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EXECUTIVE SUMMARY
The HPA AQMP was published in the Government Gazette on the 2nd of March 2012 (No. 35072). By
virtue of its publication, the former Minister of Environmental Affairs, endorsed the plan as legislation and
a strategic direction for the implementation of air quality interventions in this priority area.
The National Framework for Air Quality Management in South Africa (2012) and the Manual for Air Quality
Management Planning in South Africa (2012) recommends that the AQMP be reviewed at least every 5
years. However, lessons learnt from the Vaal Triangle Airshed Priority Area (VTAPA) AQMP suggests
that on-going evaluation is an essential element of AQMP implementation. Furthermore, the medium term
review also helps for early detection of shortfalls and reprioritization of resources accordingly.
The purpose of the HPA AQMP review was to:


Update the emission inventory;



Assess changes in ambient air quality since the declaration;



Review progress on interventions implementation; and



Provide recommendations to strengthen the interventions implementation.

Emissions quantification
The quantification of emissions from various sectors has been updated. Those sectors updated include:


Industrial Sources: emissions data sourced from the NAEIS system.



Domestic Fuel Combustion: emissions based on 2011 stats SA data on the number of
households using different fuel types.



Biomass Burning: emissions based on burnt scar data from satellite information.



Vehicles: emissions based on the calculations made in the DEA Vehicle Emissions Strategy.



Mining: emissions based on the size of mines obtained from the Council of Geoscience.

Methodologies for calculating these emissions are elaborated in Chapter 5 of this report. There have
been some changes to the methodologies used in the development of the AQMP due to improvements
in data availability for higher tier methodologies.
In updating the emissions inventory, the report focused primarily on PM 10, SO2 and NOx and the results
are shown in Table A below. The industrial sources in total are by far the largest contributor of SO2 and
NOx in the HPA, accounting for approximately, 99.57 % of SO 2 and 95.97% of NOx, while mining is the
largest contributor of PM10 emissions. According to the Ekurhuleni Metropolitan Municipality AQMP
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review (2015), combustion installation represents major sources of SO 2 and NOx in the Ekurhuleni
Metropolitan Municipality. This is a similar situation in the Nkangala District Municipality AQMP review
(2015). However, this is an exception to the Gert Sibande District Municipality wherein petroleum related
facilities and mining are responsible for the bigger portion of particulate matter emissions.
Table A: Updated total emissions of PM10, NOx and SO2 from different source types in the HPA
(tons/annum) and percentage contribution for each source category
PM10
tpa

SO2
%

tpa

contribution
Industrial sources

111 782

Transport

related 5 402

emissions

(motor

NOx
%

tpa

contribution

%
contribution

40

1 460 701

99.57

885 990

95.97

2

929

0.06

30 499

3.30

6

4921

0.34

2 397

0.26

vehicles)
Domestic

fuel 17 239

burning
Mining

135 766

49

-

0.00

0.00

Biomass burning

9 438

3

389

0.03

4 340

0.47

Total HPA

279 627

100

1 466 940

100

923 226

100

Although the updated emission inventory presents an improvement to the one published in the 2012 HPA
AQMP (Table B), however, there are still some gaps in the emissions inventory. The most critical gaps
in the emissions inventory include:


Industries- Some of the smaller AQA Section 21 listed activities have not reported emissions to
the NAEIS. Only 75% of the listed activities in the HPA reported emissions to the NAEIS.
Additionally, Section 23 (S23) emission inventory was not compiled due to data unavailability. It
is recommended that this gap be addressed through AQA S23 NAEIS reporting.



Domestic fuel Burning-It is notable that there are inconsistencies in the information pertaining to
fuel types combusted, emission factors to be used, volumes of fuel used, diurnal and seasonal
iii

patterns of fuel usage, the combustion equipment used as well as the manner in which fuel is
used within combustion equipment. Additionally, another limitation is the reliance on census data.
The way in which the census data questionnaire was structured residents could only say one fuel
they used for heating, lighting etc. This can be misleading as some households may use more
than one fuel, for instances houses that use predominantly coal for heating may use wood to
start before adding the coal. This information is lost within the current structure of the census
questionnaire.


Biomass -the lack of appropriate fuel load (or mass of fuel combusted) specific data to grassland
in South Africa breeds an uncertainty in the estimated emissions.

Table B: Comparison of the current (2015) and previous (2010) total emissions of PM10, NOx and SO2
from different source types in the HPA (tons/annum)
PM10

Industrial sources

SO2

NOx

2015

2010

2015

2010

2015

2010

111 782

111 785

1 460 701

1 612 174

885 990

886 024

5 402

929

10 059

30 499

83 607

17 239

4921

--

2 397

5 600

Transport

related 5 402

emissions

(motor

vehicles)
Domestic

fuel 17 239

burning
Mining

135 766

135 766

-

-

0

Biomass burning

9 438

9 438

389

--

4 340

3 550

Total HPA

279 627

279 630

1 466 940

1 622 233

923 226

978 781

Ambient air quality measurement
Since the formulation of the HPA AQMP, there has been an increase in ambient air quality monitoring
stations across the HPA. Most of these monitoring stations belong to DEA, Sasol and Eskom.
Furthermore, The Ekurhuleni Metropolitan Municipality (EMM) have recently resuscitated their monitoring
network, however there are still some lags in data availability for certain periods (EMM, 2015).
Additionally, the MDEDET own some monitoring stations within the priority area, however, data is
currently not available due to technical issues with these stations.
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Measured ambient data does not indicate any significant improvement in air quality since the gazetting
of the AQMP. These data also indicate significant exceedances of the National Ambient Air Quality
standards (NAAQS). Table B illustrates the average number of exceedances of the 24-hour PM10
ambient standards between 2012-2014. It is clear that from these and measured results for other
pollutants, that ambient air quality is still a concern in the HPA.
Table B: Number of exceedances of the 24-hr PM10 NAAQS in the HPA between 2012 and 2014
Monitoring Agency Station
Number of 24hr PM10 Exceedances (4*)
DEA

Eskom

2012

2013

2014

Ermelo

19

47

2

Hendrina

11

-

2

Secunda

19

30

38

Middelburg

34

4

0

Emalahleni

12

5

0

Grootvlei

11

1

11

Leandra

1

0

0

Majuba

1

7

0

*Permissible number of exceedances
Audit of the plan implementation status-quo
The implementation status quo was assessed through a multi-stakeholder workshop. This workshop
enabled the interaction of various stakeholders simultaneously thus facilitating consolidated feedback.
The following observations are clear from the review (Figure A):


Less than 50% of the interventions have been achieved in totality



Government in terms of awareness and knowledge have met their obligations to a larger degree
than any of the other sectors.



In terms of governance, vast improvements have been made in government capacity and
development of AQM resources and tools.



Only 29% of industrial and low income settlements interventions have been achieved, therefore
interventions related to these goals needs to be prioritised during implementation process.



Not much work (45%) has been done with regards to vehicle emissions and waste management
interventions. Hence the need to strengthen the efforts to implement these interventions.
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Overall fullfiment of interventions
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Figure A: Fulfilment of Intervention Strategies
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A summary of progress per goal shows that there is limited progress in many of the activities assigned.
However, governance in terms of knowledge and organisational capacity has made significant progress
in meeting their intervention commitments. Industrial interventions are largely implemented, however
stakeholders argued that the interventions were not adequate enough to enable the achievement of the
AQMP goals. A significant portion of implementation deficiency relates to vehicle, mining, low-income
settlements biomass and waste management emissions, due to the apparent lack of action/involvement
from government departments (in all spheres) which are not specifically mandated or assigned
responsibilities in terms of NEMAQA. Hence the need to strengthen cooperative governance with
departments such as Department of Minerals and Resources, Department of Transport, Department of
Energy and Department of Agriculture, fisheries and forestry.

Conclusion
In conclusion, there are several improvements required in terms of improving the AQMP and the tools
therein to achieve the ultimate objective of air quality that is not harmful to health in the HPA. These
broadly include, but are not limited to:


Updated objectives and targets, which are more realistic and aligned with new developments in
the Air Quality fraternity;



Improved reporting of industrial and mining emissions to the National Atmospheric Emissions
Inventory System (NAEIS);



Improved quantification of emissions through the development and use of standardised
emissions inventory approach;



Source apportionment to inform the interventions;



Robust engagements with the relevant National departments to influence their policy



Increase in capacity to ensure implementation of the AQMP can be achieved; and



Improved management of the implementation and review of the AQMP progress with better
accountability and feedback

In general, it is recommended that the revised /updated AQMP (in terms of interventions) should have
the following:


A revised plan with SMART (Specific, Measurable, Attainable, Realistic and Timely) goals;



Outputs/outcomes must have clear indicators;



Activities under each goal must focus on big gain interventions.



Interventions must be tested for their relevance in enabling the achievement of the goals.
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1. INTRODUCTION
1.1

Background

The Department of Environmental Affairs (DEA) conducted the medium term review for the Highveld
Priority Area (HPA) Air Quality Management Plan (AQMP). The purpose of the medium term review was
to establish the current status of air quality in the HPA and to inform objectives that ensure improvement
in air quality in the area. This was done through updating of emissions inventory, ambient data and
assessment of the progress made towards implementation of the AQMP and propose a way forward.
The HPA AQMP was published on the Government Gazette on 12 March 2012. By virtue of its publication,
the Department of Environmental Affairs, endorsed the plan as legislation and a strategic direction for the
implementation of air quality interventions in this priority area. In terms of the National Environmental
Management: Air Quality Act, 2004 (Act No 39 of 2004); hereafter referred to as AQA, the Department of
Environmental Affairs was supposed to develop regulations for the implementation and enforcement of
the HPA AQMP.
In order to facilitate and optimise an implementation of HPA AQMP several institutional arrangements
were made including the formation of Implementation Task Teams (ITTs), Authorities meetings and
strengthening of the Air Quality Officers Forums (AQOF) and Multi Stakeholder Reference Group (MSRG)
meeting.
The National Framework for Air Quality Management in South Africa (2012) and the Manual for Air Quality
Management Planning in South Africa (2012) prescribed an interval of five years to review the AQMP.
However, lessons learnt from the Vaal Triangle Airshed Priority Area (VTAPA) AQMP suggests that ongoing evaluation is an essential element of AQMP implementation as it allows for a thorough assessment
of the AQMP. Furthermore, the medium term review also helps for early detection of shortfalls and
reprioritization of resources accordingly.
The findings of the review report redefine the baseline of ambient air quality and set associated objectives
for the area. The plan review further acknowledges current and future economic realities, and addresses
the possible need for changes to functional and operational structures, air quality management (AQM)
systems and management objectives in light of changing circumstances, the commitment to continual
improvement and any other relevant factors. The review objectives as outlined on the project plan are
summarised in Table 1-1.

5

Table 1-1: Summary of review objectives and related outputs
Objective and associated output
Verifiable indicators
Assess changes in the ambient air quality since Results of the ambient air quality monitoring as
the declaration
part of the HPA review report
Update the emissions inventory
Updated emission inventory results as part of the
HPA review report
MSRG
Presentation on progress made during the review
process
Assess the extent to which the interventions have Implementation progress as part of the review
been implemented by means of a workshop
report
Draft the HPA AQMP Review Report
A draft HPA AQMP review report based on
current and relevant information published on
SAQIS for comments
HPA Final Review Report
The final HPA AQMP Review Report

2. LEGAL FRAMEWORK RELEVANT TO AIR QUALITY MANAGEMENT
AND THE AQMP REVIEW PROCESS
The legal framework pertaining to air quality management in South Africa has evolved significantly since
the promulgation of the AQA. The details of the applications It is noteworthy that there have been some
changes in terms of air quality management legislations since the promulgation of the AQA, declaration
of the HPA and the subsequent publication of the AQMP. However, legislation and changes of particular
concern for air quality management in the HPA are indicated t\in the following subsections

2.1

Constitution of the Republic of South Africa, 1996 (Act No 108 of 1996)

Section 24 of the Constitution states that everyone has the right to an environment that is not harmful to
their health or well-being and to have the environment protected, for the benefit of present and future
generations. This is achieved through reasonable legislative and other measures that prevent pollution
and ecological degradation, promote conservation and secure ecologically sustainable development and
the use of natural resources while promoting justifiable economic and social development. In order to
give effect to this right in the context of air quality, it is necessary to ensure that levels of air pollution are
not harmful to human health or well-being. It follows that the setting of ambient air quality standards is
necessary, as well as mechanisms to ensure that ambient air quality standards are achieved and
maintained. The development and implementation of the AQMP is one way of achieving ambient air
quality standards and thereby giving effect to the right to air that is not harmful.
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2.2

The National Environmental Management Act, 1998 (Act No 107 of 1998)
(NEMA)

The NEMA provides government with the regulatory tools to implement the National Environmental
Management Policy. The AQA forms one of the many pieces of legislation that fall under the ambit of the
NEMA. The AQA states that it must be read with any applicable provisions of the NEMA and the
interpretation and application of AQA must be guided by the national environmental management
principles set out in section 2 of the NEMA.

2.3 The National Environmental Management: Air Quality Act, 2004 (Act 39 of
2004) (AQA)
The act requires the Minister by notice in the gazette to appoint a National Air Quality Advisory Committee
to advise the Minister on any air quality matter. Air quality management planning is required at all levels
of government–on National and provincial level NEMA requires environmental management or impact
plans which includes an air quality management plan. The National Framework, in terms of Section 7(3)
of the AQA: binds all organs of state in all spheres of government; and may assign and delineate
responsibilities for the implementation of the AQA amongst the different spheres of government and
different organs of state. Public participation opportunities for air quality decision-processes referred to
in the AQA follows a consultative process as prescribed in sections 56 and 57. Section 19 of AQA
provides that if the Minister has in terms of section 18 declared an area as a priority area, the national air
quality officer must (a) after consulting the air quality officers of any affected province and municipality, prepare a priority
area air quality management plan for the area; and
(b) within six months of the declaration of the area, or such longer period as the Minister may specify,
submit the plan to the Minister for approval.
The Act further stipulates that before approving a priority area air quality management plan, the Minister
or the relevant MEC or MECs must follow a consultative process in accordance with sections 56 and 57.

Several regulations have been developed under the AQA and the following sub-sections provide a
summary of those that have implications for the AQMP development and implementation.
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2.3.1

The 2012 National Framework for Air Quality Management in the Republic of South
Africa

The purpose of the National Framework is to achieve the objectives of the AQA and as such the National
Framework provides a medium to long-term plan of the practical implementation of the AQA. The National
Framework provide mechanisms, systems and procedures to promote holistic and integrated air quality
management through pollution prevention and minimisation at source, and through impact management
with respect to the receiving environment from local scale to international issues. Therefore, the National
Framework must provide norms and standards for all technical aspects of air quality management. The
Minister of Environmental Affairs published an amendment to the 2007 National Framework for Air Quality
management in South Africa in Government Gazette Number 37078 of 29 November 2013.

2.3.2

National ambient air quality standards (NAAQS)

The AQA makes provision for the establishment of national standards for ambient concentrations of
specified substances or mixtures of substances in ambient air which, through ambient concentrations,
bioaccumulation, deposition or in any other way, present a threat to health, well-being or the environment
or which are reasonably believed to present such a threat. The Minister of Environmental Affairs
published limits for ambient air quality in Government Notice No 1210 of 24 December 2009, in terms of
S9(1) of NEMAQA. It is the objective of the HPA AQMP to ensure that ambient air quality in the HPA
achieves compliance with NAAQS.
2.3.3

Listed activities and minimum emission standards

The AQA makes provision for the Minister or MEC responsible for environmental Affairs to establish a list
of activities (mainly industries) which result in significant atmospheric emission (AQA S.21(1)(a)) and
develop minimum emission standards for those activities. This was achieved when the Minister for
Environmental affairs (hereafter referred to as “the Minister”) published a first list of activities and
minimum emission standards in Government Notice No 33064 of 31 March 2010, and amended by
Government Notice No 370554 on 22 November 2013 (Section 21 Notice). These activities replaced the
“scheduled processes‟ in terms of the Atmospheric Pollution Prevention Act, 2004 (Act 45 of 1965)
(APPA).
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All listed activities requires an Atmospheric Emissions Licence (AEL) to operate. The licensing authorities
in the priority area must ensure that the commitments made during the development and review of the
priority area AQMP are effected into the respective industry’s AELs.
2.3.4

National atmospheric emissions inventory system (NAEIS) reporting regulations

All activities listed in terms of AQA Section 21, mining activities, as well as smaller industries declared in
terms of section 23 of AQA are required to report their atmospheric emissions into the NAEIS (an
electronic emission inventory system). The NAEIS reporting regulations required facilities to report
emissions on annual basis by the 31st of March. This reporting is critical for assessing any changes in
emissions across industries/sectors that has a bearing on the successes and failures in the
implementation of the air quality management plans.

2.4 Examples of other related national legislation
Over and above the legislation described in the previous section, there are other non-air quality
legislations that has implications on air quality management.
2.4.1 National Veld and Forest Fires Act, 1988 (Act No 101 of 1998)
The purpose of this Act is to combat and prevent veld, forest and mountain fires, conduct controlled
burning with respect to conservation of ecosystems and reduction of fire danger. It furthermore addresses
controlled burning, which directly impacts on ambient air quality.
2.4.2 Conservation of Agricultural Resources Act, 1983, (Act No 43 of 1983)
This Act regulates burning of veld, except in state forests and addresses controlled burning, which directly
impacts on ambient air quality.
2.4.3 The Intergovernmental Relations Framework Act, 2005, (Act No 13 of 2005)
This Act provides within the principles of cooperative government set out in Chapter 3 of the Constitution,
a framework for national, provincial and local spheres of government and all organs of state to facilitate
coordination in the implementation of policy and legislation. The clauses can facilitate coordination on
transient environment matters such as pollution.
2.4.4 Promotion of Administrative Justice Act, 2000 (Act No. 3 of 2000) (PAJA)
This Act prescribes the details of the administrative procedure to be followed when carrying out an
administrative action, and the process of review for formal interactions between government departments,
the public and other stakeholders by informing due process in decision-making. PAJA is applicable to
administrative actions taken on a daily basis by government officials. Therefore, licensing authority’s
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decisions regarding the Atmospheric Emission Licensing process are subject to and must comply with
the PAJA requirements.
2.4.5 Promotion of Access to Information Act, 2000 (Act 2 of 2000)
The South African Air Quality Information System SAAQIS (www.saaais.org.za) makes air quality
information available to stakeholders, provide a common system for managing air quality in South Africa
and provide uniformity in the way data; information and reporting are managed in South Africa. A central
aim of the SAAQIS is that it allows the public access to air quality information. Improving the availability
of information facilitates transparency in processes, informs decision making, and builds capacity. The
SAAQIS streamlines the flow of relevant information; provides a tool to assist in managing air quality and
builds awareness about air quality among stakeholders in general.
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3. GENERAL DESCRIPTION OF THE HPA
The HPA AQMP (2011) assessed and described geographic aspects of the HPA. It also discussed the
dispersion potential in the HPA as well as sources of input for meteorological and dispersion modelling.
The following sub-sections provide a detailed information on the following attributes:

3.1



Topography and land use



Population distribution



Climatology and meteorology



Rainfall and temperature



Surface and near-surface winds



Atmospheric stability



Atmospheric transport in and out of the HPA



HPA meteorology and air quality

Topography and land use

The HPA forms part of South Africa’s elevated inland plateau. The topography of the HPA is relatively
flat or gently undulating. It slopes gently from elevations of about 1400 m in the northwest in the Delmas,
Emalahleni and Steve Tshwete Local Municipality, to 1500 m in the central parts and to a little more than
1600 m in the east in the Msukaligwa Local Municipality, reaching 1800 m in the southeast in the Pixley
ka Seme Local Municipality (Figure 3-1). The southern part of the HPA slopes to 1400 m into the Vaal
River basin. The generally flat terrain is interspersed with relatively low koppies and rocky outcrops.
The HPA exists entirely in the Grassland Biome ecosystem (DEAT, 2005), but as with virtually all
ecosystems globally, it has been modified or transformed by human activities. These include cultivation
for commercial crops or subsistence agriculture; livestock; forestation for commercial timber production;
the invasive spread of alien plants; urbanisation and settlements; the impoundment of rivers; mining;
transportation and industrialisation (Macdonald, 1989).
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Figure 3-1: Schematic overview of the HPA

The land cover of the HPA is predominantly grassland and irrigated agricultural lands (Figure 3-2),
comprising 60% and 27% of the total land cover respectively. Urban and build-up areas occur throughout
the HPA and constitute 4% of the total land cover. This is however, dominated by Ekurhuleni, which is
mostly urbanised. Industrial areas and mining constitute 1% and 2% of the total land cover in the HPA.
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Figure 3-2: Land use distribution of the HPA

3.2

Population distribution

During the compilation of the HPA AQMP (2012), Census 2001 data was used and it was estimated that
3 596 891 individuals were living within the priority area (StatsSA, 2001). However, according to census
2011 data, the total population of the HPA is an estimated 4 663 941 (StatsSA, 2011). Gauteng Province
hosts the majority of individuals affected by the priority area declaration (3 277 990), with Mpumalanga
hosting the remaining 1 385 951. The large population density within Gauteng, despite it constituting a
relatively small proportion of the HPA, can be attributed to the Ekurhuleni Metropolitan Municipality.
Ekurhuleni houses the majority of individuals within the HPA (3 178 470 individuals), coupling high
population density with a high-density industrial sector. Lesedi comparatively constitutes only 99 520
individuals of the entire HPA population.
Within Mpumalanga, only Govan Mbeki (294 538) and Emalahleni (395 466) local municipalities have
relatively significant populations. All other local municipalities in Mpumalanga host a small proportion of
the HPA population, with Steve Tshwete (229 831), Msukaligwa (149 377), Lekwa (115 662), Pixley ka
Seme (83 235), Victor Khanye (75 452), and Dipalaseng (42 390). However, at the district level; Nkangala
District Municipality houses the majority of individuals (700949) as compared to Gert Sibande (685 202).
Population distribution across the entire priority area is summarised in Figure 3-3 below:
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Figure 3-3: Population distribution across the entire priority area (StatsSA, 2011).
With respect to population change, comparing data from the Census 1996, 2001, 2011 (StatsSA, 2011),
shows that population growth was limited to the major urban municipalities in the HPA, as shown in Table
3-1 below. This highlights the increasing rural to urban migration experienced in Mpumalanga as job
seekers move to urban centres such as Witbank, Middelburg and Secunda to secure employment. This
further highlights the migration to urban centres for improved education, employment and service delivery
prospects.
Table 3-1: Population growth rates by municipality-for the years 1996, 2001 and 2011
(StatsSA 2011)
Municipality

Total population

Growth rate

Total

Growth rate

(1996-2001)

population

(2001-2011)

1996

2001

Ekurhuleni

2 026 978

2 481 762

4.0

3 178 470

2.5

Lesedi

66 206

71 868

1.6

99 520

3.3

Msukaligwa

105 368

124 812

3.39

149 377

1.80

Pixley Ka Seme

70 178

80 737

2.80

83 235

0.30

Lekwa

90 080

103 265

2.73

115 662

1.13

Dipalaseng

39 042

38 618

-0.22

42 390

0.93

(2011)
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3.3

Govan Mbeki

209 626

221 747

1.12

294 538

2.84

Victor Khanye

53 208

56 335

1.14

75 452

2.92

Emalahleni

236 040

276 413

3.16

395 466

3.58

Steve Tshwete

135 335

142 772

1.07

229 831

4.76

Climatology and meteorology

The climatology of a particular place is controlled primarily by its latitude, the amount of solar radiation
received, distance from the sea and the height above sea level. Secondary influences on climate are the
general circulation of the atmosphere, the nature of the underlying surface and topography.
South Africa lies in the sub-tropical high-pressure belt, which causes the general circulation over the subcontinent to be generally anticyclonic above 700 hPa for most of the year. The HPA lies in temperate
latitudes between 25⁰ 25’ S and 27⁰ 31’ S, and varies between 1500 and 1900 m above sea level. As a
result, the HPA experiences a temperate climate with dry winters according to the Köppen Climate
Classification system. Winters are mild and dry, but cold at night when frost may occur. Rain occurs in
summer and temperatures are warm. The rain is mostly a consequence of the development of lowpressure troughs over the central plateau in summer and the dry winters are due to the dominant
subtropical high pressure. The temperate temperatures are the consequence of relatively high altitude.
3.4

Rainfall and temperature

According to the South African Weather Service (SAWS) climatic stations data, the average rainfall in the
HPA varies between 350 mm and 500 mm. Rainfall is almost exclusively in the form of showers and
thundershowers and occurs mainly in the summer from October to March, with the maximum in January.
Winters are typically dry, but some rain does occur. The average (2012-2014) monthly maximum and
minimum temperatures and mean monthly rainfall at selected long-running SAWS climatic stations in the
HPA are shown in Figure 3-4 below:
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Figure 3-4: Rainfall and temperature for the period 2012-2014 from South African Weather
Service (SAWS) climatic stations in the HPA.

3.5

Surface and near-surface winds

Wind has been monitored for a number of years in the HPA at the meteorological stations operated by
the South African Weather Service (SAWS), ESKOM and the Department of Environmental Affairs (as
part of the ambient air quality monitoring programmes).
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The HPA AQMP (2011) also revealed that numerous studies to characterise surface airflows have also
been undertaken (e.g. Held, 1985; Tosen and Jury, 1986 and 1988; Pretorius et al, 1987; Held et al,
1990). Over the HPA, the mean daytime surface winds are predominantly north to north-westerly as a
result of the prevalent anticyclonic circulation, with easterly winds being the next most frequent. In the
winter, the frequency of south-westerly winds increases because of the passage of cyclonic westerly
waves. Light topographically induced winds from the sector east to southeast are common at night. The
so-called Escarpment Breeze that develops at night under weak pressure gradients is up to 1000 m deep
and drains air away from the HPA area (Held, 1985; Held et al, 1990).
Annual average wind speeds vary between 2 m/s and 4 m/s with maximum speeds of 8.8 m/s typically
occurring in spring. The variation of surface wind over the HPA is illustrated by the wind roses in Figure
3-5. The wind rose is a diagram that illustrates the frequency of wind speed and direction measurements
in the 16 cardinal wind directions for a given period. Wind direction is indicated as the direction from
where the wind blows (e.g. easterly winds blow from the east); the coloured bars indicate the wind speed
classes.
Wind patterns vary across the HPA. A large percentage of northerly winds are observed at OR Tambo
International Airport (ORTIA) and Springs in Ekurhuleni, with easterly and, to a lesser extent, westerly
components in Witbank. Winds at Ermelo record in all components except southerly; northerly and
easterly components are significant as well. Monitoring in Secunda displays significant wind activity in
north-westerly and north-easterly directions. Monitoring at Grootvlei shows significant activity in north
easterlies and stronger north westerlies. The highest proportion of easterly and westerly winds recorded
at Majuba. Here north-westerly and south easterly winds are likely to prevail.
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Figure 3- 5: Annual and seasonal wind roses from 2012-2014 for meteorological stations in the HPA.

Investigation of the dispersion potential of the Highveld region identified the formation of a low-level wind maximum at night, known as a low-level jet (LLJ), under
highly stable conditions and ranging in speed from 5 m.s -1 to 15.5 m.s-1 (Von Gogh et al, 1982; Held, 1985; Jury and Tosen, 1987; Tosen and Jury, 1988). The
south-north and east-west cross-sectional extent of the LLJ observed on 26 and 27 June 1986 in the vertical and horizontal is illustrated in Figure 3-6. Held et al,
(1990) suggest that the northern edge of the LLJ coincides with the topographical ridge just north of Middelburg and that it extends beyond the Vaal River basin
to the south and to the escarpment in the east. Held and Hong (1989) showed the occurrence of a LLJ over the north-eastern Free State, implying that the regionalscale LLJ extends beyond the western edge of the HPA.

20

Figure 3-6: The south north and east-west cross-sectional extent of the LLJ observed on
26 and 27 June 1986 in the horizontal and vertical with wind speeds in m.s -1 (Held et al,
1990).

3.6

Atmospheric stability

The high frequency of anticyclonic circulation and associated subsidence in the upper air reaches a
maximum in winter. The subsidence is conducive to the formation of elevated temperature inversions
throughout the year with a frequency of 60% and winter base height of about 1300 and 2600 m above
ground level (AGL) in summer (van Gogh et al, 1986).
Stable and clear conditions are ideal for the formation of surface temperature inversions at night. Tyson
et al (1976) showed the winter inversions in the HPA region to vary in strength from 5 ⁰C to 7 ⁰C and in
depth from 300 to 500 m AGL. Later, Pretorius et al (1986) and Tosen and Pearse (1987) showed the
inversion to occur between 80 and 90% of winter nights, varying in strength from 3 ⁰C to 11 ⁰C and from
100 m to 400 m in depth. Inversions of more than 10 ⁰C occur on more than 25% of winter nights. In
summer, the surface inversions are weaker and seldom exceed 2 ⁰C in strength (Pretorius et al, 1986).
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The maximum midday mixing depths vary between 1000 m and 2000 m AGL in winter and may exceed
2500 m in summer (Diab, 1975; Tosen and Pearse, 1987).
The presence of subsidence induced semi-permanent absolutely-stable layers at approximately 800 hPa
(about 350 m AGL) and 500 hPa (about 3500 m AGL) were shown to extend over the southern African
sub-continent (Cosijn and Tyson, 1996; Freiman and Tyson, 2000). These stable layers (Garstang et al,
1995) control the vertical transport of aerosols between the surface and the tropopause. Aerosols typically
accumulate below the base of the respective layers and in turn, the layers promote transport of the
aerosols at their respective levels. Garstang et al (1996) and Tyson et al (1996) showed trajectories to
pass through different height levels, but become trapped between absolutely-stable layers.

3.7

Atmospheric transport in and out of the HPA

Literature search did not reveal recent studies in relation the atmospheric transport in and out of the HPA.
As a result, unavailability of recent studies conducted post 2012 AQMP presented a challenge in updating
this section. However, during the development of the HPA AQMP (2012), considerable research effort
has focused on the meteorological circulation responsible for the accumulation and recirculation of
pollutants in the HPA region. Scheifinger (1993) developed a synoptic classification describing the
relationship between air mass movement and surface sulphate concentrations. Westerly ventilation of
the HPA region occurs mostly during winter with the passage of westerly waves across or south of the
subcontinent. The westerly airflow over the HPA region is warm, dry and relatively free of pollutants as it
originates from a source-free area (Scheifinger, 1993). The easterly ventilation originates with a strongly
ridging (or budding) anticyclone up the east coast, resulting in an onshore flow and easterly winds over
the HPA. Held et al (1994) showed the ridging anticyclone to result in a recirculation path that loops to
the north of the HPA in winter (Figure 3-7) and to the east and south of the HPA region in summer due
to the seasonal north-south shift of the anticyclonic high-pressure belt.
Freiman and Piketh (2003) examined large-scale recirculation of air into and out of the HPA region and
the frequency of transport from the HPA region that crosses into countries bordering South Africa. Four
major transport pathways exist to the HPA region in the lower troposphere. The most frequently occurring
transport mode is from the Atlantic Ocean, occurring 43% of times. Transport from the Indian Ocean
(26%) together with transport from the African continent (25%), account for half of the transport to the
HPA region. Regional-scale advection exclusively over southern Africa accounts for less than 10% of the
transport. Air from the south and central Atlantic reaching the HPA region is likely to be free of industrial
pollutants, while African transport may carry pollutants from central and southern Africa, particularly
industrial pollutants from the Zambian copper-belt, from biomass burning in winter, and Aeolian dust.
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Figure 3-7: Characteristic wind paths during strong anticyclonic ridging in from May to
June (left) and August to April (right) after Held et al (1994).
Significant seasonal variation exists in the transport of air to the HPA region (Table 3-2). Noteworthy is
the high percentage of Indian Ocean transport (51%) in summer and by contrast, the high percentage of
Atlantic transport (51%) in winter. The sub-continental scale recirculation does not vary much with
season.
Table 3-2: Seasonal variation of transport types advecting air to the HPA region at 850 to 700 hPa,
expressed as a percentage (Freiman and Piketh, 2003).

Freiman and Piketh (2003) identified two main transport modes out of the HPA region, direct and recirculated transport (Table 3-3). In the direct transport mode (45%), material is transported out of the
HPA region with little decay in a westerly (to the Indian Ocean), easterly (to the Atlantic Ocean), northerly
(to the south Indian Ocean, or southerly (equatorial Africa) transport mode. The second mode is recirculated transportation where material re-circulates over the subcontinent towards the point of its origin,
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on a regional or sub-continental scale (33%). The overall re-circulating time ranges from 2 to 9 days,
depending on the scale of the re-circulation.
Table 3-3: Variation of transport types advecting air from the HPA region at 850 to 700 hPa,
expressed as a percentage, enclosing approximately 95% of trajectories studied (Freiman and
Piketh, 2003).

Approximately 41% of all air transported from the HPA region affects countries bordering South Africa
through either direct or re-circulated transport (Freiman and Piketh, 2003). Transport to Mozambique
occurs more than 35% of the time, and more than 30% of the time to Botswana. Transport to Swaziland,
Namibia and Zimbabwe is between 15% and 23% with less to other southern African countries (Figure
3-8).

Figure 3-8: Percentage frequency with which the borders of each country are crossed by
trajectories originating from the HPA region for 1990-1994 (Freiman and Piketh, 2003)
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3.8

HPA meteorology and air quality

The predominant anticyclonic circulation over the HPA, particularly in winter, results in light winds, clear
skies and the development of surface temperature inversions at night that persist well into the morning.
The mechanisms to disperse pollutants that are released at or near ground level into this stable
atmosphere are typically weak. Pollutants tend therefore to accumulate near their source or to travel
under the light near-surface drainage winds. Relatively high ambient concentrations may occur especially
at night and in the morning when the surface inversions are strongest. This meteorology is particularly
relevant to low-level industrial stacks, domestic fuel burning, motor vehicles and burning coalmines and
discard coal dumps.
During the day, surface warming induces the break-up of the surface inversion and promotes convection,
which enhances the dispersion the night-time pollution build-up. Convection, on the other hand, may
bring emissions from taller stacks down to ground level, so-called fumigation, that result in episodes of
high ambient pollutant concentrations. Immediately above the surface inversion, the LLJ, a strong
nocturnal wind system, provides an effective mechanism to transport pollutants from taller stacks away
from their source. The LLJ occurs over the much of the HPA at night and is stronger and more persistent
in winter.
Westerly flow into the HPA is associated with the introduction of clean, mostly maritime, air. Hence,
ambient air quality improves with the passage of wintertime westerly waves over the HPA and ambient
pollutant concentrations decrease. Convective summer showers and thundershowers wash pollutants
out of the atmosphere on a relatively local scale, while widespread convective rain activity can reduce
ambient pollutant concentrations on a larger scale.
Pollutants released in the HPA do not only affect the HPA. Easterly airflow associated with a ridging
Indian Ocean Anticyclone results in recirculation over the subcontinent. Pollutants emitted in the HPA are
recirculated at different spatial and temporal scales depending on the strength of the ridging anticyclone.
The recirculation may be limited to the HPA for a few days only or for a number of days resulting in
increases in ambient pollutant concentrations. Recirculation on larger spatial scales may transport
pollutants emitted in the HPA well beyond its boundaries and into neighbouring municipalities and even
across international borders.
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4.

AMBIENT AIR QUALITY MONITORING

The goal of the HPA AQMP is to ensure that ambient air quality in the HPA complies with all ambient air
quality standards (section 4.1 below). In order to assess the achievement of this goal, there are several
ambient air quality monitoring stations that monitor and measure some of the pollutants whose standards
have been established (table 4-1). Since the declaration of the HPA and subsequent formulation of the
AQMP, there has been an improvement in ambient air quality monitoring. The number of monitoring
stations have increased from 20 to 31 (reporting on SAAQIS). The challenge is that most of these stations
are not functional for resource and capacity reasons.

4.1

National ambient air quality standards

NEMAQA makes provision for the establishment of national standards for ambient concentrations of
specified substances or mixtures of substances in ambient air which, through ambient concentrations,
bioaccumulation, deposition or in any other way, present a threat to health, well-being or the environment
or which are reasonably believed to present such a threat. The Minister of Environmental Affairs
published limits for ambient air quality in Government Notice No 1210 of 24 December 2009, in terms of
S9(1) of NEMAQA, as shown in Table 4-1 below.

Table 4-1: National Ambient Air Quality Standards (NAAQS
Pollutant

Averaging

Concentration Frequency

period
Sulphur Dioxide (SO2)

of Compliance

Exceedances

Date

10 minutes

500 μg/m³

526

2009

1 hour

350 μg/m³

88

2009

24 hours

125 μg/m³

4

2009

1 year

50 μg/m³

0

2009

The reference method for the analysis of sulphur dioxide shall be ISO 6767
Nitrogen Dioxide (NO2)

1 hour

200 μg/m³

88

2009

1 year

40 μg/m³

0

2009

The reference method for the analysis of nitrogen dioxide shall be ISO 7996
Particulate Matter (PM10)

24 hours

120 μg/m³

4

2009-31
December
2014

26

24 hours

75 μg/m³

4

1

January

2015
1 year

50 μg/m³

0

2009-31
December
2014

1 year

40 μg/m³

0

1

January

2015
The reference method for the determination of the particulate matter fraction of suspended particulate
shall be EN 12341
Ozone (03)

8 hours (running) 120 μg/m³ (61 11

2009

ppb)
The reference method for the analysis of ozone shall be UV photometric method as described in
SANS 13964
Benzene (C6H6)

1 year

10 μg/m³

0

2009-31
December
2014

1 year

5 μg/m³

0

1

January

2015
The reference methods for the sampling and analysis of benzene shall either be EPA compendium
methods T0-14 A or methods T0-17
Lead (Pb)

1 year

0.5 μg/m³

0

2009

The reference method for the analysis of lead shall be ISO 9855
Carbon Monoxide (CO)

1 hour
8

hour 30 mg/m³ (26 88

2009

(calculated on 1 ppm)
hourly averages)
10 mg/m³ (8.7 11

2009

ppm)
The reference method for analysis of Carbon Monoxide shall be ISO 4224
On the 29th June 2012, the Minister of Environmental Affairs further published limits for ambient air
quality specific for PM2.5 as shown in Table 4-2.
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Table 4-2: National Ambient Air Quality Standards for PM2.5
Pollutant

Averaging
period
24 hours

Concentration Frequency of Compliance
Exceedances Date
Particulate Matter (PM2.5)
65 μg/m³
4
2012–31
December 2015
24 hours
40 μg/m³
4
01
January
2016-31
December 2029
24 hours
25 μg/m³
4
01 January 2030
1 year
25 μg/m³
0
2012 – 31
December 2015
1 year
20 μg/m³
0
01
January
2016-31
December 2029
1 year
15
0
1 January 2030
The reference method for the determination of PM2.5 fraction of suspended particulate matter shall
be EN 14907

4.2 Ambient air quality monitoring network
At the time of formulation of the HPA AQMP (2011) a limited number of ambient air quality stations were
considered. The baseline characterisation for the AQMP (2010) considered data for the period of two
years from 2008-2009 as provided by stakeholders who were conducting monitoring in the HPA at that
time, i.e. Eskom and Sasol. Data from monitoring stations owned by the Department of Environmental
Affairs (DEA) and the Mpumalanga Department of Economic Development, Environment and Tourism
(MDEDET) was used however to a certain period. The ambient air quality data from DEA and MDEDET
stations fell outside of the period considered for emissions characterisation. However, despite of brevity
of the monitoring records, they provided much-needed information on ambient concentrations in areas
where data were previously not available. The relative locations of the monitoring stations considered
during the formulation of the AQMP are presented in Figure 4-1. No ambient monitoring was undertaken
in the Delmas and Lesedi Local Municipalities. However, Ekurhuleni Metropolitan Municipality had
ambient data from one monitoring station (i.e. Leandre) not owned by the government.
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Figure 4-1: Location of ambient air quality monitoring sites considered during the
formulation of HPA AQMP (DEA, 2012).
Ever since the implementation of the HPA AQMP was initiated in 2013, the monitoring network has grown
from 20 to 31. The challenge is that some of the stations are not functional due to resource and capacity
reasons. Figure 4.2 shows the current operational monitoring stations in the HPA.
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Figure 4.2: Current monitoring stations in the HPA
The majority of stations located in the south-western parts of the priority area are owned by Eskom. The
Ekurhuleni Metropolitan Municipality (EMM) have recently resuscitated their monitoring network, however
there are still some lags in the data availability for certain periods (EMM, 2015). The MDEDET own some
monitoring stations within the priority area, however, data is currently not available due to technical issues
with these stations. For the purpose of this AQMP review, data was sourced from number of monitoring
stations as reflected on Figure 4-3 below.
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Figure 4-3: Location of ambient air quality monitoring sites considered for the AQMP review in
the HPA.
Only (but not all of them) the operational stations were used to assess ambient air quality in the HPA.
Pollutants monitored at each ambient monitoring stations in the HPA for the review period are
summarised in Table 4-3.
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Table 4-3: Pollutants monitored at each ambient monitoring station in the HPA
Parameter monitored

O3

CO

NO

NO2

NOx

PM10 PM2.5

SO2

DEA

Ermelo

















Hendrina

















Middelburg 















Secunda

















Emalahleni 















Grootvlei



x













Majuba



x









x



Leandra



x









x



Standerton

x



x











Eskom

MDEDET

x - parameter not measured at this stations - parameter measured at this
stations

4.3 State of ambient air quality on the HPA
According to the previous AQMP (2011) there were nine extensive areas in the HPA where ambient air
quality standards for SO2, NO2, PM10 and O3 are consistently exceeded based on modelling data. These
areas are key pollution hotspots in the HPA and include Emalahleni, Kriel, Steve Tshwete, Ermelo,
Secunda, Ekurhuleni, Lekwa, Balfour and Delmas. The actual state of air quality in the HPA is assessed
based on operational monitoring stations in table 4-3 and the pollutants measured in those stations. The
following sub-sections provides the observed air quality in respect of PM, SO2, NO2 and Ozone measured
at the said stations over specific time periods.
4.3.1 Particulate Matter
Daily averages
The analysis of the available monitored data (2008-2014) showed that ambient PM10 and PM2.5
concentrations are still elevated over many areas in the HPA (Figure 4-4 and Figure 4-5), in particular
areas proximate to significant industrial operations as well as residential areas where domestic coal
burning is occurring. These elevated concentrations typically coincide with periods of low temperatures
and stable atmospheric conditions associated with the winter months. The contributions of pollutants from
industry are also expected to be appreciable.
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There are a number of exceedances of the 24-hr PM10 and PM2.5 NAAQS over time is reported in Table 44 and Table 4-5.
Taking the cognisant of the current elevations of particulate matter emissions, it is important to note that
the current 2015 NAAQS (National Ambient Air Quality Standard (i.e. for both 24-hours and annual
averages) came into effect on 01 January 2015. This means that lower threshold values now applies. As
a result, the 2015 stringent limit values increases the number of non-compliant sites for the annual and 24hour standards. PM10 will still have to be managed at these sites to meet the reduced limit value, as
particulate matter remains an issue across the entire HPA. This is a similar situation for PM2.5 as the new
annual and 24-hours stringent limit values will come into effect on 01 January 2016.

33

Figure 4-4: Observed 24-hr-averages of PM2.5 concentrations in the HPA, with the 2014 NAAQS (red solid line) and 2015 NAAQS (green solid line)
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Figure 4-5: Observed 24-hr-averages of PM2.5 concentrations in the HPA, with the 2014 NAAQS (red solid line) and 2015 NAAQS (green solid line)
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Table 4-4: Number of exceedances of the 24-hr PM2.5 2014 NAAQS for the period 2012-2014
Monitoring Agency Station
DEA

Eskom

PM2.5 (4)*
2012

2013

2014

Ermelo

n/a

7

0

Hendrina

n/a

0

2

Middelburg

n/a

0

0

Secunda

n/a

92

38

Emalahleni

n/a

61

0

Grootvlei

n/a

n/a

n/a

Leandra

n/a

n/a

n/a

Table 4-5: Number of exceedances of the 24-hr PM10 2014 NAAQS for the period 2012-2014
Monitoring Agency Station
PM2.5 (4)*
DEA

Eskom

2012

2013

2014

Ermelo

19

47

2

Hendrina

11

-

2

Secunda

19

30

38

Middelburg

34

4

0

Emalahleni

12

5

0

Grootvlei

11

1

11

Leandra

1

0

0

Majuba

1

7

0

*Permissible frequency of exceedances
-Bold numbers means exceedances above the number of permissible exceedances

Annual trends
The inception of AQMP implementation in 2013 has resulted in variation in the status of compliance with
NAAQIS across the entire region. The analyses of the annual trends as indicated on Figure 4-6 and Figure
4-7 shown that some areas have witnessed significant improvements whereas others have very little-to-no
improvement and even further deterioration. For an instance; monitoring data shown that areas in the
vicinity of Ermelo, Middelburg, Secunda and Emalahleni have witnessed significant improvements from
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2012 to date. From this trend, it is evident that the development of the priority area AQMP and the
subsequent implementation as from the year 2013 has an important bearing on the observed
improvements.

Nonetheless, an area in the vicinity of Hendrina has witnessed very slow improvement whereas Grootvlei
and Leandra have witnessed an increased in the ambient concentrations of both PM 10 and PM2.5. It is
therefore recommended that these areas require more focused and strategic attention in terms of
compliance and enforcement in respect of all regulated activities including communities.

Figure 4-6: Observed annual averages of PM10 concentrations in the HPA, with the 2014 NAAQS
(solid red line) and 2015 NAAQS (Solid green line).
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Figure 4-7: Observed annual averages of PM2.5 concentrations in the HPA, with the 2014 NAAQS
(solid red line) and 2015 NAAQS (Solid green line).

4.3.2 Sulphur Dioxide
The 2012 HPA AQMP identified several air quality “hot-spots” based on the number of modelled
exceedances of the 24-hour Sulphur Dioxide (SO2) ambient standard. The identified areas of concern
were mainly in the vicinity of Emalahleni, Middelburg, Secunda, Ermelo, Standerton, Balfour, and Komati
where exceedances of ambient SO2 air quality standards occur. These air quality hot-spots were
attributed to the combination of emissions from the different industrial sectors, residential fuel burning,
motor vehicle emissions, mining and cross-boundary transport of pollutants into the HPA adding to the
base loading.
Daily averages
In the current AQMP review the daily averages for SO2 monitored data are still showing a number of
exceedances at the DEA stations located in Ermelo, Hendrina, Witbank and Secunda (Figure 4-8, Table
4-6).

39

Eskom stations located in Grootvlei, Majuba and Leandra also recorded various exceedances of the daily averages for SO2 as reflected on Table 4-6 below.
However, the status of the AQMP interventions and subsequent implementation as initiated in 2013 is quite questionable in this regard. There are no clear trends
in the number of exceedances for SO2 limit value of the NAAQS.
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Figure 4-8: Observed daily averages of SO2 in the HPA for the period 2008-2014 as well as the NAAQS (red line).
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Table 4-6: Number of exceedances of the 1-hr averages for SO2 NAAQS for the period 20122014
Monitoring

Station

Agency
DEA

Eskom

Number of 1-hr SO2 Exceedances
2012

2013

2014

Ermelo

17

32

5

Hendrina

2

11

23

Middelburg 0

29

1

Secunda

12

6

Emalahleni 56

91

5

Grootvlei

27

33

34

Majuba

19

12

4

Leandra

9

17

30

0

Annual trends
SO2 concentrations for the period 2008 to 2014 have been evaluated in both residential and industrial
areas in the HPA, including the previously identified hot-spots. Annual average ambient SO2
concentrations recorded in the HPA are well within the NAAQIS. However, results from DEA stations
located in Hendrina and Emalahleni indicated significant annual averages and non-compliances with
NAAQS in the year 2008 and 2014, respectively (Figure 4-9). However, the general low levels of SO2
also require further analysis because sulphates mainly from SO2 have greater influence to the formation
of particulate matter in the atmosphere.
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Figure 4-9: Observed annual averages of SO2 concentrations in the HPA fo the period 2008-2014
and the NAAQS.
4.1.3. Nitrogen Dioxide
Although the HPA AQMP (2011) did not categorise the Nitrogen Dioxide (NO2) as a problematic pollutant,
some elevated concentrations were noted specifically in the identified air pollution “hot-spots” viz;
Emalahleni, Steve Tshwete and Ekurhuleni. These elevated concentrations were largely characterised
by exceedances of the 1-hour NO2 standard. Both anthropogenic and natural activities were responsible
for these elevated concentrations. Anthropogenically induced and naturally occurring biomass fires occur
throughout the HPA at all times of the year, but the fire activity peaks in the dry winter months. The fires
vary in size, location and duration, but result in the emission of NO2.
The AQMP also acknowledged the trans-boundary pollution between the Highveld Priority Area and the
Vaal Triangle Airshed Priority Area (VTAPA). NO2 concentrations in Ekurhuleni could be elevated as a
result of atmospheric transport from the Vaal Triangle, highlighting the impacts of activities in the Vaal
Triangle on a regional scale. Emissions from tall stacks outside the HPA were considered only as these
have the potential to transport pollutants over relatively large distances, i.e. > 50 km. Conversely,
emissions released nearer ground level influence air quality on a relatively local scale. Sources outside
the HPA, but within an approximate 50km buffer of the HPA were modelled to reflect trans-boundary
impacts and their influence on ambient concentrations in the HPA.
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Hourly averages
the review shows exceedances of 1-hr NO2 for the period 2012-2014 were observed at all the monitoring
stations within the HPA with the exception of Leandre and Grootvlei (Figure 4-10 and Table 4-7 below).
Similarly, in the previous AQMP (2011) emalahleni and Middleburg had exceedances of NO2.
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Figure 4-10: Observed hourly averages of NO2 for the period 2012-2014 in the HPA and the NAAQS (red line).
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Table 4-7: Number of exceedances of the 1-hr averages for NO2 NAAQS for the period 2012-2014
Monitoring Agency Station

Number of 1hr NO2 Exceedances

DEA

2012

2013

2014

Ermelo

0

0

15

Hendrina

23

0

0

Middelburg 0

2

10

Secunda

10

0

Emalahleni 12

17

121

Grootvlei

0

0

0

Majuba

0

17

0

Leandra

0

0

0

Eskom

3

Annual trends
Annual NO2 concentrations for the period 2008 to 2014 have been evaluated in the HPA, including the
previously identified hot-spots. Annual average ambient NO2 concentrations recorded in the HPA are well
within the National Ambient Air Quality Standards (NAAQIS). The exceedances of the NO2 annual
standard were only observed in Ermelo (2008), Grootvlei (2009), Hendrina (2010), Middelburg (2008),
Witbank (2008 and 2009) and Hendrina (2012). It is imperative to emphasise that, with the exception of
Hendrina, none of these exceedances were recorded from 2010 to date (Figure 4-11).
Nonetheless, it is questionable whether the declaration of an area as priority area and the subsequent
development and implementation of the AQMP have an important bearing on the compliance with annual
NO2 target values highlighted above. This is because, from year 2012 to date, there was a gradual
increase in ambient NO2 concentrations in Ermelo, Grootvlei, Hendrina, Middelburg and Secunda. In light
of the fact that the abovementioned areas were amongst previously identified hot-spots, it is therefore
recommended that more focused and strategic attention in terms of compliance and enforcement in
respect of all regulated activities including communities be instituted. Conversely, stations located in
Witbank and Majuba have since recorded gradual decrease of ambient NO2 concentrations in 2009 and
2011, respectively.
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Figure 4-11: Observed annual averages of NO2 concentrations in the HPA for the period 2012-2014
and NAAQS.

4.3.3 . Ozone
Elevated Ozone (O3) concentrations have been documented in the HPA in the previous studies (Albers,
2011; Lourens, 2008; DEA, 2012). The HPA AQMP (2011) also identified several air quality “hot-spots”
based on the number of modelled exceedances of the 8-hours running averages O3 ambient standard
The identified hot-spots include Kendal, Witbank, Hendrina, Middelburg, Elandsfontein, Camden, Ermelo,
Verkykkop and Balfour.

8-hour running averages
O3 concentrations for the period 2008 to 2014 have been evaluated in both residential and industrial
areas within the HPA (Figure 4-12). The elevated ambient O3 concentrations and exceedances of the
8hr-running average were observed over many parts within the priority area. Highest concentrations of
O3 were mainly observed during spring and summer as the intensity of sunlight needed for the
photochemical reactions is highest during this time. O3 is a secondary pollutant formed when Nitrogen
Oxides (NOx) and Volatile Organic Compounds (VOCs) react in the presence of sunlight (Lourens, 2008).
This can be further attributed to an increase in NOx and CO emissions from biomass burning, which
occurs with a high frequency during this period. The frequent exceedances of the 8-hour O3 standard at
all DEA monitoring sites are further evidence of a regional scale ozone problem. The number of
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exceedances of the HPA 8-hr running averages for O3 target value between 2012 and 2014 are indicated
on Table 4-8 below:
Table 4-8: Number of exceedances of the 8-hr running averages for O3 NAAQS for the period
2012-2014 after the promulgation of the HPA AQMP.
Monitoring Agency Station

Number of 8-hr O3 Exceedances

DEA

2012

2013

2014

Ermelo

761

308

490

Hendrina

544

18

248

Middelburg

67

26

78

Secunda

88

17

67

Emalahleni

133

483

185
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Figure 4-12: Observed 8hr-running averages of O3 in the HPA for the period 2008-2014 as well as the NAAQS (red solid line).
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In general, the ambient air quality data in the HPA shows that there are significant exceedances of the
NAAQS for several pollutants in several locations. There are no clear trends in the data from year to year
and it can thus be concluded that there has not been an appreciable improvement in ambient air quality
since the gazetting of the HPA AQMP and subsequent implementation.
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5.

EMISSION QUANTIFICATION

An Emissions Inventory was developed for the HPA baseline assessment (2010), and the sources which
were considered includes: industrial, mining, transport (motor vehicles and airports), domestic fuel burning,
biomass burning, tyre burning, biogenic emissions, odour, agricultural dust, waste treatment and disposal.
However, the AQMP review only considered industrial sources (section 21 listed activities), transport
related emissions (motor vehicles), household fuel burning, mining operations as well as the biomass
burning emissions. Furthermore, source categories such as landfills, wastewater treatment works, tyre
burning, biogenic sources, and odour could not be determined due to a lack of immediately available data.
Detailed methodologies used to quantify emissions from the sources considered in the review are described
below.

5.1

Industrial emissions

5.1.1

Methodology

As part of this AQMP review, an emission inventory exercise was undertaken to asses any changes in
emissions since the 2010 baseline was developed. In revising the industrial emissions inventory reference
was made to more recent databases namely; the NAEIS database, the Nkangala District Municipality AQMP
(2015), Ekurhuleni Metropolitan Municipality AQMP review (2015) as well as Gert Sibande District
Municipality industrial database. These databases contain information on AQA Section 21 listed activities,
including the quantity of emissions of specific pollutants per facility. These were compared with the specific
industries and emissions estimated in the 2010 baseline.
The methodology used in the current emission inventory is believed to be more robust than the previous one.
As such, it is recommended that the NAEIS data be used as a new baseline for assessing changes in
emissions in the HPA going forward.
Gaps and limitations of the methodology
Some of the smaller AQA Section 21 listed activities have not reported emissions to the NAEIS. Only 75%
of the listed activities in the HPA reported emissions to the NAEIS. However, the inventory/emissions
quantification presented in this report provide a good baseline for future assessments because the 75%
that reported are significant emitters in the region. Additionally, Section 23 (S23) emission inventory was
not compiled due to data unavailability. It is recommended that this gap be addressed through AQA S23
NAEIS reporting.
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5.1.2

Results

The assessment of industrial emissions showed that that there is a substantial change in the number of
industries across the entire HPA when compared to those industries which were documented in the 2010
baseline assessment report. For instance; in the Ekurhuleni Metropolitan Municipality, only 172 facilities were
confirmed to be currently operational compared to 244 facilities which were considered in the 2010 baseline
emission inventory. See table 5-1.
Table 5-1: Number of industries considered in the current (2015 review) emission inventory and the
previous (2010 baseline) emission inventory
Municipality

Total

number

of

facilities Total

number

of

facilities

considered in the current (2015) considered in the 2010 baseline
emission inventory
Ekurhuleni

Metropolitan 172

emission inventory
244

Municipality
Nkangala District Municipality 94

29

Gert

25

Sibande

District 47

Municipality
It is assumed that the decrease in the number of industrial facilities could be attributed to:
-

Some of the facilities closing down and no longer operational.

-

Some facilities no longer listed in terms of section 21. The amendment of the AQA Section 21 listed
activities led to some of the Atmospheric Pollution Prevention Act (APPA) scheduled activities being
delisted.

Even with this updating of emission inventories, it should be noted that there are still industries that are not
registered in any of the databases utilised. These facilities could be operating illegally. It should also be noted
that the inventory did not take into account smaller industrial activities that are not listed in terms of AQA
Section 21. Consequently, there is a need for further investigation particularly on those facilities that are not
reporting their emissions to the NAEIS.
In terms of spatial distribution, the number of AQA Section 21 listed activities shows the dominance of
industrial processes in Ekurhuleni Metropolitan Municipality, followed by the Nkangala District Municipality
and Gert Sibande District Municipality, respectively (Table 5-1). However, this is not consistent with the
emissions per municipality, and ambient concentration per municipality. For instance, the highest quantities
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of PM10, PM2.5, NOx, SO2, and NO2 within the Highveld Priority Area are being generated outside the
Ekurhuleni Metropolitan Municipality; regardless of the high number of industrial activities (Figure 5-1).

PM10

SO2

222 466

19 451

25 456

519 333

718 903

47 668

Gert Sibande

Nkangala

Ekurhuleni

Gert Sibande

Nkangala

Ekurhuleni

NOx
83 707
331 782

470 502

Gert Sibande

Nkangala

Ekurhuleni

Figure 5-1: Generation of PM10, SO2 and NOx (tons/annum) in all district municipalities within the HPA.

The AQMP review focused particularly on PM10, PM2.5, SO2, NOx as pollutants of significant concern in
terms of widespread impact. The comparisons of emissions from the quantified industrial sources (2010
and 2015) within the HPA are provided in Table 5-2. The results indicate that there is a gradual decrease
in emissions of all the pollutants in HPA but the decrease is not significant.
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Table 5-2: Changes over years in total annual emissions due to industrial sources (tons/annum)
Total

PM10

SO2

NOX

industrial
emissions in
HPA

2010

2015

2010

2015

2010

2015

111 782

92 575

1 612 174

1 460 701

886 024

885 990

The decrease in emissions presented in Table 5-2 above is not entirely attributable to improvements in
emission from specific sources. The changes in emissions qualities can be attributable to the following
factors:
-

The source of information: Previous industrial emissions inventories used APPA registration
certificates. With the changes in legislation that came after the first baseline emissions inventories, the
listed activities have AELs and are required to report emissions annually to the NAEIS. The latter was
used in the current emission inventory update.

-

Closing down of some industries: Some industries in the HPA were confirmed to have closed down
since the previous inventory was done.

5.2

Domestic fuel burning emissions

Domestic burning of solid fuels within informal settlements and rural areas has been identified through
various studies to be, potentially, one of the greatest sources of airborne particulates and gaseous
emissions to be inhaled in high concentrations (i.e. before dispersion and fallout processes can ameliorate
impact). Domestic fuels of concern to air quality includes coal, wood, paraffin and Liquid Petroleum Gas
(LPG), animal dung and waste materials. The burning of these fuels by households is a socioeconomic
issue because even where electricity is available cultural traditions and affordability limits the use of
electricity and other cleaner fuels. Combustion of coal and wood, and in some areas paraffin, remain the
prevalent energy source for space heating and winter cooking in the townships and informal low-income
settlements of the HPA. Although many households are electrified, coal and wood continue to be used due
to the cost associated with electricity as a heating energy carrier.

Domestic coal burning is a significant source of low-level fine particulate (PM2.5 and PM10) and contributes
significantly to SO2, CO, Total Organic Compounds (TOCs) and benzene emissions. Greenhouse gas
emissions are also produced, including, but not limited to, carbon dioxide (CO2), methane (CH4) and nitrous
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oxide (N2O). Pollutants from the combustion of wood also include respirable nitrogen dioxide (NO2),
polycyclic aromatic hydrocarbons, particulate benzo[a]pyrene and formaldehyde. Particulate emissions
from wood burning within South Africa contain about 50% elemental carbon and about 50% condensed
hydrocarbons (Terblanche et al, 1992).

Methodology
The previous HPA emission inventory and the current review used the same methodology to quantify
emissions of domestic fuel burning. However, there is a minor difference whereby the previous emission
inventory used 2001 Census data while the current review used 2011 Census data on the number of
households using solid fuels. The next section describes the details of the methodology used.
Domestic fuel usage for cooking, heating and lighting comprises a wide range of sources, including; animal
dung, candles, coal, electricity, gas, paraffin, solar power and wood in the HPA. The three dominant fuels,
which have quantifiable emissions and are predominantly used in the study area are paraffin, wood and
coal. To quantify emissions from these fuel sources, the total number of households per local municipality
within the HPA utilizing each fuel type was determined using Census 2011 data (StatsSA, 2011). The 2011
census data provides the total number of households that utilized each fuel type for cooking, heating and
lighting.
The quantities of paraffin (0.0541ton/year/household) and wood (0.0693 ton/year/household) were derived
from the FRIDGE (Fund for Research into Industrial Development, Growth and Equity, 2004) while coal
(0.7952 ton/year/household) was sourced from a study conducted by Van den Berg et al., (2016). Total
fuel usage for paraffin, wood and coal per annum was multiplied per household to determine the
quantitative value per resource used. This was multiplied by an emission factor (Table 5-3) to establish
total criteria pollutant emissions per fuel type per year (Equation 1).
Equation: Domestic Fuel Burning Emissions
Emission (kg / year) = (no households x quantity of fuel) x pollutant emission factor

(1)

Table 5-3 Emissions factors for household combustion of fuels (US-EPA AP42, CSIR 2001)
Fuel

PM10

SO2

NOx

Wood (g/kg)

17.3

0.2

1.3

Coal (g/kg)

12.91

9.91

4.55
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Paraffin (g/l)

0.1596

0.3991

1.5

Gaps and limitations of the methodology
It is notable that there are inconsistencies in the information pertaining to fuel types combusted, emission
factors to be used, volumes of fuel used, diurnal and seasonal patterns of fuel usage, the combustion
equipment used as well as the manner in which fuel is used within combustion equipment. This lack of
information constrains the capability for accurate predictive quantification. Therefore, it is recommended
that the DEA standardize the emission factors, volumes and averaging period of the fuels used.
Another limitation within this methodology is that the reliance on census data. The way in which the census
data questionnaire was structured residents could only say one fuel they used for heating, lighting etc. This
can be misleading as some households may use more than one fuel, for instances houses that use
predominantly coal for heating may use wood to start before adding the coal. This information is lost within
the current structure of the census questionnaire.

Results
Figure 5-2 depicts the total population using coal, wood, paraffin, gas and animal dung for cooking, heating
as well as lighting in the HPA (Stats, 2011). The results indicate that wood is the mostly used energy source
in the HPA and LPG gas is the least used. In light of the wood usage rates in the HPA (StatsSA, 2011), the
higher household wood fuel usage factors, as well as the increased emission factors associated with wood
(as opposed to coal), the emissions estimate of domestic fuel burning rank wood combustion as the single
largest source of household particulate emissions. The implication is therefore that wood combustion is
also a very significant contributor to the health impact associated with household air pollution. Although
wood use is more prevalent in rural areas, it is noteworthy that large volumes are consumed in urban area
(StatsSA, 2011) as well as dense, low-income communities.
In addition to the above, even though many people living in these areas know and acknowledge that the
burning of coal or wood may have a negative impact on their health and well-being, they continue to burn
these fuels. The reason for this is simply that they cannot afford to use alternative energy sources to satisfy
their needs (DEA, 2008).

58

Figure 5-2: The total population using coal, wood, paraffin, gas and animal dung for cooking,
heating as well as lighting in the HPA.
In terms of emissions results, there is a significant improvement in PM10, and NOx emissions as a result of
domestic fuel burning (Table 5-4) in the HPA. For instance; PM10 emissions from household fuel burning
were estimated at 17 239 (tpa) in the previous emission inventory. However, there has been a significant
drop to an estimate of 7 876 (tpa) in the current emission inventory. Similarly, significant reductions were
also observed in the NOx emissions. The reduction of these emissions maybe attributed to high
electrification of number of households which received electricity (see Figure 5-3 as an example in
Mpumalanga province) and change in living conditions in the HPA.

Table 5-4: Changes over years in total annual emissions due to domestic fuel burning
(tons/annum)
Total

PM10

SO2

NOX

domestic fuel
burning
emissions in
HPA

2010

2015

2010

2015

2010

2015

17 239

7 876

-

4921

5 600

2 397

-means data was not available
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Figure 5-3: Example of distribution of households using electricity for lighting, cooking and heating
in Mpumalanga Province.
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Gert Sibande District Municipality is the highest contributor of PM10, SO2, and NOx from domestic fuel burning, with a combined contribution of 3 922 tons/annum,
1 908 tons/annum and 6 523 tons/annum, respectively (Figure 5-4). Additionally, Nkangala District Municipality is the lowest contributor of SO2, NOx and PM10
from domestic fuel burning in the HPA.

PM10

791

SO2

505

607

NOx

352

302

Nkangala

Nkangala

Nkangala
3 922

6 523

168

1 908

Gert Sibande

Gert Sibande

Gert Sibande

Ekurhuleni

Ekurhuleni

Ekurhuleni

Figure 5-4: Emissions of PM10,SO2 and NOx in tons per annum per district/metropolitan municipality in the HPA.
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5.3

Biomass burning emissions

Biomass burning includes the burning of evergreen and deciduous forests, woodlands, grasslands, and
agricultural lands. Biomass burning is a key earth system process, a major element of the terrestrial carbon
cycle and a globally significant source of atmospheric trace gases and aerosols (Hao et al., 1990; Andreae
and Merlet, 2001). The fraction of the landscape that burns across the region varies because of the
influence of weather conditions, the presence of ignition sources, and the amount, type, and arrangement
of the available fuel (Archibald et al., 2009). Varying in size, location and timing, fires significantly modify
land surface properties, influence atmospheric chemistry and air quality, and perturb the radiation budget
(IPCC, 2001).

Africa is the single largest continental source of biomass burning emissions (Roberts et al 2008). Fire is
prevalent throughout the Southern Africa. It is typically characterised by a prolonged winter dry season,
preceded by summer periods with relatively fast rates of plant growth, leading to fuel accumulation that
creates conditions conducive to frequent fires. Similarly, in South Africa, most fires occur in the dry season,
particularly July to September, when herbaceous vegetation is either dead (annual grasslands) or dormant,
and when deciduous trees have shed their leaves, thereby contributing to an accumulation of dry and fine
fuels that are easily combustible (Archibald et al., 2009). The majority of fires on the HPA are thought to be
anthropogenic and include veld fires, burning of grazing land and crop-residue.

Biomass burning results in the oxidation of organic plant material and is typified by being, to a significant
extent, an incomplete combustion process (Cachier, 1992), with CO, CH 4 and NO2 gases being emitted.
Other pollutants associated with biomass burning are CO2, non-methane hydrocarbons (NMHC),
formaldehyde, NOx (NO + NO2), N2O, SO2 and particulates (TSP and PM10). Emissions from biomass
burning include a wide range of gaseous compounds and particles that contribute significantly to the
tropospheric budgets on local, regional, and even global scales. The emissions of CO, CH4 and VOC affect
the oxidation capacity of the troposphere by reacting with hydroxide (OH) radicals, and emissions of nitric
oxide and VOC lead to the formation of ozone and other photo oxidants.

Methodology
The previous emission inventory (i.e. baseline assessment) and the current emission inventory used the
same equation (equation) to calculate biomass emissions. However, the previous emission inventory
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focused on burnt land cover whereas the current emission inventory was based on the vegetation burnt
due to lack of immediate available data.

In order to quantify biomass burning emissions parameters such as fuel load, vegetation composition, the
total area burned and the combustion completeness determine the amount and type of emissions released
into the atmosphere (Lindesay et al., 1996). The general equation for estimating emissions from biomass
fires is as follows (Seiler and Crutzen, 1980):

M ijt    [ A]ijt  [ B]ijt [CF ]ijt 
Where
M
A
B
CF

(2)

is the total amount of burned biomass
is the annually (t) burned area (m2)
is the fuel load (kg/m2)
is the fraction of available fuel which burns (the combustion factor)

The total emissions of gaseous pollutants and particulate matter are calculated using the following equation:

Q( x)  M ijt  EF ( x)

(3)

Where
Q(x)
Total emissions of gaseous pollutants and particulate matter



is the chemical species

EF

is the emission factor in gram species per kilogram of dry matter burned

Previous biomass emission inventory (2010)
Emissions for biomass burning were calculated for HPA for 2004–2007 using burn scar data provided by
AFIS. Furthermore, the SA National Land Cover (2000), an advanced biomass burning emissions inventory
based on “burnt land cover” was developed. Due to the role of soil fertility levels in biomass production,
fuel load classes were derived from the SA National Land Cover (SANLC 2000) (49 classes) coupled to
the soil fertility map comprised of 3 soil fertility classes (CSIR)–burnt fertility land cover class. This was in
turn mapped to 22 fuel load classes using Intergovernmental Panel on Climate Change (IPPC) (IPCC 2001
Table 2.4 and 2.5) and South African Greenhouse Gas Inventory (SAGHGI) (DEAT 2008, 1998). For fuel
combustion completeness factors, the IPCC Greenhouse Gas (GHG) Inventory Guideline 2006 (IPCC
2006) was adapted using the SANLC soil fertility classes. Emission factors were derived from IPCC, Ward
et al (1996) and USEPA AP42.
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Current biomass emission inventory (2015)
Biomass burning emissions are influenced by the type of vegetation and the season in which the biomass
burns. In the review, biomass burning emissions were estimated using the total area burned (A in equation
2) in 2013 (this was the only readily available data) annually, which was based on remote sensing data
from the Council for Scientific and Industrial Research’s Meraka Institute (Figure 5-5). The remote sensing
data is calculated using Moderate Resolution Imaging Spectroradiometer (MODIS) as a proxy for burned
area. Furthermore, the vegetation covering the entire HPA was identified using the Vegetation Map of South
Africa, Swaziland and Lesotho compiled by the South African National Biodiversity Institute (SANBI)
(Mucina and Rurtheford, 2006) and the dominant vegetation in the HPA is grassland (also consists of
savannah) with higher fuel load availability during the dry season.

Figure 5-5: Distribution of vegetation type and burnt scars in the HPA for the year 2013.
The default biomass density (BMD) for temperate grasslands of 450 g/m2 (B in equation 2) dry weight
sourced from European Environmental Agency (DW) (EMEP/EEA 2013) was used for mid and late dry
season burns for the mass of fuel combusted. This value is more or less in keeping with 4.1 tons of dry
matter per hectare given for mid or late dry season burns in savannah grasslands (IPCC 2006). For early
dry season burns, the value of 2.1 tons of dry matter per hectare, given for early dry season burns in all
savannah grasslands, was used (IPCC 2006). Fires occurring from November to April were considered to
be ‘early dry season’ burns, and fires occurring from May to October were considered to be ‘mid and late
64

dry season’ burns. The combustion factor (Cf) gives the proportion of pre-fire fuel biomass consumed. The
mean value of 0.74 (Cf in equation 2) (IPCC, 2006) was used for all burns and the emission factors (Table
5- 5) were sourced from SAFARI 2000 (S2K) Project, an International Science initiative that studied the
linkages between land and atmospheric processes in the Southern African region (Ito and Penner, 2004).

Table 5-5: Emission factors identified for the estimation of Biomass emission emissions (Ito and
Penner, 2004).
Pollutant

Emission Factors (kg/ton)

PM2.5

5.4

SO2

0.35

CO

65

PM10

10

CO2

1613

NOx

3.9

Gaps and Limitations of the methodology
The lack of appropriate fuel load (or mass of fuel combusted) specific data to grassland in South Africa
breeds an uncertainty in these estimated biomass emissions. Therefore, it is recommended that more
research should be done on fuel load (or mass of fuel combusted) of grassland and other vegetation in
South Africa. Additionally, it is recommended that DEA standardise emission factors for biomass burning.

Results
The review revealed an increase of PM10, SO2 and NOx emissions as compared to emissions which were
documented in the previous emission inventory (baseline assessment, 2010) (Table 5-6). This increase
may be attributed to prolonged winter dry season, preceded by summer periods with relatively fast rates of
plant growth, leading to fuel accumulation that creates conditions conducive to frequent fires.
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Table 5-6: Changes in the total annual emissions due to biomass burning in the HPA
(tonnes/annum)
Biomass burning

PM10

S02

NOX

emissions
Previous

Current

Previous

Current

Previous

Current

emission

emission

emission

emission

emission

emission

inventory inventory inventory inventory

inventory

inventory

(2010

(2015)

(2010)

(2015)

(2010

(2015)

9 438

11 127

0

389

3 550

4 340

The distribution of biomass emissions across the municipalities in the HPA indicates that Gert Sibande
District Municipality is the major contributor of SO2, NOx and PM10 (Figure 5-6). Furthermore, Ekurhuleni
Metropolitan Municipality has the lowest biomass emissions of SO2, NOx and PM10 as compared to all the
other municipalities because it is a built- up environment.

66

PM10

SO2

459

179

16
3 184

Ekurhuleni

111

Nkgangala
6 784

NOX

Gert Sibande

Ekurhuleni

1 242

Nkgangala
Gert Sibande

237

Figure 5-6: Distribution of biomass emissions (tons/annum) across the municipalities in the HPA.
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2 646

Ekurhuleni
Nkgangala
Gert Sibande

5.4

Motor vehicle emissions

One of the major contributors to air pollution, particularly in urban areas, is motor vehicle emissions,
including NOx, CO, PM10 and VOC’s, including benzene (C6H6). Emissions arise during the different cycles
of driving from start-up, during driving, evaporation from the engine and fuel line, and during re-fuelling. CO
is a product of incomplete combustion and occurs when carbon in the fuel is only partially oxidised to carbon
dioxide. NOx is formed by the reaction of nitrogen and oxygen under high pressure and temperature
conditions in the engine. SO2 results from the sulphur in the fuel. Particulates originate from brake and
clutch linings wear and from the fuel combustion processes, particularly from diesel engines. Furthermore,
emission from motor vehicles depends on the distance travelled, the speed of travel, the age of the vehicle,
the fuel used and the emission abatement technology. Emissions can therefore differ from vehicle to
vehicle.

The emissions of motor vehicles in the review were determined using previous research conducted viz;
approach used in the development of the National Vehicles Emission Control Strategy (DEA, 2013). The
National Vehicles Emission Control Strategy results were used due to lack of current available data.
However, the methodology used in the review is different from the one used in the previous emission
inventory (baseline assessment, 2010). Furthermore, the previous methodology utilized distanced travelled
by the vehicles while the review made use of the fuel used by the vehicles.

Methodology
Previous vehicle emission inventory (2010)
Emissions from motor vehicles were estimated using the emission factors from (Wong and Dutkiewicz,
1998) and (Stone, 2000), and vehicle kilometres travelled (VKT) in a 1 km by 1 km grid blocks in the HPA.
The VKT data was obtained from the CSIR’s Sasol-Eskom funded project to determine the ozone forming
potential of the Highveld.

Current vehicle emission inventory (2015)
The review only considered motor vehicles as a result of data unavailability from airports. Furthermore, due
to a lack of current available data, the emissions from motor vehicles were determined using previous
research conducted viz; approach used in the development of the National Vehicles Emission Control
Strategy (DEA, 2013). The methodology which was utilized in the strategy was top-down approach. The
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fuel sales data for 2012 were sourced from the Department of Energy (DoE) and the data was arranged in
accordance with the defunct demarcation system of magisterial districts. Therefore, this resulted in a
necessity to link magisterial districts to local and metropolitan municipalities.
The vehicle composition for the priority area was determined using provincial vehicle registration
information obtained from eNatis. This showed the breakdown of used and new vehicles according to
specific categories. These are:
•

Motorcycles

•

Passenger cars

•

Light-duty vehicles

•

Heavy-duty vehicles and buses

This breakdown was consistent with the emission factors developed by the EEA (European Environmental
Agency) and allows for direct use of the factors without further conversions or assumptions. Subsequent,
to determining vehicle composition per province the figures were corrected for fuel type. This was done in
order to relate the use of certain types of fuels by certain types of vehicle categories (e.g. HDVs do not use
gasoline and motorcycles do not use diesel). In doing this task the following assumptions were made:
•

Diesel 50 is used exclusively by passenger cars;

•

Diesel 500 is not used by passenger cars;

•

Gasoline is not used by HDVs and buses;

•

The proportion of fuel consumed by a certain class of vehicle is equal to the composition of that

class of vehicle in the province. The inherent assumption is that the fuel economy rates are equal for
motorcycles, passenger cars and LDVs using gasoline and for LDVs and HDVs using diesel 500. This
assumption is not necessary for diesel 50 as only passenger cars use diesel 50.
•
The following equation was used to estimate motor vehicle emissions (with the exception of SO 2 emissions
from combustion and PM10 emissions from tyre and brake wear and road surface wear) using the top-down
approach. The equation used to estimate these emissions is as follows:
Ei = Σj (Σm (FCj,m × EFi,j,m))
Where,
Ei
= emission of pollutant I (g),
FCj,m
= fuel consumption of vehicle category j using fuel m (kg),
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(4)

EFi,j,m

= fuel consumption-specific emission factor of pollutant i for vehicle category j and fuel m
(g/kg).

Since emissions of SO2 are dependent on the sulphur content of the fuel burnt, the equation proposed by
EEA was used to estimate SO2 emissions. The equation is as follows:
ESO2,m = 2 x kS,m x FCm
Where,
ESO2,m
= emissions of SO2 per fuel m (g),
kS,m
= weight related sulphur content in fuel of type m (g/g fuel),
FCm
= fuel consumption of fuel m (g).

(5)

The kS,m for diesel 50 was 0.00005 and for diesel 500 was 0.0005. This implied that the SO 2 emission
factor for diesel 50 was 0.0001 and for diesel 500 was 0.001. Table 5-7 presents the emission factors
developed by the European Environmental Agency (EEA), which were used in the top-down approach, for
combustion.

Table 5-7: Emission factors for motor vehicle combustion (IPCC, 2006)
Emission Factor (g/kg Fuel)
Category

Fuel
NOx

SO2

PM10

CO2

Motorcycles

Gasoline

9.50

-

2.7

69 300

Passenger
cars

Gasoline

14.5

-

0.037

69 300

Diesel 50

11

0.1

1.7

74 100

Gasoline

24

-

0.03

69 300

Diesel 500

11

1

1.7

74 100

Diesel 500

37

1

1.2

74 100

Light-duty
vehicles

Heavy-duty
vehicles and
buses

Notes: CO2 emission factor unit is kg/TJ (IPCC, 2006)
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Results
In terms of the results, there is a substantial decrease in vehicle emissions of PM10, SO2 and NOx in the
HPA (Table 5-8). However, the review indicates that significant amount of NOx emissions were generated
in the priority area with over 30 000 tons per annum. These NOx emissions were generated predominantly
in the Ekurhuleni Metropolitan area, with an apportionment of about two thirds of vehicle emissions across
all pollutants (Figure 5-7). Similarly, in the previous emission inventory (baseline assessment, 2010)
Ekurhuleni Metropolitan area generated most of the vehicle emissions. Additionally, Nkangala District
Municipality make a lower contribution to the total emission loading in relative terms).

Table 5-8: Changes in the total vehicle emissions profile (tons/annum) in the HPA (DEA
strategy,2012
Vehicle emissions

PM10

S02

NOX

Previous

Current

Previous

Current

Previous

Current

emission

emission

emission

emission

emission

emission

inventory inventory inventory inventory

inventory

inventory

(2010

(2015)

(2010)

(2015)

(2010

(2015)

5 402

2 117

10 059

929

83 607

30 499
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PM10

SO2

402

NOx
4029

180
639

1 033

Gert Sibande
Ekurhuleni
Nkangala

8875

345

16 947

388

Gert Sibande
Ekurhuleni
Nkangala

Gert Sibande
Ekurhuleni
Nkangala

Figure 5-7: Vehicle emissions (tons/annum) per local municipality in the HPA (DEA Strategy, 2012).

5.5.

Mining operations

Historical mine tailings are prevalent within the Witwatersrand basin, and are a prominent legacy of gold
mining from years gone by. Windblown dust from gold mine tailings dams have been a long-standing source
of concern in the Ekurhuleni Metropolitan Municipality for areas located downwind of these sources. Aside
from health risks and nuisance associated with dust, gold tailings also contain compounds such as cyanide
and heavy metals, increasing the health risk potential.
The Nkangala and Gert Sibande District Municipalities in the Mpumalanga Province contains a substantial
number of coal mining operations extracting this resource through opencast and underground mining
methods. Such operational mines have various activities that result in the entrainment/suspension of
particulate matter, including but not limited to the use of vehicles on unpaved and paved roads (for
transporting ore, personnel, waste rock etc.); blasting; overburden stripping; ore and overburden handling;
crushing and screening of ore; and wind entrainment from stockpiles. However, for the purpose of this
review, only PM10 emissions were considered.
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Methodology
Previous emission inventory (2010)
The quantification of particulate emissions from coal mining was accordingly focussed on the quantification
of particulate emissions associated with major haul roads at open cast coal mining facilities. The
estimations were undertaken using the US EPA’s AP42 emissions factors for estimation of dust entrainment
from vehicles on unpaved roads.

Mines and major haul roads were identified through the combined use of Geographic Information System
(GIS) data and satellite imagery for the HPA. Mean vehicle masses were calculated based on haulage
vehicle information supplied by various mines. Vehicle kilometres travelled for each mine in the inventory
were calculated from GIS and satellite imagery-based haul road length quantification, in conjunction with
run of mine, production and sales data for respective mines and information supplied by various mines
where available. Road surface composition was based on data from measurements undertaken by the
Safety In Mines Research Advisory Committee (SIMRAC, 2000) on haul roads at several surface mining
operations.

Current emission inventory (2015)
The Council for Geosciences owns and maintains the South African Mineral Deposits Database
(SAMINDABA), which contains, amongst others, information on active mines and quarries in South Africa. It
is a computerised database continuously activated for data acquisition, data capturing and data updating for
the whole of South Africa. Data were obtained from the SAMINDABA to identify and locate all mining activities
in the HPA, as well as the type and size of the mines. This information was used with the annual PM 10
emissions to estimate generic PM10 emissions for mines of different size classes in the HPA. The size
classification refers to the size of a deposit and includes past production, and resources in tons metal or
mineral content. From the SAMINDABA, it is evident that there is high concentration of mining activities in
the Nkangala District Municipality, followed by Gert Sibande District Municipality and Ekurhuleni Metropolitan
municipality, respectively.
A total of 204 active mines were identified in the HPA in the SAMINDABA (Table 5-9), ranging in size class
from 0 (104 tons) to 9 (1013) tons (Table 5-9). A generic PM10 emission for each mine class was estimated
using the number of mines in each class and the emission rate per mine as adopted previously in the
WBPA (DEA, 2015) (Table 5-9).
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Table 5-9: Mining classes, raw materials per annum, number of classes in a
mine and emission rates used to estimate emissions in the HPA.
Number of
Mining
Tons of raw material
mines in a
Emission rates
classes
produced per annum
class
per mine*
0
10000
15
33.69
1
100000
49
67.38
2
1000000
78
134.76
3
10000000
32
269.52
4
100000000
19
539.04
5
1000000000
3
1078.08
6
10000000000
0
2156.16
7
100000000000
5
4312.32
8
1000000000000
2
8624.62
9
10000000000000
1
17249.24
* Emission rates per mine were sourced from WBPA AQMP (DEA, 2015)
Results
The estimated PM10 emission for mining are shown in Table 5-10. The results indicate that there has not
been a significant decrease in emissions of PM10 in the HPA. Hence, the need to make mining interventions
a priority during the implementation process.
Table 5-10: Changes in the mining related PM10 emissions profile (tons/annum) in the HPA
Mining emissions

PM10
Previous emission inventory

Current emission inventory (2015)

(2010
135 766

113 252
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5.6

Synopsis of emission inventories

In general, the review of Baseline Emissions Inventory revealed various inadequacies, which include, but
are not limited to:
(i)

Inclusions of emitters outside of the HPA;

(ii)

Exclusion of some critical emitters located within the HPA; and

(iii)

Poorly and/or no descriptions of methodologies

Various updates to methodologies for emission quantification have been undertaken as part of this review
process. It is recommended that these updated methodologies be applied for emissions quantification and
review for updating the AQMP.
Updated emissions of PM10, NOx and SO2 (tons/annum) from industrial operations, domestic fuel burning,
motor vehicles, biomass and mining were estimated and are provided in Table 5-11. The industrial sources
in total are by far the largest contributor of SO2 and NOx in the HPA, accounting for approximately, 99.57
% of SO2 and 95.97% of NOx. Furthermore, mining is the largest contributor of PM10 emissions in the HPA.
According to the Ekurhuleni Metropolitan Municipality AQMP review (2015), combustion installation
represents major sources of SO2 and NOx in the Ekurhuleni Metropolitan Municipality. This is a similar
situation in the Nkangala District Municipality AQMP review (2015). However, this is an exception to the
Gert Sibande District Municipality wherein petroleum related facilities and mining are responsible for the
bigger portion of particulate matter emissions.

Table 5-11: Updated total emissions of PM10, NOx and SO2 (tons/annum) from different source types in
the HPA and percentage contribution for each source category.
PM10
tpa

SO2
%

tpa

contribution
Industrial sources

111 782

40

NOx
%

tpa

contribution
1 460 701

75

99.57

%
contribution

885 990

95.97

Transport

related 5 402

emissions

(motor

2

929

0.06

30 499

3.30

6

4921

0.34

2 397

0.26

vehicles)
Domestic

fuel 17 239

burning
Mining

135 766

49

-

0.00

Biomass burning

9 438

3

389

0.03

4 340

0.47

Total

279 627

100

1 466 940

100

923 226

100

76

0.00

6.

AUDIT OF THE PLAN IMPLEMENTATION STATUS-QUO

The implementation status quo was assessed through a multi-stake holder workshop which was held on
the 28th of September 2016. This workshop enabled the interaction of various stakeholders
simultaneously thus facilitating consolidated feedback.
A review of each intervention requirement is presented Appendix 1. However, a brief summary of the
performance of each set of stakeholders is presented below. The performance is measured by count of
the interventions assigned to each status for each sector and is not intended as a reflection of the
achievement of improved ambient air quality, as this cannot be practically measured on this basis.
The data is presented as described in Table 6-1. The subsequent more detailed audit of the interventions
in Appendix 1 is presented in the same colour coding.
Table 6-1: Performance Measures
Achieved

The planned intervention has been fulfilled

Work In Progress

The planned intervention has is in the process of
being fulfilled, or is an on-going intervention

Not Achieved/done

The planned intervention has not been fulfilled

Partially done

The planned intervention is done to a certain
extent

Could not be Ascertained

The status could not be ascertained; this is
typically the case where a representative was not
present to give input.

The performance review is presented as a series of pie charts. The following observations are clear from
the pie charts (Figure 6-1):


Less than 50% of the interventions have been achieved in totality



Government in terms of awareness and knowledge have met their obligations to a larger degree than
any of the other sectors. However, various aspects of information dissemination (language, media) can
be improved



In terms of governance, vast improvements have been made in government capacity and development
of AQM resources and tool
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Industrial emissions only 29% of the interventions were achieved with 39% of them being work in progress. However, this is skewed since other industries do
not attend MSRG



There are no achievements for activities which were assigned to vehicle and waste management emission reduction. However, the approval of the National vehicle
strategy is needed to achieve the HPA AQMP objectives for vehicle emissions.



In terms of biomass emissions there is a need to improve emission inventories; hence the difficulty to manage from AQM side.

Overall fullfiment of interventions

Organisational capacity

Industrial emissions

4%

3%

4%

13%

25%
21%

42%

29%

0%

64%

31%

Achieved

Not achieved

Work in Progress

Partially done

Could not be ascertained

39%

7%

11%

7%

Achieved

Not achieved

Achieved

Not achieved

Work in Progress

Partially done

Work in Progress

Partially done

Could not be ascertained
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Could not be ascertained

Vehicle emissions

Low income settlements

0%

0%
14%

33%

Not achieved

Work in Progress

6%

18%
0%

50%

7%

Achieved

6%

17%
29%

50%

Awereness and knowledge

Partially done

Achieved

Not achieved

Work in Progress

Partially done

Could not be ascertained

Could not be ascertained

Biomass burning and agricultural emissions

0%
0%
22%

11%

22%

0%

45%
11%
44%
45%

Achieved

Not achieved

Achieved

Not achieved

Work in Progress

Partially done

Work in Progress

Partially done

Could not be ascertained

Could not be ascertained

Figure 6-1: Fulfilment of Intervention Strategies
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Achieved

Not achieved

Work in Progress

Partially done

Could not be ascertained

Emissions from waste management

70%

A summary of progress per goal shows that there is limited progress in many of the activities assigned.
However, institutional framework in terms of Governance organisational as well as knowledge and capacity
has made significant progress in meeting their intervention commitments. A significant portion of
implementation deficiency relates to vehicle, mining, low-income settlements biomass and waste
management emissions, due to the apparent lack of action/involvement from government departments (in
all spheres) which are not specifically mandated or assigned responsibilities in terms of NEMAQA.
The challenges experienced during the implementation of these interventions are stated in Table 6-2.

Table 6-2: Challenges per goal
Goal

Challenges

By 2015, organizational capacity in
government is optimized to efficiently and
effectively maintain, monitor and enforce
compliance with ambient air quality standards



Most of the Local municipalities still don’t
have AQMPs: for those municipalities having
AQMP, their AQMPs have been inadequately
incorporated in the respective IDPs/EIPs.
Additionally, there is a challenge as some of
the institutions are yet to develop their
AQMPs e.g. DARDLEA and GSDM

• Budget to give effect to adopted HPA AQMP
(engagements with DCOG and SALGA)
• Lack of retention policies for scarce AQM
skills,
• Not enough awareness session conducted
with political head; this is exacerbated by
changes in political heads terms of office (i.e.
newly voted politicians).
By 2020, industrial emissions are equitably • Not all sources are accounted for in the
reduced to achieve compliance with ambient air
quality standards and dust fallout limit values

industry site emission inventories
• 30 % of industries not reporting to NAEIS

80

• Not all facilities are conducting dust
monitoring
• There are number of unclear and ambiguous
interventions and others are not relevant in
addressing AQ.
By 2020, air quality in all low income 

Lack of buy in from the Department of Energy

settlements is in full compliance with ambient

in the strategy development processes and

air quality standards

projects aim at reducing poor air quality from
low income settlement.

By 2020, all vehicles comply with the 

Reduction of vehicle emission is dependent

requirements of the National Vehicle Emission

on the National Vehicle Emission Strategy;

Strategy

the strategy is still pending approval by the
Cabinet.


In some municipalities, there are no
regulation to enforce regular inspections of
vehicles, with exception of Ekurhuleni
municipalities, which have by-laws for vehicle
inspection.

By 2020, a measurable increase in awareness 

Accessibility of SAAQIS is a challenge and

and knowledge of air quality exists

other communities does not have access to
the internet


Research is considerate of stakeholders in
the area of study: number of studies has
been conducted in the area but there is a lack
of proper consultations with communities in
relation to research work

By 2020, biomass burning and agricultural • Difficult to manage from AQM hence the
emissions will be 30% less than current

need of cooperative governance with the
relevant department
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By 2020, emissions from waste management • Emission inventory not available
are 40% less than current
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7.

CONCLUSIONS AND RECOMMENDATIONS

The review of the AQMP is a relatively lengthy process and this section aims to summarise the findings
and recommendations succinctly.

7.1

Changes in legislation

The significant changes brought about by bringing NEMAQA in to full effect with associated regulations,
standards and devolution of authority has a profound impact on the AQMP and its implementation. Of
particular significance are:
• The gazetting of listed activities as per GN 248:2010
• Declaration of controlled emitters and fuels
• The assignment of air quality management responsibilities at local and provincial government level,
whereas these were previously less significant
In view of the gazetted emission limits for new plants and old plants, and stipulated timeframes for achieving
these, it becomes necessary for the AQMP targets and interventions to become aligned with this new
legislation. This provides a unified approach to regulating listed emitters in the HPA.
The issuing of Atmospheric Emissions Licence and the power to require Atmospheric Impact Reports is a
significant set of tools through which listed emitters may be regulated and their emissions limited in
accordance with impact on ambient air quality. These tools can be used on an individual emitter basis with
stipulated timeframes for review in accordance with the significance of emissions and their impacts.

The declaration of controlled emitters allows the regulation of small emitters (notably industrial boilers) that
were not previously adequately regulated. The regulation of these sources will improve the emissions as
well as the ability to account for these emitters in the AQMP.
The devolution of authority requires that provincial and local government undertake to improve capacity in
terms of air quality management functions and duties assigned to them in the Act. Although this capacity
is lacking at present in other municipalities, the fulfilment of these roles and responsibilities is expected to
significantly improve the potential for reaching the primary goals of the HPA AQMP.
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7.2

Ambient air quality measurement

Since the formulation of the HPA AQMP, there has been an increase in ambient air quality monitoring
stations across the HPA. Most of these monitoring stations belong to DEA, Sasol and Eskom. Furthermore,
The Ekurhuleni Metropolitan Municipality (EMM) have recently resuscitated their monitoring network,
however there are still some lags in data availability for certain periods (EMM, 2015). Additionally, the
MDEDET own some monitoring stations within the priority area, however, data is currently not available
due to technical issues with these stations. It is recommended that Ekurhuleni and Lesedi should improve
their ambient air quality monitoring in order to assist in management of air quality in the HPA.
In addition to the above, measured ambient data does not indicate any significant improvement in air quality
since the gazetting of the AMQP. These data also indicate significant exceedances of the national ambient
air quality standards. It is clear that from these and measured results for other pollutants, that ambient air
quality is still a concern in the HPA.

7.3

Emissions quantification

The quantification of emissions from various sectors has been significantly updated. Although there are still
significant instances of information deficiency in certain sectors (notably industrial emitters both small and
large and transport related emissions), such information is expected to improve with the implementation of
various initiatives and the availability of improved data in respect of:


The National Vehicle Emissions Strategy – this is expected to improve the ability to account for
transport related emissions and the management thereof. The relevant interventions in the AQM must
be aligned with this strategy upon its consummation.



Controlled emitters - the registration of controlled emitters and the consequent monitoring and reporting
requirements will significantly improve the emissions quantification for non-listed industrial emitters. It
is recommended that the emissions inventory be updated accordingly and that the AQO use the MSRG
and ITT forums for reporting back on these emissions as a means of periodic review of the progress
made by these emitters toward achieving the goals of the AQMP.
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Listed activities and mining- It should be mandatory for all mining and industrial emitters to report their
emissions on NAEIS. This will assist in improving accountability of mining and industrial emissions and
the management thereof.

Various updates to methodologies for emission quantification have been undertaken as part of this review
process. It is recommended that these updated methodologies be applied for emissions quantification and
review for updating the AQMP. It is also recommended that DEA must develop standard methodologies for
emissions quantification.
There has not been a significant decrease in emissions of industrial and mining sources. However,
domestic fuel burning emissions are indicating an improvement in emissions than the rest of the other
sectors. Biomass burning emissions are showing a significant increase in emissions. Nonetheless,
industrial sources are still the largest contributors of SO2 and NOx in the HPA with mining being the main
contributor of PM10.

7.4 Audit of the plan implementation status-quo
The implementation status quo was assessed through a Multi Stakeholder workshop. This workshop
enabled the interaction of various stakeholders simultaneously thus facilitating consolidated feedback. The
following observations are clear from the review:
Less than 50% of the interventions have been achieved in totality;
Government in terms of awareness and knowledge have met their obligations to a larger degree than any
of the other sectors;


In terms of governance, vast improvements have been made in government capacity and
development of AQM resources and tools;



Only 29% of industrial and low income settlements interventions have been achieved, therefore
interventions related to these goals needs to be prioritised during implementation process; and



Not much work (45%) has been done with regards to vehicle emissions and waste management
interventions. Hence the need to strengthen the efforts to implement these interventions.
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There is a limited progress in many of the activities assigned. However, governance in terms of knowledge
and organisational capacity has made significant progress in meeting their intervention commitments. A
significant portion of implementation deficiency relates to vehicle, biomass and waste management
emissions, due to the apparent lack of action/involvement from government departments (in all spheres)
which are not specifically mandated or assigned responsibilities in terms of NEMAQA. Hence the need to
strengthen cooperative governance with between and other departments such as Department of Minerals
and Resources, Department of Energy and Department of Agriculture, fisheries and forestry.

7.5

Conclusion

In conclusion, there are several improvements required in terms of improving the AQMP and the tools
therein to achieve the ultimate objective of air quality that is not harmful to health in the HPA. These broadly
include, but are not limited to:


Updated objectives and targets, which are more realistic and aligned with new developments in
the Air Quality fraternity;



Improved reporting of industrial and mining emissions to the National Atmospheric Emissions
Inventory System (NAEIS);



Improved quantification of emissions through the development and use of standardised emissions
inventory approach;



Source apportionment to inform the interventions;



Robust engagements with the relevant National departments to influence their policy



Increase in capacity to ensure implementation of the AQMP can be achieved; and



Improved management of the implementation and review of the AQMP progress with better
accountability and feedback

7.6

Recommendations

In general, it is recommended that the revised /updated AQMP (in terms of interventions) should have the
following:


A revised plan with SMART (Specific, Measurable, Attainable, Realistic and Timely) goals;



Outputs/outcomes must have clear indicators;



Activities under each goal must focus on big gain interventions.



Interventions must be tested for their relevance in enabling the achievement of the goals.
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Annexure A: Review Table
The implementation status quo was assessed through a Multi Stakeholder reference group Meeting. This forum enables the interaction of various stakeholders
simultaneously thus facilitating consolidated feedback. A review of each intervention requirement is presented in the ensuing tables.
The data is presented as described in Table below. The subsequent more detailed audit of the interventions is presented in the same colour coding.
Table A: Performance Measures
Achieved
Work In Progress
Not Achieved/done
Partially done
Could not be Ascertained

The planned intervention has been fulfilled
The planned intervention has is in the process of
being fulfilled, or is an on-going intervention
The planned intervention has not been fulfilled
The planned intervention is done to a certain
extent
The status could not be ascertained; this is
typically the case where a representative was not
present to give input.

Timeframes: Short-term (1-2 years); Medium-term (3-5 years); Long-term (>5 years)
Responsibilities: P = Principal; I = Input; O = Oversight
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1. By 2015, organisational capacity in government is optimised to efficiently and effectively maintain, monitor and enforce compliance with ambient air quality standards

Goal

Activities

Timeframes

1) Goals and Use HPA AQMP to inform Short, on-going
objectives of HPA business planning for air
AQMP
are quality function
implemented
through respective
business plans

Draft
municipal-level Short
AQMP case study using
HPA implementation plan

Responsible
parties

P – DEA,
MDEDET,
GDARD,
Municipalities

P – DEA
I - MDEDET,
GDARD,
Municipalities
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Responsible parties
use the HPA AQMP to
develop their annual
business
plans
pertaining air quality
function.
However,
there is no verifiable
indicator to measure
the extent to which
AQMP informs parties’
business plan.
This was not done

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
There is a need for a
verifiable indicator to
measure the extent
to which AQMP
informs
parties’
business plan.

[Although this was
not
done,
the
relevance of this
activity must be
further investigated
particularly in those
municipalities with
existing AQMPs that
have
also
considered
HPA
AQMP]

Goal

Activities

Timeframes

Adopt HPA AQMP as part Short
of IDPs and EIPs

2) Air quality
function
is
assigned to the
most appropriate
section
of
municipalities and
provinces

Consultation
between Short
local,
district
and
provincial authorities to
identify
the
most
appropriate sphere for
AQM function on behalf of
each municipality

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

P - MDEDET, The
responsible
GDARD,
Provinces
and
Municipalities
Municipalities
constantly adopts the
HPA AQMP altogether
with their respective
AQMPs as part of
IDPs and EIPs
P
–
MDEDET,
GDARD,
affected
municipalities
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All municipalities and
Provinces within the
priority
area
are
performing
their
mandate as stipulated
in the AQA. Necessary
support from the next
tier of the government
is being provided upon
request e.g. during
compliance
inspections and air
quality forums

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
Despite
the
observed adequate
implementation of
this activity, it is also
recommended all
municipalities
without
AQMPs
should develop their
AQMPs as soon as
possible.

Goal

Activities

Timeframes

Responsible
parties

Create database of AQM Short
functional
analyses
conducted

P – DEA
I – Provincial
environmental
authorities,
Municipalities

Conduct
functional Short
analysis or Section 77/78
Municipal Systems Act
analysis to determine
suitable
section/department
for
AQM and assign function
accordingly

P – MDEDET,
GDARD,
affected
municipalities
O – MDEDET,
GDARD, DEA
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

AQM Business Case
analyses was done in
2014/2015 financial
year. This project
assessed the resource
requirements
to
perform air quality
function
at
an
institutional level.
There is no evidence
to ascertain if the
analysis was done in
terms of Section 77/78
of the Municipal
Systems Act.

There is no evidence
to ascertain if the
analysis was done in
terms of Section
77/78
of
the
Municipal Systems
Act. However, the
AQM function has
been assigned to
most
appropriate
sections and is
being
executed
accordingly
in
municipalities

Goal

3)
Institutional
arrangements
accommodate
AQM function

Activities

Timeframes

Revise organograms to Short
create air quality structure
and designation, where
needed

optimise
air
quality Short
resource availability

Responsible
parties

P – affected
municipalities

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Majority
of
municipalities within
the priority area have
fully fledge structures
to execute the air
quality
function.
However, there is a
challenge
as
designated Air Quality
Officers (AQO) are
mostly
found
in
Districts
and/or
Metropolitan
Municipalities than in
local municipalities.
For instance, VKLM
does
not
have
designated
AQO
hence there is a need
to optimise air quality
resources.
P – affected Majority
of
municipalities
municipalities within
the priority area have
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
There is a need for
the optimisation of
resources to enable
designation
of
AQOs at all local
municipalities.

There is a need for
the optimisation of
resources to enable

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

fully fledge structures
to execute the air
quality
function.
However, there is a
challenge
as
designated Air Quality
Officers (AQO) are
mostly
found
in
Districts
and/or
Metropolitan
Municipalities than in
local municipalities.
For instance, VKLM
does
not
have
designated
AQO
hence there is a need
to optimise air quality
resources.
Fill AQM posts with Short
appropriately skilled staff
Develop/ revise retention Short
policies to retain scarce
AQM skills

P – affected
municipalities
P – MDEDET, There is high staff turnGDARD,
over
from
one
Municipalities
institution to the other
among air quality
92

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
designation
of
AQOs at all local
municipalities. [For
the final review, this
activity must have a
verifiable indicator]

[Indicator
unmeasurable]
Although
the
retention strategy is
an
organisation
specific issue, it is

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

officials.
Therefore,
some of the institutions
operates with skeleton
staff.

4)
Cooperative
governance and
collaboration
occurs between
well- and poorlyskilled
AQM
sections

Establish statutory inter- Short, On-going
governmental cooperation
mechanism to harmonise
AQM decision making
(under IGRFA) e.g. joint
licensing tribunal

P – DEA,
MDEDET,
GDARD,
Municipalities
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There is an existing
inter-governmental
cooperation procedure
among spheres of
government
responsible for the air
quality function. This
has been used on
several occasions e.g.
postponement
applications.
Furthermore,
Air
Quality Officers forum
and
authorities
meeting are primary
platforms to ensure

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
recommended that
all
responsible
parties
develops
and/or revise (if any)
the retention policies
to cover scarce
AQM skills.

Goal

Activities

Timeframes

Provide guidance and Short, On-going
assistance in AQM to
provincial and local
authorities

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

that this activity is
continuously realised.
P – DEA, There is an existing
MDEDET,
inter-governmental
GDARD,
cooperation
Municipalities
procedures
among
spheres
of
government.
Assistance is being
provided on ad hoc
basis and when need
arise. For instance,
compliance
inspections. Moreover,
during the inception of
the AEL function,
DARDLEA
have
accepted
the
delegation to process
applications until all
Districts Municipalities
have
adequate
capacity to carry on
with the function.
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Establish
inter- Short, On-going
governmental forum to
coordinate air quality
governance in the HPA
and reporting mechanism
for
the
Standing
Committee

5) Personnel are
equipped
to
perform
AQM
function and use

Cooperatively
develop Short
training
guideline
document to identify skills
training needs for AQM

Responsible
parties

P – MDEDET,
GDARD
O – DEA
I
–
Municipalities

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

There are existing Air
Quality Officers forum
in all provinces. Air
Quality Officers from
municipalities
and
provinces convene on
a quarterly basis to
discuss
issues
pertaining air quality.
Representatives from
the
national
Department
attend
these meetings solely
to provide support on
ad
hoc
basis.
Furthermore,
authorities meetings
are coordinated by
DEA and convened
regularly.
P - DEA
Although there is no
I - MDEDET, specific HPA training
GDARD,
guideline document,
Municipalities
training policies exist
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

AQM
effectively

Activities

Timeframes

Responsible
parties

tools

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

but varies grossly per
institution. However,
there are challenges in
implementing these
policies due to cost
cutting-measures and
limited budget for
trainings. Nonetheless,
there are several
trainings
and
workplace workshops
that officials within the
HPA have attended.
Amongst others, these
include
Stack
Monitoring
and
Emission
Data
interpretation on 05
and 06 June 2014;
Vehicle
Emission
Testing Training and
Awareness
Raising
Workshop on 25
September 2014; Dust
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Regulations Training
on 16 August 2014; Air
Quality Legislations
and related regulations
training workshop on
16 September 2014;
Awareness workshop
in Domestic Fuel
Burning
on
26
February 2015; and
Capacity
Building
pertaining Controlled
Emitters on 17 March
2015.
Furthermore,
officials
frequently
receive training invites
from
various
institutions such as
NACA and Gondwana
Environmental
Solutions.
For
instance,
Stack
Monitoring
Training
that was hosted on 20
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

& 21 June 2016 by
Gondwana
Environmental
Solutions. However,
nomination
and
attendance
solely
depends on the budget
and requirements of
the institution.
Conduct AQM skills gap Short
analysis to identify areas
of capacity development
for
assigned
sections/departments
Develop
skills Short
development plans to
address identified gaps

P – MDEDET, Same as above
GDARD,
Municipalities

Implement
development plans

skills Short, On-going

Engage
with
institutions
to

tertiary Short, On-going
offer

P – MDEDET, Same as above
GDARD,
Municipalities
P – DEA
Work in progress

P – MDEDET, Same as above
GDARD,
Municipalities
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

standardised,
accredited
AQM
courses
(undergraduate and postgraduate level) and other
training institutions to offer
specialised accredited AQM
training short courses

I - MDEDET, DEA is currently in the
GDARD,
process of finalizing the
Municipalities
registered environmental
practitioner course. The
course will be an
introduction course the
specialised air quality
course. Both courses will
be accredited.

Coordinate
officials’ Short, On-going
schedules
to
enable
attendance of courses

P
–
DEA,
MDEDET,
GDARD,
Municipalities

Engage with NACA on Short
sponsorship
of
AQM
capacity development
Determine areas of research Short
needed in AQM and
communicate to relevant
research institutions

DEA and NACA have
developed ambient air
quality
monitoring
course. Most provinces
have been trained
P – DEA
DEA and NACA have
I - MDEDET, developed ambient air
GDARD,
quality
monitoring
Municipalities
course. Most provinces
have been trained
P- DEA
The DEA research
I - MDEDET, strategy identified areas
GDARD,
of research needed as
Municipalities,
far as AQM is concerned.
Workshops
were
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Responsible
parties

Research
institutions
6)
Financial
resources
are
available for air
quality governance

Develop
AQM Short
implementation plan and
budget to give effect to
adopted HPA AQMP and
include in IDP/ EIP

Engage with D-COGTA Short
and SALGA to address
specific financial and
performance

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is your own
reflection on how
we
improve
implementation on
this goal

conducted with research
institutions
to
communicate
AQM
research needs.

P – MDEDET, Authorities develops
GDARD,
implementation plan
Municipalities
on annual basis.
However,
budget
considerations to give
effect
to
the
implementation plan
varies per institution.
Despite,
numerous
financial constrains to
execute air quality
function, all authorities
performed
their
mandated
responsibility
successfully.
P – DEA,
Engagements
with
Municipalities
COGTA and SALGA
were done during the
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This is what could
be done better
moving forward

[It is recommended
that air quality
awareness should
be raised at political

Goal

Activities

Timeframes

Responsible
parties

management needs of
priority areas

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

development of AQM
Business Case

7) All AELAs and Responsible personnel Short
AQOs
have undergo AEL training
extensive practical
experience in air
quality governance

P - AELAs

AEL system is established Short
by AELAs

P - AELAs
I - DEA
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DEA
have
been
conducting capacity
trainings on how to
process
AEL
applications in all
provinces and some
municipalities since
2010.
Furthermore,
DEA still offer refresher
trainings upon request.
All licensing authorities
have an effective
licensing
system.

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
heads
of
the
affected institutions,
particularly
municipalities. This
will ensure that the
importance of air
quality management
is realised thus
adequate financial
resources will be
allocated].

Goal

Activities

Timeframes

Convert
APPA Short – medium
Registration Certificates
to AELs

Contribute
to
EIA Short, On-going
decision-making
and
environmental
authorisations
through
commenting on air quality
impact assessments

Conduct
regular Short, On-going
inspections to monitor

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

SNAEL also provides
for this activity.
P - AELAs
All APPA registration
I - DEA
certificates
holders
were given until 31
March 2013 to apply
for
conversion.
Received application
for conversion were
processed
accordingly.
P – MDEDET, Air Quality Officers
GDARD,
constantly comment
Municipalities
on EIA reports at their
respective provinces
and
municipalities.
Also, DEA provide
comments on EIA
applications submitted
at
the
National
Department.
P – MDEDET, Every year Licensing
GDARD,
Authorities identifies
Municipalities
facilities that will be
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

plant performance and
compliance

Develop and publish Short
emission
reporting
regulation for reporting to
authorities

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

visited for compliance
inspections.
These
facilities are further
discussed
at
authorities meetings to
inform annual AQMP
implementation plan.
Furthermore, officials
from municipalities and
provinces frequently
participates in the
National
Strategic
Inspections led by the
DEA.
P – DEA
National
I – MDEDET, Atmospheric
GDARD
Emissions Reporting
Regulations
were
Gazetted on 02 April
2015 (Gazette No
38633). Industries are
currently reporting on
NAEIS. Closing dated

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

I - DEA
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.

Goal

Activities

Timeframes

Enforce
emission Short, On-going
reporting regulation

Responsible
parties

P - AELAs

Acknowledge
good Medium,
performance/compliance going
e.g. annual awards

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

for 2015 calendar year
was 31 March 2016
Licensing Authorities
have until 31 August
2016 to audit emission
reports.
Auditing
involves
verifying
facilities that have
reported and/or not
reported as well as the
content of information
submitted

On- P - MDEDET,
This activity was not
GDARD
done.
I
–
DEA,
Municipalities
Carry out enforcement Short, On-going
P - AELAs
Work in progress
action on all nonI – Other noncompliant incidences
AELA
DEA has strategic
municipalities
inspections
and
inspection
blitz
targeting
different
sectors. The reports
generated from these
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Use established inter- Short, On-going
governmental governance
forum as an experiencesharing platform

8) Development
planning in the
HPA recognises
the objectives of
the AQMP

Include air quality in Short, On-going
environmental decisionmaking tools for land use
planning

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

exercises are used for
enforcement action
P – MDEDET, Various platforms such
GDARD,
as MSRGs, Air Quality
Municipalities
Governance Lekgotla,
I/O - DEA
working II group
meetings, authorities
meetings and Air
Quality
Officers
Forums are being used
to
share
the
experiences.
P – MDEDET, Air Quality Officers
GDARD,
constantly comment
Municipalities
on EIA report at their
respective provinces
and
municipalities.
Also, DEA provide
comments on EIA
applications submitted
at
the
National
Department.
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Align
and
integrate Short, On-going
municipal and provincial
AQMPs
and
other
environmental planning
tools with the IDP/ EIP in
the HPA

P – MDEDET,
GDARD,
Municipalities

Draft
status
quo Short
assessment case study
for use in AQMPs and
other planning tools
Develop HPA pilot for Short
national AQMP support
programme

P – DEA
The intention of this
I - MDEDET,
activity is not clear
GDARD,
Municipalities
P - DEA
The AQMP support
programme
was
developed and piloted
in
several
municipalities
e.g.
GSDM.
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This was not done
Existing AQMPs have
been
inadequately
incorporated in the
respective IDPs/EIPs.
Additionally, there is a
challenge as some of
the institutions are yet
to develop their
AQMPs
e.g.
DARDLEA
and
GSDM

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
It is recommended
that all authorities
without
AQMPs
should
develop
theirs while taking
into consideration
the existing HPA
AQMP.
Furthermore, those
AQMPs
specific
activities should be
integrated in the
respective IDP and
EIP.
[Need
to
be
removed]

Goal

9) Use of air quality
management tools
such as ambient
monitoring,
emission
inventories,
dispersion
modelling, etc. are
optimised
and
expanded

Activities

Timeframes

Develop
monitoring Short
station purchase and
operation
guideline,
including
capacity
development activities
Conduct quality control Short, On-going
and assurance on all data
to assist compliance
monitoring
Upload monitoring data to Short, On-going
SAAQIS routinely
Compile annual reports on Short, On-going
monitored
data,
for
technical and
AQM
purposes

Improve HPA emission Short
database to make it
current and representative

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

P – DEA,
DEA is currently
I - MDEDET, developing
the
GDARD, EMM Strategy and/or Norms
and Standards for
monitoring.
P – DEA, SAWS, municipalities’
MDEDET,
service providers and
GDARD, EMM DEA
continuously
conduct data quality
control and assurance.
P – DEA, Monitoring results are
MDEDET,
frequently uploaded on
GDARD, EMM SAAQIS. This include
monthly reports
P – DEA, Annual reports on
MDEDET,
monitored data are
GDARD, EMM being complied and
uploaded on SAAQIS.
These reports are
presented as State of
Air.
P – DEA
Databases have been
continuously updated
on several occasions
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Maintain the database to Short, On-going
ensure it remains current
and representative

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

I – MDEDET,
GDARD,
Municipalities

and at the institutional
level. For instance, the
Ekurhuleni updated
their database during
AQMP review in 2014
whereas the Nkangala
DM updated theirs in
2015.
Furthermore,
database for the entire
HPA
has
been
updated
for
the
purpose of this review.

P – DEA
I – MDEDET,
GDARD,
Municipalities

Databases have been
continuously updated
on several occasions
and at the institutional
level. For instance, the
Ekurhuleni updated
their database during
AQMP review in 2014
whereas the Nkangala
DM updated theirs in
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

It
should
be
recommend that all
industries
report
their emissions on
NAEIS.

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

2015.
Furthermore,
database for the entire
HPA
has
been
updated
for
the
purpose of this review.
However,
current
challenges associated
database maintenance
are likely to be
addressed
through
NAEIS as industries
will be reporting their
emission directly to the
NAEIS.
Compile annual reports on Short, On-going
emissions
data,
for
technical and
AQM
purposes

P – DEA
I - MDEDET,
GDARD,
Municipalities,
Industries
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This was
done

partially It must be ensured
that all industries
report
their
Industries have been emissions
on
compiling
and NAEIS.
The
submitting
their verifiable indicator
emission reports to must
also
be
DEA and licensing developed.

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

authorities as per
conditions of their
AELs. However, not
all industries have
been doing that
exercise. Nonetheless
all these challenges
associated
with
emission reporting are
likely to be addressed
through NAEIS.
Configure HPA dispersion Short
model
Use HPA dispersion Short, On-going
model to assist planning
and decision making
10) Progress on
the implementation
of the HPA AQMP
is monitored

Establish a Standing Short, On-going
Committee
with
governance stakeholders
to assess and report on
progress with the HPA
AQMP implementation

P – DEA
I – Industries
P – DEA
I – MDEDET,
GDARD,
Municipalities
P – DEA
I – MDEDET,
GDARD,
Municipalities
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Work in progress
Work in progress

MSRG meetings are
convened
on
a
quarterly basis. This is
a platform where all
stakeholders meets to
discuss
progress
made
towards

.

Goal

Activities

Timeframes

Develop progress reports Short, On-going
regularly

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

implementation of the
AQMP.
P – DEA, Annual
MDEDET,
Implementation
GDARD,
reports are frequently
Municipalities
compiled and shared
with stakeholders.
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

2. By 2020, industrial emissions are equitably reduced to achieve compliance with ambient air quality standards and dust fallout limit values

Goal

1) Emissions
are quantified
from
all
sources

Activities

Timeframes

Responsible
parties

Establish
and Short,
maintain
a
site going
emission inventory
that includes all point
and diffuse sources
for all significant
pollutants

On- P - Industries

Submit
emission Short,
inventory report as going
per
emission
reporting regulation

On- P - Industries
O - AELAs
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
The
majority
of
industries
has
established emission
inventories for all
significant pollutants.
The challenge is that
inventories do not
include all sources.
Furthermore,
methodologies
for
monitoring
and
quantifying emissions
from
spontaneous
combustion
is
unknown.
Industries
are
currently
reporting
their
quantified
emissions on NAEIS.
However, in 2015 the

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
It is recommended that a
methodology for monitoring
and quantifying emissions
from stockpiles as well as
spontaneous combustion is
developed. Furthermore,
mining industry should be
involved when DEA develop
methodologies
for
emissions quantification.

Not all industries have
reported for 2015 calendar
year. It is recommended that
administrative enforcement
action should be initiated to

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
reporting was not
mandatory.

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
ensure that all industries are
reporting.

.
2)
Gaseous Determine equitable Short
and particulate emission reduction
emissions are for specific industries:
reduced
 Identify
significant
emitters in
HPA
 Submit AIR’s
using
a
regulated
modelling
approach
 Determine
equitable
emission
reduction

P – DEA, AELAs,
Industries
I – Other non-AELA
municipalities
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Various
industries
within the HPA have
committed
to
emission reduction
strategies.
These
industries
report
progress
made
towards
such
strategies at ITT and
MSRG
meetings.
However,
the
challenge is that the
equitability for these
reduction strategies
cannot be measured

There is a need for a
verifiable indicator in order
to
measure
the
effectiveness of industrial
reduction
strategies.
Furthermore,
not
all
industries within the HPA
report their achievements
towards
Emission
Reduction
Strategies.
Therefore, more effort is
essential to ensure that all
industries are on board.

Goal

Activities

Timeframes

using
AIR
submissions
and industrial
action plans
(Appendix 6)
 Issue AELs
with emission
reduction
requirements
and industrial
action plan
commitments
Develop
and Short
implement
maintenance plan for
each plant
Schedule
and On-going
conduct repairs to
coincide with plant
offline times
Incorporate
On-going
equipment changes
into
maintenance
schedule

Responsible
parties

P – Industries

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
since there is no
verifiable indicator.

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal

[This needs to be revised to
focus on the availability and
functionality
of
the
Abatement technology]
[This needs to be revised to
focus on the availability and
functionality
of
the
Abatement technology]
[This needs to be revised to
focus on the availability and
functionality
of
the
Abatement technology]

P – Industries

P – Industries
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Goal

Activities

Timeframes

Operate plants with Short,
minimum disruption going
e.g. back-up plan for
energy consumption/
generation
3)
Fugitive Develop
fugitive Short
emissions are emission
minimised
management plan

Implement
Short,
appropriate
going
interventions
e.g.
LDAR programme

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

On- P – Industries

P – Industries
I - DEA, AELAs

Some industries have
reduction strategies of
fugitive emissions for
dust and particulates
through. However, the
challenge is that the
equitability for these
reductions
cannot
measured since there
is
no
verifiable
indicator.

On- P – Industries
O - DEA, AELAs

This is your own reflection
on how we improve
implementation on this
goal
[This needs to be revised to
focus on the availability and
functionality
of
the
Abatement technology]
There is a need for a
verifiable indicator in order
to
measure
the
effectiveness
and
equitability of reduction
strategies.

This was not done.
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This is what could be
done better moving
forward

It is recommended that
mitigation measures for
fugitive emissions are
implemented.

Goal

4) Emissions
from
dustgenerating
activities are
reduced

Activities

Timeframes

Develop
and Short,
implement
dust going
reduction
programmes in line
with industry best
practice, considering
technology
and
management
interventions

Responsible
parties

On- P – Industries
O - DEA, AELAs
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
Various
industries
within the HPA have
committed
to
emission reduction
strategies including
fugitive dust. There is
a significant progress
made
towards
implementation. With
most of them having
dust
management
plans. For example,
some
of
these
industries
are
reducing
dust
emissions by spraying
of chemicals over
stockpiles as well
water over unpaved
roads. Additionally,
changes in blasting
methods in other
industries
have
reduced dust levels
significantly

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
It is recommended that
more research be done on
new
methodologies/technologies
for suppression of dust and
gas reduction

Goal

Activities

Investigate feasibility
of using alternative
means for haulage
e.g. conveyer, rail
Plan and carry out
regular
fleet
maintenance
Investigate
opportunities
to
market waste as raw
material inputs to
other industries e.g.
discard coal
5) Greenhouse Include greenhouse
gas emissions gas emissions in site
emission inventory
are reduced

Timeframes

Medium

Short,
going

Responsible
parties

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)
There is no evidence
to ascertain if this
was done or not

P – Industries

On- P – Industries

Medium

P – Industries

Short

P – Industries

Develop
and Short
implement a site
energy efficiency plan

This goal has been
achieved

There is no evidence
to ascertain if this
was done or not
There is no evidence
to ascertain if this
was done or not

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
Reports
should
be
requested from responsible
parties
Reports
should
be
requested from responsible
parties
Reports
should
be
requested from responsible
parties

Industries currently
include GHG on their
emissions inventories

P – Industries
This is currently
I - DEA, MDEDET, managed
through
GDARD,
AEL function.
Municipalities
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This is a standard AEL
condition
by
various
licensing authorities within
the priority area. However,
regular
compliance
enforcement activities are
encouraged. There is also
a need to formalise energy

Goal

Activities

Timeframes

Consider
climate Short,
change implications going
in AQM decisionmaking

Investigate
Short
opportunities for co- Medium
generation e.g. offgas as an energy
source

Responsible
parties

On- P – Industries

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Among others, the
DEA
Strategic
Objectives include to
improve air and
atmospheric quality
as well as to lead and
support responses to
climate change. As
such there is a greater
consideration
of
climate change in
day-to-day operations
of the DEA.
One
company .
investigated off-gas
plant for generation of
electricity to reduce
demand.

– P – Industries
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This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
plans and set targets.
Additionally, these energy
efficiency initiatives should
be implemented.

Goal

Activities

Timeframes

Investigate feasibility Short
of renewable energy Medium

6. Incidences
of spontaneous
combustion are
reduced

Promote
research Short
needs
regarding
spontaneous
combustion
Communicate
the Short
need to determine
abandoned
mine
ownership to facilitate
rehabilitation and/or
closure
Promote the need for Short
compliance

Responsible
parties

– P – Industries

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
Other communities in
the HPA received
solar energies from
Eskom.
However,
installation
of
renewable energy is
expensive and there
is
also
a
safety/security
risk
with regards to solar
panels.

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

P – DEA
I
MDEDET,
GDARD,
Municipalities
P – DEA
The
discussion
regarding abandoned
mines has been the
subject of significant
consideration at the
ITTs,
Authority
Meetings and MSRGs
P – DEA
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This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal

There is no evidence Reports should be
to ascertain if this requested from responsible
was done or not
parties
Corporate
Governance
should
be
improved
between DMR and DEA.

There
is
monitoring

no Corporate
Governance
of should
be
improved

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)
compliance at these
mines.

monitoring
of
abandoned mines

Implement
and Short
enforce discard dump
management
regulations

P – DEA

Improve supply and Medium
demand forecasting
to
reduce
coal
stockpile size and
limit coal stockpile
retention time

P – Industries

7) Abatement Install
and/or Short – Long
technology is maintain appropriate
appropriate
air
pollution

This was not done.
Additionally, there is
a challenge with
abandoned mines
used as dumping
sites by industry.
The
majority
of
industries
are
backfilling stockpiles
with waste material to
avoid spontaneous
combustion,
while
others
reduced
stockpile size by
expanding
the
products to cater for
inland market as well.
Various
industries
within the HPA have
committed
to

P – Industries
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This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
between DMR and DEA.
This collaboration should
involve
developing
regulations for abandoned
mines.
Corporate
Governance
should
be
improved
between DMR and DEA in
order to implement and
enforce the discard dump
management regulations.

Regular
compliance
inspections by authorities
are
encouraged.

Goal

and
operational

Activities

Timeframes

Responsible
parties

abatement
technology compliant
with requirements of
AEL and achieving
Section 21 emission
standards

Train operators to On-going
ensure
optimal
operation
of
abatement equipment

P – Industries
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
emission reduction
strategies.
This
includes installation
and/or maintenance
of
air
pollution
abatement
technologies.
Furthermore, AELs
are issued with the
requirements
for
installation
and
operation for the
abatement
technologies.
Subsequent
compliance
monitoring
and
enforcement activities
by the authorities are
carried out regularly.
Facilities
with
abatement equipment
have
dedicated
personnel responsible

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
Furthermore,
not
all
Industries within the HPA
reports their achievements
towards
Emission
Reduction
Strategies.
However, more effort is
essential to ensure that all
industries are on board.

This could not be [This needs to be revised to
ascertained
focus on the availability and
functionality
of
the
abatement technology]

Goal

Activities

Timeframes

Responsible
parties

Promote individual Medium
benchmarking
of
abatement
technology

P - DEA

Motivate for and Medium
undertake research to
improve abatement
technology
and
reduce
retrofitting
costs

P – DEA, Industries,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
for its operation and
maintenance
Facilities have done
applied research work
to
test
various
technologies and their
efficiency.
Facilities have done
applied research
work to test various
technologies and
their efficiency.
However, facilities
are not willing to
share this information
with other competing
facilities.

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

There are existing
forums such as
NACA conference,
ITT and MSRG
meetings
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This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal

[This needs to be revised to
focus on the availability and
functionality
of
the
abatement technology]

Goal

8)
Industrial
AQM decision
making
is
robust
and
well-informed,
with necessary
information
available

Activities

Establish
information
fora

Timeframes

sector Short
sharing

Compile best practice Short
documents for the Medium
sectors

Responsible
parties

P – Industries

– P – DEA
I - AELAs

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
There are existing
forums such as
NACA conference,
ITT and MSRG
meetings
Industries
are
encourage
to
implement
current
best
practices
developed
by
international
organizations. DEA is
in the process of
improving some of
these documents to
make them relevant to
SA situation

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Conduct international Medium
benchmarking within
the sectors

P – Industries
O – DEA

Not done

Make sector emission Medium
performance

P – DEA
I – Industries

Not done
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This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal

Engagements with various
sectors should be initiated to
benchmark the sector
performance and compare
with
international
benchmarking
Engagements with various
sectors should be initiated to

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

information available
for
company
benchmarking
Make best practice Medium
information available
on SAAQIS
9)
Clean Incorporate cleaner Short
technologies
technology
and processes considerations into
are
AEL
implemented

P - DEA

This is part of NAEIS
annual report

P - AELAs
I - DEA

This is currently
managed
through
AEL function

Investigate feasibility Medium
of introducing clean
technologies
on
plant-specific basis
plans

P – Industries

One
company
investigated biofuel,
but it indicated that it
is too expensive to
convert fleets.

Implement feasible Medium
technology options on Long
plant-specific basis

– P – Industries

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
benchmark the sector
performance and compare
with
international
benchmarking

This is a standard AEL
condition
by
various
licensing authorities within
the priority area. However,
regular
compliance
enforcement activities are
encouraged to ensure that
conditions are implemented
There is a need for more
research
on
new
technologies

This could not be [Need to be revised]
ascertained
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Goal

Activities

Investigate regulatory
mechanisms
to
facilitate introduction
of new technology
Investigate feasibility
of switching to clean
fuels at times of poor
dispersion
Investigate
alternative
design
and process options
to improve plume
dispersion
Implement feasible
alternative
design
and process options
10) Adequate
resources are
available for
AQM
in
industry

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)
This could not be
ascertained

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
[Need to be revised]

Medium

P – DEA, MDEDET,
GDARD

Medium

P – Industries

This could not be [Need to be revised/remove]
ascertained

Medium

P – Industries

This could not be Reports
should
requested
from
ascertained
responsible parties

be
the

Medium
Long

- P – Industries

This could not be Reports
should
requested
from
ascertained
responsible parties

be
the

Revise organograms Short
to create air quality
structure
and
designation, where
needed

P – Industries

All AEL regulated
industries
have
designated
person
responsible for air
quality management.
This information in
mandatory in AEL
application forms.
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Goal

Activities

Timeframes

Responsible
parties

Optimise
Short
environmental
management
resource availability
to accommodate air
quality function

P – Industries

Fill AQM posts with Short
appropriately skilled
staff, where needed

P – Industries

Input into financial Short
planning
to
implement emission
abatement
and
measurement
requirements of AEL
and Section 21
emission standards
Investigate
the Medium
possible use of offset
programmes
to

P – Industries

P – Industries
I - DEA, AELAs

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
All AEL regulated
industries
have
designated
person
responsible for air
quality management.
This information in
mandatory in AEL
application forms
All AEL regulated
industries
have
designated
person
responsible for air
quality management
This is on-going.
However, the extent
of
implementation
varies per institution.

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Sasol and Eskom
have
initiated
investigations to offset
their
emissions.
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This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
.

The verifiable indicator must
be developed.

Goal

Activities

Timeframes

Responsible
parties

reduce
financial
investments

11) Ambient air
quality
standard and
dust fallout limit
value
exceedances
as a result of
industrial
emissions are
assessed

Conduct ambient air Short,
quality monitoring in going
accordance with AEL
requirements

On- P – Industries
O - AELAs
I – DEA

Conduct dust fallout Short,
monitoring
in going
accordance
with
legislative
requirements,
and
consider advances in
monitoring
technology

On- P – Industries
O - AELAs
I – DEA

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
These off-set projects
will aid adjacent
communities
to
reduce air pollution in
their area while
affected companies
are investigating ways
to
reduce
their
pollution.
Various industries are
conducting ambient
air quality monitoring.

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Industries and mines
are
currently
monitoring their dust
fallout as per National
Dust
Control
Regulations; 2013.
The method for
locating
sampling
sites, i.e. ASTM
D1739:1970 has been
the
subject
of
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This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal

There is a need to enhance
corporate
governance
between DMR and DEA.

Goal

Activities

Timeframes

Report
ambient Short,
monitoring results, to going
relevant AQO and
publish on SAAQIS

Update
AIR
submissions
12) A line of Conduct
quarterly
communication consultative
exists between community meetings
industry and
communities

Short,
going
Short,
going

Responsible
parties

On- P – Industries
O – DEA, AELAs

On- P – Industries
O – DEA, AELAs
On- P – Industries

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature
of
intervention,
complete/not
complete/highlights)
significant attention by
stakeholders.
Ambient monitoring
results for various
mines and industries
are being submitted
regularly to authorities

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could be
done better moving
forward
This is your own reflection
on how we improve
implementation on this
goal
Very few industries within
the HPA reports their
ambient monitoring results
to
SAAQIS.
It
is
recommended that other
entities who are performing
ambient
air
quality
monitoring
should
be
encouraged to report on
SAAAQIS.

This could not be [Need to be revised/remove]
ascertained
Community
forum
[This activity must be moved
established
for
to the section/goal that deal
feedback/meetings
with awareness]
when required on a
quarterly basis
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3. By 2020, air quality in all low income settlements is in full compliance with ambient air quality standards
Goal

1) Implementation
of the strategy for
dense low income
settlements

Activities

Timeframes

Promote the objectives of Medium, On-going
the strategy in dense low
income settlements on
the HPA

Responsible
parties

P – MDEDET,
GDARD
I – DEA,
Municipalities
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

The development of
the
strategy
is
underway. To date,
the strategy has been
advertised for the
second round of public
comments until the 24
August
2016.
However, DEA already
started
with
the
roadshows
and
campaigns to promote
objectives of the
strategy. For instance,
four (04) community
workshops
are
planned in Nkangala
DM, Bojanala Platinum
DM and Ekurhuleni for
the
2016-2017
financial.

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
It is recommended
that all affected
parties facilitate the
urgent finalisation of
the strategy. It is
further
recommended that
planned workshops
are targeted to
informal settlements.
Additionally,
industries that are
situated adjacent to
informal settlements
should be involved.

Goal

Activities

Timeframes

2) Clean fuels and Coordinate BnM rollout in Short, On-going
technology
are HPA PM10 “hot spot”
used that are settlements
affordable
and
easily available

Responsible
parties

P – MDEDET,
GDARD
I – DEA,
Municipalities,
DoE,
Industries
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

DEA together with
Provinces and
Municipalities hosted
numerous campaigns
aimed at capacitating
communities on the
application of BnM.
The Department of
Energy, through their
Integrated Clean
Household Energy
Strategy of 2003,
implemented a wide
range of measures
including refining of
combustion methods
and appliances,
replacement of coal
with electricity,
alternative fuels and

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Cooperate
governance between
DoE and DEA should
be enhanced for the
purpose of aligning
projects.

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

renewable energy and
measures aimed at
reducing energy
requirements of
dwellings (e.g. through
insulation and solar
passive design).
However, there is poor
coordination of work
and communication
between the DoE and
DEA. As a result, the
extent and specifics of
DoE programmes are
unknown.
Communicate the air Short, On-going
quality benefits of subsidy
provision
for
clean
combustion technology
(stoves) and clean fuels
(anthracite coal, gas) to

P – DEA
I – MDEDET,
GDARD,
Municipalities
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The promotion of clean
combustion technology
has been the subject of
significant
consideration
at
different forums like

It is recommended
that
cooperate
governance between
the
affected
Departments should
be enhances for the

Goal

Activities

Timeframes

implementing
stakeholders

Motivate
for
other Short, On-going
regulatory and financial
mechanisms to improve
affordability of clean
energy

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

ITTs,
Authorities
meetings and MSRGs.
For instance, Eskom
project
for
the
replacement coal fired
stove with LPG stove
in
Zamokuhle.
However, there is poor
coordination of work
and communication
between the DoE and
DEA. As a result, the
extent and specifics of
DoE programmes are
unknown.
P – DEA
The development of
I – MDEDET, the dense strategy is
GDARD,
underway. The draft
Municipalities strategy
identified
procedures
and
committees to execute
this function.
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
purpose of aligning
projects.

Goal

3) Service delivery
to low income
household areas is
improved

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Communicate the benefit Short, On-going
of
accessing
CDM
funding for fuel switching
projects in HPA

P – DEA
The promotion of
I – MDEDET, clean
combustion
GDARD,
technology is part of
Municipalities the strategy titled “The
strategy to address air
pollution in dense lowincome communities”.

Communicate the air Short, On-going
quality
benefits
of
improved service delivery
to relevant departments,
particularly:
 Electrification
 Road surfacing
 Refuse removal
 Greening

P – DEA,
MDEDET,
GDARD,
Municipalities
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The promotion of
benefits of service
delivery
clean
combustion technology
has been the subject of
significant
consideration
at
different forums like
ITTs,
Authorities
meetings and MSRGs.

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
It is recommended
that
cooperate
governance between
the
affected
Departments should
be enhanced for the
purpose of aligning
projects. There is a
need for the website
where
activities
involved with cheap
clean technology can
be easily accessed.

Goal

Activities

Participate
development
prioritisation
methodology
electricity provision

Timeframes

in Short
of
for

Engage
Eskom
to Short, On-going
electrify areas of poor air
quality in hot spots as a
priority

4)
Adequate Identify and communicate Short, On-going
scientific,
health research
needs
to

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

P – DEA,
MDEDET,
GDARD,
Municipalities

P – DEA, There is no evidence to
MDEDET,
ascertain whether this
GDARD
was done or not.
However, Stats 2011
data shows that there
is a significant increase
in the electrification of
residential areas in the
HPA
P – DEA
The
need
for
researches
on
134

There is no evidence
to ascertain whether
this was done or not.
Furthermore,
institutions assigned
with
principal
responsibilities,
except
for
municipalities, does
not have mandate
over electrification of
residential areas.

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
It is recommended
that DoE should be
extensively engaged
in order to achieve
this milestone.

It is recommended
that DoE should be
extensively engaged
in order to achieve
this milestone.

Goal

and
economic
information
is
available
on
domestic
fuel
burning and air
quality

Activities

Timeframes

research institutions and
organisations to motivate
research on domestic fuel
use, particularly emission
reduction measures

Develop linkage between Short, On-going
HPA
website
and

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

I – MDEDET, domestic fuel use
GDARD,
particularly emission
Municipalities reduction measures
has been the subject of
significant
consideration
at
different forums like
ITTs meetings, MSRG
meetings, Air Quality
Governance Lekgotla
and
the
NACA
conference. To date,
various
academic
studies have been
conducted in the HPA.
For instance, Wright et
al (2011); Ncipha
(2011), Langerman et
al (2015) Kornelius et
al
(2015)
&
Groundwork (2014).
P – DEA
Although there is no
specific HPA website;
135

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

SAAQIS database
available information

Timeframes

of

5) Low-income and Participate in the revision Short
informal
of low cost housing
households
are design principles
energy efficient

Responsible
parties

I - MDEDET,
GDARD,
Municipalities,
Research
institutions,
Industries
P – DEA,
DoHousing,
MDEDET,
GDARD,
Municipalities
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

SAAQIS hosts the
Priority Areas Portal
dealing with all priority
areas matters in the
country.
An implementation of
this activity has been
faced with various
challenges associated
with legal mandate
and poor corporate
governance.
The National and
Provincial
Departments
of
Environmental Affairs
(DEA, MDEDET &
GDARD) does not
have mandate over
housing issues. DEA,
MDEDET, GDARD &
Municipalities
can

It is recommended
that Department of
Housing should be
extensively engaged
in order to achieve
this milestone.

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)
only participate in low
cost housing design
principles
through
corporate governance
with Department of
Housing. However,
corporate governance
with Department of
Housing is very poor.
It
is
therefore
recommended that
corporate governance
is enhanced so that to
enable participation of
affected Departments.

Communicate the air Short
quality benefits of largescale subsidised solar
water heating and other
energy efficient fittings

P – DEA
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The air quality benefits
of using solar waters
heaters has been the
subject of significant
consideration
at
different forums like
ITTs meetings, MSRG

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Communicate the benefit Short
of
accessing
CDM
funding
for
energy
efficiency projects in HPA

Responsible
parties

P – DEA

138

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

meetings, Air Quality
Governance Lekgotla
and
the
NACA
conference.
The promotion of clean
combustion technology
has been the subject of
significant
consideration
at
different forums like
ITTs,
Authorities
meetings and MSRGs.
For instance, Eskom
project
for
the
replacement of coal
fired stove with LPG
stove in Zamokuhle.
However, there are
challenges
of
affordability
and
accessibility,
hence
residents in informal
settlements
end-up

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

It is recommended
that
cooperate
governance between
the
affected
Departments should
be enhanced for the
purpose of aligning
projects. There is a
need for the website
where
activities
involved with cheap
clean technology can
be easily accessed.

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

using the cheapest
fuel, viz; coal.
6) Social upliftment
and development
has air quality
benefits

Promote air quality- Short, On-going
related corporate social
investment in low income
communities in hot spot
areas

P – DEA,
MDEDET,
GDARD,
Municipalities
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National state of the
environment
report
and the state of air
contains a chapter on
the
relationship
between air quality
benefits and social
upliftment
development. This is a
similar situation to
NACO reports that are
published on a regular
basis. Furthermore,
Eskom project for the
replacement of coal
fired stove with LPG
stove in Zamokuhle is
one example for social
upliftment.

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

3

By 2020, all vehicles comply with the requirements of the National Vehicle Emission Strategy

Goal

1) Regulations for
motor
vehicle
emission reduction
is in place

Activities

Timeframes

Implement
Short - Medium
requirements of the
national
vehicle
emission strategy

2) Emission testing Develop
emission Short
capacity
is testing regulation
extended

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

P – DEA, DoT, DEA had initiated the
DoE
development of the
National
Vehicle
Emissions Strategy in
2013. However, the
strategy is still pending
approval
by
the
Cabinet

There is a need to
implement the vehicle
strategy and this
should include mine
vehicles.
Furthermore,
corporate
governance between
DoT and DEA should
be enhanced.

P – relevant Some municipalities
municipalities
have by-laws e.g.
Ekurhuleni

There is a need to
appoint a service
provider to do the
emission testing as
well
as
the
development
of
regulations.
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Goal

Activities

Timeframes

Acquire
emission Short
testing equipment

Conduct
training Short
programme for testing
personnel

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

P – relevant Only
Ekurhuleni
municipalities
Metropolitan
have
emission
testing
equipment. However,
this equipment is being
used for awareness
campaign
only
because there are no
regulations to enforce.
P – relevant Vehicle
Emission
municipalities
Testing Training and
I – MDEDET, Awareness
Raising
GDARD, EMM, Workshop was held on
Other
the 25th September
municipalities
2014 in Ekurhuleni
with
testing Metropolitan
function
Municipality
in
Boksburg, Gauteng.
The training was
conducted
in
141

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

.

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

collaboration with the
Ekurhuleni
Metropolitan
Municipality, City of
Johannesburg,
Emfuleni
Local
Municipality and the
Gauteng Department
of Transport. The
training
had
a
theoretical training and
a
practical
demonstration.
The
workshop
also
included an element of
awareness raising to
the road users during
the testing.
Conduct
inspections

regular Short, On-going

P - relevant
municipalities
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There
are
no It recommended that
regulation to enforce regulations
on
these activities
emission testing be
developed

Goal

Activities

Timeframes

Compile report on Short, On-going
emission
testing
activities
and
effectiveness

Responsible
parties

P - relevant
municipalities
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

.Subsequently,
regular inspections
be undertaken.
This activity was not Reports on emission
done
testing
activities
should be compiled

5. By 2020, a measurable increase in awareness and knowledge of air quality exists

Goal

1)
Air
quality
information is easily
accessible to all
stakeholders

Activities

Timeframes

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Simplify
technical Short, On-going
reports
and
management plans for
public consumption

P
– DEA send out booklets
Municipalities

Disseminate
On-going
information in areas
accessible
to
all
stakeholders
(e.g.
community libraries in
the HPA)

P
– DEA
continuously
Municipalities distributes
booklets
and legislations to
stakeholders

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

There is a need to
use different media
and libraries for
public announcement
sharing information
.

Use media to share Short, On-going
information on air
quality

P – DEA, Information
portals
MDEDET,
have been developed
GDARD
and
industry
information is currently
made available
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Goal

Activities

Timeframes

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

DEA senior officials
frequently
honour
requests for media
briefings to share their
experiences pertaining
air quality matters in
South Africa. For an
instance,
senior
officials from DEA were
hosted by SA FM on
the 06th of October
2015 and 22nd of
August
2016,
respectively.
Also,
DEA representatives
attended roundtable
media briefings hosted
by The Times and
Business Day as well
as
other
media
companies on the 08th
and 09th October 2015.
This platform was
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

created
to
give
feedback on National
Air Quality Governance
Lekgotla feedback to
the public.
Use
organisations’ Short, On-going
websites for distribution
of information

Develop educational Short
material on air quality
impacts in relevant
official
languages
aimed at individuals,
communities
and
government officials
2)
Air
quality Conduct educational Short, On-going
information
is campaigns within all
HPA communities

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

SAAQIS is up and The challenge is that
running. DEA website not everyone is having
frequently
includes access to the internet
new
developments
pertaining air quality in
South Africa
P
– DEA
continuously
Municipalities distributes
booklets
and legislations to
stakeholders.

P
– Most municipalities are
Municipalities conducting educational
campaigns.
For
instance, in August
146

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

communicated to all
stakeholders

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

2013,
GDARD
launched a number of
BnM campaigns in
various areas including
within the priority area.
The campaigns were
meant to address the
domestic fuel burning
in low income dense
settlements. EMM has
been rolling-out a
number of awareness
campaigns in order to
address domestic fuel
burning. These include
the BnM campaign,
which was undertaken
in the Dukhatole
community area in
Gemiston as well as
distributing
the
methanol stoves in
communities around
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Conduct educational Short, On-going
awareness
programmes at schools

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

the Ekurhuleni region.
NDM conducted a
number of awareness
campaigns in all local
municipalities within
the jurisdiction to
address the domestic
fuel burning. The
campaign was coupled
with demonstrations of
BnM
to
local
communities.
The
campaigns took place
on the 25 February
2014
at
Steve
Tshwete, 20 March
2014 at Victor Khanye
and on the 24 March
2014 at Emalahleni.
P – DEA, Although
most .
MDEDET,
municipalities
have
GDARD
conducted educational
campaigns.
These
148

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

It is recommended
that school programs
in communities are

Goal

Activities

Timeframes

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

which host monitoring
stations

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

campaigns were not
done specifically at
schools
with
monitoring stations.
Examples
of
campaigns
undertaken includes:
GDARD launching a
number
of
BnM
campaigns in various
areas including within
the priority area in
August 2013 and NDM
conducted a number of
awareness campaigns
in
all
local
municipalities within
their jurisdiction to
address domestic fuel
burning. The campaign
was coupled with
demonstrations of BnM
to local communities.
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
enhanced to have air
quality programs

.

Goal

Activities

Timeframes

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

The campaigns took
place on the 25
February 2014 at
Steve Tshwete, 20
March 2014 at Victor
Khanye and on the 24
March
2014
at
Emalahleni.
Establish a community Short
forum/fora
(NGOs,
CBOs and FBOs) to
address stakeholder
education, awareness
and capacity building
Organise
seminars, Short
workshops and training
courses for community
leaders and councillors
on air quality issues

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

Information
is
communicated through
various platforms and
stakeholder
engagement meetings
held
meetings
(ITT,MSRG and etc.)
regularly
P
– DEA has conducted
Municipalities these
workshops
during
2014-2015
financial year.
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Goal

Activities

Timeframes

Conduct air quality Short
awareness
raising
activities accompanied
by elected officials
Increase awareness of Short
development planners
to consider air quality
criteria in planning
decision-making
Conduct awareness- Short, On-going
raising activities and
educational
programmes on correct
use of fire and
vegetation
management

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

P
– DEA
and
other
Municipalities authorities have been
conducting awareness
workshops in the HPA
since the promulgation
of the AQMP.
P – DEA, DEA
and
other
MDEDET,
authorities have been
GDARD
conducting awareness
workshops in the HPA
since the promulgation
of the AQMP.
P – MDEDET, The DEA conducted
GDARD,
biomass
burning
Municipalities, emission
inventory
Research
training
on
19
institutions
November 2015 in
Ekurhuleni.
A
discussion on the
correct use of fire and
vegetation
management was part
of the discussion.
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

It is recommended
that there is a
corporate
governance with the
Dept. of Agriculture
should be enhanced
to allow alignment of
projects for the two
Departments.

Goal

Activities

Timeframes

Publicise the existing Short
fire danger index as
part of AQM
Promote the “Follow Short
the smoke” campaign
3) Research is Consult communities, Short, On-going
considerate
of local
leaders,
stakeholders in the community
area of study
organisations etc as
part
of
research
process
Incorporate indigenous Short, On-going
information/ knowledge
into air quality studies
4) Opportunities for
public participation
and involvement in
air quality decision-

Use stakeholder fora to Short, On-going
provide communication
platform
to
communities

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

P
–
Municipalities
P
–
Municipalities
P – DEA,
MDEDET,
GDARD

P – MDEDET,
GDARD,
Municipalities,
Research
institutions
P
– ITTs
&
MSRG
Municipalities structures exists and
meet on a regular basis
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Cannot be ascertained [Need to be revise]
[Need to be revised]
There are studies
being conducted in the
area but there is a lack
of consultation with
communities
in
relation to research
work.
[Need
to
be
revised/removed]

Goal

Activities

Timeframes

P – MDEDET,
GDARD,
Municipalities,
Research
institutions

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

making are readily Publish contact details Short
available
of relevant AQOs in
communities

P
– Contact details can be
Municipalities easily accessible from
SAAQIS

Investigate feasibility of Short
establishing a toll free
number for air quality
incidents for the HPA

P – DEA, Although there is no toll
MDEDET,
free number for air
GDARD
quality
incidents
specifically for the
Highveld Priority Area;
the Department of
Environmental Affairs
has the hotline for tipoffs
to report
all
Environmental Crimes
i.e. 0800 205 005
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This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
It is required that air
quality officers are
appointed in all the
municipalities

6. By 2020, biomass burning and agricultural emissions will be 30% less than current
Goal

1) Emissions from
biomass burning
and
agricultural
activities on the
HPA are quantified

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Develop
emission Short
estimate for biomass
burning (natural and
controlled)

P – DEA
Biomass
emissions
I – DoA, have been quantified
DoAFF
and are part of
AQMPs.

There is a need to
improve
the
methodology when
quantifying biomass
burning emissions.
Corporate
governance between
the
affected
Departments should
be enhanced to allow
easy alignment of
projects.

Maintain information on On-going
fires on HPA using AFIS
and other resources

P – DEA

The
following
organisations: DoA,
SANBI,
nature
reserves, forest fire
protected agency,
should participate in
the implementation of
the AQMP, hence the
requirement
for
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CSIR
hosts
and
frequently maintain the
satellite
based
Advanced
Fire
Information
System
(AFIS). This provides
near real time fire
information to users
across the globe.

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
clarity
on
responsibilities.
There is also need for
correlation between
the
biomass
emissions inventory
and AFIS
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Goal

Activities

Develop
emission
estimate for agriculture:
 Pesticides
 Odour-related
pollutants
 Dust

2) Management
alternatives
to
burning
are
available

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

GHG
National P – DEA
Emission Inventory I – DoA,
(2014)
include GDARD
agriculture
emission.

Promote grass cutting Short, On-going
and baling in agricultural,
protected and road
reserve areas, to be
used as a resource e.g.

P – DEA,
DoA, DoT
I – MDEDET,
GDARD
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Lack of commitment
by other departments
as well as clarity on
responsibilities

DEA is currently
developing a manual
i.e., best practice
guideline for biomass
burnings.

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
It is recommended
that the baseline
emissions inventory
for all the pollutants
activities as well as
the systems for
reporting
are
developed.
Furthermore, DoE,
SANBI
and
SANPARK should be
involved
in
developing
emissions estimates.

Goal

Activities

Timeframes

fodder,
compost,
smokeless fuel
Motivate for research on Short
veld
management
practices/ strategies for
alternatives to burning
and on the relationship
between
fire
and
environmental factors
3)
Legal
requirements
discourage
vegetation burning

Optimise the use of Short
existing regulatory tools
to prevent agricultural
burning
in
poor
conditions

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

P – DEA, DoA

This activity was not It is recommended
that
corporate
done.
governance with the
Department
of
Agriculture should be
strengthened in order
to alignment of the
projects.

P – DEA, DoA

This activity was not It is recommended
that a regional policy
done
on biomass burning
should be developed.

.
Motivate for specific Short – Medium
conditions for creating
fire breaks in Veld and
Forest Fires Act

P – DEA,
DoAFF
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This activity could not [needs
to
be
be ascertained
revise/removed]

Goal

Activities

Timeframes

Motivate for regulation of Medium
burning in sensitive
ecosystems
and
surrounding areas

4)
Dust Cooperatively
Short
entrainment,
investigate the feasibility
odour,
and of the development and
pesticide
publication of weather
emissions
are forecasts for optimum
reduced
ploughing time and
spraying of pesticides

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

P – DEA, DoA,
DoAFF

This activity was not It is recommended
that
corporate
done
governance with the
Department
of
Agriculture should be
strengthened.

P – DEA,
SAWS, DoA

This activity could not [Need
to
be
be ascertained
revised/removed]

.
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7. By 2020, emissions from waste management are 40% less than current
Goal

1) Emissions from
waste
management
activities on the
HPA are quantified

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal

Develop and maintain Short
emission estimate for
landfills, waste water
treatment works and
incinerators

P – DEA

There
are
no
emisssion estimates
for landfills developed
specifically for the
HPA region. However,
GHG
National
Emission Inventory
Project
(2014)
quantified emissions
from managed landfills
and waste water
treatment systems in
South Africa; using
IPCC 2006 guidelines.

Resources must be
put in place to
quantify
GHG
emissions from waste
related
facilities
specifically for the
HPA.

Include greenhouse Short
gas emissions in
emission inventory

P – DEA

This was not achieved
since there is no
emission inventory for
waste related activities
developed specifically
for the HPA region.

Resources must be
put in place to
quantify
GHG
emissions from waste
related
facilities
specifically for the
HPA.
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Goal

2) Management of
waste processing
sites considers air
pollutant
and
greenhouse gas
emission
reductions

Activities

Timeframes

Develop
emission On-going
reduction plan for all
process and fugitive
sources

Implement emission Short, On-going
reduction
and
maintenance plan for
all emission sources
resulting from waste
management activities

Responsible
parties

P – Operating
Entities
O – DEA,
AELAs

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Industries within the .
HPA have committed
to
the
Emission
Reduction Strategies;
of which progress
towards
achieving
those strategies is
continuously monitored
by
the
MSRG.
Furthermore,
waste
management facilities
are also managed
through waste use
licences.
However,
there are limited
measures in place to
manage landfill gases
P – Operating Industries within the
Entities
HPA have committed
O – DEA, to
the
Emission
AELAs
Reduction Strategies;
of which progress
towards
achieving
160

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
There is a need for
behavioural change.
This could be done by
promoting activities
that will result in the
significant diversion
of
waste
from
landfills. For instance,
setting-up and/ or
financing
small
entities such as buy
back centres.

There is a need for
behavioural change.
This could be done by
promoting activities
that will result in the
significant diversion

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

those strategies is
continuously monitored
by
the
MSRG.
Furthermore,
waste
management facilities
are also managed
through waste use
licences.
However,
there are limited
measures in place to
manage landfill gases.
Investigate feasibility Short – Medium
of methane extraction
for energy generation

P - Operating
Entities

Promote the use of Medium
best
available
technology in waste
management

P – DEA,
MDEDET,
GDARD,
Municipalities
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This is your own
reflection on how
we
improve
implementation on
this goal
of
waste
from
landfills. For instance,
setting-up and/ or
financing
small
entities such as buy
back centres.

There is no evidence
to ascertain whether
this was done or not.

Implementation
is
underway, (ongoing).
This is done through
waste management
licensing.

This is what could
be done better
moving forward

It is recommended
that waste Operating
Entities should be
encouraged to share
finding
of
this
investigation

Goal

Activities

Timeframes

3) Emissions from Motivate for regular Short
burning of waste collection of waste
are reduced
from skips

Responsible
parties

P–
Municipalities
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This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

Implementation
is
underway, (ongoing).
This is part of service
delivery
by
municipalities. Majority
of communities within
the HPA receives
waste
collection
service from their
respective
municipalities.

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
Despite
the
availability of waste
collection service by
the
municipality,
there is a need for
behavioural change.
This is because
availability of waste
collection
service
does not necessarily
translate to good
waste management.
Residents must be
encouraged
to
practice separation at
source
thereby
making recyclable
waste
readily
available
for
recycling.
Furthermore,
awareness
campaigns on source

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
separation must also
be raised.
This
approach will also
reduce the burden of
waste collection by
the municipality.

Apply/
develop Short – Medium
regulatory tools to
control waste burning

P - MDEDET,
GDARD,
Municipalities
I – DEA
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Municipalities
frequently
monitors
and control the burning
of waste in landfills and
illegal dump sites.
However, burning of
waste is still a
challenge in many
communities within the
HPA.

There is a need for
behavioural change.
This could be done by
promoting activities
that will result in the
significant diversion
of
waste
from
landfills. For instance,
setting-up and/ or
financing
small
entities such as buyback
centres.
Residents must be
encouraged
to
practice separation at

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
source
thereby
making recyclable
waste
readily
available
for
recycling.
This
approach will reduce
the burden of waste
collection by the
municipality.

Motivate
for Short – Medium
enforcement action on
incidences of waste
burning

P - MDEDET, Municipalities
GDARD,
frequently
monitors
Municipalities
and control the burning
of waste in landfills and
illegal dump sites.
However, burning of
waste is still a
challenge in many
communities within the
HPA.
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There is a need for
behavioural change.
This could be done by
promoting activities
that will result in the
significant diversion
of
waste
from
landfills. For instance,
setting-up and/ or
financing
small
entities such as buyback
centres.

Goal

Activities

Timeframes

Responsible
parties

This goal has been
achieved

This goal has not
been achieved

(please
provide
details, e.g. nature of
intervention,
complete/not
complete/highlights)

(please
provide
details
i.e.
reasons/challenges
and
corrective
measures)

This is what could
be done better
moving forward
This is your own
reflection on how
we
improve
implementation on
this goal
Residents must be
encouraged
to
practice separation at
source
thereby
making recyclable
waste
readily
available
for
recycling.
This
approach will reduce
the burden of waste
collection by the
municipality.
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