required to be done for this project and funds established. It is intended that the
project target 20 000 households and that DME recognition of the project be officially
obtained so that the BnM logos and marketing material can be used. EMM personnel
have already received training on the BnM method of ignition.



The integration of energy efficiency measures (e.g. solar passive design) into Greenfield
projects is under consideration by the EMM Department of Housing. This may entail the
amendment of the Metro’s building codes and housing policy to ensure that all new
housing developments are energy efficient.



EMM will establish its urban air quality dispersion model to simulated air pollution
concentrations associated with domestic fuel burning emissions.

6.1.3


Mediumterm Actions (Years 35)

EMM will facilitate the investigation and identification of suitable alternatives to household
burning of socalled dirty fuels including:





Low smoke fuels
Renewable energy alternatives
Increased energyefficiency through retrofitting for existing dwelling
Energy demand management

Emphasis will be place on improved access of poorer households to clean energy, giving
consideration to potential resourcing opportunities such as the Cleaner Development
Mechanism and carbon credit trading systems.
The energy efficiency measures intended for implementation in the short and mediumterms
are in line with the DME Draft Energy Efficiency Strategy (April 2004) and the National
Energy Regulator’s Regulatory Policy on Energy Efficiency and Demand Side Management
(EEDSM) for South African Electricity Industry (May 2004). The DME draft policy provides
specific targets for reducing energy demand by 2014 within given demand sectors, with an
overall target of 12% reduction in consumption. The identification of renewable energy
alternatives is in line with the White Paper on the Promoting of Renewable Energy and Clean
Energy Development, Part One, Promotion of Renewable Energy, Department of Minerals
and Energy, Pretoria, August 2002.
6.2

6.2.1

Mining Operations and Tailings Impoundments

Background

Three pertinent laws are applicable to mining and air quality namely: Atmospheric Pollution
Prevention Act of 1965 (soon to be replaced by the National Environmental Management: Air
Quality Act, the National Environmental Management Act of 1998 and the Minerals &
Petroleum Resources Development Act of 2004.
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According to the Atmospheric Pollution Prevention Act, the Chief Air Pollution Control Officer
(CAPCO) of the DEAT is responsible for the control of dust from industry and waste dumps.
Dust control from mine dumps is the result of consultation between the Government Mining
Engineer and CAPCO. The control of dust is undertaken using best practicable means
through notice in writing. Powers for dust control have selectively been delegated to local
authorities within designated dust control zones. Ekurhuleni has been declared a dust control
zone in terms of the Atmospheric Pollution Prevention Act of 1965 and can therefore regulate
dust emissions from mining operations. It is therefore necessary that measures to be
included in the AQM Plan involve the establishment of mechanisms whereby the EMM Air
Quality Management function can influence the regulatory process and assist in the
enforcement of existing regulations.
In terms of Section 28 of the National Environmental Management Act of 1998 significant or
potentially significant environmental impact must be “investigated, evaluated and assessed”
and further “every person who, causes, has caused or may cause significant pollution must
take reasonable measures to prevent that from occurring, continuing to occur, continuing or
recurring”. In terms of Section 28 the EMM may request mining companies with potentially
significant impact to air quality to firstly assess and monitor their impact and secondly to take
reasonable measures to prevent significant impact on air quality.
A summary of air quality relevant aspects of the Minerals & Petroleum Resources
Development Act of 2004 is set out below. Salient points applicable to air quality
management include certain of the requirements that mines have to meet in order to ensure
the conversion of “old order” mineral rights to “new order” mineral rights.
Status of mining authorisations
and EMPR approvals

All operating mines and quarries need an Environmental
Management Programme Report (EMPR) detailing a programme
which the mine commits to undertake to manage its impact on the
environment including air quality. This is mandatory for all mines.

Standard of EMPR and
commitment of rehabilitation
objectives

The EMPR should define environmental and rehabilitation
objectives, i.e. commitments with respect to operational control and
rehabilitation objectives and standards.

EMPR Compliance –
compliance to commitments
and requirements of the DME
approved EMPRs

A formal assessment and report on the status of compliance to
EMPR commitments in terms of operational control, rehabilitation
objectives and standards is required to convert mineral rights.
The financial quantum is defined as the costs based on the
approved EMPR and closure plan and shall include a detailed
itemisation of all actual costs required for:
 premature closure regarding:

Determination of the financial
quantum as required by the
Mineral and Petroleum
Resources Development Act of
2004

 the rehabilitation of the surface of the area;
 the prevention & management of pollution to the
atmosphere;
 the prevention & management of pollution of water & soil;
 decommissioning and final closure of the operation; and
 postclosure management of residual and latent environmental
impacts.
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6.2.2


Shortterm Actions (Years 1 & 2)
EMM will acquire representation on the interdepartmental committee tasked with the
regulation of mining operations and tailings impoundments (DWAF, DME and GDACE
are currently represented on the committee). Through this committee, and other
existing structures, the EMM will endeavour to obtain support for the local
implementation of the following measures:


Require that mining companies compile emissions inventories for their
operations, including their mineral processing plants, and communicate source
and emissions information to the Metro for inclusion in its metrowide emissions
inventory database within 6 months of AQMP implementation.



Require that all mines (operational mines and mines scheduled for closure)
compile and implement comprehensive dust management plans as part of their
EMPRs. The main components of a comprehensive dust management plan are
outlined in Appendix E and demonstrated for mine tailings impoundments.



Require dustfall monitoring and reporting to the Metro by open cast mines,
mines with significant unpaved haul roads (> 200 m) and mines with  mine
tailings impoundments.
Dustfall monitoring should be undertaken at
representative locations for a period of 3 or more months, including the windy
season, to prove compliance with dustfall guidelines. Dustfall monitoring should
be continued until compliance can be proven. Dustfall monitoring should be
reinitiated following significant process changes or changes in the status of
tailings impoundments.



Require all open cast mines, mines with significant unpaved haul roads (> 200
m) and mines with mine tailings impoundments to include dust management
and post decommissioning dust management/rehabilitation and other air quality
related considerations in the calculation of the financial quantum (closure cost
determination).



Implementation of local dust deposition evaluation criteria (see Section 4.1.2.1)
in order to ensure that mitigative action is undertaken when alarm thresholds
are exceeded.



EMM will ensure that mines are fulfilling their obligations, as part of their dust
management plan implementation, in terms of making dust monitoring and
management information available to neighbouring communities and interested and
affected parties. EMM personnel may attend and where necessary facilitate public
forums.

6.2.3

Mediumterm Actions (Years 35)



EMM will request that DME:


Ensure that all mines:
(i) Have EMPRs approved by the DME
(ii) Can demonstrate & periodically report on compliance to EMPR commitments
with particular reference to pollution to the atmosphere
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(iii) Have determined the financial quantum and provide for the prevention &
management of pollution to the atmosphere


Challenge applications for mineral right conversion if mines do not comply with
requirements as set out in their EMPR documents



EMM will require all mines closing to comply to their closure commitments in general and
specifically with dust management plans and rehabilitation objectives.



EMM will require all operating mines to demonstrate compliance to dust deposition
guidelines and require that mitigative action be undertaken when alarm thresholds are
exceeded.

6.3

6.3.1

Road Transportation

Background

Local authorities are responsible for the regulation of emissions from vehicles under the
powers conferred by the Minister of the DEAT in terms of the Atmospheric Pollution
Prevention Act of 1965 (as amended). Vehicle emission control dates back to 1974 and
makes provision for the control of diesel driven vehicles but excludes turbo charged diesel
driven vehicles. No legislation exists currently to monitor emissions from petrol driven
vehicles.
The IPC unit within EMM have recently reinitiated diesel vehicle emission testing. During the
first half of 2004 such testing was confined to municipal vehicles. It has however
subsequently been rolledout to roadside testing of private vehicles. All SDRs within EMM
are therefore currently undertaken the testing of diesel vehicle emissions, in accordance with
the Atmospheric Pollution Prevention Act of 1965, using a Hartridge meter. Efforts are
currently being made by the IPC unit to establish links with the metro police department in
order to gain their cooperation and assistance in the vehicle emission testing process. It is
envisaged that IPC staff will be responsible for conducting diesel vehicle testing in each SDR
on at least one day a week and that retesting will be done at test stations. Although a
Standard Operating Practice exists for the testing of emissions from diesel vehicles, there
are a number of procedures that are not included, viz.: frequency of testing, number of
vehicles tested, and how vehicles are selected for testing.
6.3.2

Overview of Vehicle Emission Reduction Measures

Whereas increased vehicle activity rates imply an increase in emissions from this sector, it is
notable that improvements in the fuel efficiency of vehicles, the incorporation of emission
controls by new vehicles and past and proposed changes in fuel composition are responsible
for realising emission reductions.
Since the introduction of unleaded petrol catalytic converter equipped petrol vehicle sales are
reported to have steadily increased in number and are currently ~47% of new passenger
vehicle sales.
The newer vehicles are typically of Euro 3 Technology (personal
communication, Stuart Rayner, National Association of Automobile Manufacturers of South
Africa, April 2003). Up to a 30% increase in the efficiency of vehicles is expected by 2020
(ERI, 2001). Recent changes to fuel composition have included the reduction in the sulphur
content of diesel from 0.5% to 0.3%. Further changes are intended for implementation as
Final Air Quality Management Plan for the Ekurhuleni Metropolitan Municipality
Report No.: APP/04/EMM02c
Page 67

part of the Implementation Strategy for the Control of Exhaust Emissions from Roadgoing
Vehicles in South Africa currently being proposed by the Department of Environmental
Affairs and Tourism (DEAT) in collaboration with the Department of Minerals and Energy
(DME).
The main measures recommended for implementation in the Implementation Strategy for the
Control of Exhaust Emissions from Roadgoing Vehicles in South Africa (version 2, 4 March
2003) are as follows:


stipulation of Euro technologies for new petroldriven vehicles (Euro 1 by 2004, Euro
2 by 2008, Euro 4 by 2012);



stipulation of ECE technologies for new dieseldriven vehicles (within the 2006 to
2012 period)



reduction in the sulphur content of unleaded petrol to 500 ppm from 2004 and to 50
ppm from 2010



restriction of the benzene content in petrol to 1% and aromatic content to 35% from
2010



prohibition of the addition of lead from 2006 and the addition of manganese to
unleaded petrol from 2006 and in lead replacement petrol from 2008



reduction in the sulphur content of diesel to 500 ppm from 2006 and making available
of a second diesel grade with a maximum sulphur content of 50 ppm on a voluntary
and selective basis. Diesel with a maximum sulphur content of 50 ppm to be made
nationally available by 2010

In the event that the above measures are implemented within the next ten years substantial
changes in the nature and extent of vehicle emissions would be anticipated.
National approaches to legislative control have internationally included:







vehicle technology changes;
emission limits;
enforced implementation of tailpipe control equipment;
accelerated retirement of vehicles (may also be implemented through market incentives
of disincentives);
changes in fuel composition and properties; and
introduction of inspection and maintenance programmes.

The stipulation of vehicle technology changes and fuel composition changes are evident in
the DEAT/DME Draft Strategy outlined above. The impending Air Quality Act also makes
provision for the Minister or Provincial MECs to declare vehicles or a certain category of
vehicles as a ‘controlled emitter’ with emission limits and related monitoring requirements set
for such emitters. Furthermore the impending Act makes provision for the declaration of a
substances or a mixture of substances as a ‘controlled fuel’ with the potential for standards to
be established for the use, manufacture, sale, composition (etc.) of that fuel. Alternatively
the manufacture, sale or use of the controlled fuel could be prohibited. These clauses within
the impending Air Quality Act readily facilitate the regulation of liquid and solid fuels by
national and provincial governments.
In addition to legislative controls, various countries are implementing transportation
management measures to reduce vehicle emissions. Such measures are typically
implemented at a local government level and include:
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Transportation alternatives to singleoccupancy vehicles, e.g. encouraging carpooling;
promotion of energy efficient, easily accessible public transport; construction and
dedication of bus or highoccupancyvehicle (HOV) lanes in congested areas;
encouragement and funding of bicycle projects; employerbased travel reduction
programmes.



Transportation management and planning, e.g. traffic calming measures; traffic light
synchronization; parking management; congestion charging schemes.



Land use development and urban design measures; e.g. design of compact cities;
shifting of growth to the urban core by realigning housing and transportation subsidy
systems.

A traffic management measure that is scheduled for implementation of relevance to
Ekurhuleni is the Gautrain Rapid Rail Link that is intended to link Tshwane, Midrand, Joburg
and Rhodesfield (Kempton Park). This project is expected to reduce the use of private
vehicles, particularly single occupancy vehicles traveling on the congested N1 and N3
highways. The pricing of tickets make it unlikely that the Gautrain will draw passengers from
existing public transportation systems such as taxis.
The projection of buffer zones or set back distances from roadways for specific land uses
represents a measure implementable in the shortterm. It should be noted that this measure
is aimed at reducing the potential for impact of vehicle emissions rather than the restriction of
emissions. In air quality impact assessment studies being undertaken for proposed regional
and national roadways, buffer zones in excess of the servitude normally designated for such
roadways have been recommended. Such set back distances were based primarily on the
predicted NOx, CO and diesel particulate air concentration levels.
6.3.3

Need for Interdepartmental Collaboration

Important relationships exist between air quality management, land use planning, housing
and transportation planning. New land use developments can influence both travel patterns
and exposure levels. The siting of a residential area in close proximity to an industrial area
would, for example, result in increased levels of human exposure to the emissions generated
by the industry. Whereas extended transportation networks and increased traffic flows
resulting from such new developments would directly influence air quality through enhanced
tailpipe emissions of particulate matter and increased reentrainment of dust on roadways.
Unless this relationship is recognised and channels of communication established between
local and regional agencies responsible for land use planning, air quality management and
transportation planning, air quality management in unlikely to succeed.
Local governmental departments tasked with air quality management in the UK have found
that the successful management of vehicle emission can only be achieved by means of the
integration of air quality considerations into Local Transport Plans (LTPs) (Woodfield et al.,
2004). Similar experiences are documented for the US and various Asian and European
countries. It is therefore recommendable that the Environment and Tourism Department aim
to use existing transportation planning processes for the achievement of vehicle emission
reductions.
The Ekurhuleni Transportation Planning Department is in the process of developing an
Integrated Transport Plan (ITP) for the Metro, as prescribed by both the new National Land
Transport Transition Act and the Local Government Transition Act. The EMM ITP is
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intended to address public transport services (minibustaxi, subsidized bus and rail) as well
as private transport and freight transport. Africon Consulting Engineers have been
subcontracted to develop EMM’s Regional Transportation Model. This model is intended to
be used for scenario modeling in support of ITP development. Baseline (2001) model
outputs, comprising spatial traffic flow information, were scheduled to be made available in
October 2004 following which scenario modeling was to be initiated.
It is notable that various of the programmes likely to be included in the EMM ITP will be
conducive to vehicle emission reductions for two main reasons: (i) local transportation policy
is influenced by international practices and in many countries air quality considerations have
already influenced transportation planning practices, and (ii) measures implemented to meet
certain of the key objective of transportation planning – such as reductions in travel trips and
travel times through improved public transport systems and congestion management – are
also likely to result in total vehicle emission reductions. This is evident from the ITP recently
issued for the City of Joburg (May 2003).

6.3.4

Need for Intergovernmental Collaboration

Collaboration between local, provincial and national government is required to secure the
effective regulation of vehicle emissions. National government is primarily responsible for
legislative controls with transportation management measures most frequently being
implemented by provincial and local government. Transportation management measures
and emission testing strategies by local authorities are likely to be more successful if
implemented uniformly across neighbouring cities and metros. It is for this reason that EMM
is committed to close consultation with adjacent local authorities and Gauteng provincial
departments in developing its ITP.
6.3.5

Shortterm Measures (Years 1 & 2)



An Interdepartmental Transport Liaison Group will be established comprising members
of the Department of Environment and Tourism (Quality Control and Law Enforcement),
Department of Health and Social Development (Integrated Pollution Control division of
Environmental Health) and Transportation Planning. This group will initially meet
regularly (monthly) to facilitate the initiation of information sharing procedures and the
implementation of various of the shortterm measures outlined below.



Methods used by each service delivery 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.



The cooperation of metro police will be established for the purpose of supporting the
diesel vehicle emissions programme.



EMM 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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EMM will design a more comprehensive and effective vehicle emission testing
programme for implementation in the mediumterm in consultation with Gauteng province
and neighbouring municipalities(1). 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 re
testing 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; and
the drafting and implementation of local bylaws aimed at supporting the
introduction and implementation of alternative vehicle emission testing approaches.

ETD 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

(Transportation Planning will make available information from the transportation model
developed by Africon.)


Transportrelated monitoring requirements will be integrated into the EMM ambient air
quality monitoring activities through the purchase, commissioning and operation of a
transferable ambient air quality monitoring station (see Section 5).



Transportation management measures implemented in other cities, locally and abroad,
for the purpose of vehicle emission reduction will be identified by ETD for consideration
by Transportation Planning and possible inclusion in the ITP.



Research will be encouraged on cleaner transportation technologies through liaising with
the Transportation Planning project manager on the Clean Transport Technology Project
via the Interdepartmental Transport Liaison Group. EMM will also liaise with GDACE to
integrate findings from their cleaner technologies initiative and to avoid duplication.

6.3.6

Mediumterm Measures (Years 3  5)



Results from local and provincial cleaner transportation technology research initiatives
will be used to inform public and government related transport decisions.



A Transportation and Landuse 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 Interdepartmental
Transport Liaison Group formed previously and should aim to integrate environmental
considerations, including air quality issues, into longterm transportation, housing
development and spatial planning processes.

1

This will not be required if the DEAT establishes new regulations pertaining to vehicle emissions
testing in the interim under the impending Air Quality Act.
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EMM will set up its urban air quality dispersion model to simulated air pollution
concentrations associated with transportation emissions. Air quality improvements due to
the implementation of selected transportation measures will also be simulated.



ETD will quantitatively evaluate the air quality implications of proposed transportation
management measures and transportation projects through the application o the urban
air quality dispersion model. Findings will be communicated to Transportation Planning
for consideration during decision making.

6.4

6.4.1

Waste Disposal and Treatment

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. GDACE is also involved in the inventorying of incinerator operations and in
undertaken inspections on the medical waste incinerators operating within EMM. In terms of
the impending National Environmental Management: Air Quality Act, incineration will be
declared a ‘listed activity’ with District Municipalities and Metropolitan Municipalities being
made responsible for the issuing, review and revision of such licenses.
Section 20 of the Environment Conservation Act, 1989 (Act 73 of 1989) stipulates that no
person may dispose of waste unless under the authority of a permit issued by the Minister of
Water Affairs and Forestry. Waste disposal sites are regulated by the Department of Water
Affairs and Forestry (DWAF) by means of the Minimum Requirements for the Waste Disposal
by Landfill (Second Series, 1998). Depending on the landfill classification and size landfill
requirements may include:
 Various types of landfill lining and capping systems
 Operational controls, e.g. daily cover of work surface with cover material
 Gas monitoring and management systems
 Restrictions on ambient methane concentrations
Typical problems associated with landfill operations in South Africa which are associated with
atmospheric emission potentials include: fires, inadequate daily cover practices, acceptance
of hazardous waste types by general landfill operations. DWAF and GDACE have started to
initiate coordinated programmes to address such noncompliance issues. The evaluation
checklist used by both DWAF and GDACE personnel for site inspection purposes are both
based on the Minimum Requirements.
In future responsibility for permitting landfill sites will be transferred from DWAF to DEAT.
Given the impending National Environmental: Air Quality Act it is likely that local government
will take more responsibility for the regulation of landfill operations in future. (Waste
management is a core mandate of local government according to Schedules 4b and 5b of
the Constitution.) It is also notable that the DWAF is currently in the process of revising its
Minimum Requirements document and that the revision is expected to deal more holistically
with the management of atmospheric emissions and impacts of landfill operations.
The National Strategy on Waste Management, which advocates a tiered approach to waste
management with waste prevention, treatment and recycling being prioritized, also needs to
be taken into account in the identification of emission reduction measures.
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6.4.2

Shortterm Actions (Year 12)

6.4.2.1 Landfill Operations


EMM will require that landfill operations within the metro consistently meet DWAF
minimum requirements.



ETD personnel will conduct site inspections with DWAF and/or GDACE personnel. A
checklist, comprising DWAF and GDACE landfill evaluation criteria in addition to other
‘good practices’ pertaining to landfill management and air pollution control, will be
compiled by ETD to inform such site inspections.



EMM will request to be represented at DWAF meetings held to discuss local landfill sites.
(DWAF national and regional departments and landfill operators currently attend such
meetings).



EMM will require that “large, general” and “hazardous” landfill operations in the Metro,
and other local landfill operations found to consistently not comply with Minimum
Requirements, undertake the following:



-

compile a speciated substance emissions inventory based on subsurface gas
network sampling

-

commission ambient air quality monitoring and/or air dispersion modeling of select
toxic and oderiferous substances  with substances selected on the basis of the
sitespecific emissions inventory

-

commission an impact and risk screening study to determine whether measured
and/or modeled air pollutant concentrations exceed appropriate health and/or
odour thresholds

-

report source, emissions and monitored and predicted ambient air pollutant
concentration information to EMM, flagging air pollutant concentrations resulting
in potentially unacceptable health or odour risks

-

commission a quantitative health risk assessment should the potential for health
risks be noted based on the screening study and communicate the findings of this
assessment to EMM

Shortterm methods of waste recycling will be investigated, e.g. through the support of
local buyback centres.

6.4.2.2 Incineration


EMM will initiate an investigation into the legal status of medical waste incinerators
operating within the Metro. In cases where incinerators are operating without the
necessary registration certificate, DEAT will be notified and a timeframe established
within which such operations are required to apply for such a permit (or atmospheric
emission license, should the Air Quality Act have been promulgated).
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EMM will consult with DEAT and GDACE to ensure that all incinerators are permitted and
are operating according to permit requirements. This will require that, among other
things, stack emissions testing be commissioned by such operations to prove compliance
with emission limits specified for incinerator operations. Emission limits are given for
medical waste incinerators for the following pollutants: particulates, 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


EMM will require that large and/or poorly managed sewage and waste water treatment
works operating within the Metro undertake the following:

6.4.3

-

compile an emissions inventory

-

commission ambient air quality monitoring and/or air dispersion modeling of select
toxic and oderiferous substances  with substances selected on the basis of the
sitespecific emissions inventory

-

commission an impact and risk screening study to determine whether measured
and/or modeled air pollutant concentrations exceed appropriate health and/or
odour thresholds

-

report source, emissions and monitored and predicted ambient air pollutant
concentration information to EMM, flagging air pollutant concentrations resulting
in potentially unacceptable health or odour risks

-

commission a quantitative health risk assessment should the potential for health
risks be noted based on the screening study and communicate the findings of this
assessment to EMM

Mediumterm actions (Years 3  5)



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



Commission a costbenefit study on waste segregation and recycling strategies
applicable for implementation within EMM



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



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 permitting/atmospheric emission licensing
process.
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6.5

6.5.1

Industry, Fuel Burning Appliances and Electricity Generation

Legislative and Regulatory Context

All industries undertaking Scheduled Processes in terms of the APPA are controlled by
CAPCO through Best Practicable Means (BPM) using permits. Scheduled processes,
referred to in the Act, are processes that are expected to emit a significant quantity of
pollutants.
Such processes include large combustion sources, smelting, electricity
generation and inherently dusty industries. BPM represents an attempt to restrict emissions
while having regard to local conditions, the prevailing extent of technical knowledge, the
available control options, and the cost of abatement.
Although local authorities are not currently responsible for the regulation of air pollution from
industrial activities and large scale industrial, commercial and institutional fuel burning, it is
expected that this will change under the impending Air Quality Act. The impending Act
makes provision for Metropolitan and District Municipalities to undertake atmospheric
emission licensing functions for ‘listed activities’. Such ‘listed activities’ are expected to
include current Scheduled Processes in addition to being extended to include various other
processes not previously regulated through the permit system.
Smallscale nondomestic fuel burning appliances (e.g. boilers capable of burning fuel at a
rate of < 10 tons per hour) are currently controlled by local authorities in terms of Part III of
the APPA. The IPC unit within EMM currently liaises with the operators of fuel burning
appliances on an ad hoc basis with regard to combustion efficiencies. Requirements
regarding combustion efficiencies and operating conditions are stipulated by IPC for
proposed fuel burning appliances. In certain areas, IPC personnel inventory fuel burning
appliances, recording the location, nature of device and type and quantity of fuel being
burned. This is not currently uniformly done across the Metro.
6.5.2

Implications of Receiving Environment Approach

A shortcoming of the issuing of permits under the APPA is that sufficient attention was not
paid to the potential that exists for cumulative impacts given the colocation of industrial
operations with other sources. This has resulted in instances where unacceptable ambient
air pollutant concentrations occur in instances where specific industries may be operating
within their emission limits.
A small percentage of operations have identified, quantified and are monitoring the impacts
of their atmospheric emissions on the ambient environment (e.g. through emissions inventory
maintenance, ambient air quality monitoring, maintenance of complaints registers, etc.). This
is currently being extended to include routine environmental reporting to local communities.
Certain of these operations are also conducting projects aimed at reducing their atmospheric
emissions and resultant air quality impacts.
The impending Air Quality Act, which will replace the APPA, will mark a shift from air
pollution control based exclusively on sourcebased measures to air quality management
based on a receiving environment approach. The potential for cumulative air pollutant
concentrations occurring given other sources of emission will therefore be taken into account
in the setting of emission limits for an individual operation.
The impending Air Quality Act also stipulates the need for local municipalities to develop,
implement, review and revise Air Quality Management Plans as part of their Integrated
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Development Plans. It is likely that, given the context of governmental air quality
management planning, that industries already actively implementing emission reductions will
be encouraged to consolidate such measures within comprehensive plans  including details
of timeframes for implementation, performance indicators, progress monitoring methods,
targets, timeframes for achieving targets, environmental reporting process (etc.). Inactive
industries identified as being significant in terms of their potential for emissions are to be
required by authorities to accurately quantify their emissions and if necessary to develop and
implement emission reduction plans.
6.5.3


Shortterm Measures (Years 1 & 2)

EMM, in consultation with the national air pollution control officer currently responsible for
Scheduled Processes within the Metro, will:


Require that concerns undertaking Scheduled Processes provide proof of
registration under the APPA and demonstrate compliance with permit
conditions.



Require that certain industries and commercial and institutional concerns
undertaking combustion processes compile emissions inventories for their
operations and communicate source and emissions information to the Metro for
inclusion in its metrowide emissions inventory data base.





Criteria to be used by EMM in determining which operations are required to
undertake emissions inventories and report source and emissions data are
given in Appendix F.



Source and emissions data to be reported to EMM within 6 months of the
AQM Plan being implemented are outlined in Appendix G.
The
methodological approaches used in the estimation, modeling and
calculation of emissions must be in line with accepted international
practices.

Encourage industries to compile and implement emission reduction
programmes in instances where such operations are expected to contribute
significantly to cumulative air pollutant concentrations in areas where pollution
concentrations exceed local air quality objectives.



Proponents of new developments must prove compliance with local ambient air quality
objectives, taking into account existing or background air pollutant concentrations.
Proponents must also demonstrate that best practicable environmental options are being
implemented where applicable.



EMM will collate information related to small scale nondomestic fuel burning appliances
required for the establishment of emissions and modelling of air quality impacts (i.e.
operations not included under the previous point), 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)
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-

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)



EMM will reinforce the rule that the installation of all new nondomestic fuel burning
appliances and any major appliance renovation or alteration project will require the
notification of the Metro. Appliance and fuel information listed above will be required to
be reported prior to approval of the commencement of the operation.



EMM will estimate emissions for nondomestic fuel burning appliances for inclusion in
metrowide emissions inventory data base



EMM will set up its urban air quality dispersion model to simulated air pollution
concentrations associated with Scheduled Processes/Listed Activities and small non
domestic fuel burning appliances.

6.5.4

Mediumterm Measures (Years 3  5)



Review and revise permits / atmospheric emissions licenses of Scheduled Processes /
Listed Activities, taking into account best practices and cumulative air pollutant
concentrations.



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



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 onsite cogeneration and the introduction of renewables.



Investigation of the potential for introducing market incentives and disincentives for the
purpose of encouraging emission reduction by industrial and power generation
processes.

6.6

6.6.1

Airports

Background

The National Policy on Airports and Airspace Management stipulates that an EIA be
performed as part of the process of determining the viability of a new airport or major
developments at an existing airport. The introduction of environmental management
systems, where possible, and the formulation of a detailed policy on aircraft noise control and
engine emissions is further advocated by this policy. A second draft of the National Policy on
Aircraft Noise and Engine Emissions was gazetted in May 1999. This policy identifies typical
sources of atmospheric emission at airports and methods of emission reduction, and
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discusses the introduction of emission standards, air quality monitoring, impact assessment
and management and reporting.
6.6.2

Shortterm Measures (Years 1 & 2)



EMM should require that all airports operating within the Metro conduct an emissions
inventory and report source and emissions data to ETD for inclusion in the Metro’s
emissions inventory.



Johannesburg International Airport, due to the extent of its operations, should be
required to undertake a comprehensive air quality impact assessment and to integrate
air quality considerations into their daily operations. The air quality impact assessment
source make provision for:
·

establishment of an emissions inventory , in which emissions from all airportrelated
activities are quantified;

·

projection of increases in emissions associated with various stages of the airport's
development as expressed, for example, by specific growth points in passenger
numbers;

·

prediction of current and potential future contributions to ambient air pollutant
concentrations;

·

identify a suitable site(s) for ambient air quality monitoring based on predicted
impact zones and sensitive receptor locations;

·

ranking of airport activity related sources based on their current and future
contributions to human health risks; and

·

identification of emission reduction opportunities and costeffective emission
abatement strategies.

Should JIA already have completed such an assessments, the findings of the study
should be made available to EMM. If additional work is required to meet the above
requirements, such work should be completed within a period of 8 months.


EMM will set up its urban air quality dispersion model to simulated air pollution
concentrations associated with airport emissions.

6.6.3

Mediumterm Measures (Years 3  5)



EMM will determine whether airports in the Metro, other than JIA, need to conduct
comprehensive air quality impact assessment based on inhouse dispersion model
projections. Such assessments will be used to determine the need for ambient air quality
monitoring and emission management planning and implementation by such airports.



Johannesburg International Airport should undertake ambient air quality monitoring at the
site(s) selected on the basis of the air quality impact assessment. The provisions in
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Section 5.1.5, pertaining to the integration of industryfunded air quality monitoring
stations in the urban monitoring network, will apply.


Johannesburg International Airport is required to implement an emission management
programme and to report progress on a period basis to EMM. The format and frequency
of such reporting is to be established based on consultation with ACSA.

The short and mediumterm measures listed above are in line with the National Policy on
Aircraft Engine Emissions. The main aim of this policy is to determine the extent of engine
emission pollution and to support planning and control at airports. Policy objectives include:
(i) implementation of ambient air quality measurement and monitoring of air traffic
movements to estimate aircraft engine emissions; (ii) the assessment of ambient air quality
impacts associated with aircraftrelated emissions; and (iii) the reduction of pollutant
emissions related to airport operations. The proposed policy clearly states that "to do
nothing" is unacceptable when addressing issues related to aircraft engine emissions.

6.7

Other Sources

6.7.1


Shortterm Measures (Years 1 & 2)

Identify and quantify additional sources of pollution. Specific attention should be paid to:
 Vehicle entrainment from unpaved public roads
 Agricultural emissions and veld burning
 Railway transport



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).



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



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



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



Investigate measures to be used in the control of tyre burning.

6.7.2


Mediumterm Measures (Years 3  5)
Identification of emission reduction measures for other sources predicted on the basis
of the quantitative emissions inventory and inhouse atmospheric dispersion modeling
or external studies to be significant in terms of health risks or nuisance impacts.
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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 EMM (Table 7.1). The finalisation of
permissible timeframes for compliance with local air quality objectives 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 Sections 4 and 5.

Table 7.1 Research initiatives recommended for implementation in the short and
mediumterm
Research Required
Assess and cost suitable passive diffusive and
biomonitoring methods to determine the
potential for their implementation within
Ekurhuleni for the purpose of informing air
quality management

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 socioeconomic and
technical feasibility of attaching specific
reporting, investigation and mitigation
requirements to such thresholds.
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 noncompliance areas in terms of
both local air quality guidelines and national
standards

Purpose
Determine whether
passive diffusive and/or
biomonitoring should be
conducted within EMM –
and if so select suitable
programmes for such
monitoring
Stipulation of permissible
timeframes for ensuring
compliance with local air
quality objectives 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 2005 –
Dec 2005

Responsibility
EMM

Jan 2005 –
Dec 2006

EMM

Jan 2005 –
Dec 2006

EMM

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

Jan 2005 –
Dec 2006

EMM

Collation of first
comprehensive
emissions inventory for
EMM

Jan 2005 –
Dec 2006

EMM

Determination of non
compliance zones within
EMM

Jul 2006 –
Jul 2007

EMM

Final Air Quality Management Plan for the Ekurhuleni Metropolitan Municipality
Report No.: APP/04/EMM02c
Page 71

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

Identification of suitable doseresponse
thresholds for local vegetation types

Purpose
(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
Ongoing
starting Jan
2005

Responsibility
EMM

Jan 2005 –
Jan 2008

External
consultants
(possibly via
GDACE or DEAT)
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8

CAPACITY BUILDING

It is intended that air quality management capacity and tools be developed within Ekurhuleni
Metropolitan Municipality to ensure efficient and costeffective 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 are 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 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
(where necessary) to provide the human resources necessary for effective air
quality management, including AQM Plan implementation, review and revision.
The DEAT is in the process of defining capacity building requirements and
training programmes for provincial and local authorities. EMM will communicate
its specific training requirements to DEAT and will determine DEAT's anticipated
timeframe for the provision of such support.

Interim training of EMM personnel was undertaken as part of the Air Quality Management
Plan development process in order to assist in the initiation of plan implementation. This
training took the form of approximately 15 persons from EMM attending a 5day course on air
pollution control and air quality management during 10 – 14 January 2005. The content of
the course is outlined in Appendix H. It is intended that a similar course be held for all
interested and affected parties within EMM.
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Table 8.1 Resource implications for Ekurhuleni 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
(1)
National Requirements
International Good Practice
Setting of multiple levels of
 Provision is made for an effects
standards for ambient air quality is
based approach, viz. impact
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
 National standards are to be
build environment, and finally the
established by DEAT.
prevention of significant decline in
 Provision is made for the setting of the quality of air are used. Such
more stringent standards by
standards provide the objectives for
provincial governments.
air quality management. Multiple
 No provision is made for the
levels of standards provide the
setting of standards by local
basis for both ‘continued
authorities. (It is however accepted
improvements’ in air quality and for
that local authorities may determine
longterm planning in air quality
local air quality objectives for the
management. Although maximum
purposes of air quality
levels of ambient concentrations are
management.)
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,
selected 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 bylaws within which this is
possible.)

Existing Local Resources

Resource Implications for EMM

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

Additional expertise required in the
field of air quality standards and
doseresponse relationship
evaluation & local standard
development

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
EMM to determine suitable local
emission limits for a source
category. Mesoscale dispersion
modeling capabilities will however
need to be developed within EMM
to facilitate this.

As informed by Air Quality Bill.
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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 ongoing
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 temporallyresolved
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
No comprehensive emissions
inventory currently exists for EMM

Resource Implications for EMM
Preparation of the first
comprehensive emission inventory
would require several personyears
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 online, realtime
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
‘listed activities’ to be undertaken by
local government.
 Local authorities also to be
responsible for vehicle emissions,
household fuel burning, dust
emissions from mining and possibly
also landfill gas emission impact
regulation
 General reference is made to the
potential application of voluntary
agreements, penalties and
incentives (i.e. economic
instruments, pollution charges)

 Trend towards periodic
permit/license 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 sourcebased controls
(e.g. emission limits)

Existing Local Resources

Resource Implications for EMM

Air quality monitoring is currently
being conducted by IPC unit
personnel. Such stations do not
report data in realtime nor is air
quality monitoring data currently
consolidated in a single data base.

EMM will need to include
technicians or provide for the
outsourcing of air quality monitoring
station maintenance and calibration
functions. The staffing
requirements of the 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

 Expertise and experience exists
with regard to the control of fuel
burning 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 limited
 The capacity for the periodic
review of source permits/licenses to
ensure continued compliance and
facilitate continuous improvement is
unclear.

EMM 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
'listed activities' by way of
atmospheric emissions licenses
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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. It is however likely
that local authorities will continue to
be responsible for vehicle emission
monitoring – alternatively this could
become a requirement of testing
stations.

 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
EMM 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
nor provision made for the
integration of such data based
within a GIS framework

Resource Implications for EMM
It has been recommended that
EMM’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 nontraditional
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, possible
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 within
EMM
 To facilitate the effective
communication of information to the
general public it is advisable that an
air quality information liaison officer
be designated
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Functions
Atmospheric
dispersion
modelling

Human health &
environmental
risk assessment

Costbenefit
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
online dispersion modelling
coupled with key monitoring sites for
model calibration and validation
(particularly in Europe).
 In Europe, regional models
coupling street and urbanscale
(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
favoured. Initially, rankings are
based on (i) total emission
reductions, (ii) ambient air quality
improvements to be achieved, (iii)
human and environmental risk and
damage reductions, and finally (iv)
 No direct requirements in this
benefit maximization which takes
regard.
external costs and benefits into
account. Due to time and
expertise required by the latter two
ranking criteria, such ranking not
widely implemented and is usually
undertaken on an intermittent
(special project) basis

Existing Local Resources

Resource Implications for EMM

 No capacity currently exists to
support regional atmospheric
dispersion modelling

 Internal capacity (expertise,
software, hardware) will need to be
established for dispersion modelling
applications

No clear 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

No clear capacity currently exists to
undertake costbenefit 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 semi
quantitative evaluations.
Alternatively CBA could be
outsourced on a projectbyproject
basis.
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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
and implementation of Air Quality
developed, regularly reviewed and
Management Plans by local
revised by metropolitan air quality
authorities (integrated into their
authorities (specifically within 'hot
Integrated Development Plans)
spots' which are declared as 'local
air quality management zones e.g.
UK; or within noncompliance areas,
e.g. State Implementation Plans,
US)
 A public hearing process / public
participation process is usually
implemented as part of the plan
development process

Existing Local Resources
Insufficient capabilities currently
exist to develop and revise a
comprehensive air quality
management plan for EMM

Resource Implications for EMM
 Air quality management plan
drafting requires strong policy and
planning skills.
Technical expertise is required for
the effective characterisation of
sourcereceptor relationships that
provides the basis for emission
strategy evaluation.
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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 Ekurhuleni AQM Plan:
·

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


Technical Working Groups (TWGs)  established to review the technical merit
and feasibility of the plan during the development phase. TWG members
included representatives from EMM Departments responsible for transport,
housing, urban planning, environmental health and environmental management
in addition to GDACE 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 Working Groups and the Air Quality
Stakeholder Group (August to November 2004).

·

Presentation of the Draft AQM Plan to the EMM Portfolio Committee (November 2004).

·

Integration of all comments received from the TWGs, AQSG and EMM and compilation of
the Draft Final Plan.

·

Presentation of the Draft Final AQM Plan at a Public Workshop (24 November 2004) and
placement of copies of the DraftFinal Plan in public places for review.

·

Integration of all comments received from the TWGs, AQSG, EMM and the public and
compilation of the Final AQM Plan (January 2004).

The Final AQM Plan was submitted to(1):
·

Environment and Tourism Department, EMM, for distribution to necessary departments.

·

Members of the TWGs and AQSG.

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 have 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 EMM in

1

Although it was intended that copies of the final plan be placed in public places, it was decided not to do so
given that no substantial changes to the DraftFinal Plan were necessary. Advertisements were however placed
to notify the public that the AQM Plan development process had been finalized and that the DraftFinal Plan
previously placed in all municipal libraries (46 libraries) within Ekurhuleni, accurately reflected the contents of the
Final Plan.
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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 EMM in consultation with DEAT and GDACE, 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 will 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 GDACE 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 initially be revised in two years (i.e. January 2007), following which it will be revised every
5 years unless otherwise required by DEAT or GDACE. The draft revised AQM Plan will be
submitted to the DEAT and GDACE for approval and made available to the public for
comment prior to finalisation.
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APPENDIX A
TECHNICAL WORKING GROUP PARTICIPANTS

Name
Thandi Radebe
Louis de Klerk
Mandla Sithole
Matshepo Mphaga
Elsabeth Olivier
Deborah Ramalope
Mbali Makhatini
Rufus Sebati
Ntombifuthi Ntuli
Itumelang Thubisi
Miemie van Maltitz
Vuyelwa Bahlekazi
Ntombifuthi Ntuli
Musa Mahlatji
Jacob Legadima
Jan Bodenstein
Bobby Marilli
L.B. Godlwana
Edmund van Wyk
Mxolisi Dube
Tina Korfias
Dr Tobeka Tanga
Alida Kotzee
Dave Smith
Flip Buys
Bill Kluckow
Elmien de Jager
Cecil Arendse
Antoinette Kumalo
Paul Furniss
L W Ndou
B H Kgobane
A Briel
Donald Gibson
S Sidu
Mr. Themba Mvelasi
Marc Rankin
Richard Garlick

Affiliation:
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  ETD
EMM  Environmental Health
EMM  Environmental Health
EMM  Environmental Health
EMM  Environmental Health
EMM  Environmental Health
EMM  Municipal Infrastructure (Waste)
EMM  Municipal Infrastructure (Water)
EMM  Health & Social Development
EMM  Housing  Policy and Planning
Springs Industries Forum / Impala Platinum
Airkem
KMV mineral consulting Africa
Vesuvius SA
Vesuvius SA
Sappi Entra
GDACE
GDACE
DME
GDACE
SRK Consulting
Petrex
EMM  Public Safety Department
IPPC (Pty) Ltd
Springs Industries Forum / PFG Building Glass
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APPENDIX B
AIR QUALITY STAKEHOLDER GROUP MEETING – ATTENDANCE LIST
Wednesday, 28 July 2004, Boksburg Library Auditorium
TITLE

FIRST
NAME

SURNAME

ORGANISATION

POSTAL ADDRESS

Mr

Stuart

Dunsmore

PBA International

PO Box 3300
Houghton
2041

Mr

Doug

Scholtz

SANCO
(Reigerpark Ward
Committee 86)

516 Cornflower Street
Reiger Park
Boksburg

CONTACT DETAILS
Tel No:

(011) 4828248

Fax No:

(011) 4827067

Cell No:

(082) 5799149

email:

stuart@pbai.co.za

Tel No:
Fax No:

(011) 9171509

Cell No:

(072) 1486412

email:
Mr

Nils

Björnstad

WESSA
Wildlife and Environment

Ms

Henny

Zwanziger

WESSA
Wildlife and Environment

PO Box 63
Boksburg East
1428

71 North Street
Plantation
Boksburg
1459

Tel No:

(011) 9173327

Fax No:

(011) 9175910

Cell No:

(082) 5762781

email:

bjornstad@absamail.co.za

Tel No:

(011) 9170010

Fax No:

(011) 8925511

Cell No:
email:

Ms

Wendy

Ralekoa

Department of Mineral
and Energy Affairs

Private Bag X59
Braamfontein
0127

Tel No:

(011) 3589773

Fax No:

(011) 3391858
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TITLE

FIRST
NAME

SURNAME

ORGANISATION

POSTAL ADDRESS

CONTACT DETAILS

Cell No:
email:
Mr

Mr

Mikgane

Byron

Tsotetsi

Sokelich

ERWAT

WESSA
Wildlife and Environment

PO Box 13106
Norkem Park
1631

PO Box 1018
Boksburg
1460

(082) 4466033
wendy.ralekoa@dme.gov.za

Tel No:

(011) 9297063

Fax No:

(011) 9297126

Cell No:

(083) 6767058

email:

mikganet@erlab.erwat.co.za

Tel No:
Fax No:
Cell No:

(082) 9291120

email:
Mr

Mr

Mr

Pieter

Andri

Ben

Venter

Hugo

Van Niekerk

Anglogold
Ashanti  Ergo

Amandla Environmental

Amandla Environmental

PO Box 980
Brakpan
1540

Suite 100 Postnet Fourways
Private Bag X33
Rivonia, 2128

Suite 100 Postnet Fourways
Private Bag X33
Rivonia, 2128

Tel No:

(011) 7422610

Fax No:

(011) 7432918

Cell No:

(082) 3763183

email:

pdventer@anglogold.com

Tel No:

(011) 7069880

Fax No:

(011) 7069889

Cell No:

(082) 3332102

email:

andri@amandlaglobal.com

Tel No:

(011) 7069880

Fax No:

(011) 7069889
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TITLE

Ms

Mr

Mr

FIRST
NAME

Neel

Karl

Piet

SURNAME

Pillay

Wearne

Marobole

ORGANISATION

SAPPI Fine Papers
ENSTRA Mill

National Starch and
Chemical

Cosatu Local
Greater Brakpan

POSTAL ADDRESS

PO Box 3246
Springs
1560

PO Box 14528
Wadeville
1422

PO Box 1327
Brakpan
1540

CONTACT DETAILS

Cell No:

(082) 3388779

email:

ben@amandlaglobal.com

Tel No:

(011) 3600434

Fax No:

(011) 8162130

Cell No:

(082) 8732997

email:

neel.pillay@sappi.com

Tel No:

(011) 8207230

Fax No:

(011) 8207298

Cell No:

(082) 4588237

email:

karl.wearne@nstarch.com

Tel No:

(011) 8132133

Fax No:

(011) 8131803

Cell No:
email:
Mr

Mr

Peter

Rudolph

Wood

Robbertze

East Rand Mine Dust
Eradication Committee

Tshwane University of
Technology
(TUT)

PO Box 19087
Sunward Park
1470

Private Bag X680
Pretoria
0001

Tel No:

(011) 9133806

Fax No:
Cell No:

(083) 4483945

email:

pwood@icon.co.za

Tel No:

(012) 3186115

Fax No:
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TITLE

Ms

FIRST
NAME

Patricia

SURNAME

Forbes

ORGANISATION

Tshwane University of
Technology
(TUT)

POSTAL ADDRESS

Private Bag X680
Pretoria
0001

CONTACT DETAILS

Cell No:

(072) 6017244

email:

robbertzerpj@tut.ac.za

Tel No:

(012) 3186347

Fax No:

(012) 3186354

Cell No:

Ms

Josephine

Phaleng

Tshwane University of
Technology

Private Bag X680
Pretoria
0001

email:

forbespbc@tut.ac.za

Tel No:

(012) 3186115

Fax No:
Cell No:
email:

Mr

Mr

Dries

James

Louw

Mdlalose

ERWAT

National Council of Trade
Unions

PO Box 13106
Norkem Park
1631

PO Box 1970
Boksburg
1460

Tel No:

(011) 9297007

Fax No:

(011) 9297126

Cell No:

(083) 6767060

email:

dlouw@erlab.erwat.co.za

Tel No:

(011) 9144619

Fax No:

(011) 9144637

Cell No:

(083) 6518856

email:
Ms

Yetta

Swanepoel

ERWAT

PO Box 13106

Tel No:

(011) 9297014
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TITLE

FIRST
NAME

SURNAME

ORGANISATION

POSTAL ADDRESS

Norkem Park
1631

CONTACT DETAILS

Fax No:

(011) 9297722

Cell No:

Mr

Mr

Ms

Mike

Sarel

Vuyelwa

Mason

Naude

Bahlekazi

East Rand Mine Dust
Eradication Committee

East Rand Mine Dust
Eradication Committee

Ekurhuleni Metropolitan
Municipality

PO Box 18295
Sunward Park
1470

62 Van Heerden Street
Estara
Germiston

PO Box 25
Edenvale
1610

email:

yettas@erlab.erwat.co.za

Tel No:

(011) 8962105

Fax No:

(011) 9134860

Cell No:

(082) 8069840

email:

mmason@iafrica.com

Tel No:

(011) 8276563

Fax No:

(011) 8276563

Cell No:

(082) 7815938

email:

dawnjanice@mweb.co.za

Tel No:

(011) 4560017

Fax No:

(011) 4560114

Cell No:

Mr

Rufas

Sebati

Ekurhuleni Metropolitan
Municipality

PO Box 25
Edenvale
1610

email:

vuyelwab@ekurhuleni.com

Tel No:

(011) 4560115

Fax No:

(011) 4560114

Cell No:

(084) 4656341

email:

sebatir@ekurhuleni.com
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TITLE

FIRST
NAME

SURNAME

ORGANISATION

POSTAL ADDRESS

Ms

Ntombifuthi

Nbuli

Ekurhuleni Metropolitan
Municipality
(Environmental and
Tourism Department)

PO Box 25
Edenvale
1610

Mr

Vinny

Moodley

ZINCOR

CONTACT DETAILS

Tel No:

(011) 4560105

Fax No:

(011) 4560114

Cell No:

(082) 9664764

email:

ntombifuthin@ekurhuleni. com

Tel No:

(011) 8129652

Fax No:

Ms

Deirdré

Van Jaarsveld

Scan Metals Group

PO Box 61721
Marshalltown
2107

Cell No:

(082) 5321642

email:

Vinny.Moodley@kumbaresources.com

Tel No:

(011) 8429582

Fax No:

(011) 8429719

Cell No:

(082) 5618480

email:

deirdre.vanjaarsveld@ scan.co.za

email:
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AIR QUALITY STAKEHOLDER GROUP MEETING – ATTENDANCE LIST
Thursday, 28 October 2004, Boksburg Library Auditorium

TITLE

Dr

FIRST NAME

SURNAME

Eddie

Prinsloo

ORGANISATION

POSTAL ADDRESS

Consultant and resident

PO Box 1001
Westwood

CONTACT DETAILS
Tel No:
Fax No:
Cell No:

(083) 325 0037

email:
Mr

Doug

Scholtz

SANCO
(Reigerpark Ward
Committee 86)

516 Cornflower Street
Reiger Park
Boksburg

Tel No:
Fax No:

(011) 9171509

Cell No:

(072) 1486412

email:
Mr

Ms

Karl

Henny

Wearne

Zwanziger

National Starch and
Chemical

WESSA
Wildlife and Environment

PO Box 14528
Wadeville
1422

71 North Street
Plantation
Boksburg
1459

Tel No:

(011) 8207230

Fax No:

(011) 8207298

Cell No:

(082) 4588237

email:

bjornstad@absamail.co.za

Tel No:

(011) 9170010

Fax No:

(011) 8925511

Cell No:
email:
Ms

Mbali

Makhathini

Ekurhuleni Metropolitan
Municipality

Private Bag X782422
Sandton
2146

Tel No:

(011) 3589773

Fax No:

(011) 3391858
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TITLE

FIRST NAME

SURNAME

ORGANISATION

POSTAL ADDRESS

CONTACT DETAILS
Cell No:
email:

Mr

Mr

Mr

Mr

Matthew

Pieter

Dave

Sithembile

Havinga

Venter

Smith

Phethu

EnviroServ Waste
Management (Pty) Ltd

Anglogold
Ashanti  Ergo

Impala Platinum
Refineries

Airport Company
South Africa

PO Box 232
Berdfordview
2008

PO Box 980
Brakpan
1540

PO Box 222
Springs
1560

Private Bag X1
Kempton Park

Tel No:

(011) 456 5400

Fax No:

(011) 453 9042

Cell No:

(082) 7796275

email:

matthewh@enviroserve.co.za

Tel No:

(011) 7422610

Fax No:

(011) 7432918

Cell No:

(082) 3763183

email:

pdventer@anglogold.com

Tel No:

(011) 3603164

Fax No:

(011) 3603162

Cell No:

(082) 7888922

email:

david.smith@implats.co.za

Tel No:

(011) 9216286

Fax No:

Ms

Lucia

Chauke

Chamber of Mines
South Africa

PO Box 61809
Marshalltown
2107

(082) 4466033
wendy.ralekoa@dme.gov.za

(011) 9216054

Cell No:

(072) 5003066

email:

sithembile@airports.co.za

Tel No:

(011) 4987425

Fax No:

(011) 4987429

Cell No:

(082) 8745901
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TITLE

Mrs

FIRST NAME

Isabel

SURNAME

ORGANISATION

Frreira

Sappine Fine Paper
Enstra Mill

Ebrahim
Mr

Mr

Mr

Abdul

Isaac

George

Seshibe

Du Plessis

Environmental Science
Associates

Unilever
Credit Union
Members Trust

Reiger Pak
Society for the Care of
The Aged

POSTAL ADDRESS

Springs

PO Box 73420
Lynwoodridge
Pretoria
0040

115 Commissioner Street
Boksburg
1492

PO Box 14225
Reiger Park
1459

CONTACT DETAILS
email:

lchauke@bullion.org.za

Tel No:

(011) 3600448

Fax No:

(011) 8162130

Cell No:

(082) 4858017

email:

isabel.ferreira@sappi.com

Tel No:

(012) 3467151

Fax No:

(012) 3467152

Cell No:

(072)2681119

email:

abdul@escience.co.za

Tel No:

(011) 8985109

Fax No:

(011) 9144637

Cell No:

(073) 2575798

email:

zecky@ananzi.co.za

Tel No:

(011) 9101716

Fax No:
Cell No:

(082) 5763620

email:
Ms

Yetta

Swanepoel

ERWAT

PO Box 13106
Norkem Park
1631

Tel No:

(011) 9297014

Fax No:

(011) 9297722

Cell No:

Mr

Rufas

Sebati

Ekurhuleni Metropolitan

PO Box 25

email:

yettas@erlab.erwat.co.za

Tel No:

(011) 4560115
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TITLE

FIRST NAME

SURNAME

ORGANISATION

POSTAL ADDRESS

Municipality

Edenvale
1610

CONTACT DETAILS
Fax No:

(011) 4560114

Cell No:

(084) 4656341

email:

sebatir@ekurhuleni.com
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APPENDIX C  BIOMONITORING

Introduction to Biomonitoring
Environmental monitoring until very recently mostly focused on the measurement of physical
and chemical issues of concern (such as toxics disposed of, nutrient levels in rivers) and very
little information was gathered on ecosystem and environmental health.
Although there are significant differences in physicochemical air quality monitoring systems
and biomonitoring systems they ultimately have the same goal – to manage air pollution
related impact to within acceptable levels. Whereas chemical monitoring of air quality may
identify the possible causes of impact to the receiving environment (human/ faunal/ floral),
environmental and health impacts can only be evaluated by biological and health monitoring
studies (health assessments in humans being a form of biomonitoring).
Masses of data gathered by physicochemical air quality monitoring stations and compared
to largely subjective air quality guidelines provides no direct information about the impact on
man and ecosystems and does not shed any light on the interaction/ cumulative impact of
pollutants. Biomonitoring on the other hand offers a direct assessment of the cumulative
effects of these pollutants and contamination.. Tingey (1989) emphasised that "there is no
better indicator of the status of a species or a system than the species or system itself".
Biomonitoring is an irreplaceable component of any air quality monitoring system in the
sense that it is used today on national and regional scales much like canaries were used in
mines for detecting lethal levels of toxic gasses in mines.
International Biomonitoring Trends
Biomonitoring is increasingly being applied throughout the world with European
Environmental Protection Agencies and United States National Park & Wildlife Management
Services having continual biomonitoring programmes dating for the last decade and longer.
Biomonitoring has been applied on different levels, most European countries having national
air quality biomonitoring programmes, most notably those of Sweden, Germany, Portugal
and the Netherlands. European air quality biomonitoring initiatives culminated in the
EuroBionet Programme in which ten European cities participated in an intensive 2 year
biomonitoring programme using various bioindicator plants selected for the following
pollutants or pollutant groups:

Ozone,

SO2 and other Sulphurous compounds,

Heavy metals and trace elements,

Polycyclic aromatic hydrocarbons (PAH),

Mutagenic (genotoxic) substances.
Lichen Biomonitoring
Advantages that can be gained from lichen biomonitoring originate from their ability to reveal
the presence of metal deposition (and many other elements) and their concentration
gradients. Owing to the absence of excretion mechanisms in lichens, polluting substances
cannot be expelled and accumulate over time. Concentrations in the lichen thalli have been
shown to vary from the centre to the periphery and can to a certain extent be analysed like
year rings of a tree.
The sensitivity of lichens to pollution may be attributed to a combination of factors as outlined
below (Maile 1988):
·
Water and gas are exchanged over the whole surface of the plant.
Final Air Quality Management Plan for the Ekurhuleni Metropolitan Municipality
Report No.: APP/04/EMM02c

Page C1

·
·
·
·
·

Lichens can uptake, concentrate, and store many compounds in the thallus in
concentrations higher than their surroundings.
Lichens are exposed to pollutants throughout the year and have no protective
cuticle.
Lichens are slow in metabolic turnover and growth, thus preventing recovery.
Lichens are very long lived.
Lichens uptake minerals and water very rapidly.

Two broad classes of lichen biomonitoring methods are recognised, namely Lichen
Distribution/ Species Diversity Index based methods and assay of Lichen Chemical
Composition and are based on the assumption that all environmental variables except air
pollution can be minimised by adopting a strictly standardized sampling protocol
(Richardson, 1991).
Different Lichen Distribution/ Species Diversity mapping & indexing procedures are used in
Europe across Europe as an indicator of air quality, the most popular the Lichen Index of
Atmospheric purity (LIA).
The analysis of lichen chemical used to gauge atmospheric levels of metals (e.g. Hg mercury
from fuel burning, Pb lead from vehicular emissions, U uranium from mine dumps), F
fluorides, N (from NOx and ammonia) and sulphur (from S SO2 emissions and acid
deposition). Lichens located in the study area (referred to as passive monitoring) can be
used to determine air quality for a period spanning 26 years back. If lichens from an
unpolluted area are transplanted to the study area (referred to as active monitoring), air
quality for a period of 1 year can be assessed.
One of the biggest advantages of using lichen biomonitoring is that large areas can be
screened quickly and relatively inexpensively, thus allowing for the identification of pollutants
where additional monitoring and/or air quality control should be performed (e.g. identification
of high metal content from mining activity for closer investigation by mobile monitoring unit).
Bee Biomonitoring
A number of studies undertaken to date demonstrated that the chemical monitoring of hives
has a high degree of correlation to standard chemical air quality monitoring. As such bees
have been proved to be inexpensive multi media monitors that can be deployed in many
different ecosystems and can be used to monitor rural regions and cities, natural habitats
and agricultural systems. Due to the roaming, feeding and storage characteristics of
honeybees they provide integrated samples of all three modes (gas, liquid, and particulate) in
which pollutants may be transported. This integrating capability applies to a wide array of
contaminants over time scales of a few hours to many weeks, and over spatial scales
ranging from a specific waste site to entire landscapes and airsheds.
Use of honeybees as environmental sentinels has recently received wide acceptance in both
the scientific and regulatory communities. The US National Research Council judged
honeybees to be "excellent monitors of air pollution” (NRC 1991). The U.S. Environmental
Protection Agency (EPA) has classified the use of honeybees as a Class 1 (offtheshelf), in
situ assessment method for monitoring exposures to aerial and soilborne contaminants at
hazardous waste sites amongst others (WarrenHicks et al 1989).
One of the biggest advantages of using bee biomonitoring is that large areas can be
screened quickly and relatively inexpensively (most notably insofar as aromatic and volatiles
and semi volatile hydrocarbons are concerned), indicating where additional monitoring is
required and where improved air quality control may be needed.
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Recommendations:
Resources permitting, it has been strongly recommended by local biomonitoring experts that
Ekurhuleni embark on a biomonitoring programme as an integral part of its air quality
management programme as follows:


that an Ekurhuleni wide lichen monitoring programme be developed to investigate
levels of metals, S, N an F in order to inexpensively screen for and identify areas and
pollutants in need of additional monitoring and/or improved air quality control (e.g.
identification of high metal content from mining activity/ lead from vehicular traffic for
closer investigation by mobile monitoring unit);



that a beehive monitoring capacity be developed to monitor aromatic hydrocarbons
and volatile emissions from industrial areas through analysis of bees from hives
strategically place within industrial areas.

It is thus suggested that Ekurhuleni selectively apply lichen and bee biomonitoring both as
basis for air quality monitoring and as screening tool and that a formal biomonitoring
programme be developed by air quality management officials in consultation with air quality
management professionals to allow maximal synergy between the biomonitoring programme
and the formal physicochemical monitoring and dispersion modelling components of the air
quality management system.
Lichen Biomonitoring Programme
A lichen biomonitoring programme could supplement the physicochemical monitoring
system at a fraction of the cost of standard air quality monitoring. Such a programme will
afford the Metro a general idea of the state of the atmosphere and concentration of pollutants
and would be most useful in identifying problem pollutants and guiding mobile monitoring,
much like Portuguese programme and partly reproduced in the figure below.

Concentration of Hg & S in Parmelia succata in Portugal (Freitas et al 1999 )

Before a lichen biomonitoring programme can be developed a suitable species of lichen
should be identified which occurs throughout Ekurhuleni (and the rest of Gauteng to allow for
future data comparisons), a locally occurring Parmelia/ Xantoparmelia species is
recommended in this regard.
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It is further recommended that the metal and sulphur content of lichens be determined. A
sampling protocol should be developed and based on available resources and the desired
output of the programme, and a suitbale sampling density should be determined. In this
respect it is recommended that Ekurhuleni be divided into a hundred cells and that a
compound sample of 1020 lichens be taken and analysed for 30 elements commonly
analysed by ICP MS methods. It is estimated that a study of this nature will not cost more
than R100 000 which is a fraction of a monitoring station.
As a minimum Metals including Vanadium (V), Nickel (Ni), Selenium (Se), Lead (Pb),
Mercury (Hg), Arsenic (Ar), Gold (Au), Sulphur (S) and Uranium (U) should be determined in
order to aid the investigation, assessment and evaluation of risk posed by emissions from
and suspended particulates originating from the following sectors.

informal coal combustion and coalpower plants

vehicular traffic

mining and chemical processing industries
It is recommended that lichen biomonitoring be undertaken every three to five years and that
polluting industry be requested to contribute to monitoring costs as set out in Section 28 of
The Environmental Management Act of 1998.
Bee Biomonitoring Programme
It is recommended that a bee biomonitoring monitoring capacity be developed to monitor
aromatic hydrocarbons and volatile emissions from industrial areas. This will essentially
require the placing of beehives from unpolluted areas to strategic locations in industrial areas
and the sampling of bees returning to the hive for analysis of aromatic hydrocarbons and
volatiles
It is recommended that beehives be placed strategically in industrial areas, in areas served
by monitoring stations as well as areas that do not have adequate monitoring. This will allow
a comparison of physicochemical and bee biomonitoring data and will allow screening and
identification of areas requiring further monitoring.
It is recommended that bees be sampled on a monthly or bimonthly basis and sampled for
metals, aromatic, volatile and semi volatile hydrocarbons. It is estimated that the analysis of
a sample for the more common aromatic, volatile and semi volatile hydrocarbons will cost
approximately R2500/ sample.
By using bees as integrated samplers large industrial and mining areas of Ekurhuleni can be
screened quickly and relatively inexpensively indicating where additional monitoring is
required and where improved air quality control may be needed.
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APPENDIX D
TEMBISA BASA NJENGO MAGOGO PROJECT PLAN

DURATION
DAYS
11.5
0.5

START
16Aug04
16Aug04

FINISH
31Aug04
16Aug04

Introductory and planning meeting (DME Officials)
Project Planning & Preparatory Activities
Detailed project planning and compiling work schedule
Consortia Project Meetings (team meetings and progress meetings with
DME)
Consortia & Ekurhuleni DEAT Meeting re. potential project areas

0.5
5
2

19Aug04
24Aug04
27Aug04

19Aug04
30Aug04
30Aug04

0.5
0.5

24Aug04
26Aug04

24Aug04
26Aug04

7.5

20Aug04

31Aug04

7

20Aug04
20Aug04
31Aug08

30Aug04
30Aug04
31Aug08

12
13
14

Inception Meeting & Contract Review
Prepare required documentation for meeting (draft methodology,
verification issues, project plan, budget breakdown and cash flow)
Prepare subcontracts and ToR for subcontractors
Conduct meeting
Change and update documents as requested at meeting (Payment
schedule, work plan)
Draft and circulate Minutes of Meeting and other relevant documents
Progress Meeting

3

1Sep04
1Sep04
9Sep04

8Sep04
3Sep04
9Sep04

15
16
17
18
19
20
21
22
23
24

MILESTONE 2  TRAINING
Training of Menyetla, O'Brian, DME & Ekurhuleni Participants
Agree on date and venue for training
Procure/organise training requirements (coal, mbawula)
Obtain draft training manual from NOVA
Invite additional identified stakeholders to training (DME)
Conduct training
Design training evaluation form
Evaluate Training
Provide feedback to training manual designers

16
0.5
3
0.5
1
1
1
1
0.5

9Sep04
9Sep04
13Sep04
13Sep04
13Sep04
17Sep04
13Sep04
17Sep04
20Sep04

20Sep04
9Sep04
13Sep04
13Sep04
13Sep04
17Sep04
13Sep04
17Sep04
20Sep04

25
26
27

Field Worker Training Preparation
Agree on date and venue for training
Procure/organise training requirements (coal, mbawula)
Arrange training with fieldworkers (inform of date, organise transport,
lunch)
Fieldworkers Training Evaluation Forms Preparation

6
0.5
3

20Sep04
20Sep04
20Sep04

27Sep04
20Sep04
22Sep04

2
3

23Sep04
20Sep04

27Sep04
23Sep04

Milestone Report Preparation
Collate inputs from project team
Compile report
Progress Report 1 (Milestone 1 & 2)
Presentation to LSF Steering Committee

3
1
2.5
0.5

27Sep04
27Sep04
27Sep04
30Sep04

29Sep04
27Sep04
29Sep04
30Sep04

23

13Sep04

13Oct04

6
5
1

13Sep04
13Sep04
15Sep04

20Sep04
17Sep04
15Sep04

6
3
3

15Sep04
15Sep04
15Sep04

15Sep04
15Sep04
17Sep04

2

15Sep04

16Sep04

5

15Sep04

21Sep04

4
4
4

20Sep04
20Sep04
20Sep04

23Sep04
23Sep04
23Sep04

ID
1
2

TASK
MILESTONE 1  INCEPTION MEETING
Project award meeting (DME procurement)

3
4
5
6
7
8
9
10
11

28
29
30
31
32
33
33.1

42

MILESTONE 3  TO ESTABLISH A THOROUGH UNDERSTANDING
OF THE SOCIAL PATTERNS, NEEDS, PERCEPTIONS, ETC. THAT
MOTIVATE HOUSEHOLD BEHAVIOUR AND THE METHODOLOGY
THAT WILL BE EMPLOYED
Selected Area Situation Assessment (Energy Base line +
Demographics)
Literature search on existing energy, health and environmental data
Visit area (Tembisa)
Conduct energy baseline based on limited household interviews (20) and
observation
List schools, clinics, coal yards in area
ID air quality monitoring stations in the area
Place area in broader governance structure: National, provincial,
municipal and local
Determine how project can be integrated in governance structures and
how

43
44
45

Formalise Relationship with Leadership Structure
Determine ward & ward committee info
Determine block committee info

34
35
36
37
38
39
40
41
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DURATION
DAYS
4
4
4

START
20Sep04
20Sep04
20Sep04

FINISH
23Sep04
23Sep04
23Sep04

4
4
4
4
9
9
9

27Sep04
27Sep04
27Sep04
27Sep04
13Sep04
13Sep04
13Sep04

30Sep04
30Sep04
30Sep04
30Sep04
23Sep04
23Sep04
23Sep04

Field Workers Selection & Appointment
In consultation with community structures select fieldworkers
Receive applications
Evaluate applications
Appoint fieldworkers
Finalise employment agreements and bank details
Train fieldworkers

16
4
3
2
3
2
5

20Sep04
20Sep04
20Sep04
22Sep04
27Sep04
1Oct04
5Oct04

11Oct04
23Sep04
22Sep04
23Sep04
29Sep04
4Oct04
11Oct04

Production of promotional and marketing material
Design communication and demonstration campaign
Prepare brief for creative company
Agree on material required (nature and quantity)
Supervise production process
Approve material
Design monitoring and evaluation features
List potential critical performance indicators (CPI's)
Agree on selection of CPI's
Design data collection tools to verify CPI's

14
5
2
1
11
1
5
2
1
5

16Sep04
21Sep04
16Sep04
20Sep04
20Sep04
5Oct04
21Sep04
21Sep04
23Sep04
24Sep04

5Oct04
27Sep04
17Sep04
20Sep04
4Oct04
5Oct04
27Sep04
22Sep04
23Sep04
30Sep04

9
3
5
1

1Oct04
1Oct04
6Oct04
20Nov04

13Oct04
5Oct04
12Oct04
20Nov04

44.5
42
3
5

14Oct04
14Oct04
14Oct04
19Nov04

15Dec04
10Dec04
18Oct04
25Nov04

6
6
27
27
2
0.5

26Oct04
26Oct04
4Nov04
4Nov04
17Nov04
20Nov04

2Nov04
2Nov04
10Dec04
10Dec04
18Nov04
20Nov04

37.5
35
20
20
27
3

25Oct04
25Oct04
15Nov04
15Nov04
4Nov04
10Dec04

15Dec04
10Dec04
10Dec04
10Dec04
10Dec04
14Dec04

22.5
1

5Jan05
31Dec04
31Dec04

4Feb05
31Dec04
31Dec04

3
3

5Jan05
5Jan05

7Jan05
7Jan05

ID
46
47
48

ID Councillors to inform
Draft list of decisionmakers to involve/inform
Agree on methods of informing stakeholders

49
50
51
52
53
54
55

Finalise Implementation Methodology
Final demonstration methodology plan completed
Final marketing and communication plan completed
Finalised verification aspects
Questionnaire and Database Design
Finalise demonstration methodology & verification questionnaires
Design database for data input

55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
75.1

TASK

Milestone Report Preparation
Collate inputs from project team
Compile report
Progress Report 2 (Milestone 3)
Presentation to LSF Steering Committee

MILESTONE 4 TO CONVINCE AS MANY COAL USERS AS
POSSIBLE TO ACQUIRE/IMPLEMENT THE TOPDOWN METHOD OF
FIRE LIGHTING AND TO EVALUATE THE EFFECT OF THE BnM
76 METHOD ON HOUSEHOLDS
77 Summer Demonstrations Phase 1
78 Draw up detailed dem o plan (areas, numbers, etc)
79 Compile demonstration schedule and map
Demonstration teams logistics in place (storage of coal and material,
80 transport, number of dem os)
81 Arrange with coal yards for purchase of coal and delivery
82 Conduct demonstrations as per demo plan
83 Quality control through project team visits
84 Target verification
84.1 Progress Report 3 (Milestone 4 Phase1)
84.1.1 Presentation to LSF Steering Committee

85
86
87
88
89
90

91
92
92.1
92.2
93
94

Implement marketing campaign (radio, bill boards, brochures and
other material)
Integrate marketing material and tools in the dem onstration plan
Impact verification
Collect verification data
Data capturing and analysis
Compile draft report on the outcomes of the summer campaign

MILESTONE 4  SUMMER DEMONSTRATIONS PHASE 2
Progress Report 4 (Milestone 4 Phase 2)
Presentation to LSF Steering Committee
Interim Report on Summer Demonstrations & Verifications
Summer Demonstration Preparations
Reconvene teams and confirm logistics (transport, coal, work plan,
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ID

TASK

DURATION
DAYS

START

FINISH

95
96
97

targets
Conduct demonstrations as per demo plan
Quality control through project team visits
Target verification

16
16
16

10Jan05
10Jan05
10Jan05

31Jan05
31Jan05
31Jan05

98
99

Implement marketing campaign (radio, bill boards, brochures and
other material)
Integrate marketing material and tools in the dem onstration plan

19
19

5Jan05
5Jan05

31Jan05
31Jan05

100
101
102
103

Impact verification
Collect verification data
Data capturing and analysis
Compile draft report on the outcomes of the summer campaign

22.5
19
19
3

5Jan05
5Jan05
5Jan05
26Jan05

31Jan05
28Jan05
28Jan05
28Jan05

104.1 Progress Report 4 (Milestone 4  Phase 3)
104.1.1 Presentation to LSF Steering Committee
Draft Verification results

31Jan05

31Jan05

104.2 Draft Final Summer Report (Milestone 4  Phase 4)
104.2.1 Presentation to LSF Steering Committee
Draft Summer Report (Milestone 4 phase 1 to

28Feb05

28Feb05

104.3 Additional Promotional Material
104.3.1 Preparation for Winter Demonstrations

31Mar05

31Mar05

8Aug05
13May05
13May05
29Jul05
29Jul05
29Jul05
29Jul05
27Jun05
30Jun05
30Jun05
30Jun05

105
106
107
108
109
110
111
112
113
114
129

WINTER DEMONSTRATIONS
Demonstration preparation
Draw up detailed dem o plan (areas, numbers, etc)
Conduct demonstrations as per demo plan
Impact verification
Collect verification data
Data capturing and analysis
Compile draft report on the outcomes of the winter campaign
Progress Report 5 (Final Summer Report & Interim Winter Results)
Final Summer Report & Interim Winter Results Report
Presentation to LSF Steering Committee

71
10
10
55
30
30
55
31
1
1

2May05
2May05
2May05
16May05
20Jun05
20Jun05
16May05
16May05
30Jun05
30Jun05
30Jun05

130
131
132
133
134

MILESTONE 5  FINAL REPORT
Prepare Final Project Report
Collate team inputs into draft report
Compile draft report
Formulate overall project evaluation & recommendations

21
17
15
3
19

9Aug05
9Aug05
9Aug05
30Aug05
9Aug05

6Sep05
31Aug05
29Aug05
1Sep05
2Sep05

135
136
137

Draft Final Report
Present draft report to LSF Steering Committee
Incorporate comments

0.5
0.5
1.5

5Sep05
5Sep05
5Sep05

5Sep05
5Sep05
6Sep05

138

Submit Final Report
Acceptance

1

30Oct05

30Oct05
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APPENDIX E
AIR QUALITY MANAGEMENT PLANNING COMPONENTS TO BE COVERED BY DUST
MANAGEMENT PLANS INCLUDED IN EMPRs
The following components must be covered by dust management plans included in
Environmental Management Programme Reports (EMPRs):
1. Commitment to AQM Plan Development and Implementation
An effective Air Quality Management (AQM) Plan will be developed for implementation. This
plan will be in place prior to the initiation of the construction phase of developments, and will
be maintained throughout the life of the mine up until final closure of the tailings
impoundments.
2. Framework for AQM Plan Development
The criteria to be included in the AQM Plan is outlined in this section. Although certain
information and targets included in the plan may altered during the life of the mine, it is
understood that such changes will be undertaken in consultation with I&APs. The AQM Plan
will, throughout the life of the mine, clearly specify:
 significant sources of atmospheric emission
 sourcespecific emission control measures to be implemented
 sourcespecific and receptorbased (ambient) performance indicators
 sourcespecific and receptorbased (ambient) monitoring strategies
 sourcespecific contingency measures
 internal and external reporting and community liaison protocols
 internal inspection and external auditing protocols
 financial provisions
(a) significant sources of atmospheric emission
Sources of all emissions will be identified. The significance of each source will be
determined based on the extent and nature of each source's emission and the resultant
environmental impact of such emissions. Sources identified to date as being significant will
be included in a preliminary AQM Plan. Should the significance of a source change, the plan
will be revised to reflect such changes. Where uncertainties exist regarding the significance
of a new source, further source and/or emission information will be collected, an
environmental impact assessment undertaken, and the AQM Plan updated.
(b) sourcespecific emission control measures to be implemented
The emission control strategy for a source will include the following information:
 specific control measure to be implemented
 minimum control efficiency attainable
 timeframe for control measure implementation
 person/post responsible for the control measures implementation
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(c) Performance indicators
Performance indicators will be set which: (i) are achievable given available technology and
experience, and (ii) facilitate the measurement of progress towards their achievement.
Sourcebased performance indicators may include targets based on visual inspections or
measurement. Receptorbased (ambient) performance indicators will primarily be based on
objective measurement. Performance indicators will be given as follows:
 specific environmental target to be met
 immediate compliance or timeframe for compliance attainment
 frequency of indicator review
 review procedure
 action to be taken in the event that targets are not met
(d) sourcespecific and receptorbased (ambient) monitoring strategies
Monitoring strategies will be designed to allow for the measurement of progress against
performance indicators. Sourcespecific monitoring will aim to assess the effectiveness of
control measures. Ambient monitoring will aim to assess cumulative impacts of the mine's
activities on adjacent receptors. Monitoring strategies will clearly indicate:
 parameters to be measured
 sampling frequency
 sampling protocols
 reference to quality assurance / quality control procedures (where applicable)
 conditions under which monitoring will be suspended
(e) sourcespecific contingency measures
Provision will be made for sourcespecific contingency measures which may be implemented
given the failure of a source to comply with its performance indicators. Such measures will
be technically and financially viable.
(f) internal and external reporting and community liaison protocols
The mine is committed to environmental reporting to the necessary authorities and other
I&APs. Environmental reporting will be ongoing throughout the life of the mine. The AQM
Plan will stipulate for both internal and external reporting requirements:
 parameters to be reported
 party to which report is to be made (for external reporting purposes)
 reporting frequency
 post responsibility for environmental reporting
A community liaison procedure will be included in the plan indicating methods to be adopted
for information dissemination and consultation. Where forums are to be established the Plan
will stipulate:
 at what interval forums will be held
 procedure to be followed for providing notification of such meetings
 frequency of forum meetings
(g) internal inspections and external auditing protocols
The criteria to be taken into account in inspections and audits will be made transparent by
way of minimum requirement checklists included in the AQM Plan. Intervals at which
inspections and audits will be carried out and responsibilities for such will be specified in the
Plan.
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(h) financial provisions
Capital and operational costs associated with dust control measures and monitoring strategy
implementation will be outlined in the AQM Plan. Costs related to inspections, audits,
environmental reporting and I&AP liaison will also be indicated where applicable.

EXAMPLE OF 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.

·
·

·
·

·
·

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 16/3/2/5A1, 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

Final Air Quality Management Plan for the Ekurhuleni Metropolitan Municipality
Report No.: APP/04/EMM02c

Page E3

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 sourcebased indicator, whereas maintaining offsite
dustfall levels to below 250 mg/m2/day represents an impact or receptorbased performance
indicator. Sourcebased performance indicators have been included in regulations abroad.
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 receptorbased 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 receptor
based 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 sourcebased and impact or receptorbased 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
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extent of impacts. Monitoring and auditing requirements prescribed in the decommissioning
plan should, as a minimum, define:
-

monitoring aims,

-

variables to be measured,

-

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 Longterm 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 longterm. 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 longterm 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:
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-

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)

-

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. Longterm 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 costeffectiveness. In the event that the selected
control measure (be it a short of longterm 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 offsite monitoring efforts should be combined to determine
progress against source and receptorbased 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);
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-

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;

-

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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APPENDIX F
CRITERIA TO BE USED BY EMM TO IDENTIFY CONCERNS REQUIRING TO
UNDERTAKE EMISSIONS INVENTORIES AND REPORT SOURCE AND EMISSIONS
DATA

Concerns classifiable under Category A or Category B defined in this appendix are
requirement to undertake emission inventories and to report source and emissions data (as
outlined in Appendix G) to Ekurhuleni Metropolitan Municipality(1).
Category A  Concerns giving rise to total emissions(2) above the following release
thresholds:
Pollutant
Carbon dioxide
Carbon monoxide
Methane
Nitrous oxide
Oxides of nitrogen (expressed as NO)
TPM – total particulate matter
PM10 – particulate matter < 10µm aerodynamic diameter
PM2.5 – particulate matter < 2.5µm aerodynamic diameter
Sulphur dioxide
Volatile organic compounds (VOC)(a)

Release Threshold
(tons/year)
100 000
20
5 000
2.7
14
20
0.5
0.3
20
10

Notes:
(a) For the purpose of this category, volatile organic compounds (VOCs) are defined as any compound of carbon,
excluding carbon monoxide, carbon dioxide, carbonic acid, metallic carbides or carbonates and ammonium
carbonate, which participates in atmospheric photochemical reactions and has a vapour pressure of 0.01 kPa
or greater at 25°C.

Category B – Concerns manufacturing, processing or otherwise using substances in
quantities above the thresholds given below:
Substance

Acetic acid
Acetone
Acetylene
Boron
Boron tribromide
Boron Trichloride
Calcium hydroxide
Calcium oxide
Decaborane
Dicapryl phthalate

Manufacturing, Processing or Otherwise
use of Substance – Threshold
(kg/year) (a)
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000

1

Classification method based on Step by Step Guideline for Emi3 000ssion Calculation, Record Keeping and
Reporting for Airborne Contaminant Discharge published by the Ontario Ministry of the Environment, August
2002.
2
Including all sources of emission such as stack, vent, fugitive, diffuse and evaporative releases.
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Substance

1,1dichloroethane
Dimethyl disulphide
Dimethyl sulphide
Ethyl acetate
Ethyl ether
Ferric oxide
Furfural
Furfuryl alsohol
Glycol ethers
nheptane
Iron (and its compounds) (b)
Lithium – other than hydrides
Magnesium oxide
Mineral spirits group #1
Mineral spirits group #2
Pentachloronitrobenzene
Tetrahydrofuran
Tin (and its compounds) (b)
Titanium (and its compounds) (b)
Total reduced sulphur (TRS)
1,1,1trichloroethane
2,4,5trichlorophenol
1,2,3trichloropropane
Vinyl bromide
Vinyl fluoride
Arsine
Benzidine
Beryllium (and its compounds)
Bis (2chloroethyl) ether
Bis (chloromethyl) ether
Carbon black
Chromium (VI) compounds
Coal tar pitch volatiles – soluble fraction
Coke oven emissions
Diborane
1,2dibromethane
3,3dichlorobenzidine
1,2dimethyhydrazine
1,6dinitropyrene
1,8dinitropyrene
Heptachlor
Hexachloro1,3butadiene
Hexachlorocyclohexane
Hexamethylene diisocyanate monomer
Lithium hydrides
Mercaptans (as methyl mercaptan) – Total
Methylcyclopentadienyl manganese
tricarbonyl (MMT)
Mineral spirits group #3
Monomethyl amine

Manufacturing, Processing or Otherwise
use of Substance – Threshold
(kg/year) (a)
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
3 000
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
500
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Substance

Nickel carbonyl
nnitrosodiethylamine
nnitrosodimethylamine
Octachlorostyrene
Parathion
Pentaborane
Pentachlorophenol (PCP)
Polychlorinated biphenyls (PCBs)
Tellurium – excluding hydrogen telluride
Tributyltin
2,4,6trichlorophenol
Methyl mercury
PAH – acenaphthene
PAH – acenaphthylene
PAH – fluorine
2,3,7,8tetrachlorodibenzofuran (TEQ)
2,3,7,8tetrachlorodibenzopdioxin (TEQ)

Manufacturing, Processing or Otherwise
use of Substance – Threshold
(kg/year) (a)
500
500
500
500
500
500
500
500
500
500
500
5
5
5
5
0.0001
0.0001

Notes:
(a) Byproducts must be included in the calculation of the reporting threshold, even if they are at a concentration
of less than one percent by weight. A facility must report its air emissions if contaminants are equal to or
greater than the threshold.
(b) Refers to the metal portion of the compounds emitted to the atmosphere. Concerns are only required to report
TPM, PM10 and PM2.5 compounds of fugitive dust emissions from storage piles, road dust, landfill sites,
quarries and mine tailings.
(c) Coke oven emissions means the emissions discharged to the atmosphere in the operation of coke oven
batteries. Emissions will occur at charging, pushing or quenching operation, bypass, bleeder and from coke
oven doors. Organic compounds soluble in benzene are the major constituents of PM emissions and are also
included as VOC. Among the toxic air pollutants included in the organic emissions are benzene, toluene,
xylenes, cyanide compounds, naphthalene, phenol and polycyclic organic matters, all of which are contained
in coke oven emissions.
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APPENDIX G
SOURCE AND EMISSIONS DATA REQUIRED TO BE REPORTED BY INDUSTRIES AND
CONCERNS DETERMINED GIVEN THE CRITERIA OUTLINED IN APPENDIX F

1. Facility Information










Company name
Facility location – physical address
Facility location – geographical coordinates
Facility postal address
Contact persons (who prepared and reported the source and emission information) –
name and designation, phone, fax, email
APPA certificate registration numbers (if applicable)
Data reporting period
Process overview / description
Process diagramme – hardcopy, computer graphics file or Acrobat PDF format –
showing location of discharge units, any stacks or vents through which contaminants
are discharged from the discharge unit, pollution control devices, and fugitive, diffuse
and evaporative emission points or areas.

2. Source and Emissions Data
2.1 Stacks and vents

















Stack identifier
Stack description
Stack location – longitude and latitude
Stack gas flow rate (m³/minute)
Stack gas temperature (°C)
Stack tip inner diameter (m)
Stack height above ground (m)
Stack height above roof (m)
Building dimensions in metres and orientation from north – length, width, diameter,
height, orientation
Type of control device in operation
Control efficiency of control device (%) – specify specific contaminant controlled, in
the case of PM – specify control efficiencies for TPM, PM10 and PM2.5
Contaminant name
Maximum emission rate (kg/hour)  controlled
Average emission rate (tpa)  controlled
Emission quantification method
For particulate emissions – specify: particle size distribution (including particulates in
the < 10 µm range) and particle density

2.2 Fugitive emissions – equipment leakage






Fugitive source type
Equipment identifier
Equipment location – latitude and longitude
Equipment description
Type of control device in operation
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Control efficiency of control device (%) – specify specific contaminant controlled by
device
Contaminant name
Maximum emission rate (kg/hour)  controlled
Average emission rate (tpa)  controlled
Emission quantification method

2.3 Vehicle entrainment  fugitive dust emissions (paved and unpaved roads)

















Road identifier
Road location – latitude and longitude of ends of road
Road description
Length of road
Surface material silt content (%) for unpaved roads
Surface material silt loading (g/m²) for paved roads
Traffic volume (vehicle trips per day)
Vehicle parameters (mean weight in tonnes, average number of wheels, average
vehicle speed)
Control measures in place
Control efficiency of measures
Contaminant name (TPM, PM10, PM2.5)
Maximum emission rate (kg/hour)  controlled
Average emission rate (tpa)  controlled
Emission quantification method
Particle size distribution (including particulates in the < 10 µm range)
Particle density

2.4 Exposed storage piles – fugitive dust emissions

















Storage pile identifier
Storage pile location – latitude and longitude
Storage pile description
Storage pile dimensions – length, width, height
Material properties – silt content (%), moisture content (%)
Extent of exposed area (m²)
Average erosion potential (g/m²) – annual average
Maximum erosion rate (g/m²) – hour maximum
Control measures in place
Control efficiency of measures
Contaminant name (TPM, PM10, PM2.5)
Maximum emission rate (kg/hour)  controlled
Average emission rate (tpa)  controlled
Emission quantification method
Particle size distribution (including particulates in the < 10 µm range)
Particle density

2.5 Materials handling fugitive dust emissions







Materials handling point identifier
Materials handling point location – latitude and longitude
Materials handling point description
Type of material being handled
Quantity of material being handled – maximum hourly, maximum daily, average daily
(tones)
Material properties – silt content (%), moisture content (%)
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Control measures in place
Control efficiency of measures
Contaminant name (TPM, PM10, PM2.5)
Maximum emission rate (kg/hour)  controlled
Average emission rate (tpa)  controlled
Emission quantification method
Particle size distribution (including particulates in the < 10 µm range)
Particle density

2.6 Storage tanks (volatile organics / fuel)















Storage tank identifier
Storage tank location – latitude and longitude
Storage tank description
Storage tank type
Storage tank capacity
Annual throughput
Storage tank dimensions – shape, length, width, height
Type of material stored
Control measures in place
Control efficiency of measures
Contaminant name
Maximum emission rate (kg/hour) – controlled – includes breathing/standing losses
and working/withdrawal losses
Average emission rate (tpa)  controlled – includes breathing/standing losses and
working/withdrawal losses
Emission quantification method

2.7 Other fugitive sources











Fugitive source type
Source location – latitude and longitude
Source description
Control measures in place
Control efficiency of measures
Contaminant name
Maximum emission rate (kg/hour)  controlled
Average emission rate (tpa)  controlled
Emission quantification method
For particulate emissions – specify: particle size distribution (including particulates in
the < 10 µm range) and particle density
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APPENDIX H
CONTENTS OF AIR POLLUTION CONTROL & AIR QUALITY MANAGEMENT COURSE
ATTENDED BY EMM PERSONNEL (10 – 14 JANUARY 2005)

INTRODUCTION: Legislative and Regulatory Context





Overview of South African legislative environment
Outline of the National Environmental Management : Air Quality Bill (Act) and its
implementation
 National framework & critical requirements for AQM
 Institutional matters and AQM measures
 Transitional arrangements
 Roles and responsibilities of national, provincial and local government
 Roles and responsibilities of business and society
 Timeframes for implementation
Update on status of supporting regulatory developments, e.g. standard setting

COMPONENT 1: Introduction to Air Pollutants and their Characteristics






Types of atmospheric pollutants, including odiferous, toxic, flammable and explosive
gaseous pollutants and particulates
Definition of criteria pollutants
Primary and secondary particulate matter
Particle size distribution and composition
Dynamics of aerosol particles (sedimentation, diffusion, coagulation, condensation and
deposition)

COMPONENT 2: Sources of Air Pollution  Identification, Emission Quantification &
Control






Classification of sources (stationary, mobile, fugitive dust sources)
Stationary sources  quantification and control
Mobile sources – quantification and control
Fugitive sources  quantification and control
Emissions inventory development and maintenance

PRACTICAL: Emission factor identification and application for source quantification. Control
efficiency calculation.
COMPONENT 3: Air Pollution Meteorology




Macroscale air pollution meteorology – implications of synoptic systems
Mesoscale air pollution meteorology, including thermotopographical circulations
Micrometeorology, including building wake and street canyon effects

PRACTICAL: Classification of atmospheric stability; interpretation of wind roses, etc.
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COMPONENT 4: Air Quality and Meteorological Monitoring





Overview of stack monitoring types and techniques
Overview of ambient air quality measuring types and techniques
Ambient air quality monitoring network design
Data collection, validation, storage, analysis and reporting

COMPONENT 5: Air Pollution Modelling





Introduction to atmospheric dispersion modelling
Overview of dispersion model types with emphasis on:
 mesoscale, Gaussian plume dispersion modeling (e.g. Industrial Source Complex
Short Term model)
 regional scale, Gaussian puff dispersion modeling (e.g. CALPUFF)
 urban sirshed modelling
Interpretation of dispersion model outputs

PRACTICALS: TSCREEN case studies
DEMONSTRATION: Urban airshed management model
COMPONENT 6: Impacts of Air Pollutants on Receiving Environments





Health risk assessment & human health impacts due to select criteria pollutants
Impacts on vegetation
Nuisance impacts related to odours and dust deposition
Material damage and visibility reduction

PRACTICAL: Compliance Assessment & Inhalation Health Risk Screening
COMPONENT 7: Air Quality Management Planning








Trends in ambient air quality management
Emission standards and ambient air quality limits
Air quality management system components
Emission reduction programme development
Information dissemination and public consultation
Air quality management plan documentation
Air quality management plan implementation
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