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NOx also reacts with water in the atmosphere and can contribute to the formation acid rain. It 
is an important pre-cursor in the formation of ozone. NOx is a key ingredient in atmospheric 
photochemistry and the formation of secondary pollutants such as ozone and smog. 

Ambient standards 

Table 54: Ambient stand•d for N02 (DEAT, 2009) 

Averaging period 
Li:nit value Number of permissible exceedances 

(tJg/mi per annum 
1 hour 
1 year 

4. Ozone (O:J 

Sources 

88 
40 0 

Ozone occurs naturally in the lower stratosphere as the ozone layer, which protects the 
earth from shortwave ultraviolet radiation. Near the surface of the earth however, ozone is a 
secondary pollutant and is a major constituent of photochemical smog. 

The formation of ozone relies on the availability of NOx. hydrocarbons and sunlight. It cannot 
be directly related to any particular source, but it is rather associated with the sources of its 
precursor gases (NOx and hydrocarbons). Ozone may also reach the lower troposphere 
from the stratosphere with deep convective storms or with deep frontal systems. 

Health and environmental effects 

Ozone is a very reactive gas and is a strong oxidant. Ozone mainly affects the respiratory 
system. Short-term ozone exposure leads to the development of airways irritation and 
inflammation leading to a decrease in lung function. Associated symptoms include wheezing, 
coughing, pain when taking a deep breath and breathing difficulties during exercise or 
outdoor activities (WHO, 1999). Prolonged exposure to ozone leads to a reduction in lung 
function in children (WHO, It also leads to morphological changes in the lung and 
permanent lung damage (WHO, 1999). People with existing respiratory illnesses and those 
who are involved in outdoor activities are most at risk to ozone exposure. 

Ambient standards 

Table 55: Ambient standard for 03 (DEAT, 2009) 

Averaging period 

8-hour running average calculated 
on hourly averages 

5. Lead(Pb) 

Sources 

Limit value 
(tJQ/mi 

120 

Number of permissible 
exceedances per annum 

11 

Lead is a metal that occurs naturally in the environment. It is used as an anti-knocking agent 
in gasoline, in the manufacture of paints, solders, piping and In the manufacture of batteries . 

• 
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Lead has a low boiling point and as such is vaporised easily during combustion processes 
and can then condense onto the surface of fine particles. It can be present in the 
atmosphere in a solid form (lead phosphate, lead chloride, or lead bromide) or in a gaseous 
form as alkyl lead that has evaporated from petrol. 

Lead emissions are predominantly anthropogenic; the sources include the combustion of 
leaded fuels, mining of lead, and smelting, solid waste disposal, use of lead based paints, 
solders, and lead piping. Natural oources include windblown dust and volcanoes. 

Health and environmental effects 

Nearly all-environmental exposure to lead is in the form of inorganic compounds. Lead 
occurs in particulate form in the environment. The public may be exposed through inhalation 
of contaminated air and ingestion of contaminated food (including acid food in lead ceramic 
ware), water and soil. Hand-mouth contact is the main route of exposure for children. 

Inhaled lead particles may be absorbed into the blood stream. Ingested lead is deposited 
into the gastrointestinal tract where absorption takes place. Children absorb more and 
excrete less of the absorbed lead than adults. The absorbed lead is transported to various 
body organs and tissues through blood. The half-life of lead in human blood is 28 to 36 days, 
but lead accumulates in the bones and teeth where it can stay for decades and be released 
again (ATSDR, 1999). The organs mostly affected by lead are the developing nervous 
system, the haematological (blood) system and the cardiovascular system (ATSDR, 2006). 

Ambient standards 

Table 56: Ambient standard for Pb (DEAT, 2009) 

Averaging period 

1 

6. Particulates 

Sources 

Limit value 
(J.Ig/m:; 

0.5 

Number of permissible exceedances 
per annum 

0 

Particulate matter is a broad term used to describe the fine particles found in the 
atmosphere, including soil dust, dirt, soot, smoke, pollen, ash, aerosols and liquid droplets. 
The most distinguishing characteristic of PM is the particle size and the chemical 
composition. Particle size has the greatest influence on the behaviour of PM in the 
atmosphere with smaller particles tending to have longer residence times than larger ones. 
PM is categorised, according to particle size, into TSP, PM1o and PM2.5. 

Total suspended particulates (TSP) consist of all sizes of particles suspended within the 
air smaller than 100 micrometres (!Jill). TSP is useful for understanding nuisance effects of 
PM, e.g. settling on houses, deposition on and discolouration of buildings, and reduction in 

visibility. 

PM10 describes all particulate matter in the atmosphere with a diameter equal to or less than 
10 11m. Sometimes referred to simply as coarse particles, they are generally emitted from 
motor vehicles (primarily those using diesel engines), factory and utility smokestacks, 

• . 
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construction sites, tilled fields, unpaved roads, stone crushing, and burning of wood. Natural 
sources include sea spray, windblown dust and volcanoes. Coarse particles tend to have 
relatively short residence times as they settle out rapidly and PMm is generally found 
relatively close to the source except in strong winds. 

PM2.5 describes all particulate matter in the atmosphere with a diameter equal or less than 
2.5 J.HTl. They are often called fine particles, and are mostly related to combustion (motor 
vehicles, smelting, incinerators}, rather than mechanical processes as is the case with PM1o· 
PM2 .5 may be suspended in the atmosphere for long periods and can be transported over 
large distances. 

Fine particles can form in the atmosphere in three ways: when particles form from the gas 
phase, when gas molecules aggregate or cluster together without the aid of an existing 
surface to form a new particle, or from reactions of gases to form vapours that nucleate to 
form particles. 

Health and environmental effects 

Particulate matter may contain both organic and inorganic pollutants. The extent to which 
particulates are considered harmful depends on their chemical composition and size, e.g. 
particulates emitted from diesel vehicle exhausts mainly contain unburned fuel oil and 
hydrocarbons that are known to be carcinogenic. Very fine particulates pose the greatest 
health risk as they can penetrate deep into the lung, as opposed to larger particles that may 
be filtered out through the airways' natural mechanisms. 

In normal nasal breathing, particles larger than 10 J..lm are typically removed from the air 
stream as it passes through the nose and upper respiratory airways, and particles between 3 
J..lm and 10 !Jm are ~e deposited on the mucociliary escalator in the upper airways. Only 
particles in the range of 1 !Jm to 2 !Jm penetrate deeper where deposition in the alveoli of the 
lung can occur (WHO, 2003). 

Coarse particles (P Mm to P~.s) can accumulate in the respiratory system and aggravate 
health problems such as asthma. PM2.s which can penetrate deeply into the lungs, are more 
likely to contribute to the health effects (e.g. premature mortality and hospital admissions} 
than coarse (WHO, 2003}. 

People with existing health conditions such as cardiovascular disease and asthmatics, as 
well as the elderly and children, are more at risk to the inhalation of particulates than normal 
healthy people (Pope, 2000; Zanobetti et at., 2000). 

Ambient standards 

There is no national air quality ambient standard for TSP. Error! Reference source not 
ound. presents the national ambient air quality standard for PM10, and Table 58 the 
proposed national ambient standard for PM2.5 • 

• •••• 
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Table 57: National ambient standards for PMto(DEAT, 2009) 
Averaging Limit value Number of permissible 

period (pg/m:; exceedances per annum 
24 hour 120 4 
24 hour 75 4 
1 year 50 0 
1 year 40 0 

Compliance date 

Immediate to 31 Dec 2014 
1 January 2015 

Immediate to 31 Dec 2014 
1 January 2015 

Table 58: Proposed national ambient standard for PMu (DEA, 2011a) 
Averaging Limit value Number of permissible Compliance date 

period (pg/m:; exceedances per annum 
24 hour 65 0 
24 hour 40 0 
24 hour 
1 year 
1 year 
1 year 

25 
25 
20 
15 

0 
0 
0 
0 

Immediate to 31 Dec 2015 
1 Jan 2016 to 31 Dec 2029 

1 January 2030 
Immediate to 31 Dec 2015 

1 Jan 2016 to 31 Dec 2029 
1 January 2030 

There is no national ambient air quality standard for dust deposition. A proposed 
regulation under Section 32 of the AOA provides for a two-band scale to evaluate dust 
deposition (DEA, 2011) (Table 59), with further conditions regarding operation and 
monitoring. 

Table 59: Bands of dust deposition evaluation rates (DEA, 2011b) 
Band number Band description label Dust-fall rate (D) (mg m·2 day"1

, 

30-day average) 
1 Residential/ Ught commercial D < 600 

2 Other areas D 1200 

7. Benzene (Cefi,J 

Sources 

Benzene is a colourless liquid with a sweet odour. It evaporates into the air very quickly and 
dissolves slightly in water. It is highly flammable and is formed from both natural processes 
and human activities. 

Benzene is also a natural part of crude oil, petrol and other liquid fuels. Industries use 
benzene to make other chemicals, which are used to make plastics, resins, and nylon and 
synthetic fibres. Benzene is also used to make some types of rubbers, lubricants, dyes, 
detergents, drugs, and pesticides. Natural sources include volcanoes and forest fires. 

Health and environmental effects 

After exposure to benzene, several factors determine whether harmful health effects will 
occur, as well as the type and severity of such health effects. These factors include the 
amount of benzene to which an individual is exposed and the length of time of the exposure . 

• 
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For example, brief exposure (5-10 minutes) to very high levels of benzene (14 000-28 000 
J.tg/m3

) can result in death (ATSDR, 2007). Lower levels (980 - 4 200 J.tg/m3
) can cause 

drowsiness, dizziness, rapid heart rate, headaches, tremors, confusion, and 
unconsciousness. In most cases, people will stop feeling these effects when they are no 
longer exposed and begin to breathe fresh air. 

People who inhale benzene for long periods may experience harmful effects in the tissues 
that form blood cells, especially the bone marrow. These effects can disrupt normal blood 
production and cause a deCrease in important blood components. A decrease in red blood 
cells can lead to anaemia. Excessive exposure to benzene can be harmful to the immune 
system, increasing the chance for infection and perhaps lowering the body's defence against 
cancer. Both the International Agency for Cancer Research and the Environmental 
Protection Agency (EPA) have determined that benzene is carcinogenic to humans as long­
term exposure to benzene can cause leukaemia, a cancer of the blood-forming organs. 

Ambient standards 

Table 60: Ambient standards for benzene (DEAT, 2009) 
Averaging Limit value Number of permissible Compliance date 

period {l.lg/m3
) exceedances per annum 

1 year 10 0 Immediate to 31 Dec 2014 
1 Year 5 o January 2015 

B. Hydrogen sulphide (H:zS) 

Sources 

Anthropogenic sources of H2S include pulp and paper manufacturing, coke ovens, sewage 
plants, landfills and oil refineries. Natural sources include volcanoes, decomposition of 
organic matter and bacterial reduction of sulphates in anaerobic conditions. 

Health and environmental effects 

H2S is a flammable gas that carries an offensive odour, similar to that of a rotten egg. It is 
oxidised In the atmosphere to form S02, thereby increasing S02 levels. 

H2S is highly toxic. It is considered a broad-spectrum poison, meaning that It can poison 
several different systems in the body, aHhough the nervous system is most affected. 
Breathing H2S may paralyze the olfactory nerve making It impossible to smell the gas after 
an initial strong exposure. 

Ambient guidelines 

There is no national ambient air quality standard for H2S. The U.S. Department of Health 
and Human Service's Agency for Toxic Substances and Disease Registry (ATSDR, 2008) 
has set the acute minimum risk level (MAL) for acute exposure to H2S at 70 ppb (98 J.lg/m3

). 

The MAL Is an estimate of the daily human exposure to a hazardous substance that is likely 
to be without appreciable risk of adverse non-cancer health effects over a specified duration 
of exposure. The odour threshold for H2S is 8 ppb (11 J.tg/m~ . 

• 
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B. Toluene (CtllsCH~ 

Sources 

Toulene is a colourless, flammable liquid with an odour threshold of 1000 Jlg/m3 (ACGIH, 
2001). It is primarily used as part of a mixture to Improve the octane rating of petrol. Toluene 
is also used to produce benzene, as well as a solvent in paints, coatings, adhesiVes, inks 
and cleaning agents. Naturally oc;eurring toluene is found in crude oil and the tolu tree. It is 
regarded as the most prevalent hydrocarbon. Toluene is a common indoor air pollutant and 
indoor sources include household products, wood fires and tobacco smoke. 

Health and environmental effects 

Toluene exposure is primarily through air. The main effect of toluene is on the central 
nervous system and is related to the concentration the indiVidual is exposed to. At 
approximately 50 ppm, slight drowsiness and headaches have been reported, and upper 
respiratory irritation has occurred between 50 and 100 ppm (CCINFO, 1998). Above 100 
ppm, fatigue and dizziness have been reported, over 200 ppm, mild nausea, and above 500 
ppm, mental confusion (CCINFO, 1998). 

Chronic exposure to toluene at concentrations of 30 - 50 ppm in the occupational 
environment showed central nervous system effects. Increased incidence of hearing loss, 
changes in visual-evoked brainstem potential and colour vision impairment were also 
observed. 

Ambient guidelines 

There is no national ambient air quality standard for toluene. The WHO non-cancer 30 
minute guideline value is 1000 Jlg/m3

, based on odour annoyance (WHO, 2000). The WHO 
weekly average guideline value is 260 Jlg/m3

, based on observed occupational effects 
(WHO, 2000). 

9. Xylene (CsHtoJ 

Sources 

Xylene is a colourless, flammable liquid with an aromatic odour. It is used in the production 
of ethyl benzene in solvents, and in paints and coatings. Natural sources of xylene include 
coal tar, petroleum, and forest fire emissions. Xylene is a common emission from vehicle 
tailpipes. 

Health and environmental effects 

Acute exposure to xylene at concentrations of 50 ppm and higher have resulted in irritation 
of the eyes, skin and mucous membranes, impaired respiratory function, and mild central 
nervous system effects, including headache and dizziness (ATSDR, 2007). Exposure at 700 
ppm has caused vomiting and nausea (CCINFO, 1998). The lowest published lethal dose for 
xylene is 10 000 ppm for a six hour exposure. Chronic occupational exposure to mixed 
xylene at 14 ppm may cause mild central nervous system effects, such as headache, fatigue 

• 
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and dizziness, as well as nose and throat irritation at levels reaching 14 ppm. It is not 
carcinogenic. 

Ambient guidelines 

There is no national ambient air quality standard for xylene. The WHO ambient air guidelines 
for xylene are 4800 1-1g/m3 for 24 hours and 870 j..1g/m3 as an annual value (WHO, 2000). The 
odour threshold for xylene is betw~,en 0.07 and 40 ppm (ACGIH, 2001). 

10. Ethylbenzene (CsH1oJ 

Sources 

Ethylbenzene is a colourless, flammable liquid with an aromatic odour and is primarily used 
in the manufacture of styrene, which supports polystyrene production. It is also used as a 
solvent for resins and Is a minor component of petrol, due to its natural occurrence in coal tar 
and petroleum. 

Health and environmental effects 

Ethylbenzene undergoes chemical transformation in the atmosphere. Respiratory effects 
have not been observed at concentrations of 55 ppm for 15 minutes, however short-lived 
irritation was observed at 200 ppm (ACGIH, 2001). Lacrimation and irritation of the eyes and 
throat were observed at 1000 ppm. Throat irritation and chest constriction were reported at 
2000 ppm. Dizziness with vertigo, and worsening of previous symptoms were observed at 
increased exposure of 5000 ppm (ATSDR, 2007). 

Chronic exposure did not show toxicity at low levels, and conflicting results on the effects on 
blood were reported. It is not classified as a human carcinogen, however the American 
Conference of Governmental Industrial Hygienists (ACGIH) confirms ethylbenzene as an 
animal carcinogen. 

Ambient guidelines 

There is no national ambient air quality standard for ethylbenzene. The WHO annual 
average guideline value is 22 000 j..1g/m3

• The odour threshold for ethylbenzene is 10 000 
j..1g/ma. 

11. Mercury (Hg) 

Sources 

Mercury is a naturally occurring metal and is typically a shiny metallic liquid at room 
temperature. If heated, it is a colourless, odourless gas. Mercury is used in the production of 
chlorine gas and caustic soda, and is found in thermometers, dental fillings and batteries 
(ATSDR, 2007). Mercury salts also have cosmetic and medicinal uses. Sources of mercury 
include ore mining activities, coal and waste combustion, and manufacturing plants. Natural 
sources are volcanoes and natural deposits . 

• 
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Health and environmental. effects 

Mercury has central nervous system effects, and high levels of exposure can result in 
permanent brain and renal damage. Effects on brain functioning include irritability, shyness, 
tremors, changes in vision or hearing, and memory problems. Acute exposures at high 
concentrations may cause lung damage, nausea, vomiting, diarrhoea, increases in blood 
pressure or heart rate, skin rashes and eye irritation. Two forms of mercury, mercuric 
chloride and methyl mercury, are identified as possible human carcinogens based on animal 
carcinogenicity. 

Ambient guidelines 

There is no South African ambient air quality standard for mercury. The WHO annual 
average guideline value is 1 JJ.g/m3 for inorganic mercury vapour (WHO, 2000). 

12. Dioxins and Furans 

Sources 

Dioxins and furans are the common terms given to a family of compounds such as 2,3,7,8 
tetrachlorodibenzo-p-dioxin {2,3,7,8 TCDD). Emissions to the atmosphere are through 
chlorination processes at waste and water treatment plants, pulp and paper mills, and 
incineration processes. They can be produced as part of manufacture of organic chemicals. 

Health and environmental effects 

They have characteristics of persistence in the atmosphere, allowing them to be transported 
over long distances, and are easily taken up in food sources by deposition and 
bioaccumulation. Food is the primary exposure pathway, with minimal exposure through 
drinking water and inhalation {ATSDR, 1999; WHO, 2000). The most common effect of high 
exposure to 2,3,7,8 TCDD Is chloracne, which is a serious skin disease that produces 
severe acne-like lesions on the face and upper body. Other effects include skin rashes, 
discolouration, excessive body hair, possible liver damage, glucose metabolism alterations, 
and hormonal level changes (ATSDR, 1999). 2,3,7,8 TCDD is recognised as a human 
carcinogen. 

Ambient guidelines 

There Is no national ambient air quality standard for 2,3,7,8 TCDD or similar compound. The 
US EPA has set limits for concentrations of 2,3,7,8, TCDD in drinking water {ATSDR, 1999) 
and the WHO recommends minimum emissions to the atmosphere to reduce deposition and 
uptake Into the food chain (WHO, 2000). 

14. Methane (CH.J 

Sources 

Methane is a colourless, flammable gas, and is odourless in its natural form. The mixture 
with other hydrocarbons and organic sulphur compounds give methane its characteristic 
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odour. Methane is used in the manufacture of methanol, formaldehyde, and carbon 
tetrachloride. Naturally occurring methane is produced by anaerobic decomposition of 
organic matter and in the digestive system of ruminant animals such as cattle. 
Anthropogenic sources are fossil fuel combustion, domestic sewage, biofuel use and 
biomass burning. 

Health and environmental effects 

Methane acts as a simple asphyXlant by displacing the oxygen in air (CCOHS, 2006). No 
other adverse health effects have been reported. Methane is the third most important 
greenhouse gas after H20 vapor and carbon dioxide (C02) and has a Global Warming 
Potential (GWP) 25 times that of C02 on a 100 year timescale (IPCC, 2007). 

Ambient guidelines 

There is no national, or other internationally recognised, ambient air quality standard for 
methane. 

15. Carbon dioxide (C02) 

Sources 

Carbon dioxide (C02) is a colourless gas that is denser than air. It exists in significant 
concentrations naturally, emitted by volcanoes, chemical reactions of carbonaceous rocks, 
and vegetative respiration at night. Anthropogenic source contributions have increased 
markedly since the Industrial Revolution, particularly from fossil fuel combustion, hydrogen 
and ammonia production, and limestone-containing processes. Fire extinguishers, 
carbonated drinks and various areas of the food industry also produce C02 emissions. 

Health and environmental effects 

C02 is not very reactive and forms a weak acid on dissolution in water. Inhalation of the gas 
at high concentrations results in a sour taste and stinging sensation In the nose and throat. 
No adverse effects were observed for acute exposures at concentrations below 20 000 ppm, 
or 2% of air, however, respiratory function and excitation effects, followed by depression of 
the central nervous system can result from exposure to higher concentrations (CCOHS, 
1997). 

C02 can displace oxygen in the air at high concentration, and the effects of oxygen 
deficiency can be coupled with C02 toxicity. C02 exposure to concentrations between 3.3 to 
5.4% of air for 15 minutes showed increased depth of breathing. Exposure to 7.5% resulted 
in a feeling of inability to breathe, Increased pulse rate, headache, dizziness, sweating, 
restlessness, disorientation, and visual distortion (CCOHS, 1997). Exposure to 6.5 or 7.5% 
for 20 minutes decreased mental performance, longer term exposure at these 
concentrations resulted in irritability and discomfort. Brief occupational exposure at very high 
concentrations showed retina damage, light sensitivity, abnormal eye movement, visual field 
constriction and blind spot enlargement (CCOHS, 1997). Concentrations greater than 10% 
have caused impaired hearing, vomiting, breathing difficulty, and loss of consciousness 
within 15 minutes of exposure. Acute exposure to 30% results in unconsciousness and 
convulsions, and deaths at higher concentrations (CCOHS, 1997) . 

• 
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Occupational long term exposure of submarine occupants showed flushing of skin, fall in 
blood pressure, decreased oxygen consumption, impaired circulation, and impaired 
attentiveness. Adaptation to some effects of chronic exposure has been reported. 

C02 is also the most significant greenhouse gas, and increased atmospheric concentrations 
are responsible for global warming and the resultant ciimate change impacts. 

Ambient guidelines 

There is no national or internationally recognised ambient air quality standard for C02• As 
part of global agreements to address global warming and climate change impacts, targets 
have been set for countries to reduce C02 emissions significantly . 

. • 
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APPENDIX 2: POUCY REVIEW 

The review of national policies are presented by keypoints, provincial policies are separated 
into policy content summaries and AQMP considerations with significant content highlighted, 
and local policies are presented in tabular format with keypoints on air quality issues and 
related themes. 

1 National 

South Africa Environment Outlook- Atmosphere, 2007 (NSOER) 
Air quality: Ambient air quality is a concern in industrial and mining areas, and areas with 
busy traffic routes. Indoor air quality is a concern in household-fuel-burning areas. Wood is 
the primary fuel in fuel-burning areas at the coast, including Cape Town 
Pollutant issues: These are identified as elevated PM10 concentrations at all sites, fine 
particulates at fuel-burning residential areas and few short-term exceedances of S02, traffic 
sites recorded short-term N02 and wide-spread benzene exceedances, elevated PM10, S02, 
N02, and benzene was recorded at industry-related sites, H2S exceedances were recorded 
at petrochemical operations and waste water treatment works 
Industries of concern: These include petrochemical, chemical, and mineral processing 
Industries, as well as pulp and paper, metallurgy, textile manufacturing, and brick, cement 
and refractory manufacturers 
Source sectors: Significant contributors to atmospheric emissions are electricity generation, 
industrial and commercial activities, transport, waste treatment and disposal, residential, 
mining, agricultural, and tyre-burning, wildfires and fugitive dust 
Energy: Electricity generation· sector emissions are expected to increase concomitant with 
the national household electrification drive and increased industrial consumption. 
• No predicted increases in particulate matter concentrations due to emission control 

measures 
• Iron and steel industries are the highest consumers of coal and energy amongst the 

industrial sub-sectors, using generated electricity, coke-oven gas, coking coal and fuel 
oil. Other significant consumers are chemical, petro-chemical, food and tobacco, pulp 
and paper, and non-metallurgical in the industrial sub-sectors 

• Household fuel burning has persisted despite large-scale electrification projects, with fuel 
source contributions as electricity (62%), biomass (14%), paraffin (12%), coal (8%), and 
liquefied petroleum gas and candles (2% each). Decreased emissions are expected as a 
result of lower population growth rates and on-going electrification 

Vehicles: Growth in vehicle activity rates have been recorded in cities such as Cape Town, 
with increases in number of single-occupancy vehicles, cars per capita, and average length 
of trips. Recommended measures to address vehicle emissions are the specification of Euro 
technology for tailpipe emissions and fuel specifications changes to reduce sulphur, lead, 
benzene and aromatic content 
Air Quality Management: New air quality legislation is also discussed, including air quality 
management planning by. local authorities, air quality limit revision, sector-specific air quality 
controls, and vehicle emissions 
Air quality and climate change: C02 concentrations have been shown to be increasing by 
0.6% per annum in South Africa, with impacts predicted as greater incidences of flooding 
and droughts, and more frequent temperature inversions, which exacerbate air pollution 

• 
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episodes. Increased ozone levels, due to higher temperatures, are also expected, resulting 
in respiratory disease increases. Longer lasting peaks of ozone are predicted for urban 
areas during the day. 
Emerging sources and pollutants: Significant emerging emission sources include filling 
stations, landfill gas emissions, spontaneous combustion from coal discard dumps 
and opencast mines, waste water treatment works, tyre burning emissions, and 
fugitive releases from comm.ercial agriculture. Emerging priority pollutants include 
persistent organic pollutants, finer particulate fractions such as PM2.5, and Indoor air 
pollutants such as formaldehyde and radon 
Going forward: critical areas in management are regulation development, capacity 
building, air quality management system development, and methodology 
standardisation. Four key areas of change are listed as necessary: significant 
Improvements to Implementation and enforcement, an increase and consistency in 
the monitoring of information and increased accessibility, capacity building of local 
government, and fostering an attitude of joint responsibility for sustainable 
development. Local government capacity is needed in the area of strategic environmental 
assessment, which incorporates environmental objectives into land use planning, and 
highlights the appointment of community development workers and their role in 
environmental awareness and education 

National Land Transport Strategic Framework 2006-2011, 2006 (NL TSF) 
Principles and projects: These Include the prioritisatlon of public transport over private, 
encouraging the development of transport plans, regulation of road, rail and bus modes, and 
improving coordination and implementation of transport structures. 
Strategy components: the integration of planning and economic development with transport 
functions, a countrywide road network that supports development, regulatory controls for 
cross-border transport, a balance of freight transport across road, rail and pipeline modes, 
rural access planning, coordination and delivery of inter-provincial transport, safety, transport 
needs of the disabled, promotion of and provision for non-motorised transport, consideration 
of tourism interests, promotion of inter-modalism and Integration, conflict resolution 
mechanisms, key performance indicators, and funding 
Environmental Impacts: These are recognised as air pollution and visual Impact of outdoor 
advertising, and are coupled with a statement to minimise impacts in design 
Travel demand measures: These are proposed for implementation as a means of reducing 
vehicle numbers on-road 
Initiatives: 
• A National Rail Passenger Plan will be developed, where priority corridors will be 

identified cooperatively, assessed for feasibility, and incorporated into Regional Rail 
Plans, and accompanied by action plans and business plans for implementation 

• The upgrading of infrastructure that prioritises public transport on existing roads will be 
favoured, and together with other measures, will be funded by the Public Transport 
Infrastructure and Systems Fund 

• The transport sector is to be included in the Urban Renewal Strategy aimed at 
restructuring urban areas to improve sustainability 

• A National Freight Logistics Strategy aims to align fully the sector with economic and 
Industrial development demands and pressures, and promote the viability of road and rail 
modes. A freight transport information system, freight corridors and modal integration will 
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be developed and promoted. Environmental impacts of freight transport will be managed 
by focusing on externality recovery, heavy vehicle management, and dangerous goods 
regulation enforcement 

Air Quality Management: Air pollution will be minimised by incorporating travel demand 
management and public transport promotion measures into transport plans, and 
government promotion of efficient technologies and fuels and emission reduction through 
environmental standards revie\~ and effective roadworthlness testing. Coordination of 
transport and environmental functions will be achieved through promotion of the Department 
of Transport's Environmental Implementation Plan and awareness-raising through 
measures such as EtAs 

Integrated Energy Plan tor the Republic of South Africa, 2003 (IEP} 
Conclusions: 
• Continued dominance of coal as a primary energy source 
• Need for diversHication of energy sources in the country, motivated by energy security 
• Environmental objectives and regional development considerations 
• Sustained energy efficiency measures 
• Commitment to renewable energy in the order of 10 000 GWh by 2012 
• Investigations into the technical and financial feasibility of nuclear energy 
• Natural gas is also considered, including anchor customers acting as catalysts for 

introduction of supply in regions, although limited reserves inhibit competitiveness with 
coal 

• Expansion of oil and gas exploration is also proposed. Oil refinery expansion is 
promoted over greenfields development and importation of shortfall, and growing the 
demand for diesel 

• Synthetic liquid fuels are encouraged as feasible at high load factors, more so than 
increasing refinery capacity, and requires further investigation 

• Electricity generation will be coal-based as the least-cost option for the planning horizon 
although hydro, nuclear and natural gas potential exists 

• Universal access to energy raises demand concerns and rural commercial energy supply 
issues, with linkages to lOP processes needed 

• In plant operations, higher load factors are promoted to rest spare capacity and the 
matching of supply and demand 

Other findings: The IEP does not indicate a shortage in energy or water resources over the 
planning horizon. Various governance interventions have been proposed as part of the IEP, 
including development of policy and regulatory instruments 
Review of the World Energy Outlook: Energy demand is expected to rise fastest in 
developing countries, with transportation use outstripping other sectors, as well coal 
production increases expected to come from countries with poor resource investments 
previously, such as South Africa, China, India and North and Latin America 

Integrated Household Clean Energy Strategy, Prospectus, 2003 (IHCES) 
Components: The IHCES incorporates the top-down ignition method of fire-lighting (Base 
Njengo Magogo, BnM), manufacture and distribution of low-smoke fuels, housing design, 
and cleaner fuels and stoves 
Purpose: The strategy is intended to provide for the phase-out of coal as an energy source, 
and the fuel switch of communities to electricity 

• 
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BnM method: It has been subject to laboratory-scale investigation, as well as pilot 
demonstrations, and is now in full rollout in numerous townships in Highveld. The rollout of 
the BnM technique has received support from numerous parties and is to be coordinated 
by national government 
Low-smoke fuels: These fuels contribute significantly to reducing air pollution however 
incur higher production costs. Methods of providing support to improve their economic 
feasibility for poorer households wifl be explored in the second phase of the IHCES 
Housing insulation: It provides signtf~eant benefits in reduction of fuel used, and suitable and 
affordable materials will be investigated 

A Framework for Considering Market-based Instruments to Support Environmental 
Fiscal Reform In South Africa, 2006 
Content: Current and possible future intervention methods using market-based instruments, 
Criteria for the development of instruments, and a process for considering options 
Fund hypothecation: A case for soft earmarking of funds for preferred uses is possible 
Proposals: 
• Current reforms for environmentally-related taxes and charges in the transport and waste 

sector are the general fuel levy, vehicle customs and excise duties, provincial vehicle 
licence fees, product-specific taxes, deposit refund systems, disposal taxes, and 
differential tariffs for disposal services are recommended for revision with environmental 
outcomes 

• New environmentally-related taxes in the electricity and waste water sectors, where 
environmental Issues can be integrated into reforms to the electricity distribution industry 
and waste water discharge charge system 

• Reform of non-environmentally-related taxes With negative environmental impacts, 
including incentiv~s for land conversion from conservation purposes, and VAT zero­
rating for farming inputs such as pesticides, and illuminating paraffin. Changes to 
property rates are also considered to incentivise conservation and land management 
practices 

• Five broad categories of incentive mechanisms for improving environmental outcomes 
are environmental funds, partial or soft earmarking of environmentally-related tax 
revenues, rehabilitation funds/guarantees, accelerated depreciation allowances, and 
review of specific tax provisions 

2 Provincial 

Mpumalanga State of Environment Report, 2003 
Air quality issues: greenhouse gases, visibility (sawdust, fires, burning), pollen, vehicle 
emissions, dirt toads, domestic coal use, coal-fired electricity, respiratory health problems, 
odours, ambient particulate concentration, asbestos, coal dumps, abandoned mines, 
Industrial and other emissions 
Household energy use: 60% electricity, 20% candles for lighting, 20% wood for cooking and 
heating, 10% paraffin for cooking and heating 
Electricity generation: 70% of South Africa's supply, PM decreasing since 1999 
Ambient 802: monitoring by Eskom and Sasol, below WHO values with 1 station recording 
24-hour exceedances for 2% of recording during May to October 2002 

• 
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Ambient particulates: monitoring by Eskom (PM10) and Sasol (PM2.s). PM1o exceedances at 
some stations, mainly Leandra and Kendal, Sasol Langerwacht station 20% readings 
above US EPA PM2.s standard 
Respiratory clinic admissions: no information from clinics, infections in children <5 years 
more common in winter and polluted areas, highest cases in Ehlanzeni district 
Governance: greater capacity for environmental education than environmental management, 
large industries have voluntarily implemented environmental management systems 
Provincial response to air quality: air quality monitoring initiatives, National Electrification 
Programme 

Gauteng State of Environment Report~ 2004 

Air quality issues: high particulate concentrations in low-income areas, high air pollution 
levels - household coal use, heavy industrial areas, main traffic routes, exacerbates 
respiratory illness 
• Main management needs - province-wide ambient monitoring network, emission 

inventory 
• Motor vehicles: largest number in SA, increased fuel sales, recognised as the major air 

quality issue in Gauteng 
• Mine dumps: major source of dust, especially in late winter and early spring, completion 

of reclamation in Springs and far East Rand expected in 2 years (2006), dumps in West 
Rand are problematic 

• Household fuel use: source apportionment in Soweto- 70% contribution to PM, in Vaal-
36.5% average, 65% in winter 

• Veld fires: prevalent during autumn, winter and early spring 
• Monitoring: Esth~r Park (residential and industriaQ - higher concentrations than 

Alexandra; domestic coal burning - great influence on PM concentrations; 3 Ekurhulenl 
sites- Springs Old Boys Club (N02, PM10, PM2.s. CO, Pb, Oa, Benzene),.Leondale (S02, 
N02, NOx, Oa, PM10), Esther Park proposed (S02, NO, N02, NOx. NHa, PM1o) 

• Climate change: largest sources- transport and manufacturing 

MpumaiBnga Provincial Growth and Development Strategy 2004·2014 

Main sectors: manufacturing, mining, electricity and community service, with manufacturing 
focusing on refined petroleum, chemical and rubber products, mining primarily for coal and 
gold, mineral resources such as chrome, asbestos, magnesite, iron-ore, vanadium, 
limestone, dolomite, silica, construction materials, manganese 
Industrial growth sectors: stainless steel, agri-processing, wood products, chemical and 
chemical products, agri-products, tourism 
Industria/locations: in Gert Sibande - Secunda, Trichardt, Evander, petrochemical- linked 
industry, in Nkangala - power stations around coal areas 
Waste: largest producer of hazardous waste by province, dominated by fertiliser 
manufacturing 
Air pollution: dominated by energy sector, 8 power stations in province, particulates, S02 
and NOx problematic 
Environmental management: revision to structure planned with goal to have 90% compliance 
with national and international legislation and policy by 2014 

• 
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3 Local 

Ekurhulenl State of Environment Report, 2004 

Energy: households use coal for heating (19%} and paraffin for cooking (26%} 
Lower respiratory Infections: 2725 cases in children < 5 years, in first quarter of 2003, 
general incidence rate is 13 per 1000 people 
Strategic priorities: environmental education, inequality and poverty (including service 
delivery and spatial planning), HiV/AIDS, crime and unemployment, tourism 
Air quality: 
• Sources and % contribution- heavy industry (20}, power station, mines (dumps, 9), 

waste sites, transport (7}, veld fires (3), domestic fuel burning (60} 
• Pollutants- PM including iron, copper, lead, and chrome oxides, NOx, CO, C~. S02, 

dioxins, formaldehyde, and phenols 
• Industries ~ 327 Scheduled processesregistered in Ekurhuleni in 1995, 8000 industries 

in 20 industrial areas in seven activity nodes, light industry signHicant for GHG 
• Vehicle emission considered as most signHicant regional source, particularly in urban 

areas, road, rail and air network support high traffic levels 
• Domestic fuel use - 60% pollution load in winter, most important environmental health­

related issue, especially in low-income areas, high household use of coal for cooking and 
heating 

• Industrial S02 - Boksburg North and Springs problematic in 1990's, South African 
guidelines require revision to identHy problem areas adequately 

• Residential smoke - soiling index higher in industrial and low income residential areas, 
decrease in CBDs, elevated PM concentrations measured, particularly in winter 

• Mine dump emissions mercury, cyanide, sulphur compounds, other heavy metals, a­
quartz (leads to silicosis) 

• Respiratory disease - no causal link established in Ekurhuleni, incidence in first quarter 
of 2003 - northern, 13, southern, 12, eastern, 14 per 1000 children 

• Strategic priorities -electrHication and alternate energy sources for low income areas, 
improved air quality monitoring and standards enforcement, AQMP and by-law 
development, quantification of transport emission impacts 

• Monitoring- Airkem forum, since 1991, Kelvin power station, Esther Park, Edenvale 
Reservoir, Ivory Park, Tembisa; Springs Air Quality Forum, since 2003; smoke and S02, 
Alberton, Bedfordview, Benoni (active), Boksburg (active), Brakpan, Germlston, Kempton 
Park, Springs; GDACE to initiate 2 stations in Leondale/Wadeville and Springs 

Transport: travel to work by private (53%) and taxis (28%) 
Agriculture: ploughing produces dust emissions, regional impact, occurs in late winter and 
early spring 
Mining: mined resources gold, coal, silver, dolomite, clay, sand, and rock, mostly in 
southern and eastern regions, radon gas and dust are concerns from mine dumps 

Nkangala State of Environment, 2006 

Air quality: 
• Monitoring -fragmented, stations in Witbank (2 - Apolcom, LM) and Middelburg (2 - LM, 

Columbus Steei/BHP Billiton), dust fallout by LM at Middelburg Townlands Colliery, S02, 

N02, PM (fallout, PM10) measured, exceedances of S02 and PM1o. data quality and 
availability issues 

• 
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• AQMP- no plan or strategy in place, management is ad-hoc 
• Sources- coal-fired power plants, industries, mining activities, domestic fuel burning, 

motor vehicles, crop spraying with pesticides raised by stakeholders 
• Odours - produced by industries (leather tanning and abattoirs) and domestic practices 

(pit latrines, animal carcasses, domestic livestock); complaints - Delmas maximum 
5/month domestic-related, Emalahleni maximum 5/month tyre/refuse burning, scheduled 
processes odour complaints referred to DEAT, Steve Tshwete average 1/month 
domestic-related 

• Scheduled processes - examples in OM - metal and alloys, chemical, coke ovens, 
power plants, brickworks, textile 

• Capacity - all LMs have an individual for air quality, Steve Tshwete budget for 1 
additional person and monitoring station, has air quality budget; officials work in general 
environmental, not air quality specialists, Emalahleni looking for external funding for 
station 

• Fines: Emalahleni given to non-compliant owners for domestic-related incidents -
burning of tyres/refuse 

• Recommendations: data analysis training, improved reporting form for respiratory 
illnesses, increased renewable energy, energy efficiency awareness 

Household fuel use: Delmas - coal dominant for cooking and heating, Emalahleni - coal 
dominant for heating, Steve Tshwete- wood for heating 
Energy efficiency: education on building design principles needed, reduces heating costs 
Funding: OM has lowest total operating and per capita budget of OMs in Mpumalanga 
Environmental management: Delmas requires urgent intervention to improve function 

Ekurhulenl State of Energy, 2005 

Climate change: baseline assessment for climate change and energy strategy development; 
landfill gas assessment for energy provision 
Energy demand, 2003: transport, 41%, industry and construction, 36%, households, 14%; 
manufacturing is largest demand sector for electricity 
Energy efficiency measures: scaled domestic electricity tariff, landfill management system, 
municipal building energy metering and other measures to come, demand side management 
measures- building passive solar design, solar home systems, residential load control 
Audit: electricity and water needs of customers being undertaken 
Energy carrier: liquid fuels 49%, electricity 38%, pipeline gas 10% 
Household coal use: 30% or 44 800 tonnes consumed 
Air quality and climate change impacts: household consumption of fossil fuels and vehicle 
traffic are most significant factors, PM from coal boilers, S02, benzene and lead emissions 
from these activities 
Recommendations: automated energy balance for electricity management; environmental -
Integrated environment and energy programme for climate change strategy, metro to link 
transport activities to provincial developm ants, focused data collection on diesel vs petrol 
statistics, monitoring of PM and greenhouse gases; liquid fuels - diesel vs petrol 
consumption and energy efficiency incentives, vehicle survey 

Ekurhulenl Growth and Development Strategy 2025, 2005 

Environmental management: upgrading to be done in old mining and industrial areas 
Core economic triangle: Kempton Park, Germiston, Boksburg, and Benoni CBDs 

• 
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Air pollution: monitoring system to be in place by 201 0 
Mining: mine dumps/slime dams to be recovered or rehabilitated by 2025 to bring about 
environmental improvements in mining belt 
Healthcare: outcomes include 50% reduction in maternal and child < 5 mortality rates by 
2015, and bringing environmental pollution levels in line with internationally accepted 
standards by 2015 

Ekurhulenllntegrsted Transport Plan, 2006·2011 

Core economic areas: 4 areas the focus of transport planning, ORTIA, central activity belt -
Germiston, Boksburg, Benoni, Alrode-Wadevllle corridor, far East activity belt 
Other goals: corridor development, sustainable public transport, modal integration, 
environmental protection/enhancement 
Environmental objectives: Improve public transport, construction guidelines, sustainable 
strategies, minimise infrastructure impacts, non-motorlsed transport in planning 
Rail: national competence with devolution to lower transport authorities, 1 ,4 million 
passengers/day with Johannesburg (Park) and Germiston stations busiest (16%), priority 
corridor focus- 4 in Ekurhuleni in National Rail Plan- Olifantsfonteln/Tembisa-Germiston, 
Daveyton-Germiston, Kweslne/Katlehong-Germ iston, Springs-Dunswart, proposed 
extensions- Daveyton-Etwatwa, Angelo-Knights, Kwesine-Zonkesizwe, Tembisa loop 
AirportS/alrr~elds: ORTIA, Rand Airport Germiston, Brakpan Airfield, Springs Airfield, Petit 
Airfield at Putfontein, Bapsfontein Airfield (two fields - one normal and a separate one for 
microlights), Fly Inn Airpark near Bapsfonteln, Ancham Airfield at Nigel, Daveyton Airfield 
(now closed), Dunnottar Airfield, Microland Flight Park near Bapsfontein 
Spatial pattern: central, east-west oriented mining and industrial activity belt, residential 
developments around activity belt, and ruraVagricultural areas to NE and central to south 
Historically disadvantaged communities: 4 complexes - Tembisa, Katorus, Kwatsaduza, 
Daveyton-Etwatwa 
Second order road network: five main N-S and 3 E-W priority desire lines 
Transport modelling: road congestion to increase preference for rail, densification around rail 
stations, 2010-64% growth from 2001, VKT 80% increase, peak congestion- North R21, 
N3 Alberton-Edenvale, R59 between M7-N12, Olifantsfontein/Modderfontein Road sections, 
Allandale Road, Andrew Mapheto Drive near Tembisa 
Vehicle emission factors calculated in model 

High occupancy vehicle Janes: Tembisa-Kempton Park, Vosloorus-Boksburg, Daveyton­
Benoni, Katlehong-Germiston, R23 
Park and ride facilities: 3 planned, Rhodesfleld station Gautraln, Brakpan station, 2"d priority 
- Kempton Park station 
Class 3 roads: network of minor/activity arterials proposed 
Other strategies: travel demand management and Intelligent transport system proposed 
for long-term implementation 

• 



STAATSKOERANT, 2 MAART 2012 No.35072 209 

APPENDIX 3: IDP REVIEW 

lOPs are presented on an individual municipality basis. Discussion of lOPs is also separated 
into air quality and other relevant issues. 

Ekurhulenl MM 
Air quality: 
• AQMP prepared in 2005 
• BnM- households reached used as performance indicator 
• Sources - household fuel burning, industrial and commercial fuel burning, vehicle 

exhaust emissions, ORTIA, unrehabilitated tailings and impoundments, large industries 
• Priority areas identified in vicinity of sources, also CBD and residential areas transacted 

by highways, on-ramps and main feeder roads 
Other: 
• Main towns - Alberton, Benoni, Boksburg, Brakpan, Edenvale/Lethabong, Germiston, 

Kempton Park/Tembisa, Nigel, Springs; Main activities- manufacturing 
• GDS guidelines - intensive agriculture, small-scale mining, transport and logistics, 

manufacturing beneficiation 
• Industry -largest concentration of industries in SA and Africa, industrial areas -lsando, 

Spartan, Jet Park, Germiston, Anderbolt, Benoni South, Wadevllle, Alrode, Vulcania, 
New Era, Nuffield, Vorsterkroon and Pretoriusstad which is part of industrial revitalisation 
strategy 

• Transport- N12, N17, N3, R21, R26, ORTIA, Rand Airport, railway hub in Germiston, 
projects - Wadeville-Airode industrial corridor, City Deep Container terminal, Gautrain 
rapid rail link, ORTIA IDZ, priority expansion- PWV 15, PWV 13, PWV 14, A21, N12, 
secondary roads - 6 north-south and 3 east-west desire lines 

• SANRAL Gauteng Freeway Improvement Scheme- upgrade N12, N17, N3, construct 
PWV14, Intelligent Transport System rollout, overload control centre development 

• Residential development - 8 precincts, Olifantsfontein/Ciayville, Esselenpark/ 
Kaalfontein, Pomona/Benoni North, north of Daveyton, KwaThema-Duduza, Tsakane 
West, Boksburg South, Katorus South 

• lnfill development areas - disused mining land in Germiston, central Boksburg, east 
Benoni, northwest and west of Springs CBD 

• Mining - Reiger Park, east Benoni, east Springs, Kwatsaduza 
Sedibeng OM 
Air quality issues: 
• Indoor and industrial air pollution recognised as some causes of poor environmental 

health in district 
• No statistical data Is readily available on air pollution levels to quantify impacts 
• Monitoring - District has 2 stations - Emfulenl, Midvaal 
• AQM Strategy recognition of VTAPA and development of plan together with 

municipalities 
• Capacity- lack of capacity to perform AQM adequately, listed as specialist function 
• AQA implementation - assistance from National Government regarded as essential, 

burden seen as on OM and Metro's to implement in jurisdiction 
• AQM challenges -monitoring and data analysis, SLA renewal, Mure of MHS, health by­

law development for district, district-wide resource provision; others - AQA 

• 
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implementation, DM air quality unit establishment, AQMP development 

• BnM rollout also planned for 4 years 

• EHS - OM function but performed by LM's as requested and funded by DM, Includes air 
pollution, 5 EHPs employed in Lesedi 

• Contradiction of DM and LM - AQA contradicts the EHS function by giving powers & 
functions to the LM and licensing to DM 

Other: 
• EMS - DM to encourage uptake of ISO 14000 by large industries, improved 

environmental reporting and industry regulation needed by DACE, DM and LM's 
encouraged to adopt an EMS 

Lesecli LM 
Air quality: 

• Environmental health services - rendered by LM's in the district by SLA, includes 
industrial emission control and complaints investigation 

• Sources informal settlements due to residential fuel burning using coal and paraffin, 
industrial area particularly BAT and Escort, slimes dams 

Other: 

• Main centres- Heidelberg/Ratanda, Devon/lmpumelelo; main activity- agriculture 

• Main industries - British American Tobacco Cigarette Manufacturing Plant, Escort Meat 
Processing Plant, small industries - Heidelberg. Also light industries and commercial 
operations operating illegally from small holdings - Vischkuil, Endicott, Hallgate 

• Transport - N3 and N17 pass through district 

• Mining - previous activity, major slime dams adjacent to N17 V1Schkuii/Endicott area, 
smaller slime dams at old Witwatersrand/Nigel gold mine, commercial coal mining 
possibility in Mure as extensive reserves In LM 

• Quarries - building sand, S/SW Lesedi; shale/brickclay, NE Ratanda, Rensburg, N 
Vlschkuil; refractory/fireclay, E Heidelberg; stone aggregate, adjacent old Witwatersrand 
Nigel Gold Mine 

• Informal settlements- around Ratanda and lmpumelelo, Alra Park, KwaZenzele 
Gert Slbande DM 
Air quality: 
• Monitoring- network to be established for DM using Sasol and DALA funding 

• AQMP proposed, with support from other departments 

• MHS- Section 78 assessment to be done to determine mechanism to deliver services, 
proposed as shared service 

Other: 

• LED- study to maximise potential- Dipaleseng, Govan Mbeki, Msukaligwa- mining, 
agric and manufacturing, Lekwa and Pixley ka Seme -tourism, agriculture 

• Transport - N 17, N11 development corridors 
Govan Mbeki LM 
Air quality: 

• Strategies- compile AQMP, compliance with standards, source Inspections, awareness 
campaigns, monitoring data analysis, involvement in EIA processes and monitoring 
development's use of best practice 

Other: 
• Main towns - Secunda, Bethal 

• Transport- N17 passes through, major rail link between Gauteng and Richards Bay 

• 
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• Landuse and activities "- major landuse is commercial agriculture, main activity is 
petrochemical sector with SASOL as key industry, also coal and gold mining 

Dipaleseng LM 
Air quality: 
• Sources - Coal stoves, Siyathemba, Nthorwane, informal settlements and townships, 

smoke pollution from wood, coal fires, no data available on pollution, limited industrial 
pollution 

• Environmental health priority- inadequate health and environmental services 
Other: 

• Main towns- Balfour, Greylingstad, also Grootvlei; main activity- agriculture 

• Transport- N3, N2, R23 
• Abattoir in Balfour 
• Power generation and coal mining were significant economic activities prior to closure, 

Grootvlei power station scheduled for re-opening due to electricity crisis 

• Industrial area proposed for Grootvlei 
Lekwa LM 
Air quality: 
• Air pollution monitoring and control to be addressed through Integrated EMP 

• Monitoring network to be set up for DM, with funding set aside, and website needed 
Other: 

• Main town: Standerton 

• Projects - broiler house, poultry abattoir planned 

• Industries -agriculture main activity, 2 coal mines Thuthukani 
Msukaligwa LM 
Air quality: 
• Need for AQMP sector plan Identified and budget expressed, Council resolution not 

made 
Other: 
• Main town - Ermelo, main activity - agriculture 

• Transport - N2, N 11, N17 pass through municipality 
Pixley ka Seme LM 
Air quality: 
• Development and implementation of pollution control strategies included in priorities 
Other: 

• Main town - Volksrust 
• Energy- main lighting is electricity, followed by candles, paraffin and gas 
• Transport- main inter-regional transport routes, N11 passes through 
Nkangala OM 
Air quality: 

• MHS- rendered by LM and provincial DoHealth, capacity constraints at DM, Section 78 
investigation underway and outcomes may result in MoU/SLA development between LM 
and DM, MHS by-law development and implementation a district challenge, 
implementation of MHS function planned by DM, with budget allocation 

• Environmental management - development of AQMP and district licensing function 
implementation planned, DM AQMP development part of HPA process 

Other: 

• Main towns - Middelburg, Emalahleni; others, Belfast, Machadodorp, Delmas 

• 
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• Main activities - manufacturing, mining, power generation, chrome and coal deposits, 
high agricultural potential 

• Transport - N4, N 12, N11, rail corridor proposed, truck port/logistics hub project, Delmas 
cargo airport planned 

• Industrial areas - Steve Tshwete - Columbus Steel, Emalahleni - Highveld Steel 
• Energy - Bravo station, new 4800MW, online 2012 - 2015/6, Komati station upgrade, 

trial ethanol plant planned 1-------..;,..__..;,.._ ___ ,, ____________________ --l 

Delmas LM 
Air quality: 
Other: 
• Main town - Delmas, main activities - agriculture, mining (coal, silica) 
• Transport- N12 
• Informal settlements- 7 
• Dirty fuels - high coal usage for cooking and heating, 80% 
Emahlaleni LM 
Air quality: 
• Air pollution identified as major impact from opencast coal mining activities, expected to 

be addressed through IEMP development 
• Budget set aside for purchase of monitoring equipment 
Other: 
• Main town - Emalahleni/Witbank, main activities- manufacturing, mining, agriculture 
• Transport - N4, N12, rail network, internationally linked, 2 major projects planned, 

logistics hub, multi-modal facility 
• Energy - 4 power stations, Kendal, Matla, Duvha, Ga-Nala, extensive coal reserves, 

Eskom capacity expansion and coal mine development 
• Industrial areas- 9 
• Mining - coal, 6 abandoned combusting mines 
• Manufacturing - metals, metal products, machinery and equipment sub-sector, including 

Highveld Steel, major strength sub-sectors- other non-metallic products glass, cement, 
ceramic; radio, tv, instrument, watches, clocks; transport equipment 

• Airport- Emalahleni aerodrome planned in Klarinet development 
• Informal settlements - Blesboklaagte/Kiarinet, Enkanlni, Duvha, Van Dyksdrift 
Steve Tshwete LM 
Air quality: 
• Air pollution is key institutional challenge 
• Threat in SWOT analysis - environmental hazards and impacts include pollution 
• Strategic goal is service delivery, Includes AQM 
• Health and environment priority - implementation of monitoring strategy for air pollution, 

and other media, Implementation and enforcement of regulations, by-laws and 
standards, community awareness/participation to be conducted, KPI - monitoring 
sample numbers 

• Budget allocation made for air pollution reduction by health department 
• AQO nominated to monitor and coordinate air quality in LM 
• Monitoring station and dust analyser purchased with operating budget, ~ station 

planned 
• Environmental management meetings held with DALA, DoHealth, private sector -

Samancor, Columbus Steel, community organisations 

• 
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Other: 
• Main town Middelburg, main activities - agriculture, mining, steel manufacturing, power 

generation 
• Informal settlements- Newtown, Kwazamokuhle, Uitkyk, Rondebosch (Vaalbank) 
• Energy - 73% of rural households not electrified, Arnot power station 
• Transport - multi-modal transport facility planned for Middelburg CBD 
• Veld fires raised as priority n;tunicipal issue, strategy is firebreak management 

• 
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APPENDIX 4: MODELLING APPROACH 

Methodology 

The modelling objective is to use dispersion modelling to understanding areas of ambient air 
quality concern on the HPA at a regional scale 

Modelling domain 

The modelling domain for the Hlghveld has an extent of 400 km (west to east) by 360 km 
(north to south), covering an area of 144 000 km2 and is centred on 26°30'00"8; 29°30'00"E 
(close to the town of Betha~. The domain includes a 50 km buffer on either side of the HPA 
boundary. The top of the domain was set at 5 km. 

Extent of the two modeling domains 

Data 

Data used for the dispersion modelling include measured and modelled hourly average 
meteorological data (wind speed, wind direction, temperature, relative humidity, pressure, 
rainfall, sunshine) for the period 2004-2006 from 29 stations in the modelling domain. 

Modelled surface and upper air wind fields are generated at 44 locations using the Australian 
CSIRO meteorological processor, The Air Pollution Model (TAPM) (www.dar.csiro.au/tapm). 

ffjfj .. 
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TAPM has been extensively verified in Australia and other international locations. TAPM 
data, together with the measured data provide comprehensive surface and upper air data 
coverage of the study area. 

Prognostic meteorological model- TAPM 

The meteorological component of TAPM is an incompressible, non-hydrostatic, primitive 
equation model with terrain following vertical coordinates for three-dimensional simulations 
(Hurley et a/, 2001 ; 2002). The model solves the momentum equations for horizontal wind 
components, the incompressible continuity equation for vertical velocity, the scalar equations 
for potential temperature and specific humidity of water vapour, cloud and rainwater. The 
synoptic scale pressure gradient is represented explicitly in the horizontal momentum 
equations as a function of the synoptic wind, which is input to TAPM. TAPM includes 
parameterisation for vegetative canopy, soil and radiative fluxes. 

TAPM is configured with two nested grids for the modelling domain. The outer grid consists 
of 80 X 80 horizontal grid points at a spacing of 10 km followed by a second, inner 80 X 80 
grid at 5 km spacing. Thirty vertical levels are modelled in each nest 

In both model runs, TAPM was run in data assimilation mode in which the observed hourly 
winds at 10 m (above ground) from the respective observation stations are input into the 
model. In data assimilation mode, TAPM uses the wind speed and direction observations to 
nudge the predicted solution towards the observations. Each monitoring station is set with a 
varying radius of influence ranging from 5-20 km, depending on the surrounding topography 
and proximity of other monitoring stations. Observed winds are set to influence level one, 
which is the lowest model level (1 0 m) and corresponds to the measurement height of the 
observations. Application of the data assimilation approach for TAPM runs on the west and 
east coast of South Africa resulted in an enhancement of modelled data (Raghunandan et 
a/., 2009) 

Modelled surface and upper air data was extracted at regular intervals on the TAPM output 
grids. Modelled surface data was not used if monitored data was available within a 5 km 
radius of a modelled station. All modelled upper air data was used as input to CALMET. 

Meteorological model - CALMET 

CALMET is a meteorological model which includes a wind field generator containing 
objective analysis and parameterised treatments of slope flows, terrain effects and terrain 
blocking effects. This meteorological pre-processor produces gridded fields of wind 
components, air temperature, relative humidity, mixing height and other micro­
meteorological variables for input Into the CALPUFF dispersion model. 

The CALMET pre-processor requires hourly data in terms of wind speed, wind direction, 
temperature, cloud amount, ceiling height, relative humidity, surface pressure, sea surface 
temperature; and temperature and wind data from upper air soundings. A combination of 
measured and modelled surface data was processed into a CALMET-ready format for the 
modelling domain. 

CALMET requires geophysical data including gridded fields of terrain elevations and land 
use categories. This data was accessed from geophysical databases for the inner domain at 

• 
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a 2 km resolution. The topography of the HPA is relatively simple and the main features are 
well resolved. 

The CALPUFF model 

CALPUFF is a multi-layer, multi-species non-steady state puff dispersion model, which can 
simulate the effects of time- and space-varying meteorological conditions on pollutant 
transport, transformation and rerpoval. CALPUFF uses the three-dimensional meteorological 
fields developed by CALMET. "" 

CALPUFF contains algorithms for near-source effects such as building downwash, partial 
plume penetration, sub-grid scale interactions as well as longer-range effects such as 
pollutant removal, chemical transformation, vertical wind shear and coastal interaction 
effects. 

The model employs dispersion equations based on a Gaussian distribution of pollutants 
across the puff. The model takes into account the complex arrangement of emissions from 
stacks, represented as point sources, and from potline roof ventilators, represented as low­
level buoyant line sources. As with any mathematical environmental model, the CALPUFF 
model represents a simplification of the many complex processes involved in determining 
the outcome, in this case ground level concentrations of pollutants. 

Emission scenarios 

Separate model runs were done for the following emission sectors: 
• Power generation 
• Petrochemical sector 
• Primary metallurgical 
• Non-ferroalloys 
• Brickworks Other 
• Opencast coal mines 
• Mpumalanga industries 
• Industry in Ekurhuleni Metropolitan Municipality 
• Transport (motor vehicles and ORTIA) 
• Residential fuel burning 
• Sources outside the HPA, but within 50 km of the HPA 
• Biomass fires 

Industrial sources were modelled as point and area sources and the emission rates were 
assumed to be constant over time. Mines and brickworks were modelled as area sources 
with constant emission rates. Motor vehicle emissions and residential fuel burning 
emissions were modelled as area sources with temporal profiles to account for the daily and 
seasonal variations that characterise these sources. Particulates are modelled as PM10 . 

• 
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APPENDIX 5: EMISSION FACTORS FOR BIOMASS 
BURNING 

• 
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47 Mines & Quarries (underground I subsurface) 4.95 10.00 76.80 3.90 1699.00 
48 Mines & Quarries (surface-based mining) 4.95 10.00 76.80 3.90 1699.00 
49 Mines & Quarries (mine tailings, waste dumps) 4.95 10.00 76.80 3.90 1699.00 

APPENDIX 6: INDUSTRIAL INTERVENTION PLANS 

Emission reduction plans were requested by DEA from industries operating in the HPA, 
indicating the air quality improvements that would be undertaken as part of fulfilling the "duty 
of care"principle. 

A list of all industries included in the initial HPA emission inventory, which informed the 
baseline assessment, is provided below. Industries that have provided emission reduction 
plans are indicated and the plans are included here for public information. Through the 
imoplementation of the AQMP, industry-specific emission reductions will be determined for 
significant emitters together with the respective AELAs. The plans included here will serve to 
inform this process and will be finalised accordingly. 

Industry Name Submitted Plan 

A.B.Brickworks 

A.F. Pillman Tractors ltd 

Abrasive Grit Corporation 

Active Alloys & Metals Cc 

Active Foundry 

Actonville Hospital 

African Bitumen Emulsions 

African Char 

African Oxygen limited -Germlston 

Air liquide Southern Africa 

Air Products South Africa (Pty) Ltd 

Alu-Bronze Alloys (Metlite Alloys) 

Aluminium Castings 

Aluminium Chemicals 

Aluminium Granulated Products{Pty)ltd 

American Iron & Brass Foundry {Pty} ltd 

Anso Aluminium ( Wlspeco (Pty} ltd) 

Ao Chemicals (Pty) ltd 

Apollo Brick (Purchased Eagle Brick And Tile) 

Apollo Bricks (Pty} ltd 

Aquachlor (Pty) ltd 

Arch Water Products 

Armco Superlite (Pty) ltd 

• 
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Arnot Power Station v 
Associated Power & light (Pty) ltd 

Atlas Copco Serococ (Pty) ltd 

Autoindustrial Foundry 

Automa Multi Styrene 

Avbob Crematorium 

Aztec Metals (Pty) ltd 

Bagat Carbide 

Bandag Southern Africa 

Benoni Municipality 

Bernice Samuel Hospital 

Bethal Hospital 

Bishop Metals.Cc 

Black Top Asphalters 

Black Top Surfaces 

Blesbok Stene 

Blue Circle Cement 

Boart longyear 

Boksburg Foundry 

Boksburg Galvanizing 

Brass Extruders (Copalcor) 

Brick & Clay (Nigel) 

Brickfab (Edms) Bpk 

Brikor limited (Oiifantsfontein) V (Bronkhorstspruit) 

Briti (Pty) ltd 

Brollo Africa (Pty) ltd 

Bulpan Steenmakery 

Busby Saw Mills (Pty) ltd 

Caltex Oil Sa (Pty) ltd - Alrode 

Canlin (Pty) ltd 

Cape lime (Tvl) limited - Benoni 

Carborundum Universal Sa (Pty) ltd 

Castro! South Africa (Pty) Ltd 

Cemlock Gauteng { Pty) ltd 

Central Engineering Works {Pty)ltd 

Char Technology {Pty) Ltd 

Chargold Pty Ltd 

Chemetall 

• 
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Chemserve System (Pty) ltd 

Brickfields 

Cobra Watertech 

Colas North (Pty) limited 

Columbus Stainless Steel y 

Concor ltd - Roads Surfacing Division 

Consol (Germiston) 

Consol Glass (Oiifantsfontein) 

Consollimited 

Consolidated Galvanising Service (Pty) ltd 
Consolidated Galvanising Services (Pty) ltd (Alpha Hot Dip 

Cord Chemicals (Pty) ltd 

Corobrik Middlewit Factory 

Corobrik Transvaal (Daggafontein) 

Corobrik Transvaal Witbank 

Corrobrik 

Craigan (Pty) ltd 

Crown Bronze Cc 

Crown Cast (Pty) ltd 

D 8 Thermal (Pty) ltd 

David Brown Gear Industries (Pty) ltd 

Distell (Pty) ltd 

Doves Crematorium 

Dow Agro Sciences Southern Africa (Pty) Ltd 

Duvha Power Station y 

E14 Everite ltd 

E15 Exarro Zincor Base Metals y 

Early Bird Farm 

East Brick Company {Pty) ltd 

Eastern Gauteng Services Council 

Eclipse Foundry 

Effek Kleisteen Vervaardigers (Edms) Bpk 

Elsie Ballot Hospital 

Embalenhle Community Hospital 

Ermelo Hospital 

Ermelo Steengroewe 

Etac Rubber linings (Pty) ltd 

Falcon Smelters (Pty) ltd 

Federal Mogul large Bearing (Pty) ltd 

Fedgas (Pty) ltd (Alberton) 

Ferro Industrial Products 

Ferrometals y 
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Ffs Refiners (Mpumalanga) 

Ffs Refiners {Pty) Ltd (Kempton Park) 

First National Battery 

Flembar Alloys Cc 

Fluidex Engineering {pty) Ltd (Stationary Plant) 

Foundary And Engineering Supplies 

Foundry And Precision Castings Cc '· 

Foundry Pattern Engineering Equipment (pty) Ltd 

Fry's Metals (Germiston) 

Future Alloys (pty)ltd 

G Parkin Transport 

Galva Force (pty) Ltd 

Galv-Spin Galvanizers 

Gayatri Paper 

Gea Aircooled Systems (pty) Ltd 

Geduld Brickworks 

Girlock (Sa) (pty) ltd 

Glacier Bearings 

Global Sawmills {pty) Ltd- Jessievale Mill 

Goedehoop Callery Springbok 

Goede hoop Colliery y 

Goedehoop Colliery Goedehoop 

Gravelotte Mines (Pty) Ltd 

Griffiths And Inglis (pty) Ltd 

Grifo Foundry Cc 

Groves {pty) ltd 

Gsg Foundry (Pty) Ltd 

Gypsum Industries Limited 

H02 Hannitan Leather 

Haggle Wire & Strand 

Hendrina Power Station v 
Henkel Surface Technologies 

Hi Tech Galavanizers (pty) Ltd 

Hi-Carb Solutions 

High Duty Castings Cc 

Highveld Hospital Anglo 

Higjhveld Steel & Vanadium v 
HI & H Mining Timber (pty) Ltd 

HI&H Mining Timber - White Rivert Mill 

HI&L Mining Timber (Graskop Meule) 

Hoeveld Stene (EDMS) BPK 

Holcim (Sa) (pty) Ltd 

Holfontein Steenwerke (Edms) Bpk 

Hulamin Extrusions 

• 
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Hume-Monowed Corrosion Protection (Pty)ltd 

Huttenes-Aibertus Falchem (Sa) (Pty) Ltd 

Impala Platinum limited 

Impala Platinum Ltd Springs y 

Industrial Distillers And Refiners (Pty) Ltd 

Industrial Iron And Steel Works Ltd 

lnvestchem (Pty) ltd 

Jay-Bee Castings Cc. 

Johannesburg Drum Reconditioning 

Johannesburg Foundry 

Johnson Matthey (Pty) Ltd 

Station 

Kendal Power Station y 

Khuta Ia Colliery 

Kimberley-Ciark South Africa Enstra 

Kolbenco (Pty) ltd 

Kriel Power Station y 

Kromdraai Stene -Witbank 

lead Processing International (Pty) ltd 

leslie Gold Mines 

lever Brothers(Pty) ltd-Boksburg 

Uanru Galvanisers 

lianru Galvanisers Cc-Nigel 

lodge Metals Cc 

Loot Pretorius 

Louis Cox Foundry (Pty) Ltd (Denville Foundries) 

lusafrica Founders 

M & N Sawmills (Pty) Ltd - Lothair Mill 

M lProjects 

M.R ZincCc 

Majuba Power Station y 

Maksal Tube (Pty) ltd 

Malleable Castings (Pty) ltd 

Mariavale Bricks (Pty) ltd 

Matta Power Station y 

Me Kechnie Brothers South Africa (Pty) ltd 

Mccain FOODS 

MCP Containers & Drum Reconditioners Cc 

Metalco (Pty) ltd 

Middelburg Ferrochrome & Technochrome y 

Middelburg Steen Groewe 

Mill & Industrial Services (Pty) ltd 

• 
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Miracle Manufacturing 

Mondi Packaging Sa 

Much Asphalt 

Multi Construction Chemicals (Pty) ltd 

Murray & Roberts Civils (Pty) ltd 

Mustang Precision Castings (Pty} ltd 

N Fdie Casting (Pty) ltd 

Nampak Bevcan 

Nampak Corrugated 

National Asphalt (Pty} ltd 

National Solder Co. 

Ncp Chloorchem 

Ncp Transvaal (lsegen) 

Nestle Ice-Cream 

New Century Bricks cc 

Nf 

Nf Die Casting (Pty) ltd 

Nigel Brick & Clay (Pty) ltd 

Ozalid Sa (Pty) ltd 

Ozz Foundry 

P .G Sealant & Mastic 

P.G. Bison (Pty) ltd (Boksburg) 

Pilkington Flat Glass (Sa) (Pty)ltd y 

Pine Sawmills Bpk 

Plaaskem {Pty) ltd 

Plant Protection (Pty) ltd 

Prima Industrial Holdings 

Protea Asphalt (Pty) ltd (No.lO Plant) 

Protea Asphalt (Pty}ltd 

Protea Chemical Developments (Pty) ltd y 

Pro-Tech Galvanisers (Pty} ltd 

Rand Carbide y 

Rand Refinery limited 

Rei Non- Ferrous Foundry 

Rechem Industries (Pty} ltd 

Rely Precision Castings 

Remote Electrical Insulation (Pty) ltd 

RING ROllERS (Division Of DCD Dorbyl) 

• 
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Road mix SA (PlY) LTD 

RoborTube 

Rolfes 

S & 8 Patterns & Founders (Pty) Ltd 

S.A. Breweries Ltd 

Sa Copper AlloysMBenoniMAberdeen Rd. 

Saint-Gobain lsover South Africa (Pty)"ltd 

Salcast (Pty) Ltd 

Sappi Enstra 
v 

Sasol Oil (Pty) Ltd -Alberton 

SasoiSecunda v 

v 
Seitz Technology (Pty) Ltd 

Seton South Africa 

Shell Sa (Pty) Ltd 

Smith Wheels (Pty) Ltd 

South African Airways (Pty) Ltd 

Spangle Galvanizers (Previously Afro East Galvanizers) 

Spotless Drums Reconditioners 

Standard Foundry 

Standerton Hospital 

Technical Manufacturers And Distributors (Pty) Ltd 

Telcast Engineering Works (Pty) Ltd 

Tembisa Hospital 

Thermal Ceramics 

linning&Galvanising Industries (Pty) Ltd 

Tongaat Hulett Starch 

Total South Africa(Pty) Ltd - Alrode 

Town Council Boksburg 

Transalloys v 
Transvaal Galvanisers 

Tri Cast Forming 

Tutuka Power Station v 
Ultra High Pressure Units (Pty) Ltd 

Univa (Pty) Ltd 

• 
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Universal Metal Holdings 

Van len rob Eiendomme (EDMS) BPK Quality Bricks 

Vanchem Vanadium Products v 

Waste-Tech (Pty) ltd (Rietfontein) 

Wilgard Patterns (Pty) ltd 

William Wingate Holdings 

Windsor Metals (Pty) ltd 

Windsor Metals (Pty) ltd - Springs 

Witbank Brickworks (Pty) ltd Clamp Kiln 

Zimco Aluminium y 

Zinc Compounds & Chemicals (Pty) ltd 

Zinc Corporation Of SA (Pty) ltd 

Zincall (Pty) Ltd (Precious Metal Recoveries) 

ltd 

v 
y 

STORING AND HANDLING AS PER GOVERNMENT GAZETTE 

BE USED MORE FREQUENn V TO .,ur·nr:::')" 

2.1NVESTIGATE DIFFERENT FUEL TYPES (LONG TERM 2015- 2020) 
3. IMPROVE SULPHUR DIOXIDE MONITORING 
Current Status: OPERATING 
Expected Start OPERATING Expected 

Commissioning . 

• 
2010-2012 
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1. DUST FALLOUT - 474.21 TO 2623.67 
mg.m2.day. 
2. SULPHUR DIOXIDE - UNTESTED, 
MONITORING TO BE INTRODUCED 

1 WATER CART- R10 000.00 PIA 
2. FUEL TYPE INVESTIGATION- R5K 
3. SULPHUR TESTING- R3 000.00 PIA 

1. DUST LEVELS ARE EXPECTED TO 
DROP TO LOWER LIMIT OF +/- 100 
mg.m2.day. (SHORT TERM NOW- 2012) 
2. ANTHRACITIC COAL, LOW SULPHUR 
COAL OR GAS COULD BE 
INVESTIGATED PROVIDED IT IS 
ECONOMICALLY VIABLE (LONG TERM-
2015-2020) 
3. TO BE DETERMINED 
1. WATER CART- R10 000.00 PIA 
2. FUEL SUBSITUTION TO ANTHRACITE 
-R4,3M P/A 
3. SULPHURE DIOXIDE MONITORING -
R3 000.00 PIA 

THE SIGNIFICANCE OF IMPROVED INTERVENTION TO REDUCE ANY NEGATIVE ATMOSPHERIC IMPACT WILL HAVE AN 
IMMEDIATE IMPROVEMENT WITHIN 1 KM RADIUS. A CUMULATIVE IMPROVEMENT WILL BE SIGNICANT ON 10 KM RADIUS 
AND PRIORITY AREA-WIDE AIR QUALITY IF ALL POLUTERS PARTICIPATE. 

Measurement, Reporting and Verification 

1. THREE MONTH RUNNING AVERAGE NOT TO EXCEED LIMIT VALUE FOR ADJACENT LAND USE ACCORDING TO DUST 
FALLOUT STANDARDS PROMULGATED IN TERMS OF SECTION 32 OF NEM: AQA, 2004 (ACT 39 OF 2004), IN EIGHT PRINCIPAL 
WIND DIRECTIONS 
2. TWELVE MONTH RUNNING AVERAGE NOT TO EXCEED LIMIT VALUE AS PER GN 1210 OF 24 DECEMBER 2009. PASSIVE 
DIFUSIVE MEASUREMENT APPROVED BY THE LICENSING AUTHORITY CARRIED OUT MONTHLY. 

1st Quarter 2011 

Not applicable 
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Significance 

This monitoring station will measure air quality in the local area of Columbus. 

Mea~rement, Reporting and Venf1cation 

Air quality In terms of PM10, S02 and NOx will be measured together with meteorological parameters. Reporting is done on a monthly 
basis and the station is run to SANAS accreditation standards. 

Not applicable 

This monitoring programme will quantify Impacts of fugitive dust emissions and improvements stemming from any interventions made. 

Measurement. Reporting and Verification 

Dust faD out will be measured on a monthly basis and reported monthly. The programme will be done in accordance with the appropriate 
SANS standard. 
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It is necessary to quantify emissions at Columbus to both compare with aHowed emissions and to be enable to estimate impacts on 
ambient air quality. 

Intervention 

Periodic stack emission monitoring is to be undertaken. 

Not applicable Not applicable 

This monitoring will allow for comparison with allowable emission limits and hence give a determination 
equipment. These results will also be used as input to dispersion modeHing to determine ambient air impacts. 

Measurement. Reporting and Verificatton 

Periodic monitoring will be done every six months and reported on. Measurement will be done to appropriate standard. 
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2nd Quarter 2011 

Fugitive emissions not quantified 

• 
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Addition of liquid ferrochrome to the AOD at Columbus will reduce electrical consumption associated with 
of this material. 

Scope 2 C02 emissions 
300 OOOtpm 

On site emission not effected. 
Project results in lower electricity 
consumption. 
R1mp.a. 

Reductions will be associated with improved electricity consumption which is measured and reported on monthly. 

Not quantified but considered significant 

Still to be assessed Still to be assessed 

Although emissions in this area Impact the immediate vicinity primarily and these emissions have not been quantified, visually it is 
apparent that these emissions are significant. 

• 
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Dust fall out monitoring in the area is to be undertaken on a monthly basis and reported monthly. Monitoring per SANS standards. 

On occasions the NO. levels in the feed to the De-NOx plants exceeds the treatment capability of these plants, leading to emissions 
exceeding limits on these plants. 

Intervention 

The Scanacon system allows for improved waste acid recovery particularly nitric acid. less waste acid results in lower NO. emissions in 
the process. 

Already installed 

of exceedance has already 

Currently commissioned 

Exceedance levels have dropped from ± 
20% to less than 5%. 

The emissions from the De-NO. plant in question are measured continuously and reported on a daily basis. The NOx analyser is 
calibrated daily. 
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Fugitive emissions not quantified. Not quantified 

Dust out monitoring will measure in part this source to ~ust fall out. The measurement of dust fall out is to be done on a monthly 
basis and reported monthly. Monitoring is per the relevant SANS standard. 

Not yet quantified 

To be determined To be determined 

Reductions will be associated with improved electricity consumption which is measured and reported on 

Company Name: Columbus Stainless 
Location Off Hendrina Road, Middelburg 
AQA S.21 Sector· Metallurgical Industry 

• 
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pollution control 

1 x maintenance shut per year. Identify gas leaks and repair "'"'""r,rlinnlu 

Annual MECS Global portable gas analyzer audit and recommendations. Investigate Acid Plant 
operational efficiency in terms of conversion and the catalyst with recommendations for improvement. 
This is followed by the implementation of the recommendations from the audit report. 

for the Acid Plant. 
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Rehabilitation of residue disposal facility (Dam 7L3} 
Continuous dust and S02 fence-line monitoring 

snormroc:t Industrial Air Forum 
Mini and Maintenance shuts- carried out annually. 
MECS Global gas analyzer report and recommendations - carried out annually 
Evaluation of new catalyst - currently under review 
Rehabilitation of Residue Disposal Facility (Dam 7L3} - Rehabilitation plan being 
developed by Golder Associates. 
Fence line monitoring of dust and S02 as well as in stack monitors Ongoing 

Mini and Maintenance 
shuts - presently ongoing 

2. MECS Global gas analyzer 
report and recommendation 
- November 2010 

3. Evaluation and review of 
new catalysts - January 
2010 

4. Rehabilitation of Residue 
Disposal Facility - 2011 

5. In stack S02 Monitoring -
continuous 

6. Fence line Dust Fall out 
monitoring -January 2005 

7. Fence Line S02 monitoring 
- May2005 

Cost for Acid 
Maintenance 2011 
R45,228, 799.32 

Rehabilitation Cost of Residue 
Disposal Facility : 
R135, 800, 000.00 over 15 years 

Mini and 
shuts - Ongoing process 

2. MECS Global gas analyzer 
report and recommendation 
-carried out annually. 

3. Evaluation of new catalysts 
- dependant on results of 
review. 

4. Rehabilitation of Residue 
Disposal Facility - 2020 

5. In stack S02 Monitoring -
presently operating 

6. Fence line Dust fall out 
monitoring - Ongoing 
monitoring 
Fence line S02 monitoring -

Total Acid Plant Maintenance cost 
for the period January to August 
2010 R24,638,480.48 

Annual Dust and 502 monitoring 
cost: R83,356.80 

• Effective management of fugitive emissions wiD most likely result in reduced local dispersion potential of S02 and dust. 

• Interventions implemented at Zincor will positively Impact on the air quality of the priority area. 

Measurement. Reporting and Verification 

• The North West University undertakes monthly independent fence line SO 2 monitoring and reporting. An annual SO 2 report is 
submitted and discussed with the authorities in Zincor's annual Environmental Management Master Plan (EMMP}. 

• MECS Global gas analyzer undertakes annual independent surveys on the efficiency of the Acid Plant. Recommendations are 
implemented during shuts. 

• SGS Laboratories undertakes monthly independent fence line dust fall out monitoring and reporting. An annual dust fall out 
report is submitted and discussed with the authorities in Zincor's annual Environmental Management Master Plan (EMMP). 
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• Monthly feedback on Air Quality is provided at the Springs Industrial Air Quality Forum meetings which are attended by the 
Ekurhuleni Metropolitan Municipality. 

.. Containment-air purging pol'lals tc be inMalled-~led. 
• Considemg ~"' ~ dmt wi reduce fugiWe dlst from escaping tn !he m~ that it al!'ferltly doe$, The madien 
~ eficitmcy ..a be optinBed lhrougb tis, lhus ~ futi!i'm d!lllt generatim, 

• ChemPlar.t and Bag Plimt-focua on ~live m~ 
• aean mtexiri!c:fion duc:ting at tile product screen during weekly shuts. 
• Drive of~ Fan muat be~ in order to nm it at 1!0% speed. C~mently Mining at 65% ~ !esacduG! 

e.dfadion-~. 
• ~all•stemacbdw:lings-~ 
• &tend the dlmt e~ ddngat Prodlid Screen totb!lpeRet ttlii'!Sfer ~dufintthe ~belt~. 
• ~feakingfancasingduring ~-
• ~bag plant fan impeller daring~- completed. 
• ~andrepair~fandamperduring~-~. 



236 No.35072 GOVERNMENT GAZETTE, 2 MARCH 2012 

lipping_ 
• SME'; on gri~¥el roadll- Water cal" (7daylweek mly ~shift} 
• C~ing operaticft tFmal prodwt) • Quenching (l:hlst suppreslion s-j'll-tiMn ltfter ~ point befote material 

~;1'111l1Ung) -water.~; Flflill product Bag plant~. ~ng. {Thi$ i$ completed) 
• Metal~ Pli!mt- Querd'ling (Dust~ system before Wing paint at Grizztl) {This: ill comple!edj 
• Qu~ of stag hebe its 1ipp.ed klr p~ at lh& Mefal RetoVeff Plant. {This is completedJ 
• ·'Naf tanket for o:mtmWII!il dim ~ion on site roads. 
• Stteet Sweeping Machine- regWar dust extradion from paved roads. 
• Conlinuaw: focus on~ to reduce lu!l~ diRt~. 
• ~of~ 6!.mty turfaoes on site. Thia lncllldes ~.~.and iree ~ling in aemhelicaly ~e the 

l.ll'&a, create a dtmt ~ illld ~wind erosion P!'Wa!ent an eKJ~Qlled swfaces. 
~ .......... and~ WMMP . 

• 
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• Fan~ce 
• Control rA Ft23 raw materials !ran&fBr, oScreening area~ ami ronveyor ~ 
• F~ dust~ poin~ to be ideniified iWi de!ligrl changes ~red to minimise~ em&~ 
• Minimmevenlingevents~ p~ ~of the plant. 

.. Conmll 

.. Casting llay mana;emel'lt 
• ETP1 ill'ld ETP2 ~m 
• Fm~n ~ment 
• ~aiioo of a chil!er to cool gaseous ernicsioM from Furnace 4 and Fll1'11<1i:e 5 
.. ~venlingevem~~lalf!te ~ 

• 
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• Yf.latly-fi!terbags~ 
• Omal! of mmimsAand. 8 I pending~! 
• Cmlrd of F6 I'8W materials lransfer, sCI'Illening meas am:! conveyO<r bells 
• Fu;ilive dust gel'lf1ratioo points to be id!mlilied am:l*'sitn changes: cons~ fG minimise fugitive em~l\l. 
• Mmimile \lel'lting evenm ~ prev~ mainleMnce dfleplant 

Metallurgical Industry (Category 4) 
Mineral Processing, Storage and handling (Category 5) 
4.6: Basic oxygen furnace steel making 
4.7: Electric arc furnace and steel making (primary and secondary) 
4.12: Pre reduction and direct reduction 
4.20: Slag processes 
5.1: and 

• 



STAATSKOERANT, 2 MAART 2012 No.35072 239 

The intervention types include the following: 
(i) Short term (0·3 months) 

Includes the following: 
Improved corporate awareness on emissions management 
Environmental monitoring network development and implementation 
Improved site operational procedures and more focus on discipline 
Improved and enforced shut down procedures 
lmr;roved reporting procedures 
Development of an emissions improvement strategy 
Updating the corporate air quality management plan and the emissions inventory 
Pollution abatement equipment maintenance (annually) 

(ii) Medium term (3 -18 months) 
Includes the following: 

Improved maintenance programs 
Precipitator rebuilds 
Emergency stack venting valves replacement 
Commencing with stack cap design and implementing two stack caps on two kiln units 
over the medium term. Thereafter aim is to install stack caps on all emergency venting 
stacks. 
Completing pollution abatement equipment efficiency studies 
Developing an advanced process optimisation model for the kiln installations. 
Study investigating towards lmprol/ing the fumace venturi scrubber system 
Fumace raw gas valve replacements 

(iii) long term measures (18 months to 5 years) 
Includes the following: 

Venturi gas cleaning system replacements pertaining to furnaces 
Investigating new gas cleaning technology as part of co generation 
Investigating into long term viability of current reduction process 
Finalising the installation of all kiln stack caps 
lnstaiHng the kiln combustion model on all kilns 

(iv) long term measures{> 5 years) 
This will be confirmed (requirements for over the longer term > 5 years) once all the required 
investigations has been completed and the long term strategy finalised. 

Short term interventions completed. Medium term interventions: capital approved for critical projects and projects 
have commenced 

Already completed 
Medium term measures 

Long term 
Already commenced 

To be implemented 
after 18 months. Some 
investigations have 
already commenced 

Medium term 

Long term 

Already implemented 

Some interventions 
already implemented 
and will take < 18 
months to complete. 

Some projects already 
commenced. The bulk 
to commence 
approximately after 18 
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levels of particulates experienced 
and will be reduced 

Envisaged emissions limits envisaged after 
intervention: 
Short term: 

long term 

Not available yet 

Upset conditions 
managed more 
sufficiently, quicker 
response on upset 
conditions and the 
rectification thereof 

Up to > 50% reduction 
of particulates on some 
critical installations 

Up to > 85% reduction 
of particulates on some 

An emissions improvement strategy 
Ambient and point source monitoring program 
Quality assurance and quality control for ensuring action plan implementation, monitoring and ensuring the quality 
thereof 
Internal and external reporting and incident recording protocol has been developed and has been implemented 

to be made for external verification of air 

Awaiting fixed quote from supplier in order to compHe vote application for project funding approval 

June2011 

Ammonium Chloride emissions from 
ignitions amount to 2.65 mol/hr. This 
estimates to 90Kg ammonium Chloride per 
day. Ignition time amount to two hours per 

This 

Expected 
Commissioning: 

Expected Emission 
Reductio 11s: 

• 

1&1 Quarter 2013 

Ammonium Chloride emiSSions will be 
reduced to 45mg/Nm3 or 0.21 Kglhr 
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An estimated monthly cost of R57000.00 

Ammonia Chloride is seen as a white plume exiting the stack. This plume can be observed from great distances and creates the 
impression of major air pollution. With the cloud chamber installed, this visual appearance will be eliminated. 

Measurement. Reportmg and Verification 

The emissions will be monitored using a continuous online measuring system (opsis) that will be monitored on a daily basis. 
This will form part of Impala's Quality process as procedures and best practices will be Audited by internal quality auditors to ensure 
practice and procedures are followed and adhered to. This process will also be audited by an independent auditing company to verify the 
internal quality practices conform to quality procedures. 

Pl\410 = ± 1000mg/Nm3 (peak) 
S02 = ± 700mg/Nm3 (peak) 
R220m 

December 2014 

Continuous gas system already installed and capable of the required data. A competent company personnel is 
allocated to ensure data monitoring and reporting as well as to ensure an independent party verification in connection with the Operations 

user of the Ml\l'llrtnnnn ... JIIInlrilfOTII 
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• 



STAATSKOERANT, 2 MAART 2012 No.35072 243 

Subcategory 1.1: Solid fuel combustion installations 
Subcategory 7.4: Manufacturing activity involving the production, use in manufacturing or recovery of 

antimony, arsenic, beryllium, cadmium, chromium cobalt, lead, mercury, selenium, not associated with 
the application of heat 

Subcategory 7.2: Primary production of acids 
Subcategory 7.1: Primary production and use in manufacturing of ammonia, fluorine, and chlorine 

Possible fugitive emission sources include 
the various acid based products, e.g. acetic 
acid, sulphuric acid. HCI scrubber is 
identified as a sources of emission however 
level are predicted to be low. 
These are primarily from the vented piping 
on the tanks. At springs recent levels of 
dust were assessed with relatively low dust 
levels. Tests were conducted for Soda Ash, 
Ammonium sulphate, sodium sulphate. 
The fuel burning appliance will have 

low levels of emissions as the 

• 
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Not yet detennined 

An independent party will conduct the measurements, utilising either passive diffusion technology and or perimeter monitoring at both 
sites. Dust will be measure the nr::a\<imAI'rit'::!l 

Designs currently being finalised. 
Commercial offered accepted -order placed. 

Measurement. Reporting and Veriftcat10n 

R180 000/annum 

PM1 0 monitoring station was installed mid September 201 0. Dally monit01ing is already taking place. 
Monthly analysis reporting will be conducted by Gijima AST. 
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Intervention 

Replace 17 filter bags D+E Dust Plant and 26 filter bags at F Dust Plant. Repair all cracks on main & reverse air dueling's. Repair all 
cracks on filter compartment hoppers. Repair all cracks on filter compartment bag plates. Replace all main inlet & reverse air damper 

box seals.(Air sealing fan 

D+E Dust Plant - 31 mg/Nm3 
F Dust Plant -
R60000 

Repeat stack monitoring will be conducted 
end of October 2010 
R480 000/annum 

December 2010 

+/-R60 000/annum 

PM10 monitoring station was installed mid September 2010. Daily monitoring is already taking place. 
Monthly analysis reporting will be conducted by Gijima AST. 
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December 2010 

PM10 monitoring station was installed mid September 2010. Daily monitoring is already taking place. 
Monthly analysis reporting wiD be conducted by Gijma AST. 
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• 
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• 
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Replace existing float Furnace currently being Late 2009 R250m . Measurements 
furnace with design replaced. Significant Measurements taken ,significant 
which minimises improvements in to be taken in improvement in 
emissions and emission expected mid 2010 emissions as a 
removes use of result of the design 
furnace oil change evident. 

Continue to 
measure 

Increase windscreen Currently established in End 2010 I R0.5m Outlets countrywide 
recycling and laminate certain geographical Early2011. currently being 
recycling in line with locations.- being Project will visited. Long term 
group objective. extended into PG Group. likely continue project. 
Target of 400 tonnes Financial viability being through to 400 tonnes glass 
per month glass being determined. next year to currently being 
achieved. extend to PG recovered .New 

outlets target of 900 tonnes 
for 2011 

Look at extending Currently in contact with Expected start R10 000 Trial intervention for 
recycling to PET and recycling companies to August 2010. PET currently being 
polystyrene, batteries, ascertain viability planned. Recycler 
ink cartridges identified. 

If move to road from Reduce holding of diesel Start Mid R?m Reduced diesel 
rail successful for loco 2009. holding will reduce 
reduce diesel fugitive Anticipate fugitive emissions 
emissions completion Diesel holding 

end 2010. reduced . 

• 
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The Interventions will improve the local (1.Km radius) air quality; Oistrk:t and Priority Area air quafd:y is not signifitantly 
affected by secondary emissions. 

Continuous PM 10 Monitoring inside Transalloys premises 
Continuous Oust Fall-out Monitoring inside and Ot.Uide Transalloys premises 
Investigate COntinuous Monitoring Devices which measure actual emission at source . 

• 
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1. Install continuous monitoring system on all bag plants. compare monitOring results with DEA standards 
and limits and, in the case of non--compliance to DEA limits and standards, refurbishment of emission 
abatement equipment, replacement of bag house filter bags and condition.based monitoring of 
emiS$ions. The following bag plants are applicable: 

AAF BAG PLANT 
AAFSOUTH 
AAFNORTH 
ELKEM SAG PLANT 
FILn:iR MEDIA BAG PLANT 

2. Bag house dust pneumatic conveying to briquetting plant siios. 
3. It is anticipated that all bag filters will require some form of refurbishment 

Various projects initiated, CAPEX approval for majl)r 
2011 for individual projects done once scope of wort 

Incorporate SCADA & measuring field instruments to identify problem areas . 

• 
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Expected Start 2010 
Forecast date on Which the intervention will start delivering air quality improvement results- From 2011 

Commls$ionigg: 
Current Ongoing fal..out dust monitoring indicates that the Industrial standard i.t.o. SANS 1929:2005 !s exceeded from 
Emls$ions: timetotlme. 
EXpected Dust suppression wiU reduce fall-out dust to within the industria! standard {SANS 
Emission 
Reductions: 
EStimated Fixed Approximately R 0.5 million 
Cost: 
Estimated To be determined in practi<1e, estimated to be apjlroxlmately R200 000 p.a. 
Running Cost: 

wm bring about improvement in the local (i Km radius} air quality 

• 
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• 
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et1mp;my Name 
LQ>"..atmn 
AOA S 21 St...Por 
AQA S.11 Sub-sector 

GOVERNMENT GAZETTE, 2 MARCH 2012 . 

'andlem Vooadium ~ tPty} lt\1 
Eck~, Fetrobank, Wltbam<. ltl-:~5 

~n 
~~--------------------------------------------------J 

ctm!in!.IW~ ~ a ~- pulse of pressw:e air. In 1M So!Wm 
~ SOI't-ent p!OCE!SS .. dty .sodium \'s mjactf.!d Into '!he ducting ~n lhe ~nand the dust ~lecting ~erd The 
suroent ~· ~ ~.>!ted with ltle !loe 9as to the fabric filler bag ~ IIley ar~ ~ !ilooq \\'ilh me ernraitl&li fly as!'!. Tr.e 
partiCles react will1 sr.JZ wt!lle they are in t~ enttalt.ed flow rr.ooe ®l'ln-3 their !r<IDSp:lrt phasa as well as oo !he li!te!' l!U!face. 'ti~ the 
inajor ~of 002 takes plaO&. When the pt,eSS~.We drop of ta1mc 111ter teadles a preset vs~ue, the pamctes oo the surface are 
removed blj using a fablo'k• cteaning t&mique. The advam&i'!e ot the procBZS is l!1e ~ of ~tie i!q'Jipmem ar.d it c-an be rav.o~ til 
the existing l:iag!m!Jsa. 

The wet SCI'Libm Clll'rentiy uilsed for Km will be repli.H;ed with a pulse jet b.aghaU~~e. The ~ 5 cleaned ~uously in llilll 
by a ~ pule of high FRSlml air. In the SodWm Bicarbonate ·llll!bent pmcell&, dey SGdium ~ ~ ~ inm the dw:ting 
~the lOin and 1he dW!t collecting equipnent The ~ l*iiclei Bl'! transported widl the flue lfi to the fabric.~ bag 'lllll!re 
!hey lD'B oolleded along with the entrained lly ash. The pi!tlicl&s read wilh S02 whle !hey are in !he entraMd flow mcde dw'ing !Mit 
iran;port phase u well as on 1he filter Nface, whe~~t the mitjot remOval of S02 takes place,. When d!e pn'lGSUre dtGp of fabric filter 
readies a pftlSet value, !he pal"'ides oo lim lliil'fare are Mmoll'ed kly usin; a fabri~ ~ tec:Mique. The advantage of the~ is. 
the ~icdy of lhe equiJlment and it am be lelrofitted 'iD the existing~-
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Company Name Zimco Aluminium Company a div of Zimco Group (Pty) LTD -
ZIMALCO 

Location 3 Falkirk rd, Industrial Sites, Benoni 
AQA 821 Sector Metallurgical Industry 

AQA 821 Sub-sector Sub category 4.21. Metals recovery 
Intervention Title Dross Plant extraction 
Intervention Type Jnvestment in air pollution control technology; 

Problem Statement 

Current standard exceeded for Particulate matter for the NEM:AQA- metal recovery process. 

Intervention 

Improving of baghouse 

Current Maintenance cost - work in progress 
status 

Expected 
Expected August 2010 commissioning November 2010 

start 

Current Expected 
emissions See Poltech report Emission Approximately 

attached Reductions 20mgJNm2 

Estimated R30 000.00 Estimated R12 000.00 I Annum 
fixed cost running costs 

Significance 

Fall out will be controlled to <1 km 

Measurement, Reporting and verification 

Annual monitoring by an Accredited Inspection Authority 

• 
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Intervention Title Dross cooler extraction 
Intervention Type Investment in air pollution control technology; 

Problem Statement 

Current standard exceeded for Particulate matter. 

Intervention 

Improving of baghouse 

Current Maintenance cost -work in progress 
status 

Expected 
Expected July 2010 commissioning September 2010 

start 

Current Expected 
emissions See Poltech report Emission Reduce to 

attached Reductions Approximately 20mg/Nm2 

Estimated R30000.00 Estimated R12 000.00 I Annum 
fixed cost running costs 

Significance 

Fall out will be controlled to <1 km 

Measurement, Reporting and verification 

Annual monitoring by an Accredited Inspection Authority 

• 
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Company Name Zimco Aluminium Company a div of Zimco Group (Pty} L TO -
ZIMALCO 

Location 3 Falkirk rd, Industrial Sites, Benoni 
AQA 821 Sector Metallurgical Industry 

AQA S21 SUb-sector Sub category 4.4: Secondary Aluminium Production 
Intervention THie Main smoke stack 
Intervention Type 'Investment in air pollution control technology; 

Problem Statement 

Reduction of the Particulate Matter readings to a more consistent levels although they do comply 
with APPA as well as the NEM :AQA for Secondary Aluminium Production. 

Intervention 

Replacing of baghouse 

Current Intervention has been capitalized, waiting approval. 
status 

Expected 
Expected June 2011 commissioning March 2012 

start 

Current Expected 
emissions See Poltech report Emission Approximately 70% 

attached Reductions 

Estimated R3500000.00 Estimated R50 000.00 I Annum 
fixed cost running costs 

Significance 

Fall out will depend on the wind strength but will be approximately 5 km 

Measurement, Reporting and verification 

Annual monitoring by an Accredited Inspection Authority 

• ' 
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CIUilt!a PWtiS' Staion-15 km sou~! of eMalahlerli 

Gt®Mei P~JWer ~- 32 tm w.m-soom-aast ot ~ 

Kenllal P~ S1:att;m .. ~ 9 l<rn west-5olJ1h-west ofOgies 

K001ati P<.:l~ Statioo-35 km sctU!h-east of e&lalahlooi 

!<riel PO'tfel' Station- 42 tm soom of eMalahleni 

M<$ba Pnwer ~~ -31 ~m rm~-no~"""~ of Vdi'Yust 

Parlk:tdate t!l'!li5siMs with~~. and reptlf1ellliJ. the 
AM~~ test is perfonr.ed by an~ oonsulttlnt~ 4 years, and asp«~ is petfllrmed by an 
~.oor~t2 fea.tSa1'iett.'le fuR~ test ESI'lltTI'S ~sdata integtity is au~byan~part'j 
Mll"J.la!ly. 
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Parl!c!Aate amissions tom W.at!ia's maoo are m the 
A. full dymamic ~ fest is performed by an ind~nt consultant e'lill'f 4 years. and a spct dlsct · performed by <l!l 
mep;tr~ rorn>~J1!ant 2 yeer:; afet !f:-e full ra\'ef*f'l !est Esl<om's emissions data itltsg~ity \s audiisd by an l,'ld~l*!t party 
ar~nua!ly. 

• 
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Alter:ag& range 
betlveM so mglNn-ol am 200 m;.Jil'lm! at 
the 11\.-e power s~Jr~S 

~ ~emoo~~·~m 
an!'llla!ly. A full~ cortelooon test Is perft:JI'JlleU by an ~ ronsuttant "Ner'f 4 years, and a spot is~ by an 
independent t."'O'Su!tant 2 years alter !he ful! Cl:ll'rel.alioo ~t Eskorrrs emlssioos data~~ iS i!.!dited l:iy an l~t part'j 
armua!ly. 
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A plarl ~ wlllM FOO t-fl Vllldl ~ ~s \\til be~-The pl'.:m Is deper4enton tile 
me "5etond phase cf ihe ~ ~ Pl'oject !he <Mlilabl!liy {or abilitfblmport) ~ (ilmffsrJ.le or lime~ or qlJality: ihe 
space a&..'lCa!!oo at power staoom; ar.>d truo temaift:og Me of po:Y4iet stlllrons. A 12 'lit!el\ outage i~ required to b st..aclis prior to FGD 
aperatioo, and a 4 wee¥. Q!Jtage is req;We1 b' FeD tie-in. Esm ri ~ ·m the ~partmer.:t <Jf Water A.ffaffii ar>\1 1t1e eepattrilef•t of 
En'iin:~ Affairs tll ernit~te !he a>1ailabi!ity of tr~ r~red ~esources. 

UJ:<Itilllvt"m lll'!fl:!ill<r~tk< 50!~ 

wiR be moolto:red wllh a oo~ emvoilm monitoring {CEMJ sysmm. At . one tm1t. areacn is i'ltted Wilh a CEM 
system, and sc~ emissioriS (mass}. from !tie en1ire pOIRr statioo life~ by mass balaoce from nlaas.ned Cllal quaftties and tr.e 
amount of coat burnt All units Clf ill statio!'ls d be fitted with a CEM s.y&am b"y2014. 
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Emissbm. vary~ on the ~er 
~ (err.il<Jslons mai'l!y OCCI.I' during 
wint!:Y coodlions) al'!d •:::n ll'le ttpe of ashing 
fi!cii!ty t'i!iet?dty} 

No.35072 263 

~emiSsioM will: ·~;e suwes~ ty~ 
and~ of ash 1;1umps. Envssron 
red!Jctbns are rllfl1irul1 ro Ql.Jamlrf. 
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aft .quafily {PM10, 002 am NO.) in ~d areas ~ the Higlweld ~ A:ea are needed to assess 
current air ~JSK)' and tne ~ m interventiOns. 
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Parameb!m Loeariooof DesafptioD of site 

PM10, 001 NO'.>i. met 22kms~of~: 12.5km Populatsd araa 
·JW~t~ ofKe!ldal Power Station; f5 bTl 
s~st of l<ul!ile PO!A'l!l Sta!lon 

~srilUa PM1Ct S02, met In ~s. off 11m Nt7 Populated area 
Groot\-1e! PM tO, S02, NOx, OJ, met 2 km west of Gt.®tillei Power stalioo P1lpu.lated area 
Komati PM10, OC,1:. NOx. met 2 km west-soolh-west cf Xomao Power Pop.tlaitedarea 

Sll!!loo 

SaMstorrte'in PM10, 002. NO~. oa. Hg, 2-3 km oor.n of 8ethal Regior'.al 
ma 

Grootilt&ai PMm. S02, NOx, lll(!t ~-t Gtootilrasi Dam, 9 km !l0r11'1-eatt of ~.al 
Sfandert:m 

V~kop PM10, 802, NOx, Ol, met 4 ~m~W!'!l'l ofV~ ~ 

• 



266 No.35072 GOVERNMENT GAZETTE, 2 MARCH 2012 

• 
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mtltllta!it'g of . power 
~ stafJoo i511tted ~ a contir!!Jm.l3 !i!!l'lil!sioo mooitnrmg {GEM} SjS~, measlll'lng S02 al'ld NOx. AJI·stacks of all powe!' MOOS Vl~l 
t;e ~ 'Mtll CEM aystems rot SD-2 and No.. mea:>UllemenlS t>y 2lH4. 

EmiSSiOn reports 

fet dec-a.:ms. CEM SjS~S fr.t SO:! and t-Kht 
wer-e fl~ •:Jn ur;e sta•:); l:i'* ~ station 
m2009 .:m 2010 · · 

d}-namlc. w.:-~aoon test is pe.rtt:rmed l:rf an ~de'!! coosl.ll!ar;~ f:'&'J 4 years, and a sp:.t meet ta paOOtmed by ar, ir:'idepei!"!dent 
conS/Jttam 2 years attar tba full correfatlioo P.;st. The g3Seoo~ CEM S}'Stems '4'i!l be vsrnied by a !hird pa.lt!f. Es~<;cm's emis:mens data 
!:meo;;ritt is i!Uiited ily an independent part'f annualty. 

quality wi~ be proposed In the ~· TI'.e firldil'lgs ottbe ~ffSet pro,iact pr~f srudy 1M!! be ~ fD !he Higl'lveld Prtorty Area 
MuHi~Stal<:ehc~ Retelenre Grot~p. 

• 
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• AllllOOpheric dispersion n~: &troni r.as been Ml!!g oolid progfess m dliining !he c..."ffllct 11se of~-,: models lJ!ld& 
S·JI.IU't Airi!::an ootdioos and nas o:llrll'l'litted to !l'laoog1his k~ wnn the local modellirlg li'atemit,t ro enS~Jte ~~ 
t~ model use. 

• Daposmoo .and impacm: TOO focus is on~ Wilen ~t impacts are likely to h~. given OW' currerlt and future 
~scenarios. sc that~ ~Y r~ acliDrll> can t1e plannelitmg in ad\'CinOeof tresigm 0'1 ~..a! damage 
beoomi!lg e'~Jlt 

• Hea•.rymetars: Tile South African ~ntis aiming tc i~& regwanoo 1:J ~ ~>ns: h tt1e near~. Slm)e 
!he e:~s~~~e ~-s dilf.5r signifii:anl!y from toonttyw COO!!ily. local~ will be~ t~~ pmperly 1r00rm lr~ 
regulatory process .. 

• New abatement tedloologies: ~ rilmo•Jal of SO:~ ffue gas {Jes~ {FOO} prDpOses a pro!llem ~· 5®1!1 Africa 
as Me are sevete CC1"1!$ail'lls <m water w;mlabilily F:d swtable ca'ldum-l:.ase-::t ~ b-:.;1h r~ in very •cal'lt 
'-"anlities fOI' FGD. P.esearch ill !his area is 1f'm foc::used on SOl removal using non-calcium based am low water usa 
~· 

• 
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• RedlJce no,~tlal e!eo.ridry ron~- ir; Es~.om fd!les {b- ellamp!e.lhatwea tor igj"q) 

f.<nnua! rneaslJrad ;nd v«i!'<€0 saW!gs as at the end {If Mardl1010 were 30 . .6 G'Nb (rord.!it~ by rmr~ 
coru;umptJcm was 9.8 Gwt!} :amt75.3 Gwt! since 1tte ~ startl!d m 2fi03 t~ by'rf'.Rl,-$5SI'l!ia! ~was 
46.7 GWil}. The«..& sa><in-;s were actlie'led ~ wrgy efficiency ini~ at lat'laOO Pow.& Statton. Braatnfooleln aoo 
RoS:B'o'i!!e bUI!di!lgs. the E!tcm employae-~ lluorescem !amp (CFl) ex<::lw!>~ prograrr~~ne and il'liiialt~-esln blJildillgs 
m ~ rnmt!e!'n region. F!ll"ther mBii'~ are CUI'Ier•tlf Ul'l\1e!"way. 

• R~:ruca me ~!.l::>seS in tt',e tr.ar,smissren aru.i di'Jt.'~t•Jt~:n of ene~gy 

• lmpw'le !he tlermal Sl"'ef9Y ~'!i-:lency of &te t>XisOOg ~ of ooal-fr.ed p>JW~ statlor!s w!'!IG'l relates prlmari'j to lt;e effidenl. ~ 
c.f reSI.l!.l~ {mail'lly ooal) 

Tne mtemal Eslrom enerJJt effidam:y target is to save 1 Mll<Jn kl.lcrws~ hrt-Jrs b'f tne e!1d ot tt~e- 20121"'2';)13 fll"..aooai·teat. 

mo!li!rte-~ ~ a meter .:tala management sy"!ltem. SS>.ingS ~achieved nas teen mooitl'.sr~ and verff!ed. TtJese ~ will be 
cmilntJCiiJSti mooilN~:I to en~e 1hat 1l!e savings are stJ5t.!i~ intl:l me firlll~. 
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sectors, 1\'ater · management sn~irooments. has IM!'e recsnt!y been a on 
i.he n'lBSs mil 01.11 of energy e-fficier!t J:i'OOucts ir.clu•m; CFLs and solar wat&r heat~rs. A verified. C'Jfi¥Jia'.ive savirl!J of 2.372 MW !'>,as 
teen ac.l'lie'lled: srr.:;; !M programmE-S we~ initialed tn 2003. Es\>.{)m's C>£man·:l Side Management department has a ~t to effect a 
3000 M<N sa~"ing in eledridtyconsump!ion ty 2013 and a i<Jt1l1et 500<J MW by 2026. 

• Water dousers are used to spray haul roads at the mini-pit and discard dumps. 
• Dust tech I Ee<Hlond are applied on mini-pit haul roads and hard pari<s. 
• Water canons spray water at coal tipping and crusher areas. 
• Continuous miners are equipped with scrubbers and wet collection systems to decrease dust emission underground. 
• Coal stock yards, and roads within the stock yards are watered to suppress dust production. 
• Dust fallout monitoring takes places using both non-directional and directional dust monitoring systems. 

All dust fallout readings are within the 
SANS 1929: 20051imits. 

to collate data. 

Dust fallout monitoring - R20 000/ month 
Rehabilitation - R105 M for Bank 5 and 
Schoonie Dumps (Once off) And R36 M 
allocated to each pit (3 mini pits)- Once off. 
Roads Watering - R1.5 Ml annum 
Dust tech/Ecobond - R33000/annum 
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All dust fallout readings are within the 
SANS 1929: 20051imits. 

No. 35072 271 

It consists of 

Dust suppression by water-spraying of the 
gravel-roads on the Discard Dump and to 
Nooitgedacht, using water-trucks. 
Two water tankers running 12 hours/day to 
spray Co-disposal Dump. At Greenside a 
watering truck is used to wet the haul and 
secondary roads 
Rehabilitation of the Discard Dump. 
Dust fall-out monitoring network 
implemented. 
Operation of a dust fallout monitoring 
programme, consisting 4 single and 2 
directional dust bucket network. 
Discard Rehabilitation - R 1000 000 I 
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Intervention 

• Use of water sprays at plant conveyor belt transfer points, in the bunker and at the tip 
• Dust fallout Is monitored by the use of dust buckets {10) around the colliery and 1 directional dust buckets is used to monitor 

export and import dust. 
trucks to 

Most dust fallout readings are within the 
SANS 1929: 2005 limits. Except in windy 
conditions and when the farmers are 

We are happy if the readings are in the 
residential threshold {<600), but sometimes 
the readings are in the industrial which is 

Road Watering - ROOO.OO 
Dust Fallout Monitoring- R 6 459.71/month 

• Water sprayers are directed at the digging face and coaling hot spots to suppress smoke. 
• Cladding of high-wall. 
• Buffer blasting is being implemented at the Colliery to combat spontaneous combustion. 
• Open blast holes and sealing holes too hot to blast are being plugged. 
• LeveiHng and cladding hot blasted interburden benches. 

Benzene, Toluene, Ethyl benzene 
Xylene {BTEX), so2 and N02 

Company standards wish to comply to 
Directive 2008150/EC 

Ambient emissions is currently recorded every second year by a 3'd party. The operation is in the process of procuring continuous air 
monitoring equipment to measure and detect emissions and in emissions fallout. 

lj.JQM+fllh- Anglo American Thermal Coal Kleinkopje Colliery ."" .. " !' >-L 
x,.:.:;="''"':! 
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• An airborne particle sampling program has been in place since August 2002 to monitor dust emissions from mining activities 
and their impact on the boundaries of the mining area. 

• Recycled water is used for dust suppression on haul roads. 
• Dust-a-Side (natural petroleum resin emulsion product) is used on the main haul roads at Kleinkopje. Haul roads in Pit 5 West 

and 2A North and South as well as roads 200m into the Ramps were treated with Dust-a-Side from 2009 onwards. 
Water sprayers wet the digging face to suppress dust and smoke 

• The high-wall is cladded. 
• Tipping areas have a dust suppression system with "Dust Down Solutions" 
• Water cannons are installed at the tip stockpiles to reduce dust. 

Rehabilitatij"o~n~a~nd~~~~~~~~~~~~E~~~===============j 
August2002 

All ambient dust fallout readings are within 
the SANS 192 9: 2005 limits. 
R 5,751,246-00 (Dust aside and monitoring) 

• Dust-a-side application on 13.8km of haul roads 
• A water tanker run once in two days across the haul roads 
• Water sprayed at tip area during tipping to suppress dust 
• Operation of a dust fallout monitoring programme 
• Water sprayers installed within all crushers 

P h · dust at the I 

Current Status: 

Expected Start: Expected 

Commissioning: 

Emission levels to be kept within range of 
SANS 1929:2005 

of the annual 
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Dust fallout readings are within the SANS 
1929:20051imits 

Road Watering - R 7 000 000 
Dust Monitoring- R 81 000 
Cycl1ones - R 400 000 

Landau Colliery is a business unit of Anglo American Thermal Coal, a division of Anglo American pic, and 
consists of two sections, namely the Kromdraai and Navigation Sections. Landau Colliery is situated in the 
Emalahleni Local Municipality, which falls within the Nkangala District Municipality. The Kromdraai Section 
is situated 15 km north-west of Emalahleni and the Navigation Section is situated 6 km south-west of 
Emalahleni. 

Dust is the main air pollutant on the Colliery. Dust is emitted from the coal mining processes, haul roads, coal silos and coal stockpiles. 
Dust from the Landau Colliery co-disposal site and from coal transport routes in KwaMthunzi Vilakazi. Vehicle entrained dust is the 
dominant source of dust pollution. 

Intervention 

• Water tankers run for 12 hours/day, these spray water on the haul roads and co-disposal facility to suppress dust from the site. 
• A road-wetting system which incorporates evaporation rates for the area is used to inform the rate of watering Oiters/m2/hour) 

and used for each pit and unpaved road. 
• Chemical stabilisers are also used increases the effectiveness of watering roads, decreases water use and can also lowers the 

required frequency of application. 
• The operation has a dust fallout monitoring system, which consists of 17 single, and 4 multi directional buckets. Landau Colliery 

uses receptor impact monitoring applies for beyond the operational fence line and evaluated against the SANS 1929 standards 
for dust deposition to assess compliance. 
Dust Management is incorporated into the mine EMS system and ensures that all measurements are handled as per guidelines 
sop'utaUao in SANS 1929: 2005 and involved dust in their own sections. 

All dust fallout readings are within the 
SANS 1929: 2005 limits. 

• 

Dust suppression by water-spraying of the 
gravel-roads on the Discard Dump, 
Kromdraai pit, Schoongezicht and Umlalazi 
sections using water-trucks, tip sprays and 
other dust suppression measures. 
Water tankers running 12 hours/day to 
spray. At Landau Colliery a watering truck is 
used to wet the haul and secondary roads 
Rehabilitation of the Discard Dump. 
Dust fall-out monitoring network 
implemented. 
Operation of a dust fallout monitoring 
programme, consisting 17 single and 4 
directional dust bucket monitoring network . 
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Pit closure is exercised when water tankers 
are on breakdown 
Operational crew guides water monitoring 
as current production route. 

The dust monitoring data is being analysed against the SANS1929 dustfaU standards, which are the most current standards in South 
Africa. Although SANS1929 permissible dustfalllimit for residential areas being 600mg/m2/day, the mine's has set a target is to maintain 
dustfalllevels below 300mg/m2/day. Local dust suppression wiH result in less fugitive dust emissions locally, within the district, and the 
HPA. 
Dust emissions from operations and roads are routinely monitored. Monthly dust monitoring results indicate that dust fall-out is slight in 
terms of the CAPCO guidelines. During winter months, the dust levels were found to be higher and consequently dust suppression rates 
are Increased. 
The mine intends to compile a detailed emissions inventory that should also be regularly maintained (annually). The EIAide software 
application developed specifically for Anglo American will be used to store the emissions data. This emissions inventory would be 
updated aMually. 
A prioritised list of potentially significant air pollutants from the mine Is also to be complied and this will require an assessment of 
concentrations of other pollutants in the vicinity of the mine. A monitoring plan, including monitoring network design, will be established 
to create a baseline of S02, NOx, PM10, and VOC (with emphasis on benzene) concentrations in ambient air. 
A risk assessment looking at dust pollutants has been compiled and a mitigation plan developed to ensure that South African Ambient Air 
Quality Standards or the EC Limit Values are not exceeded. 
The Investigation of the cause of high dust levels is done, these are logged as incidents in the mine's EMS system, remedial measures 
are undertaken, and periodically assessments with SGS of the performance of these measures through monitoring and through 
inspection is undertaken. This system is largely in place but needs to be upgraded to be more effective in prevention of future 
recurrences. 

[Vleasurement Reporting ami Verification 

Dust fallout monitoring is conducted by SGS and the mine's Environmental management team. Air management is guided by Air quality 
standards, Threshold emission rates for PM10, S02, and NOx, Community perception and significance threshold for reporting and health 
risk criteria. 

Two water are used to spray The bowsers are fiDed at least 4 times per shift during dry period. 
• Operation of a dust fallout monitoring programme, consisting 20 single and 2 directional dust bucket monitoring network 
• Use compactor on the discard dump to compact loose materials. 
• Vegatating all the topsoil stockpiles that will not be used in the near future. 
• Water sprays in all drilling machines and along conveyors. 
• Compile an emissions Inventory & identify potentially signifiCant pollutants. 
• Dustex on the haul road and LDV road. 

Current Status· 

Expected Start. 

AU dust suppression methods are ongoing 
Ongoing Expected 

• 
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Dust fallout readings are within the SANS 
1929:20051imits 

single and 3 directional dust buckets 
dust 

-R90000 

Reduce methane emission by 15% 

R 300 000/ year 
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Dust fallout is ongoing 

Dust fallout readings are within the SANS 
1929:2005 limits 

R196 000 for dust monitoring annually 

Scaw Metals: 

Notwithstanding the general process mentioned above, we already commenced with the more 

advanced investigation of the following: 

1. Using different bags in the Direct Reduced Iron (DRI) kiln bag houses to reduce 

emissions. further and to extend the life or the bags. This entails sourcing these bags and 

then running various trials under different operating conditions to determine the feasibility. 

2. Development of an eteclricity co-geneJation plant that would use waste hea~ dust and 

char from the DRI kilns.. This plant will include additional emission abatement 

infrastructure, ·Nhich MJiachieve the new standards. Pre-feasibility study is in progress at 

the moment and we expect to complete this by the end of 2010. Then approval will be 

sought from shareboldeno for the commencement of the bankable feasibility study. 

Omnia Fertilizer initiated a project to proactively ensure that all Omnia Fertilizer factories comply with 
the new requirements within the required time frame. The proposed Air Quality Compliance project will be 
conducted in three phases, namely: 

Phase 1: Monitoring of the emissions at our existing plants to confirm our actual emissions. 
Phase 2: Identify facilities where online monitoring iS required, select suitable monitoring equipment, install the 
monitoring and investigate air pollution abatement technologies available. 
Phase 3: Implementation of the appropriate additional Air pollution abatement equipmenUtechnologies where 
required. 

Dust monitoring 
Pm1~11s have been obtained to install a 
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A mobile monitoring unit to be used to monitor each stack I point source. Two units may be required to complete the job with the given time 
frame. 
Each stack I point source will be monitored for the appropriate gas emissions (and where applicable dust) for such a period that the data will 
reflect emissions for each shift, day and night time shifts, as well as weekend shifts. The monitoring will be done to determine the lime 
Weighted Average emissions from the factory. 
A report describing: 
The methodology and equipment that were used, 
The conditions during the monitoring events, 
The findings, conclusions and recommendations on: 
Based on all the above-mentioned information suggest future monitoring requirements. 
Propose/suggest monitoring equipment and periods with proposed suppliers and prices. 

Current Status: Sl Analytics has been appointed for the first phase of the project and the initiation meeting will take place on the 15th of 
September 2010. 

Expected Start: 

Current 

Emissions: 

Estimated Fixed 

Cost: 

Significance 

I October 201 0 

According to previous studies, Omnia 
Fertilizer's Dryden factory is currently 
compliant in terms of ammonia, however 
thorough monitoring needs to be conducted 
to determine more exact levels of ammonia, 
phosphorus, particulate matter, sulphur 
dioxide and nitrogen oxides. Current 
ammonia levels are measured at 9.29 
mg/Nm3 (newly required levels are 30 
mg/Nm3) and particulate matter at 31.9 
mgfNm3 Nm3 (newly required levels are 25 

Confirmation project: R 580 000 
Dust monitoring: R 130 000 

I Expected 

Commissioning: 

Expected Emission 

Reductions: 

Estimated Running 

Cost: 

Initial results by December 2010 and final results 
after a year of mon October 2011. 
This can only be confirmed on confirmation of 
current emissions (phase 1 of the Air quality 
compliance project). It is anticipated that a 3-5% 
reduction per annum can be applied to the 
particulate matter levels, thereby complying with 
the new requirements within the given timeframe. 

Estimated R 1 500 000 

Once Omnia Fertilizer has determined the impact of its operations on the surrounding environment the correct monitoring 
technology/equipment can be installed, and production processes can be modified/adapt to, not only comply with the newly required standards, 
but to also eliminate or reduce the impact on the surroundings. By implementing these measures Omnia Fertilizer will assist is reducing the 
severe impact that industry, especially in the Highveld Priority area, has on the already suffering environment. 
Measurement. Reportmg and Venfication 

• Omnia Fertilizer initiated a project to proactively ensure that all Omnia Fertir12er factories comply with the new requirements within 
the required time frame. The proposed Air Quality Compliance project will be conducted in three phases, namely: 

Phase 1: Monitoring of the emissions at our existing plants to confirm our actual emissions. Sl Analytics will supply Omnia with a report. 
Phase 2: Identify facilities where online monitoring is required, select suitable monitoring equipment, install the monitoring and investigate air 
pollution abatement technologies available. 
Phase 3: Implementation of the appropriate additional Air pollution abatement equipment/technologies where required. 

Omnia will liaise with the department after the completion of the Air Quality Compliance Project for approval of mitigation measures and 
reporting frequencies. 
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