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Development of an Air Quality Management Plan for the
Greater Sekhukhune District Municipality (GSDM)
Terms of Reference
The objective of this project, with particular reference to the Terms of Reference, was
to develop an Air Quality Management Plan for the Greater Sekhukhune District
Municipality (GSDM) which is in line with requirements of the National Environmental
Management: Air Quality Management Act, No. 39 of 2004. The plan seeks to:
(i)

Advise on the GSDM responsibilities and related consequences in terms
of Chapter 3 of the National Environmental Management Act, 107 of
1998,

(ii)

Identify key pollutants in the district, its sources and impacts,

(iii)

Identify key pollutants of concern in the district, and their sources,

(iv)

Identify sources for which the implementation of emission reduction
measures in the short-term is justified,

(v)

Identify measures to improve air quality,

(vi)

Identify and reduce the negative impact on human health and the
environment of poor air quality,

(vii)

Address the effect of emission from the use of fossil fuel in residential
areas,

(viii)

Address the effect of emission from industrial sources,

(ix)

Address the effect of emission from any point or non-point source of air
pollution other than those contemplated in section (vii) or (viii),

(x)

Advise on the implementation of the Republic’s obligations in respect of
international agreements,

(xi)

Give effect to best practice in air quality management,

(xii)

Describe how GSDM will give effect to its air quality management plan
(development of objectives, goals, actions plans and strategies) and
comply with such other requirements as may be prescribed by the
relevant MEC/Minister, and

(xiii)

Determine emission standards at district /local level,

EXECUTIVE SUMMARY
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The Greater Sekhukhune District Municipality (GSDM) in line with the National
Environmental Management: Air Quality Act 39 of 2004 has developed an Air Quality
Management Plan (AQMP) for its district. The overall goal with the Plan is to manage,
reduce and/or eliminate the generation and significant negative environmental impact(s)
of all known air pollutants in their area of jurisdiction.

The AQMP will be used to determine the extent of emissions in the district. This
information will then be used in recommending relevant control and management
measures which among other things include; reforming the by-laws regulating air
quality and the inclusion of economically sustainable instruments. Air quality
management has to be done in order to protect the quality of the air in the GSDM
and to minimise the impact of air pollution emissions on neighbouring districts, yet
allowing ecologically sustainable and justifiable economic and social development.
By compiling an AQMP, the GSDM will comply with the relevant requirements of the
National Environmental Management Air Quality Act 39 of 2004.

The specific objectives of generating the Plan are to:
•

Ensure the identification of significant air pollutants;

•

Control the emission of air pollutants;

•

Implement planned Air Quality Management strategies;

•

Achieve acceptable air quality levels throughout GSDM;

•

Promote a clean and healthy environment for all citizens within GSDM;

•

Minimize the negative impacts of air pollution on health and the
environment; and

•

Promote the reduction of greenhouse gases so as to support the district's
climate change protection programme.

The study was undertaken in the following phases (see Appendix 1):
Phase 1: Status Quo Analysis
Phase 2: Feasibility Study
Phase 3: Development of an Air Quality Management Plan
The Greater Sekhukhune District Municipality (GSDM), comprises five local
Municipalities namely Elias Motsoaledi (formerly Groblersdal), Marble Hall, Tubatse,
Fetakgomo and Makhuduthamaga. Air quality challenges within the district are
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unique to each municipality considering the industrial activities in respective
municipalities.

The Tubatse Local Municipality is found in the Northern part of the District. The main
towns in the area are Burgersfort and Steelport. The main activity in this area is the
mining of chrome and platinum. There are also three chrome smelters in the area.
This then means that the area is likely to have air pollutants like sulphur dioxide,
nitrous oxides, chromium (VI) and particulate matter. There is also significant traffic in
the area due to the transportation of minerals which introduces a substantial pollution
from the vehicles. Other pollutants like pesticides (see Appendix 4) can also emanate
from the farms around Orighstad towards Burgersfort, the extend of which has not
yet been determined.

Farming is the main activity identified in the Groblersdal Local Municipal area and
also in the Marble Hall Local Municipality. The area is therefore susceptible to
pesticide pollutants, the impact levels of which are yet to be determined. A research
forum has already been put in place by the Department of Agriculture in trying to get
a solution to the current issues. Methane gas is also being suspected to be emitted
from the Loskop Dam due to anaerobic conditions in the dam from organic pollution,
as well as heavy metal deposits accumulating in the dam the origin of which is still
under investigation. Dust pollution and smoke pollution from the burning of grass or
harvest remnants is also another source of air pollutants in the area. Tobacco driers
use coal as a source of fuel and this also causes air pollution.

Marble Hall Local Municipality has similar issues to those of Groblersdal. It has
additional issues in that there are two operational mines and also a cotton ginnery.
The mines can cause a lot of air pollution due to the emission of PM10 and vehicular
emissions.

The Fetakgomo and Makhuduthamaga Local municipalities do not have a lot of
industrial or commercial activity except for one mine in each of the Municipalities. The
main urban centres are Ga-Nkwana for Fetakgomo and Jane Furse for
Makhuduthamaga. Fetakgomo has the Lebowa Platinum Mines (Atok) and
Makhuduthamaga has Mapochs steel mine. The main cause of pollution in these
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areas is dust fall-out and domestic fuel burning which are linked to particulate matter.
This is a result of gravel/untarred roads and also that most of the area is typically
rural. Typical air pollutants associated with mines can also be detected in the areas
around the mines.

A number of common areas or activities that can cause air pollution were also
identified. These include: Refuse burning from landfill sites, fuel burning from rural
and high density residential areas, road transportation and waste water treatment
plants. Other common sources of pollution are the boilers at hospitals which use
coal. One notable decision made by the Department of Health in order to curb air
pollution was the closure of incinerators at all the provincial hospitals.

One key element, which is of paramount importance for the GSDM is to put real time
air pollution monitoring measures in place as soon as is practically feasible, so as to
determine the extent of the problem and/or the concentrations of air pollutants in their
area of jurisdiction, since air pollution has economic and social implications. This will
also allow for accurate dispersion modelling. Currently, the district has eight (8)
passive air quality monitoring stations which are being monitored by an independent
company. The pollutants being monitored include SO2, NOX and Fallout dust. The
results that are being obtained indicate that, on average, all pollutants are still within
the RSA and WHO guidelines.

The economic consequences of air pollution (e.g. increased health care expenses,
damaged ecosystems that sustain the economy and reduced productivity from
workers with pollution-related illnesses) makes it clear that it is cost-effective to timely
address the air pollution problems. From a social perspective, people need to be
made aware of the effects of pollution and their responsibility towards addressing
those impacts that affect them directly. Hence in as much as current trends indicate
that the concentration of the key pollutants being monitored is still low, systems and
measures should be put in place in order to minimise the emissions e.g. on domestic
fuel burning. A close link between the district and the private sector should also be
encouraged.
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A second key element of this plan is capacity development. Currently, the District
does not have clear structures in place for air quality monitoring. There is only one
person who has been seconded by DEAT National, to give advice on air pollution in
the district. However, in the various local municipalities, Environmental Health
Practitioners/Officers are handling the portfolio. These practitioners/officers fall under
the Community Services department. The Officers have not been formally trained for
this job and they also do not have the necessary tools to carry out their function
effectively. Personnel that need to be appointed include a Senior Air Quality
Scientist, Air Quality Officers and Air Quality Technicians. All the necessary
mechanisms and equipment required should be put in place or purchased as well.

In summary the only Scheduled processes in the GSDM in line with the Atmospheric
Pollution and Prevention Act 45 of 1965 (APPA) are;
•

Phosphate fertiliser processes: Processes in which any mineral phosphates
subjected to treatment involving chemical change, and processes for the
granulating of materials containing phosphates.

•

Power generation processes: Processes in which
o Boilers capable of burning fuel at a rate of not less than 10 tonnes per
hour are used to raise steam for the supply of energy.

•

Lime, dolomite and magnesite processes: Processes in which calcium
carbonate, calcium-magnesium carbonate, magnesium carbonate or calcium
sulphate are so produced or processed that noxious and offensive gases are
evolved.

•

Waste Incineration processes: Processes for the destruction by incineration of
waste that contains chemically bonded halogens, nitrogen, phosphorous,
sulphur or metal, or any other waste that can give rise to noxious or offensive
gasses.

•

Chromium processes: Processes in which any chrome ore or concentrate is
treated for the production therefrom of chromium compounds or processes in
which chromium metal is made by dry methods giving rise to noxious or
offensive gases.

•

Vanadium processes: Processes in which vanadium pentoxide or vanadium
carbide is manufactured or handled in such a way as to give rise to noxious or
offensive gasses.
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Air pollutants are defined as substances which, when present at high enough
concentrations, produce significant negative impacts on people and/or the environment.
The main or key pollutants that are likely to be detected in the district include SO2, NOX,
CO, PM and VOCs. The origin and health impacts associated with these pollutants will
be discussed in a later chapter.

Evaluation and review are important components for strategic, financial and technical
performance. It provides a mechanism to regularly analyse the state of air quality and air
pollution management in the GSDM. The results of the evaluation and review activities will
be compiled into a single integrated annual report.

All key stakeholders will need to

participate in the evaluation and review process. However, the GSDM and the Provincial
government will have the final responsibility for the review process. The review will provide
information for assessing the achievement of the GSDM AQMP in terms of the agreed goals
and strategic objectives.

This process will ensure the continual reappraisal of the AQMP and assess the
appropriateness of the policies, goals and strategic objectives and based on lessons learnt,
identify the need for amendments or adjustments. Formal evaluation should be undertaken
regularly at intervals of between one year (at the outset) reducing to 3-5 years once the
short-term implementation targets have been achieved.

The review will be thoroughly

documented, must be transparent and be guided by the activities detailed in the
implementation plan. It will be made available for review, comment and input by the key
stakeholders as well as the broader public.
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ABBREVIATIONS

APINA

Atmospheric Pollution Information Network for Africa

APPA

Atmospheric Pollution Prevention Act (Act 45 of 1965)

AQM

Air Quality Management

AQMP

Air Quality Management Plan

BPM

Best Practicable Means

CAPCO

Chief Air Pollution Control Officer (DEAT)

CDM

Cleaner Development Mechanism

CEC

Committee for Environmental Coordination

CER

Certified Emissions Reduction

CH4

Methane

CO

Carbon Monoxide

CO2

Carbon Dioxide

Cr(VI)

Chromium 6

DEAT

Department of Environmental Affairs and Tourism, RSA

DME

Department of Minerals and Energy, RSA

DNA

Designated National Authority

DWAF

Department of Water Affairs and Forestry, RSA

EIA

Environmental Impact Assessment

ET

Emission Trading

GDACE

Gauteng Department of Agriculture, Conservation & Environment

GHG

Green-House Gas

GSDM

Greater Sekhukhune District Municipality

I&APs

Interested and Affected Parties

IDP

Integrated Development Plan

JI

Joint Implementation

MEC

Member of the Executive Council

NACA

National Association for Clean Air

NEAF

National Environmental Advisory Forum

NEMA

National Environmental Management Act, 107 of 1998

NEMAQA

National Environmental Management Air Quality Act, 39 of 2004

NWMS

National Waste Management Strategy

NOX

Nitrogen Oxides
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PDD

Project Design Document

PPCT

Pollution Control Task Team, GSDM

PM10

Particulate matter with an aerodynamic diameter of < 10 microns

PM2.5

Particulate matter with an aerodynamic diameter of < 2.5 microns

RSA

Republic of South Africa

SABS

South African Bureau of Standards

SANAS

South African National Accreditation Service

SO2

Sulphur Dioxide

UNFCCC

United Nations Framework Convention on Climate Change

US-EPA

United States Environmental Protection Agency

VOC

Volatile Organic Compound

WHO

World Health Organisation
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CHAPTER 1:

INTRODUCTION

1.1 OVERVIEW
The climate of the world varies from one decade to another and a changing climate is
natural and expected. This is normally termed climate variability. However, there is
a well-founded concern that the unprecedented human industrial and development
activities (anthropogenic activities) of the past two centuries have caused changes
over and above natural variation. Some of these concerns were a result of the
general rise in the global temperature (global warming), the melting of ice, the
resurgence of floods1, etc.

This has led many people to believe that there is

something more than natural causes that are affecting the environment.

The global climate system is driven by energy from the sun. Several gases in the
atmosphere act to trap the energy from the sun, thus warming the earth. Without
some of these naturally occurring gases, life on earth would be unbearable, but due
to anthropogenic activities, particularly the burning of fossil fuels (oil, coal, natural
gas) and the clearing of forests, there has been an increase in the concentration of
these gasses to unacceptable limits2.

These gases or air pollutants are called

greenhouse gases i.e. carbon dioxide, methane, nitrous oxide, hydro-fluoro-carbons,
perfluoro-carbons and sulphur hexafluoride.

The resultant process is called the

greenhouse effect which has consequently contributed to global warming over the
last three decades. These issues have led the Sekhukhune District to investigate Air
Quality Management measures in their area of jurisdiction.

1.2 GEOGRAPHICAL LOCATION
The Sekhukhune District falls within the Limpopo province and shares its borders
with the Mpumalanga Province. The district of Greater Sekhukhune covers an area of
approximately 1,326,437 ha (13 264 km2), the majority of which is rural (Aird and
Archer, 2004). The District Municipality is subdivided into five local municipalities,
namely: Fetakgomo, Greater Groblersdal which has been renamed to Elias

1

nd

Glazewski, J. Environmental Law of South Africa, 2 Edition, 2005 Butterworths, Durban page 586
Midgely GF, et al. A Status Quo, Vulnerability and Adaptation Assessment of the Physical and Socio-Economic
Effects of Climate change in the Western Cape, 2005
2
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Motsoaledi, Greater Marble Hall, Greater Tubatse and Makhuduthamaga. The major
rivers in the district are the Olifants River, the Tubatse (Steelpoort) River and the
Elands River, which supply a number of large dams.

Figure 1: Local Municipality Boundaries

1.3 ECONOMIC OVERVIEW
The main economic activities in Sekhukhune are mining and irrigated agriculture.
Platinum, Chrome, Gold and Palladium mines are situated in the eastern part of the
district, around the Leolo Mountains (DWAF, 2005). The rocks and soils of the
Sekhukhuneland region hold some of the highest concentrations of heavy metals in
the world including chromium, platinum, titanium and vanadium. This has led to an
enormous growth in the mining sector, with many more mines planned for the area
(Aird and Archer, 2004). Development of the Dilokong Corridor, an area rich in
mineral deposits that stretches across the north east of Sekhukhune through
Fetakgomo and Tubatse, is expected to provide increased economic opportunity in
the district.
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Figure 2: Operational Mines in the area

There are commercial irrigated farms near Groblersdal and Marble Hall in the south
west and Zebediela in the north (DWAF, 2005), however only 30% of the land area of
the district is under commercial farming (Greater Sekhukhune District Municipality,
2005). What hampers the growth of the agricultural sector is the scarcity of water and
the uncertain status of land ownership, with 75% of the land in Sekhukhune being
under land claims (Greater Sekhukhune District Municipality, 2005).

Currently, there are already ten (10) more mines being planned for the GSDM area.
As these mines become operational, there will also be additional pollutants emitted
into the atmosphere.
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Figure 3: Mining Belts in the area

1.4 METEOROLOGICAL OVERVIEW
A review of the meteorological conditions within the GSDM is key since the prevailing
conditions have a very big impact on the dispersion, dilution and chemical
transformation of pollutants. The GSDM covers a large area with varied conditions
making it a bit complicated to generalise issues. The main/key parameters that need
to be considered in air quality issues include; wind direction, wind speed, rainfall,
humidity and temperature.

The area has a very moderate climate, a relatively normal rainfall and rocky land. The
average annual rainfall is 551 mm and the average maximum monthly rainfall in the
summer month of December/January/February is ± 267 mm – see Figure 1. Little
rainfall occurs during the winter month of July with an average monthly precipitation
of 3 mm.
There are three main stations being operated by the South African Weather Service within
the district namely, the Marble Hall Station, Loskop Dam and Oudestad Stations.
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Unfortunately not all the stations have data for wind direction and wind speed except for
Oudestad. Wind speed and direction are also key components of dispersion modelling
hence the GSDM should add more stations at strategic points close to all the air quality
monitoring stations. This section will also present information obtained on the
temperatures and rainfall patterns in the area. Results obtained from the Loskop Dam and
Oudestad Stations are almost the same, hence only the Loskop Dam data will be
presented to represent the weather conditions around Groblersdal.
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Figure 3: Average Monthly Rainfall – Marble Hall Station
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Figure 4: Mean Monthly Rainfall – Marble Hall Station, 2005-2008
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DEC

As can be noted from the graphs, the area experiences dry winters and wet summers.
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Figure 5: Average Maximum Monthly Temperature: Marble Hall Station
The average maximum daytime temperature of 32 oC occurs in January with the
lowest average minimum temperature of 6 oC occurring in July – refer to figure
2 below.
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Figure 6: Mean Minimum Monthly Temperature: Marble Hall Station
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DEC

Below are the graphs showing the prevailing weather conditions around Groblersdal.
These were obtained from the Loskop Dam Weather station.
Average Rainfall
350

300

Rainfall, mm

250

2004
2005
2006
2007
2008

200

150

100

50

0
JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Month

Figure 7: Average Monthly Rainfall – Loskop Dam Station
Mean Rainfall pattern 2005-2008
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Figure 8: Mean Monthly Rainfall – Loskop Dam Station
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Figure 9: Average Maximum Monthly Temperature: Loskop Dam Station
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Figure 10: Average Minimum Monthly Temperature: Loskop Dam Station
The GSDM area experiences an average monthly wind speed of 0.72m/s. These
wind speeds are generally very low, and hence indicating that the area is quite calm.
Wind speeds of less than 1m/s are designated as calm, which according to the
information obtained means that the area is calm 100% of the time. Unfortunately for
an area like Groblersdal, low wind speeds imply that air pollutants are not efficiently
dispersed resulting in them being confined to the source regions. This might explain
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the reason why people in the area normally complain about pesticides from the local
commercial farms.
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Figure 11: Average Monthly Wind Speed: Odestad Station
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Figure 12: Predominant Wind Direction: Odestad Station
The predominant wind directions are from the south-south-west (30.6%) and southwest (20.4%).
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Figure 13: Predominant Wind Direction: Odestad Station

1.5 TRANSBOUNDARY POLLUTION
Transboundary pollution involves the transportation or movement of air pollutants
across boundaries. Depending on the wind speed, direction and terrain, pollutants
can travel for hundreds of kilometres. In terms of the GSDM, the probability of the
district receiving pollutants from other districts from within the Limpopo province
and/or receiving pollutants from other provinces is quite high. The GSDM is
surrounded by the Capricorn district to the north-west, the Vhembe district to the
west, the Waterberg district to the north-east and Mpumalanga province to the east.

The Mpumalanga province accommodates a lot of coal mines including power
generation plants which increases the exposure on the GSDM. Measures should
therefore be put in place to track any pollutants emanating from other areas and
therefore participate in minimising the impact.

On the other hand, the Sekhukhune district is the hub of mining activities in the
Limpopo province. This then means that the probability of exporting pollutants to
other districts and even to Mpumalanga province is also high. Hence great
responsibility needs to be taken by the GSDM.
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1.6 SUSTAINABLE DEVELOPMENT
Within the paradigm of ‘sustainable development’, there are several constituent
aspects; i.e. Social Development, Human Development, Environmental Development
and Physical/ economic development. Social development has become increasingly
prominent. It has become a part of the development discourse, used to encapsulate
‘progress’ in social sector areas (health, education, employment) and meeting
universal human needs/rights (empowerment, participation).

This then means that in trying to curb environmental concerns during development
and industrialisation, the GSDM can still have a way of catering for the needs of the
people in a way that is not detrimental to the environment and with the guidance of
environmental laws and other related legislation like, NEMA, NEMAQA, The Town
Planning and Townships Ordinance 15 of 1986, The Removal of Restrictions Act 84
of 1967, The Local Government Municipal Structures Act 117 of 1998, The Water
Services Act 108 of 1997, Municipal By-laws, The current Municipality’s Integrated
Development Plan (IDP), etc. The legislation is discussed in a later chapter. All the
facets discussed above, therefore need should be and were considered during the
development of the plan.

1.7 REPORT STRUCTURE
Chapter 1 of the AQMP gives background information and an overview of the
GSDM. Chapter 2 discusses the Methodology used in the development of the plan.
Chapter 3 then focuses on the findings and baseline assessment of this study. In
Chapter 4, a discussion on the health impact of air pollutants is discussed and the
various guidelines/specifications are given. Identification of the sources and
quantification is detailed in Chapter 5 followed by the documentation of a draft
emission inventory in Chapter 6. Legal review is done in Chapter 7 followed by the
documentation of the air quality management plan in Chapter 8.

24 GSDM Air Quality Management Plan, November, 2008

CHAPTER 2:

METHODOLOGY

The development of this AQMP followed a phased approach;
Phase 1: Status Quo Study
Phase 2: Feasibility Study
Phase 3: Development of the Management Plan.
During Phase 1, a number of processes were followed which included the following
activities listed below;
•

A database of stakeholders involved in AQM the GSDM was compiled.

This

database included stakeholders from various spheres of society and all the
Interested and Affected Parties.
•

Data collection from all the identified stakeholders so as to determine the baseline
and also the assessment of current air quality management practices. Information
was collected through various means, i.e.
o Interview questionnaires (Appendix 6) were developed and used as a
mechanism for obtaining relevant information from stakeholders during the
project data collection process.

In addition, relevant reports and other

information provided by the stakeholders being interviewed were also
reviewed for appropriate AQM information.
o Site visit. Actual site visits were done in order to identify industries and
activities within the GSDM
o

Awareness-raising campaign and Stakeholder meetings were held at
intervals throughout the duration of the project as a basis for informing the
key stakeholders about the project and to solicit their support for providing
relevant information, as well as participation in the process.

o Existing documents review. All the other documents that were made
available to LWI were also reviewed. This included legal and technical
documents.
Based on the data collected from the stakeholders a Status Quo Report was compiled.
The report identified the major air pollutants and pollutant producers and provides a
primary analysis of the Status Quo. The findings have also been documented in this
report.
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Phase 2 was then embarked on using information obtained during the Status Quo
Phase. Investigations were undertaken to; identify key pollutants and their sources,
identify and evaluate the current AQM practices and/or Strategies in the GSDM; identify
National and International best practices for AQM; and, to assess the District’s future
needs in this area.

Some of the specific objectives include finding cost-effective

solutions for the environmentally sustainable management of the air pollutants
generated within the framework of the NEMAQA.

Compilation of a source inventory and the development of a monitoring network were
also done during this phase. The investigations formed the basis for the final phase of
this study, which is the compilation of an AQMP for the GSDM.

During the identification of pollutants, three categories were considered namely;
•

Point source which is defined as a stationary location or fixed facility from which
pollutants are discharged or emitted. Single identifiable sources of pollution, such
as a pipe or factory smokestack fall within this category,

•

Line source or mobile source which includes moving sources of pollutants such
as cars, trucks, buses, trains, and aircraft and,

•

Area source which is defined as any small source of human-generated air
pollution that is released over a relatively small area but that cannot be classified
as a point source. Area sources may include vehicles and other small engines,
small manufacturing companies, dry cleaners, gas stations, and household
activities such as wood burning.

Although emissions from each area source may be relatively small, the collective
emissions of area sources can create significant health risks, particularly if a large
number of area sources are clustered in a small area. This normally occurs within
residential areas or urban centres like Burgersfort, Steelport, Jane Furse e.t.c.
The following sources of emission from the Draft Air Quality Management Bill, 2006
were considered during the compilation of this report;
•

Industrial processes e.g. mining and boilers,

•

Household emissions e.g. fuel burning,
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•

Agriculture,

•

Transportation,

•

Fires (veld and planned) and,

•

Waste disposal and Waste water treatment.

A draft source inventory was then compiled based on the information available. The
inventory is;


an estimate of the quantity of emissions discharged to air for a given area.



an estimate of all major sources of contaminants, including a variety of
contaminants



prepared for a range of areas: from a single industrial site with multiple
discharge sources, to an assessment of urban, regional emissions



used to identify the main contributors to emissions of a contaminant concern



used to identify key contributors within major sources

The process of preparing an emission inventory is broken down into nine key
components and indicates the relative order in which the tasks should be conducted.
Tasks listed in parallel can be carried out simultaneously but both must be completed
before the next phase.
Back-cast for
previous
inventories

Data
collection
Design
inventory

Obtain
emission
data

Calculate
emissions

Assess
uncertainty

Present data

Apply to air
quality
management

Quality
assurance

Figure 14: Emission Inventory preparation

The overall aim of the AQMP for the GSDM is to have a formal framework for managing
Air Quality in the GSDM. The specific goals of the AQMP are to;
•

ensure the correct identification of air pollutants;
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•

control the emission of air pollutants;

•

implement planned Air Quality Management strategies;

•

To achieve acceptable air quality levels throughout GSDM;

•

To promote a clean and healthy environment for all citizens within GSDM;

•

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

•

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

•

To promote capacity building and training.

In order to achieve the above goals, Chapter 4 of NEMAQA sections 21 and 22
centres around the listing of activities.
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CHAPTER 3:

BASELINE ASSESSMENT

In Chapter 2, a detailed methodology was given so as to indicate how this project
was carried out. During the Status Quo phase, a number of key and critical findings
were documented. These have been briefly discussed below. In some instances,
certain activities have already been proactively initiated so as to make sure the
impact of air pollution is not left until it is too late. Some of these activities include
passive air quality monitoring and the formation of an Environmental Forum.

3.1 AIR QUALITY EMISSION DATA
Due to the limited amount of information on industrial activities in the district and
even the province, actual site visits were done so as to establish the sources of air
pollution. The information obtained was then used in the calculation of emission
quantities (Appendix 3). Some of the values reported may be based on actual
emission measurements, while other are based on mass balance calculations or
derived from raw material consumption, etc.

Efforts to get actual data from mostly the smelters in the area proved futile as
promises were never met. This might be caused by the lack of trust between
Authorities and the private sector. In order to start closing this gap until the right time
when industry feels comfortable to release their results, the GSDM introduced
passive air quality monitoring for SO2, NOX and Fall-out dust in May, 2008.
As can be seen from Appendix 2, there is very little readily available information on
air pollution emissions from the various industries. Those that do have data most
probably collected the data as part of a corporate environmental reporting system
and were unwilling or reluctant to release the information. Depending on the reliability
of the measurement tool used, emission measurement data may have a varying
degree of uncertainty in the results. Calculated values are usually based on fairly
coarse input data with the result that the outcome is questionable. Either way there is
currently very limited reliable emissions data available, which makes the compilation
of a representative emissions database a difficult task.
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The emission figures provided by the various industries, as reflected in Appendix 2,
are of limited use for, e.g., dispersion modelling purposes. This activity is seen as a
key element in effective air quality management.

The emission figures provide

3

concentrations of pollutants, e.g. mg/m , but annual emission figures, e.g. tons per
annum, are required for dispersion modelling applications.

It must be pointed out that the control of air pollution emissions from mines will not
fall under the jurisdiction of the Department of Environmental Affairs and Tourism
(DEAT), but under the jurisdiction of the Department of Minerals and Energy (DME),
unless if the emissions occur from a process that is scheduled in terms of the
Atmospheric Pollution Prevention Act (APPA).

Moves are currently underway by means of inter-Departmental discussions and
Good Governance, to transfer the jurisdiction of all environmental issues to DEAT,
including the emission of air pollutants from mining operations. This arrangement is
expected to be completed by 2012.

3.2 EMISSION MONITORING
Eight stations like the one pictured below have been set up within the district at the
following locations;

Plate 1: Air Quality Monitoring Station
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Name of the farm

Station number

Coordinates

Lion Ferrochrome

01

S24º49’10.1”
E30º07’36.2”

Transmix

02

S24º39’46.3”
E30º17’27.9”

Modikwa

03

S24º37’49.3”
E30º09’04.3”

Lebowa

Platinum 04

(Atok)
Fetakgomo

S24º33’23.3”
E30º08’57.2”

05

S24º25’20.5”
E29º47’23.2”

Makhuduthamaga

06

S24º45’23.5”
E29º51’18.1”

Marble Hall

07

S24º58’07.7”
E29º17’38.7”

Elias Motswaledi

08

S25º09’58.3”
E29º23’35.1”

Table 1: Air Quality Monitoring Station Positions

Figure 15: Air Quality Monitoring Station locations
Continuous monitoring for a minimum period of five years would be required in order
to be able to use the information being collected for modelling. In terms of pollutants
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from industry it is still difficult to try and estimate the ambient air concentrations of
these pollutants since a lot of important information is really lacking e.g. the heights
of release, gas flow rates, temperatures, wind direction, wind speed, and a host of
other weather data in the specific areas.

Apart from basic measurements, e.g. temperature, pressure, etc., it is doubtful if any
of the industries carry out continuous measurement of their emissions, e.g.
particulate concentrations, gas analyses, gas flow rates, etc. since none of the mines
submitted any information with regards to these parameters. A Questionnaire,
(Appendix 6) was send to various industries and very few incomplete forms were
returned. This may not only reveal the reluctance of industry to provide information,
but it may also indicate the level of ignorance by some of the companies with regards
to air quality management or even lack of monitoring.

It is much more likely that emissions are measured manually as and when required.
It is possible that annual measurements are conducted in some instances, e.g.
Tubatse and Lion Ferrochrome Smelters, but this may occur much less frequently in
other cases. Below is a summary of monitoring data collected between May, 2008
and October, 2008.
Sample ID

Monthly
RSA/

SO2

May/Jun

Jun/Jul

Jul/Aug

Aug/Sep

Sep/Oct

Spec

Average

Average

Average

Average

Average

(ppb)
Lion Ferr

50

1.4

3.0

2.2

1.8

0.2

Transmix

50

1.0

1.7

0.6

0.3

0.1

Modikwa

50

1.5

2.0

0.9

0.2

0.2

Lebowa

50

2.0

1.6

0.7

0.4

0.1

Jane Furse

50

2.1

0.8

0.3

Marble Hall

50

1.3

0.7

0.2

Groblersdal

50

1.3

0.7

1.4

Fetakgomo

50

0.9

0.6

0.1

Table 2: Average Monthly SO2 concentrations at various locations
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Figure 16: Average Monthly SO2 concentrations at various locations

Sample ID

Monthly
RSA/Spec

NOX

May/Jun

Jun/Jul

Jul/Aug

Aug/Sep

Sep/Oct

Average

Average

Average

Average

Average

(ppb)
Lion Ferr

80

10.4

11.3

16.0

7.8

5.2

Transmix

80

18.9

19.4

17.0

8.6

7.1

Modikwa

80

13.4

13.9

6.5

4.1

5.9

Lebowa

80

14.4

13.7

9.0

5.5

8.1

Jane Furse

80

16.0

7.0

6.9

Marble Hall

80

11.0

8.6

6.1

Groblersdal

80

19.0

10.0

18.0

Fetakgomo

80

11.0

6.7

3.6

Table 3: Average Monthly NOX concentrations at various locations
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Figure 17: Average Monthly NOX concentrations at various locations
Sample ID

Monthly
RSA/Spec

Dust

May/Jun

Jun/Jul

Jul/Aug

Aug/Sep

Sep/Oct

Average

Average

Average

Average

Average

2

mg/m /day
Lion Ferr

1200

Transmix

1200

Modikwa

1200

Lebowa

1200

Jane Furse

600

119.00

377.00

-

-

-

169.00

499.31

504.25

537.18

107.00

279.03

285.98

295.07

186.00

-

-

-

-

342.64

-

Marble Hall

600

249.65

252.70

-

Groblersdal

600

220.28

221.72

202.97

Fetakgomo

600

793.02

793.45

1391.32

Table 4: Average Monthly Dust Fallout results (30 Day Average mg/m2/day) at
various locations
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Figure 18: Average Monthly Dust Fallout results (30 Day Average mg/m2/day) at
various locations

3.3 EMISSION DATA FROM VARIOUS SOURCES
Air pollution emission sources can be grouped into three main categories, i.e.
industrial sources, traffic sources and residential sources.

While limited data is

available about emissions from all the three sources, attempts have been made to try
and start accumulating as much information as possible. This has been discussed in
Chapter 5. Pesticides (Appendix 4) have also been identified as an area of concern
in the GSDM especially around Groblersdal and will also be discussed separately.

3.4 AIR QUALITY MANAGEMENT SYSTEM
Neither industry nor GSDM have a complete formal air quality management system
in place. The only companies implementing an internal air quality management
system are the mines. This is being done merely to fulfil the requirements of their
mining permits and not necessarily to monitor and manage air pollution. The
development of an AQMP will, however, set the framework within which air quality
will be managed in the GSDM in future.
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3.5 MUNICIPAL HUMAN RESOURCES CAPACITY
GSDM does not have sufficient manpower, expertise and knowledge of air pollution.
This will need to be addressed as a matter of urgency in line with Legislation.
Currently, one person has been seconded from DEAT and in the other local
municipalities;

Environmental

Health

Practitioners

are

being

used.

These

practitioners/officers fall under the Community Services department. The Officers
have not been formally trained for this job and they also do not have the necessary
tools to carry out their function effectively. Personnel that need to be appointed
include a Senior Air Quality Scientist, Air Quality Officers (3) and Air Quality
Technicians (3). All the necessary mechanisms and equipment required should be
put in place or purchased as well.

As indicated earlier, at district level, air quality management falls under the
Community Services directorate. Details of the relevant personnel are given below.
Title

Name

Function

Director: Community Services

Ralephete Mangoato

HOD

Environmental Health & Social

Seporo Masemola

Management of health & social

Services Manager
Environmental Health Officer

related issues
Ramathuku Maphuta

Focuses

on

health

related

issues

Table 5: Directors and Managers involved in air quality management: GSDM

A similar structure also exists within the other Local municipalities in which case the
Community Services Directorate handles all the air quality management issues.
However, as indicated earlier, the actual management of air quality is very poor or
generally non-existent.

Local Municipality

Directorate

Manager

Greater Tubatse

Community Services

Kgaki Boshego

Fetakgomo

Community Services

Garison Thamaga

Elias Motsoaledi

Community Services

Modiba

Makhudutamaga

Community Services

Thomas Lekala

Marble Hall

Community Services

Corrie Badenhorst

Table 6: Managers involved in air quality management: Local Municipalities
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3.6 MUNICIPAL INFRASTRUCTURE
Although the municipal officials have access to PCs, internet, etc, there appears to
be a shortfall in terms of the budgets and/or the awareness of air quality related
costs. As indicated earlier, 8 monitoring stations are available. There is need to add
two more in the Tubatse area so as to cover a bigger area.

The formation of the Sekhukhune Environmental Forum is also meant to spearhead
the purchase of real time air quality monitoring stations and weather stations.
Discussions are already underway and a close link between authorities and industry
is required for this to be successful otherwise the district would need to source their
own funds.
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CHAPTER 4:

HEALTH IMPACT OF KEY POLLUTANTS AND
STANDARDS

The South African Constitution Act 108 of 1996, section 24 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 the present and future generations,
through reasonable legislative and other measures that; prevent pollution and
ecological degradation, promote conservation, and secure ecologically sustainable
development and use of natural resources while promoting justifiable economic and
social development”

It is therefore every citizen’s right to have their air quality protected especially
considering the negative impact which can be caused by certain pollutants at a high
concentration. The Table 1: below represents the air pollutants that are likely to be
found in GSDM, their sources (considering activities identified) and health effects:

Pollutant

Sources

Health Effects

Carbon Monoxide
(CO)

Unvented paraffin, coal and gas space
heaters; leaking chimneys and furnaces;
back-drafting from furnaces, tobacco
driers, gas water heaters, wood stoves,
and fireplaces; gas stoves; generators
and other petrol or diesel powered
equipment; automobile exhaust from
attached garages; and tobacco smoke.
Incomplete oxidation during combustion
in gas ranges and unvented gas or
paraffin heaters may cause high
concentrations of CO in indoor air. Worn
or poorly adjusted and maintained
combustion devices (e.g., boilers,
furnaces) can be significant sources, or if
the flue is improperly sized, blocked,
disconnected, or is leaking. Auto, truck,
or bus exhaust from attached garages,
nearby roads, or parking areas can also
be a source.
Mineral ore processing, oil burning from
garages and workshops and chemical
manufacture

At low concentrations, fatigue in healthy
people and chest pain in people with
heart disease. At higher concentrations,
impaired vision and coordination;
headaches;
dizziness;
confusion;
nausea. Can cause flu-like symptoms
that clear up after leaving home. Fatal
at very high concentrations. Acute
effects are due to the formation of
carboxy-hemoglobin in the blood, which
inhibits oxygen intake. At moderate
concentrations, angina, impaired vision,
and reduced brain function may result.
At higher concentrations, CO exposure
can be fatal.

Sulphur
Dioxide(SO2)
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Causes acid rain, and extremely
detrimental to the health of the young
and the elderly

Pollutant
Nitrogen
Dioxide(NOx)

Sources
Fuel combustion, mineral ore processing,
aerobic decomposition and nitrogenous
fertilisers

Health Effects
- Eye, nose, and throat irritation. May
cause impaired lung function and
increased respiratory infections in young
children.
- NO2 acts mainly as an irritant affecting
the mucosa of the eyes, nose, throat,
and respiratory tract. Extremely highdose exposure (as in a building fire) to
NO2 may result in pulmonary edema
and diffuse lung injury. Continued
exposure to high NO2 levels can
contribute to the development of acute
or chronic bronchitis. Low level NO2
exposure
may
cause
increased
bronchial reactivity in some asthmatics,
decreased lung function in patients with
chronic obstructive pulmonary disease
and increased risk of respiratory
infections, especially in young children.

Volatile Organic
Compounds (VOCs)

Fuel Combustion (stored fuels and
automotive products)
VOCs are emitted by a wide array of
products numbering in the thousands.
Examples include: paints and lacquers, paint
strippers, cleaning supplies, pesticides,
building materials and furnishings, office
equipment such as copiers and printers,
correction fluids and carbonless copy paper,
graphics and craft materials including glues
and adhesives, permanent markers, and
photographic solutions.

Ozone

Formed
from
nitrogen
oxides
and
hydrocarbons in sunny conditions. These
chemicals are released by motor vehicles
and industry

Lead

Exhaust gasses from motor vehicles that use
lead petrol, smelters

Eye, nose, and throat irritation;
headaches,
loss
of
coordination,
nausea; damage to liver, kidney, and
central nervous system. Some organics
can cause cancer in animals; some are
suspected or known to cause cancer in
humans. Key signs or symptoms
associated with exposure to VOCs
include conjunctival irritation, nose and
throat discomfort, headache, allergic
skin reaction, dyspnea, declines in
serum cholinesterase levels, nausea,
emesis, epistaxis, fatigue, dizziness.
(a) Pulmonary function decrements and
localized lung edema in humans and
animals;
(b) Risk to public health implied by
alterations in pulmonary morphology
and host defense in animals; (c)
Increased mortality risk;
(d) Risk to public health implied by
altered connective tissue metabolism
and altered pulmonary morphology in
animals after long-term exposures and
pulmonary function decrements in
chronically exposed humans; (e)
Vegetation
damage;
(f)
Property
damage
(a) Learning disabilities; (b) Impairment
of blood formation and nerve conduction

Particles (PM10)

Motor vehicles, burning of plant
materials, bush fires, domestic fuel burning,
industrial operations comprising fugitive
dust, construction activities, refuse burning,
tyre burning, fugitive dust from agricultural
activities, wind erosion in open areas, dust
from gravel/dirt roads.

39 GSDM Air Quality Management Plan, November, 2008

Wide range of chronic
respiratory illness such as asthma and
chronic obstructive pulmonary
diseases as well as
worsening heart
conditions

Pollutant
Smog (Urban Haze)

Pesticides

Sources
Common in cities and caused by ground level
ozone occurring due to actions of the sun
mixed with particles and volatile organic
compounds
Products used to kill household pests
(insecticides, termiticides, and disinfectants).
Also, products used for agricultural pest
control and on lawns and gardens that drift or
are tracked inside the house.
Pesticides are classed as semi-volatile organic
compounds and include a variety of chemicals
in various forms. Pesticides are chemicals that
are used to kill or control pests which include
bacteria, fungi, and other organisms, in
addition to insects and rodents. Pesticides are
inherently toxic.

Health Effects
Visibility impairment on days when relative
humidity is less than 70 percent.
Can also cause extreme breathing difficulties
for asthmatics as well as affecting plant life
Irritation to eye, nose, and throat; damage to
central nervous system and kidney;
increased risk of cancer. Symptoms may
include headache, dizziness, muscular
weakness, and nausea. Chronic exposure to
some pesticides can result in damage to the
liver, kidneys, endocrine and nervous
systems.

Table 7: Priority Pollutants, sources and Effects

Hence, from the above summary it can be concluded that control measures need to
be put in place in order to make sure that certain concentration limits are not
exceeded. South Africa and the World Health Organisation (WHO) have set up
standards that need not to be exceeded. These standards are based on the ambient
air quality. Municipalities therefore, may not set standards above these limits. They
can only enact more stringent guidelines.
Local guidelines values expressed in ug/m3 (standarised at a temperature 200C
and a pressure of 101,3 kPa) and where appropriate ppb
Pollutant

Averaging period

Sulphur dioxide

Nitrogen dioxide

Guideline
(Ug/m3)
500

Basis of Guideline

10-minute
running average
1-hr

Guideline
(ppb)
185
130

350

EC, UK

24-hr

46

125

RSA, WHO, EC,UK

Instantaneous
peak
1-hr

500

955

RSA

104

200

RSA

24-hr

100

191

RSA

1-month

80

153

RSA

annual

21

40

RSA
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WHO

Pollutant

Averaging period

Nitrogen
monoxide

Oxides of
nitrogen

PM 10
Carbon
monoxide

Lead

Instantaneous
peak
1-hr

Guideline
(ppb)
900

Guideline
(Ug/m3)
1125

RSA

600

750

RSA

24-hr

300

375

RSA

1-month

200

250

RSA

annual

1500

188

RSA

Instantaneous
peak
1-hr

1400

2080

RSA

800

1132

RSA

24-hr

400

566

RSA

1-month

300

403

RSA

annual

200

284

RSA

25 800

50
40
30 000

WHO, EC
EC-phase 1
WHO, EC

8 600

10 000

24-hr
annual
1-hr
8-hr running
average
calculated on 1hourly averages
Quarterly average
annual

Ozone

PM2.5

Basis of Guideline

1.5

RSA

0.5

Instantaneous peak

250

500

WHO, EC, UK,
Australia
RSA

1-hr

100

200

Health criteria

8-hr running
average
calculated on 1
hourly averages
24-hr

60

120

EC target based on
WHO

10

Cancer risks
(<1:1million)

annual average
Benzene

Annual average

Table 8: Local Guidelines on air quality

Dust fall Evaluation Criteria
The Standards South Africa has published a new set of standards (SANS
1929:2005). The four-band scale to be used in the evaluation of dust fall is outlined
below and target, alert and action levels indicated. Dust fall rates shall be expressed
in units of (mg-2 day-1, 30-day average).
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Band
Number

Band Description
Label

Dust Fall-out Rate(D) (mg2
-1
day , 30-day average)

1

RESIDENTIAL

D<600

Permissible for residential and
light commercial

2

INDUSTRIAL

600<D<1200

Permissible
for
heavy
commercial and industrial

3

ACTION

4

ALERT

Comment

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

1 200<D<2 400

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

2 400<D

Table 9: Dust fall rates shall be expressed in units of (mg-2 day-1, 30-day average)

LEVEL

DUST-FALL RATE
-2

-1

(D) (mg m day ,

AVERAGING

PERMITTED

PERIOD

FREQUENCY OF

30-day average)

EXCEEDANCES

TARGET

300

Annual

ACTION RESIDENTIAL

600

30 days

Three within any
year, no two
sequential months.

ACTION INDUSTRIAL

1 200

30 days

Three within any
year, not sequential
months.

ALERT THRESHOLD

2 400

30 days

None.

First

exceedance requires
remediation

and

compulsory report to
authorities.

Table 10: Target, action and alert thresholds for ambient dust fall (SANS 1929: 2005)
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According to the proposed dust fall limits an enterprise may submit a request to the
authorities to operate within the Band 3 ACTION band for a limited period, providing
that this is essential in terms of the practical operation of the enterprise (for example
the final removal of a tailings deposit) and provided that the best available control
technology is applied for the duration. No margin of tolerance will be granted for
operations that result in dust fall rates in the Band 4 ALERT.
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CHAPTER 5:

SOURCE IDENTIFICATION AND
QUANTIFICATION

As discussed in Chapter 3, there are a number of key sources of pollutants in the
GSDM. This Chapter seeks to expand on some of the findings to date through the
consideration of the various processes and activities in each municipality as follows;
•

Industrial processes e.g. mining and boilers,

•

Household emissions e.g. fuel burning,

•

Agriculture,

•

Transportation,

•

Fires (veld and planned) and,

•

Waste disposal and Waste water treatment.

5.1 INDUSTRIAL SOURCES
The database of emissions as shown in Appendix 1 lists mining operations and
related downstream processing, but excludes various other sources e.g. panel
beaters / spray painters, laundries, all industries operating coal-fired boilers, petrol
depots and/or filling stations, crematoria, etc.

Plate: ASA Metals Dilokong Smelter
Dedicated questionnaires aimed at collecting emissions data from these industries
were compiled and submitted to the industries concerned for completion but were
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never returned. Actual site visits were done to these industries and information was
later released. There seems to be a lot of privacy and secrecy but most importantly
ignorance in these industries which may result in companies giving incorrect
information at the moment. This is one of the key elements which prompted the
formation of the SEF to try and close the gap between authorities and the private
sector.

5.2 TRAFFIC SOURCES
While typical emission factors for various types of vehicles and driving conditions are
available in the USA and Europe, all rely on reliable vehicle counts and vehicle fleet
composition. To commence with the compilation of a vehicle emissions database it is
essential that traffic counts for as many roads as possible in the GSDM are collated
into a single database. Such traffic counts should be carried out periodically by
either town planning or traffic departments and this data must be assembled by the
Technical Committee as a matter of urgency.

Emissions from vehicles include VOCs, CO, NOX, SO2 and PM. Mostly VOCs and
CO are caused by incomplete combustion, while NOX is caused due to the reaction
between nitrogen and oxygen inside the engine under high pressure and high
temperatures. SO2 is emitted from the sulphur contained within the fuel especially
diesel. In other cases lead particles are also emitted from the brake and clutch linings
as well as leaded petrol, which is however being phased out.

PM is mostly emitted from diesel driven vehicles and can be aggravated by the
condition of the car, speed, environmental conditions and the road conditions. Hence
gravel/ unsurfaced roads also tend to contribute towards PM.

5.3 RESIDENTIAL SOURCES
Similarly, emission factors from residential areas where fossil fuels, e.g. wood, coal,
etc., are burned have been compiled during various related air pollution studies in the
country. Emission Factors used in this report are as follows;
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EMISSION FACTORS
PM

CO

NOx

SOx

VOCs

Coal
HFO

8
1.2

3
0.6

3.75
6.6

20
60.44

0.055
0.2736

Wood waste
Paraffin
Diesel

3.6
0.24
1.2

6.8
0.6
0.8

0.75
2.4
8.49

0.07
1.22
8

0.11
0.03648
0.2

LPG

0.3

0.41

2.4

0

0.06

Table 11: Emission Factors
Emission factors:
kg pollutant / ton of solid fuel or kg pollutant / kiloliter of liquid fuel
Emissions Emitted = Annual Fuel Usage X Emission Factor / 1000
Units Emissions Emitted: ton pollutant/annum
Annual Fuel Usage (tons or kl) = Daily fuel usage (kg or liter) X 365 / 1000
These factors are based on population density, degree of electrification, etc. To
utilise these factors for the GSDM database, information about the size of residential
areas and number of residents are required. This information is typically available
from town planning departments and the data must start to be assembled by the
GSDM for future use.

Mopani
DC33
NP 354
Pol ok wa ne

NP 04A1
Dr ake nsb erg

Caprico rn
DC35

CBD C4
Bohlabela

NP 355
Lep ell e-N k ump i

NP 03A3
Feta kg omo

NP 364
Mook go po ng

DC36
Waterberg

CBL C5
Tu b atse

CBD C3
Sekhukhune
NP 03A2
Mak hu du tamag a

CBD MA 3

CBL C3
Marbl e Hal l

CBL C4
Gr ob ler sda l

Figure 19: Population Density in the GSDM
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Clusters
Provincial Growth Point
District Growth Point
Municipal Growth Point
Population Concentration Point
Local Services Point

Research has shown that domestic fuel burning contributes significantly towards
ambient air quality and also indoor air quality. Typical emissions include NOx, SO2,
CO and PM10. Chapter 4 has already discussed on the health impact of these
pollutants. Pollutants that are emitted from residential areas tend to influence air
quality in the immediate area as they are emitted at low altitudes. These emissions
often become trapped under a temperature inversion, thereby producing the grey
haze which is normally found in these areas especially in the morning and evening.
An analysis of the statistics that were compiled by Statistics SA in 2001 and 2007
reveal a major shift from the use of paraffin, wood, coal and animal dung, towards
cleaner fuels. Below are Tables (Percentage distribution of households by type of
energy/fuel used) showing this shift.

Energy/Fuel Type

Lighting

Heating

Census 2001

Electricity

Census 2007

Cooking

Census 2001

Census 2007

Census 2001

Census 2007

63.6

78.8

21.0

35.1

19.3

37.4

Gas

0.2

0.1

0.5

0.4

1.4

0.9

Paraffin

4.4

3.2

6.3

5.5

13.0

11.4

Candles

31.1

17.2

-

-

-

-

Solar

0.2

0.0

0.4

0.0

0.3

0.0

Wood

-

-

54.5

49.2

54.4

46.5

Coal

-

-

13.8

7.6

10.1

3.7

Animal dung

-

-

0.9

0.1

1.0

-

0.5

0.7

2.6

2.1

0.4

0.1

100.0

100.0

100.0

100.0

100.0

100.0

Other

TOTAL

Table 12; Summary of Percentage distribution of households by type of energy/fuel
used; Sekhukhune District
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Energy/Fuel Type

Lighting

Heating

Census 2001

Electricity

Census 2007

Cooking

Census 2001

Census 2007

Census 2001

Census 2007

82.4

93.3

35.0

36.1

26.4

35.3

Gas

0.1

-

0.4

0.2

0.9

0.8

Paraffin

2.0

0.9

6.2

4.6

9.6

7.5

Candles

14.9

5.3

-

-

-

-

Solar

0.1

0.0

0.1

-

0.3

-

Wood

-

-

52.4

56.0

61.1

56.3

Coal

-

-

2.9

2.0

1.3

0.1

Animal dung

-

-

0.3

-

0.2

-

0.4

0.4

2.8

1.2

0.3

-

100.0

100.0

100.0

100.0

100.0

100.0

Other

TOTAL

Table 13: Summary of Percentage distribution of households by type of energy/fuel
used; Marble Hall Local Municipality
Energy/Fuel Type

Lighting

Heating

Census 2001

Electricity

Census 2007

Cooking

Census 2001

Census 2007

Census 2001

Census 2007

85.5

86.3

25.1

29.3

22.9

37.3

Gas

0.5

0.4

0.7

0.9

1.8

2.3

Paraffin

0.5

1.6

7.4

4.6

20.8

20.6

Candles

13.1

11.5

-

-

-

-

0.1

-

0.7

0.1

0.5

0.1

Wood

26.1

30.7

24.4

25.8

Coal

36.3

29.2

28.3

13.8

0.7

0.1

0.9

-

Solar

Animal dung

Other

TOTAL

0.3

0.2

2.9

5.1

0.5

-

100.0

100.0

100.0

100.0

100.0

100.0

Table 14: Summary of Percentage distribution of households by type of energy/fuel
used; Elias Motsoaledi Local Municipality
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Energy/Fuel Type

Lighting

Heating

Census 2001

Electricity

Census 2007

Cooking

Census 2001

Census 2007

Census 2001

Census 2007

62.1

84.1

16.9

38.5

16.9

37.3

Gas

0.1

0.1

0.4

0.5

1.3

0.5

Paraffin

4.9

2.7

4.8

5.0

11.0

8.1

Candles

32.3

12.0

-

-

-

-

Solar

0.2

-

0.3

-

0.2

-

Wood

-

-

57.1

52.2

56.8

51.8

Coal

-

-

15.8

3.3

11.4

2.3

Animal dung

-

-

1.8

-

2.0

-

0.4

1.1

2.9

0.4

0.4

-

100.0

100.0

100.0

100.0

100.0

100.0

Other

TOTAL

Table 15: Summary of Percentage distribution of households by type of energy/fuel
used; Makhuduthamaga Local Municipality

Energy/Fuel Type

Lighting

Heating

Census 2001

Electricity

Census 2007

Cooking

Census 2001

Census 2007

Census 2001

Census 2007

39.2

69.5

16.5

20.1

17.8

30.8

0.2

-

0.5

-

1.4

0.3

Paraffin

13.1

7.3

6.0

2.1

7.0

4.1

Candles

46.1

22.9

-

-

-

-

Solar

0.2

-

0.3

-

0.2

-

Wood

-

-

73.1

74.5

72.4

64.4

Coal

-

-

1.7

0.6

0.6

-

Animal dung

-

-

0.2

-

0.3

-

1.2

0.3

1.7

2.7

0.3

0.4

100.0

100.0

100.0

100.0

100.0

100.0

Gas

Other

TOTAL

Table 16: Summary of Percentage distribution of households by type of energy/fuel
used; Fetakgomo Local Municipality
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Energy/Fuel Type

Lighting

Heating

Census 2001

Electricity

Census 2007

Cooking

Census 2001

Census 2007

Census 2001

Census 2007

46.6

66.1

16.8

41.0

16.1

40.5

Gas

0.2

0.1

0.5

0.1

1.5

0.5

Paraffin

5.1

4.4

6.9

7.9

11.9

11.8

Candles

47.2

28.5

-

-

-

-

Solar

0.3

0.0

0.4

-

0.4

-

Wood

-

-

70.4

48.8

68.1

46.8

Coal

-

-

2.0

0.7

0.6

0.3

Animal dung

-

-

0.7

0.1

0.8

-

0.7

0.1

2.2

1.5

0.5

0.1

100.0

100.0

100.0

100.0

100.0

100.0

Other

TOTAL

Table 17: Summary of Percentage distribution of households by type of energy/fuel
used; Greater Tubatse Local Municipality
As can be seen from the Tables above, there is a general decrease in the use of
‘dirty’ fuel due to development. This then means that domestic fuel burning will not
directly increase air pollution within the GSDM, at least for now, unless if something
drastic happens. However future studies to determine the actual levels of pollutants
in all high density areas were there is a lot of fuel burning will need to be done per
local municipality.

5.4 COMMERCIAL FARMING SOURCES
Pesticides (Appendix 4) used in the farming areas around GSDM and products used
to kill household pests (insecticides, termiticides, and disinfectants), are becoming an
area of concern. Pesticides are classified as semi-volatile organic compounds and
include a variety of chemicals in various forms. Pesticides are chemicals that are
used to kill or control pests which include bacteria, fungi, and other organisms, in
addition to insects and rodents. Pesticides are inherently toxic.

The use of pesticides without proper control can result in irritation to eyes, nose, and
throat; damage to the central nervous system and kidney; increased risk of cancer.
Symptoms may include headache, dizziness, muscular weakness, and nausea.
Chronic exposure to some pesticides can actually result in damage to the liver,
kidneys, endocrine and nervous systems.
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Both the active and inert ingredients in pesticides can be organic compounds;
therefore, both could add to the levels of airborne organics and inside homes.
However, as with other pollutants in the district, there is still insufficient
understanding at present about what pesticide concentrations are necessary to
produce these effects.

Exposure to high levels of pesticides, commonly associated with misapplication, has
produced various symptoms, including headaches, dizziness, muscle twitching,
weakness, tingling sensations, and nausea. In addition, a number of international
organisations are concerned that some pesticide compounds might cause long-term
damage to the liver and the central nervous system, as well as an increased risk of
cancer. This however requires further investigation in the District.

Pesticides in GSDM are applied aerially by a helicopter or from the ground by
specially designed tankers of physically by people. Appendix 4 details the most
common pesticides that are being used in the area and their active ingredients.

5.5 LANDFILL SITES
Landfill sites also contribute towards air pollution through the emission of pollutants
like methane (CH4) and carbon dioxide (CO2). Other sites which contribute similar
pollutants are Waste Water Treatment Plants. These two green house gas pollutants
are mainly known for their contribution towards global warming. The district has got
the following landfill sites in use.
Name

Status

Quantities

Tubatse Local Municipality
Burgersfort Landfill site

Permitted (GCB)

351m 3/week

Steelport dumping site

Not permitted

80m3/week

Ohrigstad dumping site

Not permitted

24m3/week

Praktiseer dumping site

Not permitted

100m /week

3

Fetakgomo Local Municipality
No formal dumping site

-

Makhuduthamaga Local Municipality
Jane Furse Landfill site

Permitted

-

Permitted

-

Permitted

-

Elias Motsoaledi Local Municipality
Groblersdal Landfill site
Marble Hall Local Municipality
Marble Hall Landfill site

Table 18: Landfill sites in the GSDM
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In order to avert the impact of CH4 and CO2 on human health from landfill sites and
mine dumps, GDACE proposed buffer zones as follows;
Proposed buffer zones around general Landfill sites (communal to large) and
hazardous landfill sites (GDACE, 2002)
General Landfill Site

Hazardous Waste Landfill

Best case buffer

400m

2000m

Worst case buffer

200m

1000m

Table 19: Landfill site buffer zones

In most cases within the GSDM, these buffer zones have been respected. The only
problem is that some of the sites are not properly fenced and hence people were
noticed roaming and even staying within the sites. This may have health implications
in the long run.

5.6 SUMMARY OF KEY POLLUTION SOURCES
POLLUTANTS

AND

ASSOCIATED CRITERIA

Pollutant

Main Contributing Sources

SO2

Industrial processes e.g. smelters, boilers; Vehicle emissions; Fuel
combustion, Biomass burning

NOX

Industrial

processes

e.g.

smelters;

Vehicle

emissions;

Fuel

combustion, Biomass burning
CO

Industrial processes e.g. smelters, boilers; Vehicle emissions; Fuel
combustion, Biomass burning

PM10

Industrial processes e.g. mining, smelters; Vehicle emissions; Fuel
combustion, Biomass burning; Unpaved road surfaces; Farming

VOCs

Industrial processes; Vehicle emissions; Fuel combustion, Biomass
burning

Pb

Vehicle emissions and accessories

CH4

Landfill sites and waste water treatment plants

Pesticides

Spraying of agricultural fields

Table 20: Summary of key pollutants in the GSDM
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CHAPTER 6:

DRAFT SOURCE INVENTORY

6.1 TUBATSE LOCAL MUNICIPALITY EMISSION SOURCES
The Tubatse Local Municipality is found in the Northern part of the District. The main
towns in the area are Burgersfort, Steelport and Orighstad. The main activity in this
area is the mining of chrome and platinum. There are also three chrome smelters in
the area. This then means that the area is likely to have air pollutants like sulphur
dioxide, nitrous oxides, chromium (VI) and particulate matter. There is also a lot of
traffic in the area due to the transportation of minerals which introduces a lot of
pollution from the vehicles. Other pollutants like pesticides can also emanate from
the farms around Orighstad, the extent of which has not yet been determined.

Plate 3: Tubatse Ferrochrome

As has become the norm in our Urban Centres, areas like the one below are
mushrooming in almost every town in GSDM. This results in air pollution.
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Plate 4: Open cooking area in Burgersfort

Plate 5: Burning of forests by villagers
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6.2 ELIAS MOTSOALEDI & MARBLE HALL LOCAL MUNICIPALITIES EMISSION
SOURCES
A lot of farming activities were identified in the Groblersdal Local Municipal area and
also towards Marble Hall Local Municipality. The area is therefore susceptible to
pesticides pollutants, the impact levels of which are yet to be determined. A research
forum has already been put in place by the Department of Agriculture in trying to get
a solution to the current issues. Methane gas is also being suspected to be emitted
from the Loskop Dam due to heavy metal deposits accumulating in the dam the
origin of which is still under investigation. Dust pollution and smoke pollution from the
burning of grass or harvest remnants is also another source of pollutants in the area.
Tobacco driers use coal as a source of fuel and this also causes air pollution.

6.3 FETAKGOMO AND MAKHUDUTHAMAGA LOCAL MUNICIPALITIES EMISSION
SOURCES
The Fetakgomo and Makhuduthamaga Local municipalities do not have a lot of
industrial or commercial activity except for one mine in each of the Municipalities. The
main urban centres are Ga-Nkwana for Fetakgomo and Jane Furse for
Makhuduthamaga.

Fetakgomo

has

Lebowa

Platinum

Mines

(Atok)

and

Makhuduthamaga has Mapochs steel mine. The normal pollutants associated with
mines can also be detected in the areas around the mines.

6.4 SUMMARY EMISSION SOURCES
The main sources of emission in the District are mining and all its related activities in
the Tubatse area and the spraying of crops due to Agricultural activities in
Groblersdal and Marble Hall. These activities have led to an increased amount of
diesel vehicles on the roads and plant equipment, which has also resulted in a lot of
vehicular emissions. Landfill site burning has also been identified as a major problem
which can be resolved as soon as possible by the Local municipalities. The table
below presents the draft emission/source inventory for the GSDM
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Municipality

Tubatse

Source

Pollutant

Other

origin

pollutants

Criteria Pollutants
SO2

NOX

PM10

CO

O3

VOCs

Pb

√

Attaclay Mine

Mining activities

ASA Dilokong Mine

Smelter

√

√

√

√

Avbob Funeral services

Gas incinerator

√

√

√

√

√

Burgersfort Tshisanyama

Fuel combustion

√

√

√

√

√

Dilokong Hospital

Boiler/ Gas fuelled

√

√

√

√

√

√

√

√

√

√

Dioxins & Furans

Incinerator
Domestic fuel burning

Wood,

paraffin,

coal
Dwarsrivier Chrome Mine

Mining activities

√

ECM Lannex Mine

Mining activities

√

ECM Steelport

Mining activities

√

ECM Tweefontein

Mining activities

√

ECM Doornbosch

Mining activities

√

Harvecroft Mine

Mining activities

√

Helena mine

Mining activities

HC Boschoff Hospital

Boiler/Coal fuelled

√
Dioxins & Furans

√

√

√

√

√

Odours & Methane

√

√

√

√

√

incinerator
Landfill sites

Burning Tyres

Letsompiri sand mine

Mining activities

√
√

Mapochs

Smelter

Marula Platinum Mine

Mining activities

Mecklenburg Hospital

Boiler/Coal fuelled

√

√

√

√
Dioxins & Furans

√

√

√

√

√

incinerator
√

Modikwa Platinum Mine

Mining activities

Mototolo Mine

Mining activities

Ohrigstad Tobacco Dryers

Coal fired Dryers

√

√

√

√

Penge Hospital

Boiler/Diesel

√

√

√

√

√

√

fuelled incinerator
Samrec Andulusite Mine

Mining activities

√

Smokey Hill Mine

Mining activities

√

Steelport Idustrial complex

Mixed industry

√

√

√

√

Supa Bread Bakery

Boiler

√

√

√

√

Thorncliff Mine

Mining activities

Transmix

Mining activities

Tswelopele Funeral Serv

Gas incinerator

Tubatse Ferrochrome

Smelter

Twickenham

Mining activities

√

Mining activities

√

Platinum

√

√

√

√

√
√

Cr(VI)

√

√

√

√

√

√

√

√

√

Mine
Two Rivers Platinum Mine

√

Unpaved roads
√

√

Boiler

Waste Water Treatment

Various

Odours & Methane

√

Xstrata Lion Ferrochrome

Smelter

Cr(VI)

√

√

√

√

√

√

Vehicle Emissions
Farms

Elias Motsoaledi

√

Dry Cleaner

√

√
√
√

√

Pesticides

√

B3 Funeral Services

Gas incinerator

√

√

√

√

Dry Cleaners

Boilers

√

√

√

√

Domestic fuel burning

Wood,

√

√

√

√

√

√

√

√

√

√

paraffin,

√

√

√

coal
Doves Funeral Parlour

Gas incinerator

Farms

Pesticides

Groblersdal Hospital

Boiler/Incinerator

Dioxins & Furans

√

√

√

√

√

Groblersdal Landfill site

Burning Tyres

Odours & Methane

√

√

√

√

√

Sasko Sam Bakery

Boiler

√

√

√

√

Tobacco Dryers

Coal fired Dryers

√

√

√

√

√

√

Unpaved roads
√

Vehicle Emissions
Waste Water Treatment

√

Odours & Methane
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√

√

√
√

√

√

√

Municipality

Marble Hall

Source

Pollutant

Other

origin

pollutants

BCC Funeral Mortuary

Gas incinerator

Brick making

Brick making

Criteria Pollutants
SO2
√

NOX
√

PM10
√

CO

O3

VOCs

√

√

√

√

√

√

Pb

√
√

Cargill

√

Clark Cotton
Domestic fuel burning

Wood,

√

paraffin,

√

√

coal
Lime Chem

Mining activities

Lyttelton Dolomite mine

Mining activities

Marble

Gas incinerator

Hall

Funeral

√
√
√

√

√

Undertakers
√

Marble Hall Clinic
Marble Hall Landfill site

Burning Tyres

Odours & Methane

√

√

√

√

√

Matlala Hospital

Boiler/ Coal fuelled

Dioxins & Furans

√

√

√

√

√

√

√

√

√

incinerator
Quality Dry Cleaners

Boilers

√

Unpaved roads
√

Vehicle Emissions
Waste Water Treatment

Makhuduthamaga

Jane Furse Hospital

Boiler/ Coal fuelled

√

√

√

√

Odours & Methane

√

Dioxins & Furans

√

√

√

√

√

√

√

√

√

√

√

√

√

incinerator
Domestic fuel burning

Wood,

paraffin,

coal
Jane Furse Landfill site

Burning Tyres

√

√

√

√

Progressive Bakery

Boiler

√

√

√

√

Boilers

√

√

√

√

Gas incinerator

√

√

√

√

√

√

Sekhukhuneland

Dry

Odours & Methane

Cleaners
Tswelopele

Funeral

√

Services
√

Unpaved roads
Vehicle Emissions
Waste Water Treatment

Fetakgomo

Ga-Nkwana

Odours & Methane

√

√

√

√

√

√

√

Business

Centre
Domestic fuel burning

Wood,

paraffin,

√

√

√

√

√

coal
Lebowa Platinum Mine

√

Mining activities

√

Unpaved roads
√

Vehicle Emissions

Table 21: Draft Emission Inventory
References: EPA. 1999. Emissions Inventory Guidance
PM
VOC
CO
Pes
NOx
SO2

=
=
=
=
=
=

Particulate Matter
Volatile Organic Compounds
Carbon Monoxide
Pesticides
Nitrogen Dioxide
Sulphur Dioxide
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√

√

√

√

√

CHAPTER 7:

LEGISLATIVE OVERVIEW

It is important to implement effective measures or plans that will contribute to
addressing the identified areas of AQM and thereby prevent the pollution of the local,
district, province and national resources, be it - land, water or air.

From a legal perspective, pollution is defined in the National Environmental
Management Act (Act 107 of 1998), as involving any change to the environment
caused by substances, radioactive or other waves, noise, odours, heat or dust
emitted from any activity, including storage or treatment of waste or substances,
construction and the provision of services. It is stated that the change must have had
an adverse effect on human health or well-being or on ecosystems, or on materials
useful to people, or will have such an effect in the future (NEMA Sec. 1(1)(xxiv)).

The following Acts form the backbone to the protection of the environment
particularly, where air quality management is concerned:
•

Constitution of the Republic of South Africa Act, 1996 (Act 108 of 1996)

•

National Environmental Management Act, 1998 (Act 107 of 1998)

•

Atmospheric Pollution Prevention Act, 1965 (Act 45 of 1965)

•

National Environmental Management: Air Quality Act,2004 (Act 39 of 2004)

•

The Road Traffic Act, 1989 (Act 29 of 1989) provides for the local municipality to
make regulations and By-Laws regarding the emission of exhaust gas, smoke, fuel,
oil, visible vapours, sparks, ash or grit from any vehicle operating on a public road.

•

Environment Conservation Act 1989, (Act 73 of 1989)

•

Limpopo Environmental Management Act, 2003 (Act 7 of 2003)

•

UNFCCC’s Kyoto Protocol

The Acts listed above are discussed in greater detail in the sub-section below.

7.1 CONSTITUTION OF THE REPUBLIC OF SOUTH AFRICA ACT, 108 OF 1996
All legislation has to fall within the stipulations of the Constitution. The following
Chapters and Sections and are of particular relevance when developing waste
legislation specific to the National Waste Management Strategy (NWMS):
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•

Chapter 2: Bill of Rights
a)

Section 24: Everyone has the right to an environment that is not
harmful to their health or well being;

b)

Section 32: Access to information; and

c)

Section 33: Just administrative action

•

Chapter 6: Provincial Government competency (Schedules 4 & 5); and

•

Chapter 7: Local Government competency (Schedule 4 & 5).

7.2 NATIONAL ENVIRONMENTAL MANAGEMENT ACT, 107 OF 1998
The National Environmental Management Act (NEMA), (Act 107 of 1998) is the
framework legislation governing environmental matters and all other legislation
must be read subject to its provisions.

This Act provides for co–operative

environmental governance by establishing principles for decision-making on
matters affecting the environment.

As the principal Framework Act for

environmental issues, it has direct relevance to the implementation of the
AQMP. One of the key implications is the designation of the Department of
Environmental Affairs and Tourism (DEAT) as lead agent for the environment.
In the drafting of NEMA, specific roles have been identified for the National
Environment Advisory Forum (NEAF) and for the Committee for Environmental
Co–ordination (CEC), while provision has also been made for using
Environmental Implementation and Management Plans, and Environmental
Management Co–operation Agreements.

While NEMA does not deal specifically with atmospheric pollution management,
it nonetheless sets out some important provisions where sustainable
development requires the consideration of, amongst other factors3: that waste
is avoided, or where it cannot altogether be avoided, minimised and re-used or
recycled where possible and otherwise disposed of in a responsible manner
(section 2(4)(a)(iv)).
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There is a “duty of care” on persons to take reasonable measures to prevent
pollution or degradation of the environment from occurring, continuing or
recurring, or in so far as such harm is authorised by law or cannot reasonably
be avoided or stopped, to minimise and rectify such pollution or degradation of
the environment (section 28(1)). This “duty of care” rests on, amongst others,
the landowner and person in control or user thereof (section 28(2)).

Since all organs of state are bound by the Act this would therefore also extend
to all of the local authorities in the GSDM and their staff. In the event of any
facility being operated as a public-private-partnership there would be joint and
several liability and responsibility for the local authority concerned and the
appointed private service operators or service providers.

7.3 ATMOSPHERIC POLLUTION PREVENTION ACT, 45 OF 1965
When it is fully operational, the NEMAQA will repeal in its entirety the APPA,
including the Schedule of activities. See attached Schedule. All of the issues
that were addressed by this Act have been included in the new Act. APPA
combines features of a framework umbrella Act, with the control of scheduled
industrial processes pertaining to noxious and offensive gases, in national
government, while the control of smoke, dust and vehicular emissions is carried
out at local authority level.

7.4 THE ENVIRONMENT CONSERVATION ACT, 73 OF 1989
This Act is of particular relevance to AQM. The Department of Environment
Affairs and Tourism (DEAT) is the main custodian of the Act. According to the
Environmental Conservation Act: “waste” means any matter, whether gaseous,
liquid or solid or any combination thereof, which is from time to time designated
by the Minister by notice in the Gazette as an undesirable or superfluous
by-product, emission, residue or remainder of any process or activity (S1).

This definition is supplemented by the Identification of Matter as Waste
published in GN 1986 of 24 August 1990 according to which “waste” is an
undesirable or superfluous by-product, emission, residue or remainder of any
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process or activity, any matter, gaseous, liquid or solid or any combination
thereof, originating from any residential, commercial or industrial area, which—
a)

is discarded by any person; or

b)

is accumulated and stored by any person with the purpose of eventually
discarding it with or without prior treatment connected with the discarding
thereof; or

c)

is stored by any person with the purpose of recycling, re-using or
extracting a usable product from such matter.

Sections of the Act, which are of specific importance to air pollution and waste
management, include:
•

Section 19: Littering, administered by Local Authorities;

•

Section 20: Waste management (permitting of waste disposal sites); and

•

Section 24: Regulations regarding waste management – although this
section has an emphasis on waste disposal, it has significant potential to
be used in implementing a number of the NWMS initiatives.

7.5 THE NATIONAL ENVIRONMENTAL MANAGEMENT AIR QUALITY ACT, 39
OF 2004
This new Act, which is administered by the DEAT, regulates and controls air
pollution. It essentially replaces the Atmospheric Pollution Prevention Act, Act
45 of 1965, with the main objective of bringing the South African legislation into
line with approaches that have been developed internationally for the control of
air pollution.

The Act sets norms and standards relating to•

Institutional frameworks, roles and responsibilities;

•

Air quality management planning;

•

Air quality monitoring and information management;

•

Air quality management measures; and

•

General compliance and enforcement provisions.

These norms and standards are set in order to-
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•

protect, restore and enhance the air quality in the Republic, having regard
to the need to ensure sustainable development;

•

provide increased opportunities for public involvement and participation in
the protection of air quality;

•

ensure that the public has access to relevant and meaningful information
about air pollution;

•

reduce risks to human health and prevent the degradation of air quality by
the use of mechanisms that promote:



pollution prevention and cleaner production,



the reduction to harmless levels of the discharge of substances likely to
impair air quality,



the making of progressive environmental improvements, including the
reduction of pollution at source,



the monitoring and reporting of air quality on a regular basis;



strengthen the regulatory framework for management of air quality;



improve the efficiency of administration of air quality legislation; and



give effect to the Republic’s international obligations.

The Act does not, at present, include any new standards, e.g. for air emissions,
but maintains the standards included in the Atmospheric Pollution Prevention
Act until such time as new standards are regulated. In terms of Schedule 2 of
the Atmospheric Pollution Prevention Act “waste incineration processes”
incineration of waste is deemed to be a scheduled process thus requiring a
registration certificate.

On publication of the new Act, existing registration

certificates are valid for a period of two years and, in terms of section 60,
owners of incinerators and other scheduled processes must apply for an
“atmospheric emission licence” within this period.

Municipal Structures Act, together with the Local Government: Municipal
Systems Act 32 of 2000 have firmly established Local Government as an
autonomous sphere of government having specific functions defined by the
Constitution.

Local government functions explicitly stated or implied in the

National Air Quality Management Act are as follows:
-

compilation and implementation of AQM policies
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-

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

-

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

-

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

-

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

-

enforce compliance on all applicable legislation

-

implement public awareness campaigns on air quality issues

Key functions which may be added include:
-

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

-

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

7.6 LIMPOPO ENVIRONMENTAL MANAGEMENT ACT, 7 OF 2003
Chapter 13 of this Act deals with Environmental pollution. Section 89 prohibits
illegal disposal of waste and section 92 allows the MEC to outline waste
management Regulations which relate to the following;
(a)

the submission of statistics on the quantity and types of waste produced;

(b)

the classification of different types of waste and the handling, storage,
transportation and disposal of waste

(c)

the location, planning and design of waste disposal sites,
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(d)

control over the management of waste disposal sites, installations and
equipment;

(e)

the administration arrangements for the effective disposal of waste;

(f)

the dissemination of information to the public on effective waste disposal;

(g)

any other matter that may be necessary or expedient for the effective
disposal of waste for the protection of the environment

The Act requires the appointment of Environmental Compliance Officers
(section 94) and Honorary Environmental Compliance Officers (section 95) by
the Head of the Environmental Management Authority.

7.7 ROAD TRAFFIC ACT, 29 OF 1989
The Road Traffic Act, 1989 (Act 29 of 1989) provides for the local municipality
to make regulations and By-Laws regarding the emission of exhaust gas,
smoke, fuel, oil, visible vapours, sparks, ash or grit from any vehicle operating
on a public road.

7.8 INTERNATIONAL AND REGIONAL LEGISLATION
The Kyoto Protocol which propagates that developed countries (Annex 1) should
reduce their GHG emissions by 5.2% compared to the 1990 levels between the
period 2008 to 2012 is the main driver of air quality issues on the international scene.
The South African government initially ratified the UNFCCC in August, 1997 and later
on acceded to the UNFCCC’s Kyoto Protocol in July 2002. An Initial National
Communication in accordance with Article 12 of the Convention has already been
prepared. Three principle mechanisms are being used to achieve these goals;
•

The Cleaner Development Mechanism (CDM), which assists sustainable
development and use of cleaner technology by developing nations (NonAnnex 1). This is being done through the support of GHG emission reduction
projects in developing nations by the developed countries. This allows the
investor to gain Certified Emissions Credits for themselves or they can also
buy Certified Emission Reductions from someone who would have invested in
such a project. The Department of Minerals and Energy (DME) has already set
up the Designated National Authority (DNA) in line with the requirements of
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the Kyoto Protocol. This branch is involved with encouraging industry and the
general public to use cleaner ways.
•

Joint Implementation (JI) mechanism involves the implementation of GHG
emission reduction projects between developed countries.

• The Emission Trading (ET) mechanism involves the trading of carbon credits.
On a Regional Level the Air Pollution Information Network for Africa (APINA) which
includes the Harare Resolution on the Prevention and Control of Regional Air
Pollution in Southern Africa and its likely Transboundary effects (1998) and the
Maputo Declaration on the Prevention and Control of Regional Air Pollution in
Southern Africa and its likely Transboundary effects (2003) also deal with the
promotion of managing air pollution.

The projects under consideration should have a very strong Sustainable
Development Criteria which tries to balance the environmental issues with the
economic benefits and social considerations.

Figure 20: CDM Approval process
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Figure 21: DNA Approval Procedure
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CHAPTER 8:

AIR QUALITY MANAGEMENT

Air quality management is defined as the regulation of the amount, location and time
of pollutant emissions to achieve some clearly defined set of ambient air quality
standards or goals (Stern,1997).
8.1

OVERVIEW

In order for the GSDM to come up with a proper Air Quality Management, a vision,
objectives and goals should be set up. These objectives and goals should then drive
or steer the GSDM towards a common vision. Air Quality Management is however
not confined to a particular area due to the mobility of pollutants, hence in
establishing the various objectives and goals, other areas’ visions and objectives
should be considered as well.
During the documentation of this plan, a number of local and international
management plans were considered so as to strike a good balance. The local
management plans that were consulted include that of Johannesburg, Ekurhuleni,
Rustenburg and Capricorn. Various international plans were consulted e.g.
California, South Coast e.t.c.
8.1.1 VISION
The Greater Sekhukhune District Municipality is committed to the protection of its
citizens and hence will endeavor to maintain a cleaner environment for them through
the control and implementation of good air quality management standards.
8.1.2 OBJECTIVES
The specific objectives of generating the Plan are to:
•

Ensure the identification of significant air pollutants through the
establishment of a comprehensive air quality monitoring system;

•

Control the emission of air pollutants;

•

Implement planned Air Quality Management strategies;

•

Achieve acceptable air quality levels throughout GSDM;

•

Promote a clean and healthy environment for all citizens within GSDM;

•

Minimize the negative impacts of air pollution on health and the
environment;
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•

Promote the reduction of greenhouse gases so as to support the district's
climate change protection programme;

•

Promote the use of renewable energies and implementation of energy
efficiency programmes; and

•

Educate the GSDM on air quality management issues through training and
awareness campaigns.

8.2

AIR QUALITY M ANAGEMENT APPROACH

Air quality management is the process by which air quality is assessed and response
strategies are developed and introduced.
Air quality per se cannot be managed rather the activities relating to emissions can
be managed in order to improve air quality and minimise impacts. Activities relating to
exposure can also be managed in order to reduce exposure and minimise impacts.

Figure 22: Air Quality Management Plan

Air quality management capabilities are therefore associated with the provision of
decision-relevant information for policy makers and managers and with the
administrative and legislative framework to enable maintenance or attainment of
acceptable air quality. With this background in mind, the Draft Air Quality
Management Plan is hereby presented.
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8.3

AIR QUALITY MONITORING SYSTEM

The establishment of a good air quality monitoring system is key to the achievement
of the GSDM’s key objectives. The whole system includes having proper personnel,
the right equipment which should be well maintained, and ensuring continuous
monitoring. Below is a diagrammatic representation of the various components of
such a system.

Figure 23: Air Quality Monitoring System for the GSDM
The GSDM is currently involved in passive air quality monitoring which is an
inexpensive method of gathering information and it has the advantage of covering a
large area. This type of monitoring should continue and new strategic areas
introduced so as to have a comprehensive monitoring network. Such areas would
include all the high density areas around the towns and all villages surrounding the
smelters within the Tubatse local municipality.
However continuous monitoring is also required since it enhances the provision
continuous, accurate data on pollution concentrations at a specific location.
However, limitations of this type of monitoring are
coverage,

technical skills

required

associated

with

spatial

for maintenance and calibration as

well as the ongoing financial implications. The GSDM would need to acquire air
monitoring equipment as well as a system that will automatically retrieve air
quality data from

loggers and sensors for

the management

of remote

data

acquisition equipment. This system should have data correction functions for quality
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assurance. An ambient air quality monitoring station requires a person responsible
for maintaining the network, calibrating the instruments as well as analysing data and
compiling reports for compliance assessment. Below is a picture showing how the
monitoring station will look like.

Figure 24: Continuous Ambient Air Quality Monitoring Equipment.
A cost estimate of the equipment required is given below. Prices are valid as of
January, 2009.
ITEM
1

QTY
1

DESCRIPTION
Opsis Model SM200 PM10 sampler, complete with:

TOTAL
RAND
R

276 160.00

USEPA-certified PM10 sampling head
Temperature stabilised inlet manifold
Real-time particulate monitor
Analog out signals of real-time particulate
concentration and
24-hour concentration
400 x 47mm Glass fibre filters
1 x Extra filter container
20 x Extra filter cassettes
1 x Consumable kit for 1-year’s operation
2

1

Teledyne API Model 100E SO2 gas analyser

R 101 050.00

3

1

Teledyne API Model 200E NOx gas analyser

R 107 280.00

4

1

PCF Elletronica BTEX analyser

R 369 830.00

5

1

Opsis Model SM200 PM10 sampler consumable kit
4 x boxes of 50 47mm quartz filters

R 19 010.00
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6

1

TAPI Model 100E consumables kit for annual
operation

R

7

1

TAPI Model 200E consumables kit for annual
operation
TOTAL

5 380.00

R 6 110.00

884 820.00

INSTALLATION AND COMMISSIONING PER STATION

ITEM

1

QTY

1

DESCRIPTION
Installation of all equipment on site,
interfacing with and programming of the
data logger and training

UNIT COST
RAND
R 15 400.00

TOTAL
RAND
R 15 400.00

WEATHER MONITORING EQUIPMENT

ITEM
1

QTY
1

DESCRIPTION
RM Young weather station consisting of the
following:
1 x Wind speed / direction sensor
1 x Relative humidity / temperature sensor
1 x Radiation shield
1 x Licor solar radiation sensor
1 x 9m self-supporting lattice mast

UNIT COST
RAND

TOTAL
RAND
R 59 200.00

R 17 500.00
R 15 130.00
R 3 800.00
R 8 970.00
R 13 800.00

Total for weather sensors, excl. VAT

R 59 200.00

DATA LOGGING HARDWARE AND SOFTWARE
ITEM

QTY

DESCRIPTION

UNIT COST
RAND

TOTAL
RAND

1

1

Opsis Model DL256 multi-channel data
logger, per station

R 48 410.00

R 48 410.00

2

1

Opsis Comvisioner data communication
software
Opsis Reporter data reporting software

R 69 540.00

R 69 540.00

R 69 540.00

R 69 540.00

1

(Collects data from logger, validation and
automated reporting), set up to handle 5
stations
Total for Data Logging, excl. VAT
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R 187 490.00

SHELTER FOR A FIXED STATION

ITEM
1

QTY
1

DESCRIPTION
AQM shelter, measuring +/- 3 x 2.4 x 2.4
metres, complete with:

UNIT COST
RAND
R 155 000.00

TOTAL
RAND
R 155 000.00

1 x Air inlet manifold system
1 x 3 KVA UPS, 10 minute back-up
1 x UPS power distribution board
1 x Non-UPS power distribution board
8 x Dedicated UPS socket plug points
8 x Dedicated non-UPS socket plug points
2 x Earth leakage units
1 x Twin fluorescent light, roof mounted
1 x 9000 BTU air conditioner
2 x Roof vents (gas inlet and PM10 probe)
1 x Internal temperature sensor
1 x Fire extinguisher
1 x Small cat ladder
1 x Rack for mounting of gas analysers
1 x Set of drawers
1 x GSM Modem for data downloading
Station will be fitted with a temperature
sensor and power cut out system
Delivery to Sekhukhune included
Total for fixed shelter, excl. VAT

R 155 000.00

MAINTENANCE BUDGET COSTS SUMMARY
The monthly costs for the various maintenance options are summarised below.
Level 1 maintenance
Level 2 maintenance
Level 3 maintenance
Calibration costs
Consumable items costs

R
R
R
R
R

6 600.00
6 400.00
6 800.00
2 100.00
2 050.00

TOTAL MAINTENANCE COSTS

R 23 950.00

GRAND TOTAL (1 COMPLETE STATION)

R 1 242 710.00

4 X STATIONS TOTAL

R 4 970 840.00

MONITORING STATIONS PROPOSED POSITION
1. Near Steelport
2. Tubatse Village
3. Modikwa/ASA Area
4. Mobile for the Towns & isolated Mines
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8.4

PROPOSED PARAMETERS TO BE MONITORED

Based on the current assessment, it is proposed that the following parameters be
monitored at the selected locations.

Location

Type of Monitoring

Parameters

Towns & Urban areas

Continuous/Passive

SO2, NOX, PM10, VOCs, O3,
Pb
Wind speed, wind direction,
temperature, solar radiation,
rainfall, humidity

Mining Areas

Continuous

SO2, NOX, PM10, VOCs, O3,
Pb, PM2.5, CO, Dust fall-out
Wind speed, wind direction,
temperature, solar radiation,
rainfall, humidity

Villages/Townships

Passive

SO2, NOX, PM10, VOCs,
Wind speed, wind direction,
temperature, solar radiation,
rainfall, humidity

8.5

ATMOSPHERIC DISPERSION MODELLING

A number of models are available on the market for the purposes of atmospheric
dispersion modelling. The ones that are being utilised locally include ADMS Urban, by the
City of Johannesburg, the Norwegian AirQuis model by Ethekwini Municipality and the
locally developed DAPPS model. There are other USEPA models like CALPUFF which is
designed for long range transportation of pollutants and in complex terrains. For the
purposes of the GSDM, the CALPUFF model will be recommended.

8.6

CAPACITY BUILDING AND TRAINING

As noted during the assessment phase, the GSDM does not currently have qualified
people or trained people for the purposes of air quality management. It is therefore
recommended that all the proposed people be taken for formal training or short courses.
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It is also proposed that the following personnel be appointed as soon as is practically
possible;
•

Senior Air Quality Scientist

•

Air Quality Officers (X3)

•

Air Quality Technicians (X3)

The function of these people will be as follows;

Senior Atmospheric Scientist;
This person must have a University degree with a broad knowledge and
understanding of air quality related issues and air quality management. This
person will be responsible for the co-ordination of air quality management at a
District level. Main tasks include:
•

Provide air quality management support to the Local Municipalities

•

Assist in rolling out the emissions reduction strategies in the Local
Municipalities

•

oversee

emissions

inventory

development,

dispersion

modelling,

database management and GIS
•

Assist with Local Municipalities Air Quality Management Plans development
and implementation

•

Assist with emission reduction strategies development

•

Permitting and licensing of listed activities

Air Quality Officer;
This person will be responsible for the management and co-ordination of air
quality at both the District and Local Municipality Level. This person should
have a University degree or Diploma and a good local knowledge of the air pollution
related issues in the GSDM. Main tasks that this person will be responsible for
include:
•

Rolling out of the recommended emissions reduction strategies

•

Management of everyday air quality concerns within each Local Municipality

•

Develop and maintain a comprehensive emissions inventory of all sources in
the GSDM

•

Undertake

dispersion

modelling

concentrations
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simulations

of

predicted

pollutant

•

Licensing and control of non-domestic fuel burning and listed activities

•

Responsible for the initiation of public awareness programmes around air
quality issues

Air Quality Technician;
This person will be responsible for the maintenance and calibration of the
ambient air quality monitoring stations as well as the proposed passive
monitoring network. Other tasks will include:
•

Data collection and collation

•

Reporting to the Air Quality Officer

•

Management of air quality laboratories

8.7

EMISSION REDUCTION STRATEGIES

The GSDM has got four main areas of concern in terms of air pollution namely;
•

Mining Industry,

•

Transportation,

•

Domestic fuel burning, and

•

Commercial farms.

8.7.1 MINING INDUSTRY
The mining industry in the GSDM is mainly concentrated in the Greater Tubatse local
municipality. There are four smelters in this area which makes it an area of concern. The
smelters have a baghouse installed which helps in the reduction of particulate matter. It is
therefore necessary for the mines to make sure that the baghouse is always in good
operational condition.

Mines should also be encouraged to suppress dust by always keeping the unsurfaced
roads wet and driving on these roads at low speeds. Venting of any gases from the mines
should also be done in a controlled way and in proper weather conditions.

All the mines should be encouraged to stick to their permitting conditions and also keep an
up to date emissions inventory which will be reviewed annually.
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8.7.2 DOMESTIC BURNING
In 2003, the DME developed the Integrated Clean Household Energy Strategy.
This strategy
methods

identified

three

phases;

(1)

REFINE

current

combustion

and appliances, (2) REPLACE coal with electricity, Low Smoke Fuels,

other alternative fuels and
requirements

of

homes

solar
through

power

and

(3)

REDUCE

energy

the introduction of energy efficient methods

(insulation and solar power).

The ‘Basa Njengo Magogo’ method is considered a short – medium term
solution to address domestic fuel burning. This method, meaning ‘make fire like
grandmother’ is a top-down approach to fuel loading in mbawulas and stoves. In the classical
bottom-up fire ignition approach, the order of preparing a fire is paper, wood then coal.
In the ‘Basa Njengo Magogo’ method, the order of preparing a fire is coal, paper,
wood and a few pieces of coal at the top. Smoke generated in the latter
method is burnt as it rises through the hot zone, resulting in reduced smoke
emissions. In 2004, the CSIR undertook controlled laboratory tests of the Basa
Njengo Method to determine the reduction in particulate emissions. These tests
demonstrated an 80 – 90% reduction in smoke emissions and a 20% reduction in
fuel consumption

Figure 25: Basa Magogo
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Apart from health benefits, households that utilise the Basa Magogo
technology of igniting a coal fire report a minimum annual saving of R100 on
coal consumption.
8.7.3 VEHICLE EMISSIONS
A number of changes have occurred world wide in recent times in trying to curb
pollution from vehicles. These have been considered as well. There are mainly 3
roads of concern within the GSDM namely the R555, Burgersfort to Middelburg road,
the R72, Burgersfort to Polokwane road and the Groblersdal to Marble Hall road. Tail
pipe emission monitoring should be introduced in the short-medium term. The
following measures should also be considered;
•

Introduction of tighter standards on vehicles

•

Enforcing roadworthiness on all vehicles especially trucks

•

Fleet assessment of private and municipal vehicles

•

Introduction of speed control measures

8.7.4 COMMERCIAL FARMS
Commercial farms are found around the district but their main concentration area is
around Groblersdal and Marble Hall. There has been a lot of complaining about
pesticide drift in and around the area. The Department of Agriculture is however in
the process of determining the exact cause of the problem and also try to find a
solution to this. However in terms of air quality management further studies would
need to be done. In the meantime, the following recommendations should be upheld;
•

Residential areas should be constructed in line with the correct buffer zones

•

Spraying should be done under favourable weather conditions and permits
should be obtained from the local municipality before spraying is done
especially when using a helicopter

•

Burning of biomass should also be done under favourable conditions to avoid
runaway veldt fires.

•

Unsurfaced roads should be kept wet

•

Speed limits should be followed.
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8.8

RESEARCH INITIATIVES

In order to ensure the effective implementation of the Air Quality Management Plan
various research efforts will need to be undertaken internally by the Air Quality
Management department. Such efforts are summarized in the Table below.

Research Required
Assessment of (i) current air pollutant concentrations,
(ii) contributing sources, (iii) feasible implementation
periods for select abatement measures, and (iv)
nationally set permissible compliance timeframes (if
available)
Identify suitable local PM10 guidelines and related
compliance timeframes taking into account: (i) local
PM10 concentrations, (ii) source contributions, (iii)
feasible implementation periods for select abatement
measures, and (iv) internationally and nationally set
PM10 standards and compliance timeframes (if
available)
Source data collation and emission quantification
through emission factor application and/or emission
modelling and/or acquisition of emission
measurements undertaken by sources
Accurate quantification and costing of health impacts
associated with the use of pesticides

Undertaking atmospheric dispersion modelling, with
model validation based on monitored results, for the
purpose of identifying non-compliance areas in terms
of both local air quality guidelines and national
standards
Accurate quantification and costing of health impacts
associated with residential fuel combustion

Undertaking a study to determine the concentration of
pollutants from smelters in the Tubatse area and their
effects on people’s health and the ecosystem in the
area
Determine the extent of trans-boundary pollution in
the District

Purpose
Stipulation of permissible
timeframes for ensuring
compliance with local air
quality guidelines and national
air quality standards
Stipulation of suitable local
PM10 guidelines and
permissible compliance
timeframes

Schedule
2 years

Collation of first
comprehensive emissions
inventory for GSDM

2 years

Costing externalities
associated with local exposure
to air pollution for the purpose
of off-setting costs of air
quality management
Determination of noncompliance zones within
GSDM

2 years

1 year

1 year

2 years
Costing externalities
associated with local exposure
to air pollution for the purpose
of off-setting costs of air
quality management
Costing on health issues related 2 years
to air pollution and determining
the effect on the ecosystem

This will help in managing
external sources and
populating the Emissions
inventory

1 year

Investigating the effect of aerial spraying of pesticides Gasses are being emitted from
on water resources in the District especially around
the dam due to chemical
Groblersdal and marble Hall
reactions. The impacts should
be established

1 year

Feasibility Studies for the use of renewable energy in
the District

1 year

8.9

This will reduce the amounts of
emissions into the atmosphere

IMPLEMENTATION PLAN
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Sector:
Air Quality Data
and Monitoring

Action:
Establishment an air quality management framework which includes functional air quality management
structures and an air quality management system
Continue with an extensive passive air quality monitoring system by increasing the area to be
covered
Purchase continuous air quality monitoring equipment

GSDM Function

Recommended
Timeframe:
6 months

GSDM/Consultant

Ongoing

GSDM/Consultant

1 year

Focus should be on determining the actual pollutant concentration and the purchase of monitoring
equipment.

GSDM/ Consultant

6 months

Establish a comprehensive ambient air quality and meteorological monitoring network

GSDM/ Consultant

1 year

Establish an emissions inventory database

GSDM/ Consultant

2 years

Acquire and implement a suitable atmospheric dispersion model

GSDM

2 years

GSDM

6 months

GSDM/ Consultant

6 months

GSDM/ Consultant

2 years

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

GSDM

On-going

Investigation of the cost-effectiveness of alternative fuel and renewable energy sources.

GSDM/ Consultant

3 years

Set up extensive passive monitoring in residential areas

GSDM/ Consultant

Ongoing

Establish routine data retrieval mechanisms for the purpose of updating the emissions inventory

GSDM

6 months

Domestic emission Establishment of a Team to focus on residential fuel burning
sources
Drafting of a comprehensive Strategy, Implementation Programme and Budget for residential fuel
burning mitigation in the short- to medium-term
Implementation of short-term residential fuel burning mitigation measures included in the Strategy
and Management Programme

Responsibility:

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

GSDM

Ongoing

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

GSDM/ Consultant

2 years
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Sector:

Action:

Industrial emission Establish routine data retrieval mechanisms for the purpose of updating the emissions inventory
sources
Reinforce the need for dust suppression required to be implemented by mines and quarries along
unpaved haul and access roads
Proper budgeting for the protection and management of landfill sites.

Responsibilit
y
GSDM/ Consultant
GSDM/ Consultant
GSDM/ Consultant

Detailed impact assessment and emissions inventory development for landfill sites and waste water
treatment plants.
Require landfill and Waste water treatment operations within the GSDM to undertake the following:
(i) compile a speciated substance emissions inventory (to be updated annually) based on subsurface
gas network sampling; (ii) ambient air quality monitoring of select toxic and odoriferous substances with substances selected on the basis of the site-specific emissions inventory; (iii) flag air pollutant
concentrations resulting in unacceptable health risks; (iv) commission a quantitative air quality impact
assessment should health risks be flagged
Identify and quantify additional sources of pollution

GSDM/ Consultant

Recommended
Timeframe:
Ongoing
Ongoing
Annually

GSDM/ Consultant

Annually

GSDM/ Consultant

Ongoing

Introduce a register for all the old and new APPA permits

GSDM

1 year

Review permits once the DEAT emissions licensing project is complete

GSDM

Ongoing

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

GSDM/ Consultant

Ongoing

Mines should keep up to date emissions inventory records

GSDM

Ongoing

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

2 years

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

2 years

Design an Air Quality Management system with the involvement of the mines (set up a Mine
Steering Forum)

6 months

Draft Air Quality Management Strategies and control measures that will be communicated to the Mine
Steering Forum for consideration by the technological sub-committee tasked with control measure
review.
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GSDM/
Consultant/Mines
Steering Forum
GSDM/
Consultant/Mines
Steering Forum

2 years

Sector:
Industry cntd

Action
:
Set up continuous Monitoring stations and Meteorological stations in the Tubatse area

Introduce regular interactions between mines and GSDM to allow for information sharing.

Transportation
and Traffic

Mines should submit monthly reports on air quality monitoring to the Air Quality Officers in their
areas and also comprehensive annual reports.
is undertaken
whenrequired
the alarm
is exceeded.
Obtain
information
forthreshold
the quantification
of vehicle emissions in the GSDM
Provision of the information required by Transport Planning (viz. annual literature surveys on
transport-related issues
emissions and of
airan
quality
impacts)
Establishment
Inter-departmental
Transport Liaison Group comprising members of the GSDM
Air Quality Management Team
Quality Management
and personnel from the Local Municipality traffic department.
Introduce
tailpipe monitoring

Methods used by each Municipality in their testing of diesel vehicle emissions will be standardised
and a target number of vehicles to be tested each month within each municipality established
Coordination of regular emission testing of mining trucks and agricultural commercial trucks
at the municipal testing station when such vehicles undergo their regular Certificate of Fitness
Design a comprehensive and effective vehicle emission testing programme for implementation in the
medium-term
Encourage research into cleaner transportation technologies through liaising with the car
manufacturing industry via the Inter-departmental Transport Liaison Group. Mines and governments
should be encouraged to implement these on their fleet.
Commercial Farms Establishment of ongoing communication with the Air Quality Officer responsible for the area so as
to enhance interaction and monitoring of pesticides spraying. This will also help in updating records
when a new chemical is introduced

Responsibility:
GSDM/
Consultant/Mines
Steering Forum
GSDM/
Consultant/Mines
GSDM/ Mines
Steering Forum
GSDM

Recommended
Timeframe:
6 months

Ongoing
Ongoing
6 months

GSDM

2 years

GSDM/Consultant

3 months

GSDM/Consultant

6 moths

GSDM

Ongoing

GSDM

1 year

GSDM

Ongoing

GSDM

Ongoing

Estimate emissions and predict air quality impacts associated with the use of pesticides

GSDM/Consultant

1 year

Enforce that buffer zones are followed for any new development around farms

GSDM

Ongoing

Determine the current risks associated with the use of pesticides and their concentration levels

GSDM/Consultant

1 year
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Sector

Infrastructure,
Capacity,
Education &
Awareness, ByLaws

Action

Responsibility

Recommended
Timeframe

Purchase the necessary tools for a functional air quality management department and recruit the
right personnel

GSDM

6 months

Determine the reporting protocol, the type of reports and the frequency of circulation within the
GSDM

GSDM

6 months

Consolidate individual awareness and education initiatives required within a coherent public
education and awareness programme

GSDM

Ongoing

Draft air quality By-Laws and conduct an extensive public participation process before adoption

GSDM/Consultant

2 years
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APPENDIX 1

GSDM Air Quality Management Planning Schedule
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PHASE 1: STATUS QUO ANALYSIS

1

2

ITEM

ACTIVITIES

Desktop Literature Review of Current/
Available information, Historical
Information and Contact details

- Hold Consultation Meetings with
Authorities/Steering committee
- Get Contact Details of Relevant Managers
at Local Municipal Level
- Get Contact Details of Managers/HSEC
Officers in Private Companies
- Arrange site visits

Site visits to all the Local
Municipalities,
Data Collection and Report Generation

3

Compilation of consolidated Report

4

Meeting with Steering Committee
PPP & Final SQ Report

5,6

Start: 01 March, 2007

- Checklist development
- Identification of Key Pollutants
-Identification of point and non-point
sources
- Identification of Impacts (Economic, Social
and ecological)
- Documentation of standards
- Interaction with stakeholders and
authorities/steering committee
- Draft Emissions Inventory
- Compilation of individual Reports

RESPONSIBILITY

DURATION

LWI

Weeks 1,2

-Tubatse; Week 3

LWI and Municipality
Steering Committee
(MSC)

-Makhudutamaga;
Week 4
-Groblersdal; Week 5
-Marble Hall; Week 6
-Fetakgomo; Week 7

LWI

Week 8

Review of Consolidated report. Issue
identification

LWI/MSC

Week 9

Stakeholder Meetings

LWI/MSC

Week 10,11,12
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PHASE 2: FEASIBILITY
Item
No.
7

ITEM

Start: 1 June, 2007
ACTIVITIES

RESPONSIBILITY

Information syntheses

LWI

Identification of Measures for
improvement
(Mitigation) (Short, medium, long term)

LWI

Identification of emission Reduction
Measures (Short, medium, long term)

LWI

Identification of Pollution Elimination
Measures (Short, medium, long term)

LWI

DURATION

Weeks 13, 14, 15

Addressing effects of emissions(Short,
medium, long term) CBD, Industry and
Residential areas

LWI

Determination of emission standards

LWI

Best Practices and Climate Change

LWI

Legislative Measures

LWI

Comparison with International
standards, practices and legislation

LWI

8

Report Compilation and Review

LWI/MSC

Week 16

9

Stakeholder Meetings

LWI/MSC

Week 17

10

Draft Final Feasibility Study Report

LWI

Week 18
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PHASE 3: AIR QUALITY MANAGEMENT PLAN
Item
No.

ITEM

Start: 16 July, 2007
ACTIVITIES

RESPONSIBILITY

DURATION

Develop Objectives, goals, action plans
and Strategies

LWI/MSC

Draft Air Quality Management System

LWI

Legal Compliance Issues

LWI

Integrate Plan into EMP

LWI/MSC

Design mechanisms for
interdepartmental and Trans-boundary
cooperation

LWI

12

Draft AQMP

LWI/MSC

Week 22

12

Stakeholder Meetings

LWI/MSC

Week 23

13

Final AQMP

LWI

Week 24

11

End: 31 August, 2007
13

Assist with the Development of a
Licensing system

MSC

14

Advice on Responsibilities i.e. Training
requirements, By-Laws, Ambient Air
quality Monitoring, Data Interpretation
and Collection, compliance
Enforcement and Public Awareness
Campaigns

MSC
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Week 19, 20, 21

APPENDIX 2: QUANTIFICATION OF EMISSIONS
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SUMMARY OF CURRENT EMISSIONS DATA AVAILABLE
Town

Diesel

Burgesfort
Ohrigstad
Steelport
Jane Furse
Marble Hall
Groblersdal
Ga-Nkwana
Other

1350.5
949.0
657.0
730.0
1095.0
1679.0
0.0
0.0

Petrol
kl
2372.5
1606.0
1314.0
1095.0
2007.5
2956.5
0.0
0.0

EDM TOTAL

6460.5

11351.5

kl

TOTAL
EMISSIONS

VOCs
m3

Paraffin
kl
182.5
438.0
54.8
109.5
164.3
0.0
0.0
0.0

Coal
tons
401.5
36.5
0.0
474.5
146.0
766.5
0.0
0.0

Wood
tons
36.5
18.3
27375.0
0.0
0.0
0.0
6570000.0
0.0

Solvents
kl
62.1
7300.0
7.3
116.8
18.3
127.8

Waste
water
ML
547.500
182.500
365.000
365.000
1460.000
2555.000

Landfill
tons
7300.0
1825.0
3650.0
5475.0
7300.0
10950.0

949.0

1825.0

6597429.8

7632.2

5475.000

36500.0

PM
tons

CO
tons

NOx
tons

SOx
tons

VOC
tons

Town
Burgesfort
Ohrigstad
Steelport
Jane Furse
Marble Hall
Groblersdal
Ga-Nkwana

3967.6
10293.0
2033.1
2051.3
3285.0
4763.3
0.0

3.343
0.358
98.550
3.796
1.168
6.132
23652.0

1.453
0.234
186.150
1.424
0.438
2.300
44676.0

1.533
0.151
20.531
1.779
0.548
2.874
4927.5

8.033
0.731
1.916
9.490
2.920
15.330
459.9

0.026
0.004
3.011
0.026
0.008
0.042
722.7

TOTAL

26393.2

23765.3

44868.0

4954.9

498.3

725.8
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APPENDIX 3

Lists of contact person and contact details with whom meetings were held
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CONTACT DETAILS FOR MINES AND SHEQ/C MANAGERS

NAME OF THE MINE

SHEQ

Extracta Chrome Mine

Mr Frank Cotton
Mr Singo Mangaga

CONTACTS
013 230 5058 / 53
082 808 3301
Fax: 013 230 3108

Eastern Chrome Mine
a. Lannex
b. Steelpoort
c. Tweenfontein
d. Borenbosch

Mr Reinecke Francols
Uginne Marrien

Marula Platinum Mine

Mr Gerry Stein
Jan Nel

Two Rivers Platinum

Mr Morne Swanepoel

Dwarsrevier Chrome Mine

Mr Remember Mmbengwa
remember@dwarsrivier.co.za

Attaclay Clay Mine

Mr. J. Peter

Modikwa Platinum Mine

Mr Frans Veltman
Joseph
Fveltman@amplats.co.za

Modikwa Mine

Joseph Muhlarhi

Twinckenham Platinum
Mine

Leon Horn

013 231 9106
083 501 1098
Fax: 015 418 3329

Tubatse Ferochrome
Smelter

John Botha
Pikki Lubbe (Ass)

013 230 8354
Fax: 013 230 8354 / 70

Thorncliff Mine

Adrian Knoesen

013 230 6565
Fax: 013 230 6502

Annesley Andulsite

Deon Adams
Deon.adams@samrec.com

013 216 2923
Fax: 013 216 3111
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013 230 7088
082 825 5954
Fax: 013 230 7003
083 372 6874
013 214 6004 / 26
082 802 693
Fax :013 214 6021
013 230 2806
082 306 2577
Fax: 013 230 2854
013 230 5320
083 445 1582
073 706 1399
Fax: 086 691 1913
013 230 2000
082 779 0890
Fax: 011 974 2019
013 230 2021 / 2088
083 606 2695
Fax: 013 230 2036

013 230 2000/013 230 2018
013 418 3259

NAME OF THE MINE

SHEQ

CONTACTS

ASA Dilokong Chrome
Mine

Riaan Westheizen

013 230 7621
083 652 6519
Fax: 013 230 7754

Letsompiri Sand Mine

Mishack Tau

082 936 5560
Fax:

Transmix Sand Mine

Jaco Terblance

013 231 7418
082 806 2859
Fax: 013 231 7185

Mototolo Mine

Ms Lean

013 230 6500 / 6718/6697/87
Fax: 013 230 6502

Mopochs Mine

Mr Baul Bre
baulbre@iafrica.com

013 273 5009
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AUTHORITIES LIST
Name

Company

Telephone no

Mudau Ndivhuwo
Ndivhu.mudau@dme.go
v.za
Naomie

Dept of Mineral and Energy

015 2874 749

Dept of Mineral and Energy

Ignatius Mabuza

Dept of Mineral and Energy

MR Walter Phala

Sekhukhune District
Municipality

082 446 6170
015 287 4729/4762
015 287 4700
015 287 4740
013 262 4633
013 267 1279
013 262 4634
013 265 7037
082 442 0155
013 265 7037
013 265 1975
072 017 0444

Lekala T.T
Maboshego
Anathony Malope
anathonymalope@yaho
o.com
MR Ngwandula

Makhuduthamaga Local
Municipality
Makhuduthamaga Local
Municipality
Makhuduthamaga Local
Municipality

MR Hlapa
(Garison Thamaga)

Fetakgomo Local
Municipality
Fetakgomo Local
Municipality

MR Jerry Thobejane
(Kgaki Boshego)

Greater Tubatse Local
Municipality

Corrie Budernhost
cbudernhost@marble
.gov.za
(Cathrene Motsepe)
Paul Muhale

Marble Hall Local
Municipality

Matlala Hospital

Liti Nyangi

Matlala Hospital

Lehapana
Ralephete Mangoato

Lebowakgomo Health Dept
GSDM

Mukanzi

LEDET
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082 092 2076
072 092 2076
084 415 0766
015 622 0340/1
083 3337 836 or
015 6228 000
079 874 3602
015 6228 026
013 231 7646 / 7265 or
082 024 3912
013 231 7491
013 261 1151 or
082 411 7554
013 261 2985
013 261 1914
013 264 9616 or
076 857 9799
013 264 9616 or
076 857 9799
082 256 1977
082 378 3230
013 262 5542
082 419 7485

Name

Company

Telephone no

Thulare L.A

Marble Hall Local
Municipality

Desmond Makwana

Greater Tubatse Local
Municipality
Greater Tubatse Local
Municipality

013 264 9616
013 264 9664or
076 857 9799
073 706 1399

MR Mphahlele

Moses
M.A Pitjadi
P.W Masemola
Ouma
Maselela Tshepo
maselelat@ledet.gov.za
Tsakane
Malaka A.T.
malaka@ledet.gov.za
Mogashoa M.S.
malepo@webmail.co.za
Maake T.T.
thbmaake@yahoo.com
Mathekga T.H.
mathekga@ledet.gov.za
Rangwato M.C.
Masemola S.
masemolas@sekhukhun
e.co.za
Maphutha R.
Acting Manager
(Diketso)

072 377 8904
015 619 9940
015 616 0152

Greater Tubatse Local
Municipality
Greater Tubatse Local
Municipality
Groblersdal Local
Municipality

079 494 7076

Groblersdal Local
Municipality
LEDET

082 934 1225

082 449 6558
013 298 1600

LEDET

079 5156 494
082 6979 117
013 262 4633
013 262 4634(F)
015 291 4292

LEDET

015 633 5169

LEDET

015 633 5159

LEDET

079 527 8334

LEDET
GSDM

079 529 5335
082 378 3731

GSDM
EMLM

013 262 5542
082 603 4176

DEAT
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APPENDIX 4

Various pesticides used in the Groblersdal / Marble Hall area
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LIST OF PESTICIDES
1 IGRAN
2 SELECRON
3 ULTACIDE
4 ACAROL 500 E.C ( Bromopropilaat, Benzilic acid)
5 BIOFILM R
6 BASAGRAN - BENDIOXIDE (thiadiazine)
7 AGROPHARM PARAQUAT
8 BAYER MCPA (Phenoxy compound)
9 BARFIDAN 250
10 BENOMYL 50WP (Benomyl,
Benzimidazole)
11 BALDBUFF 5
12 CABRIO F 500 (pyraclostrodin( strobilurin)
13 CA;YPSO 480 5C ( Thiacloprid) ( chloronocitinyl)
14 CUNGFU 538 SC (Copper Hydroxide)
15 CURZATE PRO (Simorsanil) (Mankoseb)
16 CYPERFOS 500 E.C(Chlorophyrifos 450 g/l) Cypermetin( Pyretroid
50/L)
17 DIZARZOL (Formentanaat) ( Carbamate)
18 DORMEX (Sianumied)
19 ENVIDOR 240 SC (Spirodiklofen) ( tetroniese suur)
20 ENVIDOR 240 SC ( GRAMOXONE ( Paraquat ) ( bipyridyl)
22 MAGMAX (Magnesiu) (Boron)
23 Maxi - Boost (Mg, Fe, Mn, Zn, Ca, B, Mo, S,)
24 MELODY CARE 66,75 WG (Amino Acid amide carbamate 55 gmg; Propineb
(dithiocarbamate 612,5g 1kg)
25 NEMESIS (Piriprokksifen) (Fenieleter)
26 PROSPER 500 e. c ( Spiroksamien) (Sproketalmine)
27 PYRENEX 480 E.C (Chloropyrifos)
(organofosfaat)
28 RIDOMIL 480 E.C (Mefenoxam) ( Phenylamide)
29 ROVRAL AQUAFLO (Iprodione) ( Dicarboxide)
30 RUBIGAN E.C ( Fenarimol) (Pyrimidine)
31 TELDOR 500 SC (Fenhexamid) ( Hydroxyganilide)
32 TERBUSIP S.C ( Terbuthylazine) ( Triazine)
33 THIOFLO S.C (Endosulfan)
34 TORUTHION 960 E.C (Protiofos) organophosphate
35 U.C.P Prosfenfos (Prosfenfos) organophosphate
36 UNIVERSAL SKOFFEL SL (Paraquat) ( Bipiridyl)
37 ZINCMAX (Zn)
38 ROUNDUP
39 METHOMEX ( Carbamate) ( Metomil) Not for Aerial Application citrus
They like to spray Methomex and Dicarzol together from the acid
40 ARTARA
41 BOMECTIN
42 COPPERCOUNT, SCORE, SERVUS?
43 COPPER + MARISUUR?
44 MONOCROTOPHOS NB
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APPENDIX 5

QUESTIONNAIRES
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EMISSION INVENTORY QUESTIONNAIRE

A)

GENERAL FACILITY INFORMATION:

OWNERSHIP INFORMATION:
Company Name:

__________________________________________________________

FACILITY CONTACT/RESPONSIBLE PERSON:
Person Name: ________________________________________________________________
Person Title:

________________________________________________________________

Phone Number: ________________________________________
Fax Number:

________________________________________

Mobile Number: ________________________________________
E-mail Address: ________________________________________________________________
FACILITY DESCRIPTION:
Facility Name: ________________________________________________________________
Street Address: ________________________________________________________________
Principal Products Produced:

___________________________________________________

_____________________________________________________________________________
GENERAL:
Do you conduct a scheduled process in terms of Part 2 of the Atmospheric Pollution Prevention Act of
1965? Mark with an X
YES
NO
If yes, please provide the registration certificate number and date of issue:
_____________________________________________________________________________

When the entire questionnaire has been completed, please sign and date below. By your
signature you are declaring that the information is complete and accurate.

__________________________

______________________________

Name
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Title

____________
Date

B)

FUEL BURNING PROCESS INFORMATION:

Instructions: Complete for EACH combustion operation at your facility. Copy this form as needed. Example data is
included in italics. Units for Fuel Oils (including LPG) in litres; solid fuels (including coal) in tons.

Process

Unit
Type

Fuel
Type

%
Sulfur

% Ash

Normal Operating Schedule
by Fuel Type
Hrs/Day

Day/Wk

Wk/Yr

24

7

39

ID’s
P1

Boiler 1

HFO

0.5

0

P1
P2
P3
P4
P5
P6
P7
P8
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Seasonal Throughput (%)
for Unit
(Must=100)
Mar- June- Sept- DecMay Aug
Nov
Feb
15
50
15
20

Process Throughput
(Fuel Usage)
Hour

Annual

Units

50

327600

litres

Fuel
Supplier

Engen

C)

STACK INFORMATION:

Instructions: List each stack to correlate with the process ID as per previous section B (P1 – P8). Associate each stack with the process or processes it
exhausts. If a process exhausts to several stacks, list each stack separately with the common process, and indicate the percentage of exhaust flow routed to
each. Copy this form as needed. Example data is included in italics.

Process
ID

Process
exhausted

P1

Combustion

Description

Boiler
Stack

If single process
exhausted to
multiple stacks,
list % routed to
each

Height
(m)
from
ground

N/A

25
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Outer
Diameter
(mm)

Inner
Diameter
(mm)

Gas
Temperature
(°C)
measured at
point of exit

Gas Exit
Velocity
(m/sec)

Gas Flow
Rate
3
(m /sec)

Latitude

Longitude

400

390

235

10.3

3.97

25°36.788

33°54.054

D)

EMISSIONS AND CONTROL DEVICE INFORMATION:

Instructions: List each control device, if any, to correlate with the process ID as per previous sections B & C (P1 – P8). Copy this form as needed. Example data
is included in italics.
Common Air Pollutants: Sulphur Dioxide (SO2), Carbon Dioxide (CO2), Nitrogen Oxides (NOX), Particulate Matter (PM10), Ozone (O3), Lead (Pb), Particulate
Matter (PM), Benzene (C6H6), Carbon Monoxide (CO), Volatile Organic Compounds (VOC).
Definitions of capture and control efficiencies as follows:
• Capture efficiency: The percentage of the emission stream that is directed to the control equipment.
• Control efficiency: The percentage of the air pollutant that is removed from the emission stream by the control device before release to the atmosphere.

Process
ID

P1

Pollutant Emissions (see list of
common air pollutants above)
Pollutants

Annual
emissions
(tons)

SO2

2

Basis of
emissions
values

Measured
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Primary
Control
Device

Dry
Scrubber

Pollutant
removed

SO2

Control Efficiency –
Primary (%)
Capture

Control

90

99.5

Secondary
Control
Device

Pulse Jet
Bag House

Pollutant
removed

PM

Control Efficiency –
Secondary (%)
Capture

Control

95

99.6

E)

DETAILS OF BUILDINGS CLOSE TO THE STACK:

Instructions: List the height of building close to the stack in metres. The heights north-east, north-west, south-east and south-west are required. Example data
is given in the table below.

Stack ID

Height NE (m)

Height NW (m)

Height SE (m)

Height SW (m)

P1

20

8

20

12
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EMISSION INVENTORY QUESTIONNAIRE
DRY CLEANERS

A)

GENERAL FACILITY INFORMATION:

FACILITY CONTACT/RESPONSIBLE PERSON:
Person Name: ________________________________________________________________
Phone Number: ________________________________________
Fax Number:

________________________________________

FACILITY DESCRIPTION:
Facility Name: ________________________________________________________________
Street Address: ________________________________________________________________
Number of employees: _______________ (for census-based emission factor calculation)
Normal Operating Schedule: __________Hrs/Day ___________Days/Wk ____________Wk/Yr

B)

GENERAL PRODUCT USE INFORMATION

1)

What type of solvent do you use in your dry cleaning machine? Mark with an X. In case of
other please specify

Perchloroethylene

2)

Petroleum-based

Other

What amount of solvent did you used in litres for the year ? ___________________

When the entire questionnaire has been completed, please sign and date below. By your
signature you are declaring that the information is complete and accurate.

__________________________
Name

______________________________
Title
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____________
Date

EMISSION INVENTORY QUESTIONNAIRE
FUEL STATIONS

A)

GENERAL FACILITY INFORMATION:

FACILITY CONTACT/RESPONSIBLE PERSON:
Person Name: ________________________________________________________________
Phone Number: ________________________________________
Fax Number:

________________________________________

FACILITY DESCRIPTION:
Facility Name: ________________________________________________________________
Street Address: ________________________________________________________________

C)

GENERAL PRODUCT USE INFORMATION

1)

The amount of petrol fuel in litres sold during the year ? ______________________

2)

The amount of diesel fuel in litres sold during the year ? ______________________

3)

The total capacity of petrol fuel tanks on premises? _________________

4)

The total capacity of diesel fuel tanks on premises? _________________

When the entire questionnaire has been completed, please sign and date below. By your
signature you are declaring that the information is complete and accurate.

__________________________
Name

______________________________
Title
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____________
Date

EMISSION INVENTORY QUESTIONNAIRE
SPRAY PAINTERS

A)

GENERAL FACILITY INFORMATION:

FACILITY CONTACT/RESPONSIBLE PERSON:
Person Name: ________________________________________________________________
Phone Number: ________________________________________
Fax Number:

________________________________________

FACILITY DESCRIPTION:
Facility Name: ________________________________________________________________
Street Address: ________________________________________________________________
Number of employees: _______________ (for census-based emission factor calculation)
Normal Operating Schedule: __________Hrs/Day ___________Days/Wk ____________Wk/Yr

D)

GENERAL PRODUCT USE INFORMATION

2)

What type of solvent / thinners do you use in your spray painting operation? Please list the
major types.

2)

What amount of each did you used in litres for the year ?

___________________
___________________
___________________

When the entire questionnaire has been completed, please sign and date below. By your
signature you are declaring that the information is complete and accurate.

__________________________
Name

______________________________
Title
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____________
Date

