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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 inciude the combustion of
leaded fuels, mining of lead, and smelting, solid waste disposal, use of lead based paints,
solders, and lead piping. Natural cources 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 Limit value Number of permissible exceedances
ging p (pg/m?) per annum
1 year 0.5 0

6. Particulates

Sources

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, PM;, and PM, .

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

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

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

PM. s describes all particulate matter in the atmosphere with a diameter equal or less than
2.5 um. 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 PM,,.
PM.s 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 pm are typically removed from the air
stream as it passes through the nose and upper respiratory airways, and particles between 3
pm and 10 ym are be deposited on the mucociliary escalator in the upper airways. Only
particles in the range of 1 pm to 2 ym penetrate deeper where deposition in the alveoli of the
lung can occur (WHO, 2003).

Coarse particles (PMyq to PM,s) can accumulate in the respiratory system and aggravate
heaith problems such as asthma. PM, 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 (WHQ, 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 al., 2000).

Ambient standards

There is no national air quality ambient standard for TSP. Errorl Reference source not
ound. presents the national ambient air quality standard for PM.,, and Table 58 the
proposed national ambient standard for PM;.
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Table 57: National ambient standards for PM,, (DEAT, 2009)

Averaging Limit value Number of permissible Compliance date
period (pg/m?) exceedances per annum
24 hour 120 4 Immediate to 31 Dec 2014
24 hour 75 4 1 January 2015
1 year 50 0 Immediate to 31 Dec 2014
1 year 40 0 1 January 2015

Table 58: Proposed national ambient standard for PM. s (DEA, 2011a)

Averaging Limit value Number of permissible Compliance date
period (pg/m®) exceedances per annum
24 hour 65 0 immediate to 31 Dec 2015
24 hour 40 0 1 Jan 2016 to 31 Dec 2029
24 hour 25 0 1 January 2030
1 year 25 0 Immediate to 31 Dec 2015
1 year 20 0 1 Jan 2016 to 31 Dec 2029
1 year 15 0 1 January 2030

There is no national ambient air quality standard for dust deposition. A proposed
regulation under Section 32 of the AQA 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™ day ™,
30-day average)
1 Residential/ Light commercial D < 600
2 Other areas D <1200

7. Benzene (CsHg)

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 heaith 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 exampile, brief exposure (5—10 minutes) to very high levels of benzene (14 000 - 28 000
ug/m? can result in death (ATSDR, 2007). Lower levels (980 - 4 200 pug/m® can cause
drowsiness, dizziness, rapid heart rate, headaches, {iremors, 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 thé bone marrow. These effects can disrupt normat blood
production and cause a decrease in important blood components. A decrease in red blood
celis 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 Internationai 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 (ng/m®) exceedances per annum
1 year 10 0 Immediate to 31 Dec 2014
1 Year 5 0 January 2015

8. Hydrogen sulphide (H,S)
Sources

Anthropogenic sources of H,S include pulp and paper manufacturing, coke ovens, sewage
plants, landfills and oil refineries. Natural sources inciude 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 SO,, thereby increasing SO, levels.

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

Ambient guidelines

There is no national ambient air quality standard for H,S. 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 (MRL) for acute exposure to H,S at 70 ppb (98 pg/m?).
The MRL 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 H,S is 8 ppb (11 ug/m®).
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8. Toluene (CeHsCH )

Sources

Toulene is a colourless, flammable liquid with an odour threshold of 1000 pug/m® (ACGIH,
2001). It is primarily used as part of a mixture fo 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 oceurring 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 aiso
observed.

Ambient guidelines

There is no national ambient air quality standard for toluene. The WHO non-cancer 30
minute guideline value is 1000 pg/m®, based on odour annoyance (WHO, 2000). The WHO

weekly average guideline value is 260 pg/m®, based on observed occupational effects
(WHO, 2000).

9. Xylene (CgH4g)

Sources

Xylene is a colouriess, 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 pg/m® for 24 hours and 870 ug/m® as an annual value (WHO, 2000). The
odour threshold for xylene is betweaen 0.07 and 40 ppm (ACGIH, 2001).

10. Ethylbenzene (CgH,p)
Sources

Ethyibenzene 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 (ACGIiH, 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 WHQ annual
average guideline value is 22 000 pg/m®. The odour threshold for ethylbenzene is 10 000
a

pg/m®,
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 WHOQO annual
average guideline value is 1 ug/m® 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 aiterations,
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,)
Sources

Methane is a colourless, flammable gas, and is odourless in its natural form. The midure
with other hydrocarbons and organic suiphur compounds give methane its characteristic
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odour. Methane is used in the manufacture of methanol, formaldehyde, and carbon
tetrachioride. 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 asphyii?ant 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 H,O vapor and carbon dioxide {(CO,;) and has a Giobal Warming
Potential (GWP) 25 times that of CO, 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 (COy)
Sources

Carbon dioxide (CO;) is a colourless gas that is denser than air. it exists in significant
concentrations naturally, emitted by voicanoes, 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 CO, emissions.

Health and environmental effects

CO:; 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 cenftral nervous system can result from exposure to higher concentrations (CCOHS,
1997).

CO, can displace oxygen in the air at high concentration, and the effects of oxygen
deficiency can be coupled with CO, toxicity. CO, 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 puise 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).




200 No. 35072 GOVERNMENT GAZETTE, 2 MARCH 2012

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.

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

Ambient guidelines

There is no national or internationally recognised ambient air quality standard for CO,. As
part of global agreements to address global warming and climate change impacts, targets
have been set for countries to reduce CO, emissions significantly.
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APPENDIX 2: POLICY 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 PM;, concentrations at all sites, fine

particulates at fuei-burning residential areas and few short-term exceedances of SO,, traffic

sites recorded short-term NO, and wide-spread benzene exceedances, elevated PMy, SO;,

NO,, and benzene was recorded at industry-related sites, H,S exceedances were recorded

at petrochemical operations and waste water treatment works

Industries of concerrn: These include petrochemical, chemical, and mineral processing

industries, as well as pulp and paper, metaliurgy, 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

» lron and steel industries are the highest consumers of coali 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, puip
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
resuit 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 frips. 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: CO, 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 poliution
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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 commercial agriculture. Emerging priority pollutants include
persistent organic pollutants, finer particulate fractions such as PM, s, 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 (NLTSF)
Principles and projects: These include the prioritisation 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 componenis: the integration of planning and economic development with transport
functions, a countrywide road network that supporis 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 Raill 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

e 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 review and effective roadworthiness 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 ElAs

Integrated Energy Plan for the Republic of South Africa, 2003 (IEP)

Conclusions:

+ Continued dominance of ¢coal as a primary energy source

» Need for diversification 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. Qil 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 IDP 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 1o come from countries with poor resource invesiments

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 gover nment

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 viill be explored in the second phase of the IHCES

Housing insulation: It provides significant 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:

e 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 io the electricity distribution industry
and waste water discharge charge system

* Reform of non-environmentally-related taxes with negative environmental impacts,
including incentives 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 S0,. monitoring by Eskom and Sasol, below WHO values with 1 station recording
24-hour exceedances for 2% of recording during May to October 2002

g
,-g %’, /E
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Ambient particulates: monitoring by Eskom (PM,o) and Sasol (PM;s), PM,, exceedances at
some stations, mainly Leandra and Kendal, Sasol Langerwacht station 20% readings
above US EPA PM, 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 qualily: 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 iliness

» Main management needs — province-wide ambient monitoring network, emission
inventory

s 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: prevaient during autumn, winter and early spring

* Monitoring: Esther Park (residential and industrial) - higher concentrations than
Alexandra; domestic coal burning - great influence on PM concentrations; 3 Ekurhuleni
sites — Springs Old Boys Club (NO,, PMy,, PM.5, CO, Pb, O,, Benzene), Leondale (SO,
NO,, NO,, O3, PMy), Esther Park proposed (SO,, NO, NO,, NO,, NH3, PMyo)

» Climate change: largest sources - transport and manufacturing

Mpumaianga 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

Industrial 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, SO,
and NO, problematic

Environmental management: revision to structure planned with goal to have 90% compliance
with national and international legislation and policy by 2014

G12-019886—D
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3 Local

Ekurhuleni State of Environment Report, 2004

Energy: households use coal for heating (19%) and paraffin for cooking (26%)

Lower respiratory infections: 2725 cases in children < & 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 % coniribution — heavy industry (20), power station, mines (dumps, 9),
waste sites, fransport (7), veld fires (3), domestic fuel burning (60)

« Poliutants — PM including iron, copper, lead, and chrome oxides, NO,, CO, CO,, SO,,
dioxins, formaldehyde, and phenols

+ Industries - 327 Scheduled processesregistered in Ekurhuleni in 1995, 8000 industries
in 20 industrial areas in seven activity nodes, light industry significant for GHG

¢ Vehicle emission considered as most significant 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 SO, — Boksburg North and Springs problematic in 1990’s, South African
guidelines require revision to identify 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 —electrification 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, lvory Park, Tembisa; Springs Air Quality Forum, since 2003; smoke and SO,,
Alberton, Bedfordview, Benoni (active), Boksburg (active), Brakpan, Germiston, Kempton
Park, Springs; GDACE to initiate 2 stations in Leondale/Wadeville and Springs

Transport: travel to work by private (63%) 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 Steel/BHP Billiton), dust fallout by LM at Middelburg Townlands Colliery, SO,,

NO,, PM (fallout, PM,;) measured, exceedances of SO, and PM,,, 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 tyrefrefuse burning, scheduled
processes odour complaints- referred to DEAT, Steve Tshwete average 1/month
domestic-related

« Scheduled processes — examples in DM — 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, Emalahieni looking for extemal funding for
station

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

* Recommendations: data analysis fraining, improved reportlng form for respiratory
ilinesses, increased renewable energy, energy efficiency awareness

Househoid fuel use. Deimas — 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: DM has lowest total operating and per capita budget of DMs in Mpumalanga

Environmental management. Delmas requires urgent intervention to improve function

Ekurhuieni State of Energy, 2005

Ciimate change: baseline assessment for climate change and energy strategy development;
landfill gas assessment for energy provision

Energy demand, 2003 transport, 41%, indusiry 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 48%, electricity 38%, pipeline gas 10%

Househoid 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, SO,, 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
fransport activities to provincial developments, 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

Ekurhuleni 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

PR
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Air poliution: monitoring system to be in place by 2010

Mining: mine dumps/slime dams to be recovered or rehabilitated by 2025 to bring about
environmental improvements in mining beit

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

Ekurhulenl Integrated Transport Plan, 2006-2011

Core economic areas: 4 areas the focus of transport planning, ORTIA, central activity belt —
Germiston, Boksburg, Benoni, Alrode-Wadeville 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-motorised transport in planning

Rail: national competence with devolution to lower transport authorities, 1,4 mililion
passengers/day with Johannesburg (Park) and Germiston stations busiest (16%), priority
corridor focus — 4 in Ekurhuleni in National Rail Plan — Olifantsfontein/Tembisa-Germiston,
Daveyton-Germiston,  Kwesine/Katlehong-Germiston,  Springs-Dunswart,  proposed
extensions — Daveyton-Etwatwa, Angelo-Knights, Kwesine-Zonkesizwe, Tembisa loop
Airports/airfields: ORTIA, Rand Airport Germiston, Brakpan Airfield, Springs Airfield, Petit
Airfield at Putfontein, Bapsfontein Airfield (two fields — one normal and a separate one for
microfights), Fly Inn Airpark near Bapsfontein, Fincham 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 rural/agricultural 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 Atberton-Edenvale, R59 between M7-N12, Olifantsfontein/Modderfontein Road sections,
Allandale Road, Andrew Mapheto Drive near Tembisa
Vehicle emission factors calculated in transport model

2001 200 788 12 1 153
2018 2001 985 16 1 182
2018 2010 54 i& % 31
2025 51 0+ 1155 12 2 225
2025 82 2010+ 1178 28 2 233
2025 53 2010+ 1140 18 2 226

High occupancy vehicle lanes. Tembisa-Kempton Park, Vosloorus-Boksburg, Daveyton-
Benoni, Katlehong-Germiston, R23

Park and ride facilities: 3 planned, Rhodesfield station Gautrain, Brakpan station, 2" 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 impiementation
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APPENDIX 3: IDP REVIEW

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

Ekurhuleni 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 transected
by highways, on-ramps and main feeder roads

Other:

» Main towns — Alberton, Benoni, Boksburg, Brakpan, Edenvale/L.ethabong, 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 — Isando,
Spartan, Jet Park, Germiston, Anderbolt, Benoni South, Wadeville, 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-Alrode industrial corridor, City Deep Container terminal, Gautrain
rapid rail link, ORTIA IDZ, priority expansion — PWV 15, PWV 13, PWV 14, R21, 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 cenire development

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

» Infill 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 DM

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 — Emfuleni, 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 DM and Metro’s to implement in jurisdiction

*» AQM challenges —monitoring and data analysis, SLA renewal, future of MHS, health by-
law development for district, district-wide resource provision; others - AQA
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impiementation, DM air quality unit establishment, AQMP development

s BnM rollout also planned for 4 years

+ EHS - DM function but performed by LM’s as requested and funded by DM, includes air
poliution, 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

Lesedi LM

Aiir quality:

s 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, Devor/impumelelo; main activity — agricufture

¢ 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

s Transport - N3 and N17 pass through district

» Mining — previous activity, major slime dams adjacent to N17 Vischkuil/Endicott area,
smaller slime dams at old Witwatersrand/Nigel gold mine, commercial coal mining
possibility in future as extensive reserves in LM

* Quarries — building sand, S/SW Lesedi; shale/brickclay, NE Ratanda, Rensburg, N
Vischkuil; refractoryffireclay, E Heidelberg; stone aggregate, adjacent old Witwatersrand
Nigel Gold Mine

+ |nformal settiements — around Ratanda and Impumelelo, Aira Park, KwaZenzele

Gert Sibande 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 o 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—N17, N11 development corridors

Govan Mbeki LM

Air quality:
s 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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e Landuse and activites — 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 poliution from wood, coal fires, no data available on poliution, 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 Baifour

* 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, pouliry abattoir planned

« Industries — agricutture 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, N11, N17 pass through municipality

Pixiey ka Seme LM

Air quality:
» Development and impiementation of poliution conirol 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 DM

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 impiementation 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, N12, 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

Delmas LM

Air quality:

Other:

+ Main town — Delmas, main activities — agriculture, mining (coal, silica)

e Transport— N12

« Informal settiements —7

« Dirty fuels — high coal usage for cooking and heating, 80%

Emahlaleni LM

Air quality:

* Air poliution 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

s 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

e 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 setttements — Blesboklaagte/Klarinet, Enkanini, Duvha, Van Dyksdrift

Steve Tshwete LM

Air quality:

« Air poliution is key institutional challenge

+ Threat in SWOT analysis - environmental hazards and impacts inciude poliution

* 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, KPl — 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, 2™ 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 — muiti-modal transport facility planned for Middelburg CBD

Veld fires — raised as priority municipal 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 Highveld has an extent of 400 km (west to east) by 360 km
(north to south), covering an area of 144 000 km? and is centred on 26°30'00"S; 29°30'00"E
{close to the town of Bethal). 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).
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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 al, 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 ocbservations 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 (10 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
al., 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 removal. 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

poliutant 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
+« Mpumaianga 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 PMy,.
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APPENDIX 5: EMISSION FACTORS FOR BIOMASS

BURNING
SANLC Code | SA National Land Cover Class

0 | No data entered (assumed to be grass)

1 | Forest (indigenous)

2 | Woodiand 3

3 | Thicket, Bushiand, Bush Ciumps, High Fynbos

4 | Shrubland and Low Fynbos

§ | Herbland

6 | Natural Grassland

7 | Planted Grassland

8 | Forest Plantations (Eucalyptus spp)

9 | Forest Plantations (Pine spp)
10 | Forest Plantations (Acacia spp)
11 | Forest Plantations (Other / mixed spp)
12 | Forest Plantations (clearfelled)
13 | Waterbodies (assumed to be grass/wetland) . .
14 | Wetlands 4.95 ! 10.00 | 76.80 ] 3.90 | 1699.00
15 | Bare Rock and Soil (natural) 495 | 10.00{ 76.80 3.80 | 1699.00
16 | Bare Rock and Soil (erosion : dongas / gullies) 4.95| 10.00 ] 76.80 | 3.90 | 1699.00
17 | Bare Rock and Soil (erosion : sheet) 495 | 10.00 | 76.80 | 3.90 | 1699.00
18 | Degraded Forest & Woodland 495 | 10.00 | 76.80 | 3.90 | 1699.00
19 | Degraded Thicket, Bushland, etc 495 | 10.00 | 76.80 | 3.90 | 1699.00
20 | Degraded Shrubland and Low Fynbos 495 | 10.00 | 76.80 | 3.90 | 1699.00
21 | Degraded Herbland 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
22 | Degraded Unimproved (natural) Grassland 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
23 | Cuitivated, permanent, commerciel, irrigated 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
24 | Cultivated, permanent, commercial, dryland 495 | 10001 7680 3.90 ! 1699.00
25 | Cuitivated, permanent, commercial, sugarcane 495 | 10.00| 76.80 | 3.90 | 1698.00
26 | Cuttivated, temporary, commercial, imigated 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
27 | Cultivated, temporary, commercial, dryland 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
28 | Cultivated, temporary, subsistence, dryland 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
29 | Cultivated, temporary, subsistence, irrigated 495 | 1000 | 76.80 | 3.90 | 1699.00
30 | Urban / Built-up 495 | 10.00 | 76.80 | 3.90 | 1699.00
31 | Urban / Built-up (rural cluster) 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
82 | Urban / Built-up (residential, formal suburbs) 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
33 | Urban/ Built-up {residential, flatiand) 405 ] 10.00| 76801 3.90 | 16938.00
34 | Urban / Built-up (residential, mixed) 495 | 10.00 | 76.80 | 3.90 | 1699.00 |
35 | Urban / Built-up (residential, hostels) 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
36 | Urban / Built-up (residential, formal township) 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
37 | Urban { Built-up (residential, informal township 495 | 10.00] 76.80! 3.90 | 1699.00
38 | Urban / Built-up (residential, informal squatter) 405 | 10,00 7680 | 3.90 | 1699.00
39 | Urban / Built-up (smallholdings, woodland/ lot) 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
40 | Urban / Built-up (smallholdings, thicket, bushland) | 495 | 1000 | 76.80 | 3.90 | 1699.00
41 | Urban / Built-up (smaliholdings, shrubland) 495 1| 10.001 76.80 | 3.90- 1699.00
42 | Urban / Built-up {smallholdings, grassiand ) 495 | 10001 76.80 | 3.90 | 1699.00
43 | Urban / Buitt-up, (commercial, mercantile) 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
44 | Urban / Built-up, (commercial, education, health,) | 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
45 | Urban / Built-up, (industrial / transport : heavy) 4.95 | 10.00 | 76.80 | 3.90 | 1699.00
46 | Urban / Built-up, (industrial / transport : light 495 1000 7680 | 3.90 ! 1699.00
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Mines & Quarries (underground / subsurface)

495 1000 | 76.80 | 3.90 | 1699.00

a7
48
49

Mines & Quarries (surface-based mining)

495 | 1000 | 76.80 | 3.90 | 1699.00

Mines & Quarries {mine tailings, waste dumps)

495 ] 1000 | 76.80 | 3.90 | 1689.00

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. Pitiman Tractors (Pty) Ltd

Abrasive Grit Corporation

Active Alloys & Metals Cc

Active Foundry

Actonville Hospital

African Bitumen Emulsions

African Char

African Oxygen Limited -Germiston

Afrisol {Pty) Ltd

Afro East Galvanizers

Afrox Ltd- Leondale

Air Liquide Southern Africa

Air Products South Africa {Pty) Ltd

Alu-Bronze Alloys {(Metlite Alloys)

Aluminium Castings

Aluminium Chemicals

Aluminium Granulated Products{Pty)iLtd

American fron & Brass Foundry {Pty} Ltd

Anso Aluminium { Wispeco (Pty} Ltd)

Ao Chemicals {Pty) Ltd

Apollo Brick {Purchased Eagle Brick And Tile)

Apolio Bricks (Pty) Ltd

Aquachlor {Pty) L.td

Arch Water Products

Armco Superlite {Pty) lLid
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Arnot Power Station

Associated Power & Light (Pty) Ltd

Atlas Copco Serococ (Pty) Lid

Autoindustrial Foundry

Automa Multi Styrene

Avbob Crematorium

Aztec Metals (Pty) Ltd s

Bagat Carbide

Bandag Southern Africa

Bank Stene

Barend J Van Der Merwe Stene (EMDS) BPK

Basil Read (Pty) Ltd

Bayer {Pty) Ltd

Bell Metals

Benoni Municipality

Bernice Samuel Hospital

Bethal Hospital

Bethal Stene

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 (Olifantsfontein)

Y {Bronkhorstspruit)

Briti (Pty) Ltd

Brolio 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

Castrol 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

Clyde Brickfields

Cobra Watertech

Colas North {Pty) Limited

Columbus Stainless Steel Y

Concor Ltd - Roads Surfacing Division

Consol {Germiston)

Consol Glass {Olifantsfontein)

Consol Limited

Consolidated Galvanising Service (Pty) Ltd

Consoclidated Galvanising Services {Pty) Ltd {Alpha Hot Dip
Galvanisers)

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 B 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 Coundil

Eclipse Foundry

Effek Kleisteen Vervaardigers (Edms) Bpk

Elgin Refractories Springs Ltd

Elmacast

Eisie 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 Collery Springbok

Goedehoop Colliery

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

Haggie Wire & Strand

Hendrina Power Station

Henkel Surface Technologies

Hi Tech Galavanizers {Pty) Ltd

Hi-Carb Solutions

High Duty Castings Cc

Highveld Hospital Anglo

Higjhveld Steel & Vanadium

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-Albertus Falchem (Sa) {Pty) Ltd

impala Platinum Limited

impala Platinum Ltd Springs Y

Industrial Distillers And Refiners {Pty} Ltd

industrial fron And Steel Works (Pty) Ltd
Investchem (Pty) Ltd e

Jay-Bee Castings Cc.

Johannesburg Drum Reconditioning

Johannesburg Foundry

Johnson Matthey (Pty) Lid

Kayalami Bricks

Kellogg Company Of South Africa

Kelvin Power Station

Kendal Power Station Y

Khutala Colliery

Kimberley-Clark South Africa Enstra

Kolbenco (Pty) Ltd

Kriel Power Station Y

Kromdraai Stene - Witbank

Lead Processing International (Pty) Ltd

Leslie Gold Mines

Lever Brothers(Pty) L.td-Boksburg

Lianru 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 L Projects

M.R Zinc Cc

Majuba Power Station Y

Maksal Tube (Pty) Ltd

Malleable Castings (Pty) Ltd

Mariavale Bricks {Pty) Ltd

Matla Power Station Y

Mc 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 (Isegen)

Nestle ice-Cream

New Century Bricks cc

Nf Die Casting

Nf Die Casting {Pty) Ltd

Nigel Brick & Clay (Pty) Ltd

Nigelchem CC

Olifantsfontein Brickworks

Owens Corning

Ozalid Sa (Pty) Ltd

Ozz Foundry

P.G Sealant & Mastic

P.G. Bison (Pty} Ltd {Boksburg)

Pilkington Flat Glass {Sa) (Pty)Ltd

Pine Sawmills Bpk

Plaaskem {Pty) Ltd

Plant Protection (Pty) Ltd

Prima Industrial Holdings

Profile Timbers

Prorand IV

Protea Asphalt (Pty) Ltd (No.10 Plant)

Protea Asphalt (Pty)ltd

Protea Chemical Developments (Pty) Ltd

Pro-Tech Galvanisers {Pty) Ltd

Quick Pack Cc

Rand Carbide

Rand Refinery Limited

Rcl Non- Ferrous Foundry

Rechem industries (Pty) Ltd

Rely Precision Castings

Remote Electrical Insulation {Pty) Ltd

RINGROLLERS {Division Of DCD Dorbyl)
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Roadmix SA (PTY} LTD

Robor Tube

Rolfes

S & B Patterns & Founders (Pty) Ltd

S.A. Breweries Ltd

Sa Copper Alloys-Benoni-Aberdeen Rd.

Saint-Gobain Isover South Africa (PtyyLtd

Salcast (Pty) Ltd

Sappi Enstra

Sasol Y

Sasol Oil (Pty) Ltd - Alberton

Sasol Secunda Y

Sasol Smx-Witbank

Scaw Metals Y

Seitz Technology (Pty) Ltd

Seton South Africa

Shell Sa (Pty) Ltd

Smith Wheels (Pty} Ltd

South African Airways {Pty) Lid

Spangle Galvanizers (Previously Afro East Galvanizers)

Spotless Drums Reconditioners

Standard Foundry

Standerton Hospital

Stove Mecca

Tarmac Roadstone S.A (Pty) Ltd

Techmet Cc

Technical Manufacturers And Distributors (Pty) Ltd

Telcast Engineering Works {Pty) Ltd

Tembisa Hospital

Thermal Ceramics

Thermopower Process Technologies(Pty) Ltd

Thomas Foundry

Thor Foundry (Pty) Ltd

Timberline CC

Tinning&Galvanising Industries (Pty) Ltd

Tongaat Hulett Starch

Total South Africa(Pty] Ltd - Alrode

Town Council Boksburg

Transalloys Y

Transvaal Galvanisers

Tri Cast Forming

Tutuka Power Station Y

Uitra High Pressure Units (Pty) Ltd

Univa {Pty) Ltd
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Universal Metal Holdings

Van Lenrob Eiendomme (EDMS) BPK Quality Bricks
Vanchem Vanadium Products Y
Vereeniging Refactories

Verre Oos-Rand Hospitaal

Vestcast (Pty) Ltd

Vesuvius South Africa (Pty) Ltd

Vula Bricks (Pty} Ltd

Wade-Chem (Pty) Ltd

Wam Metals {Pty) Ltd

Waste Product Utilisation

Wastetech (Pty) Ltd

Waste-Tech (Pty) Ltd {Rietfontein)

Waestern Platinum Refinery

Wilgard Patterns (Pty) Ltd

William Wingale Holdings

Windsor Metals (Pty) Ltd

Windsor Metals {Pty) Ltd - Springs

Withank Brickworks {Pty) Ltd Clamp Kiln

Witbank Brickworks (Pty) Ltd H-Type Kiln

Zealous Pressure Castings {Pty) Ltd

Zimco Aluminium Company Y
Zinc Compounds & Chemicals {Pty) Ltd

Zinc Corporation Of SA {Pty) Ltd

Zincall (Pty) Ltd {Precious Metal Recoveries)

Zinchem (Pty) Ltd
Omnia Y
Xstrata Coal SA Y

Company Name: BRIKOR LIMITED ~ BRONKHORSTSPRUIT
ation: ZITHOBENI, BRONKHORS TSPRUIT
CATEGORY 5: MINRAL PROCESSING, STORING AND HANDLING AS PER GOVERNMENT GAZETTE
No. 33064 ;
SUBCATERGORY 5.2: CLAMP KILNS FOR BRICK PRODUCTION
IMPROVEMENT OF AIR QUALITY
1. MORE FREQUENT WATERING OF ROADS
2. RAW MATERIAL MIDFICATION INVESTIGATION
Problem Statement
Intervention
1. WATER CART 70 BE USED MORE FREQUENTLY TO SUPRESS DUST (SHORT TERM - NOW TO 2012)
2. INVESTIGATE DIFFERENT FUEL TYPES (LONG TERM 2015 - 2020)
3. IMPROVE SULPHUR DIOXIDE MONITORING
Current Status: OPERATING

BOGLACIIREI S OPERATING Expected 2010 - 2012
Comw ing:
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Current 1. DUST FALLOUT - 474.21 TO 2623.67 BRGEHEVRSHCIHSE 1. DUST LEVELS ARE EXPECTED TO
Emissions: mg.m2.day. Reductions: DROP TO LOWER LIMIT OF +- 100
2. SULPHUR DIOXIDE — UNTESTED, mg.m2day. (SHORT TERM NOW - 2012)
MONITORING TC BE INTRODUCED 2. ANTHRACITIC COAL, LOW SULPHUR
COAL OR GAS COULD BE
INVESTIGATED PROVIDED 1T IS
ECONOMICALLY VIABLE (LONG TERM -~
2015 - 2020)

3. TO BE DETERMINED

ST el 1 WATER CART - R10 000.00 P/A Ikl SIL G 1, WATER CART -~ R10 000.00 P/A
Cost: 2. FUEL TYPE INVESTIGATION — R5K Cost: 2. FUEL SUBSITUTION TO ANTHRACITE
3. SULPHUR TESTING ~ R3 000.00 P/A - R4,3M P/A

3. SULPHURE DIOXIDE MONITORING -
R3 000.00 P/A
_ Significance :
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.

Company Name: Columbus Stainless

Location: Off Héndrina Road, Middelburg

AGA 5.21 Secior: Metallurgical industry

AQA 8.21 Sub-sector: Electric Arc Fumnace and Steel Making

Intervention Title: Ambient Air Quality Monitoring Station

Intervention Type: Measurement of ambient air quality at the Columbus site.

Problem Statement
The impact of Columbus emissions on ambient air quality needs to be known to correctly identify what interventions are required.

ntervention

Upgrading of existing ambient air quality station and re-location to already determined appropriate monitoring site.

(CRICLISSCIMEMIN  Existing monitoring station unreliable and incorrectly located

R GEaCHINIE IS 41 Quarter 2010 Expected 18t Quarter 2011
Commissioning:

Current Not applicable e CL ST Not applicable
Reductions:

Emigsions:

Estimated Fixed BN Estimaied Running R X)
Cost: Cost:
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Significance

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

Measurement, Reporting and Verification

Y

Air quality in terms of PM10, S0z and NO; will be measured together with meteorological parameters. Reporting is done on a monthly
basis and the station is run to SANAS accreditetion standards.

Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg

AQA $.21 Sector: Metallurgical industry

AQA $.21 Sub-secton: Electric Arc Fumace and Steel Making
Interventios ; Dust Fall Out Moniforing

intervention Type: Measurement of dust fall out at the Columbus site.

Problem Statement
The ambient air quality impact associated with particulariy non point source fugitive particulate emissions.

Measure the impacts as described in the problem statement.

GIILIRSEHI I, About to be implemented
Expected Start,  JEvGU ]y Expected September 2010

Commissioning:

Not applicable Expected Emission JINENIRIN
Emissions: Reductions:

Estimated Fixed Q&L Estimated Running EILUTES
Cost: Cost:

Significance

This monitoring programme wilt quantify impacts of fugitive dust emissions and improvements stemming from any inferventions made.

Measurement, Reporting and Verification

Dust fall 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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Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg

AQA §.21 Sector: Metallurgical Industry

AQA §.21 Sub-sector: Electric Arc Fumnace and Steel Making

Intervention Title: Stack emission monitoring

Intervention Type: Measurement of emissions associated with stacks at the Columbus site.

% Problem Statement

it is necessary to quantify emissions at Columbus o both compare with allowed emissions and to be enable to estimate impacts on
ambient air quality.

Intervention

Periodic stack emission monitoring is to be undertaken.

RIS NI Current monitoring programme to commence in October 2010.
Expected Start: October 2010 Expected QOctober 2010
Commissioning:

Current Not applicable ZHECNSHISLG Not applicable
Emissions: Reductions:

Estimated Fixed RluEdoiv=lly Estimated Running JRUELHTED
Cost: Cost:

Significance

This monitoring will allow for comparison with allowable emission limits and hence give a determination of the efficacy of pollution condrol
equipment. These results will also be used as input {o dispersion modefling to determine ambient air impacts.

Measurement, Reporting and Verification

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

Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg

AQA §.21 Sector: Metallurgical Industry

AQA §.21 Sub-sector: Electric Arc Funace and Steel Making

Intervention Title: Dispersion modelling

intervention Type: Dispersion modeliing will be used as a tool to access ambient air quality impacts of Columbus emissions.

Problem Statement
It is necessary to be able to access the impacts of Columbus emissions on ambient air quality.

Intervention
Columbus should be able to do its own air dispersion modeiling and train personnel accordingly.
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Capability still to be costed and applied for.

GEALLISE I 2™ Quarier 2011 Expected 2m Quarter 2011
Commissioning:

Current Not applicable Expected Emission ERGEw )
Emissions: Reductions:
Estimated Fixed JUIEY Estimated Running JREIEES
Cost: k Cost:

Significance
Dispersion modelling will allow impacts of site emission to be determined.

Measurement, Reporting and Verification
Not applicable

Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg

AQA S.21 Sector: Metallurgical Industry

AQA §.21 Sub-sector; Electric Arc Fumace and Steel Making
Intervention Title: Lime charging extraction system
intervention Type: Install air pollution control equipment.

Problem Statement
Charging of lime to the charging basket results in fugitive dust during this material handling process.

Intervention

Install air poliution control equipment to capture and filter the fugitive dust.

ST CIRIEHU T Capital to be applied for
Expected Start: AN Expected 2014
Commissioning:
Current Fugitive emissions not quantified SGEICL NSRRI Not quantified
Emissions: Reductions:
Estimated Fixed JEW Estimated Running Rt $%8
Cost:
Significance
Although a relatively low source of emissions, is a nuisance problem in the immediate vicinity.

Measurement, Reporting and Verification
This source may confribute to general suspended dust in the area and may show in the dust fall out monitoring conducted monthly and
reported monthly.

Dust fall out monitoring to SANS standards.

Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg
AQA 5.21 Sector: Metallurgical Industry

AQA §.21 Sub-sector: Electric Arc Fumace and Steel Making
16l

i
Intervention Title: Liquid Fermo Chrome Transfer
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“Intervention Type: Addition of liquid ferrochrome fo the AOD at Columbus will reduce electrical consumplion associated with
melting of this matenal,

, Problem Statement
Liquid fesrochrome provides an opportunity to reduce electrical consumption associated with melting operations at the Steel Plant.

: Intervention
Provide for Hiquid ferrochrome transfer between Columbus and the femochrome supplier located next door to the Columbus operation.

RTERISSEIGEN |n the process of being impleménted.

RYECLESCISa Has been started but the system needs to [EREEREE
be expanded. Commissioning:

On going

Current Scope 2 CO; emissions of the order of EELECLEESGELLE On site emission not effected.
Emissions: 300 000tpm Reductions: Project results in lower electricity
consumption.

Estimated Fixed RN
Cost:

Estimated Running JEUuUEEY
Cost:

‘ Significance
Lower electricity consumption will lower GHG emissions by generator.

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

Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg

AQA 5.21 Sector: Metallurgical Industry

AQA §.21 Sub-sector: Electric Arc Fumace and Steel Making

Intervention Title: Dust suppression at slag handling facility.

Intervention Type: improved fugitive emission controls in this area need to be identified.

Problem Statement
Fugitive dust emissions associated with material storage and material handling in this area are problematic.

Intervention
Possible interventions to limit these emissions need to be identified.

ETHELIRCIEMIERIE (nvestigation needs fo be initiated.

Expected Start:  JeUEGCIRIFIHN] Expected Quarter 1 2012

Commissioning:

Current Not quantified but considered significant SRR Still to be assessed
Emissions: Reductions:

SRV I Still to be assessed RIGGHICHERINDIGE  Still to be assessed
Cost;

Cost:

Significance

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

Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg

AQA 5.21 Sector Metallurgical Industry . ,

AQA $.21 Sub-sector Electric Arc Fumace and Steel Making

Intervention Title: Scanacon system for NOx abatement

Intervention Type: installation of Scanacon system will reduce NOx levels of fees to De-NOx plants.

Problem Statement

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

The Scanacon system allows for improved waste acid recovery particularly nitric acid. Less waste acid results in jower NOx emissions in
the process.

Current Status:
SIS CIICRSIN Already instalied Expected Currently commissioned
Commissioning:
Current Frequency of exceedance has already JRGLECHENSuBECUIM Exceedance levels have dropped from
Emissions: dropped. Reductions: 20% fo less than 5%.

Estimated Fixed IR Estimated Running EIIKS

Cost:

Significance
This system has already led to improved frequency of exceedance conditions.

Measurement, Reporting and Verification

The emissions from the De-NOx piant in question are measured confinuously and reported on a dally basis. The NOx analyser is
cafibrated daily.

Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg

AQA 8.21 Sector: Metallurgical Industry

AQA 5.21 Sub-sector: Electric Arc Fumace and Steel Making
intervention : Dust suppression on site gravel roads.
Interventio: : Non point source fugitive emission control.

Problem Statement
Dust associated with vehicular traffic on gravel roads on the site.

Intervention

HTSHRSGIOEIE Currently investigating workable oplions.
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SN N [s v Quarter 4 2010 ’ Expected Quarter 4 2010
Commissioning:

Current Fugitive emissions not quantified. Expected Emission ENEHEREN
Emissions: Reductions:

Estimated Fixed JEE] Estimated Running JUELEES

Significance
Some gravel roads are visually seen to be a significant source of particulate emissions in the local areas.

' Measurement, Reporting and Verification

Dust fall out monitoring will measure in part this source to dust 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.

Company Name: Columbus Stainless

Location: Off Hendrina Road, Middelburg

AQA §.21 Sector: Metallurgical industry

AQA S.21 Sub-sector: Electric Arc Fumace and Steel Making

Intervention Title: Waste energy recovery

intervention Type: Limit electricity demand and associated CO2emission by ufilizing waste.

Problem Statement
Energy associated with stack emissions is wasted leading fo higher electricity demand than could be the case.

Intervention
Hamess the wasted energy {o allow for reduction in electricity consumption.

oiTs TR EHI I Feasibility to be investigated.

ORI LIS Pre-feasibility investigation underway Expected Not applicable
Commissioning:

Current Scope 2 CO: emissions of the order of ESFEGCIESNEELE Not yet quantified
Emissions: 300 000t p.a. Reductions:

SERDEICHIREVCUIE To be defermined
Cost:

Estimated Running IEEBLELE b0
Cost:

Significance
Lower electricity consumption will lower GHG emission by the generator.

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

Company Name: Columbus Stainless
Location: Off Hendrina Road, Middelburg
AQA 5.21 Sector: Metallurgical industry
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AQA 8.21 Sub-sector: Electric Arc Fumace and Steel Making
Intarvention Title: Steel Plant Bag House Hot Ducting
Intervention Type: Air pollution control equipment.

Problem Statement

The existing hot ducting at the Steel Plant has deteriorated such that it threatens the availabifity of the air pollution control equipment for
this process.

Intervention

| Renew the hot ducting at the Steel Plant.

ETEUIRSIEHU I Order placed.

FOEWELREISA Currently underway Expected 2011
Commissioning:

Current interventions to ensure poliution confrol EEGERCHENHICETIE N/A

Emissions: equipment availability Reductions:

Estimated Fixed K Estimated Running R
Cost: Cost:

Significance
Intervention is necessary to ensure the availability of air pollution control equipment for this process.

Measurement, Reporting and Verification

Company Name: Exxaro Base Metals: Zincor
Location: The zinc refinery is located 50km east of Johannesburg in the Ekhurhuleni Metropolitan
Municipality, in Springs. The coordinates are as follows: latitude: 26°18'42.8"S; longitude:
28° 28'19.9'E
AQA §.21 Sector: Category 4: Metallurgical Industry
AQA .21 Sub-sector: Subcategory 4.14: “The production and processing of zinc, nickel or cadmium by the application of heat
excluding metal recovery.” However, there is no nickel produced at Zincor and cadmium is a by product of
the Zincor process. The main activity at Zincor is the production of Zinc.
Subcategory 4.16: “Process in which sulphide ores are smelted, roasted calcined or
converted.” Zinc sulphates are roasted, Sulphur captured to produce sulphuric acid and
zinc oxides used further in the process
intervention Title: Zincor Air Quality Intervention Action Plan.
intervention Type: + Ongoing maintenance of critical equipment at the Acid Plant
» Investigate efficient usage of equipment and thus improving the fugitive emission
management system
Contro! of dust emissions from residue disposal facilities.
Problem Statement
¢ Process fugitive gas emissions in the sulphuric acid plant (including roasters)
s Dust emissions from the residue disposal facili
Intervention

1. 3 x Mini Shuts, 1 x maintenance shut per year. ldentify gas leaks and repair accordingly
2. Annual MECS Gilobal 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.
3. Evaluation of new catalyst products for the Acid Plant.
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4. Continuous in-stack monitoring

5. Rehabilitation of residue disposal facility (Dam 7L3)

6. Continuous dust and SO2 fence-line monitoring

7. Monthly discussions at Springs Industrial Air Quality Forum

- Current Status: 1. Mini and Maintenance shuts - carried out annually.
2. MECS Gilobal gas analyzer report and recommendations — carried out annually
3. Evaluation of new catalyst — currently under review
4. Rehabilitation of Residue Disposal Facility (Dam 7L3} - Rehabilitation pian being -

developed by Gelder Associates.
5. Fence line monitoring of dust and SO, as well as in stack monitors — Ongoing
6. - Springs Industrial Air Quality Forum Meetings - Monthly
Expected Start; 1. Mini and Maintenance Expected 1. Mini and Maintenance

shuts — presently ongoing

2. MECS Gilobal 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 SO, Monitoring —
continuous

6. Fence line Dust Fall out
monitoring —~ January 2005

7. Fence Line SO, monitoring

Commissioning:

- May 2005
Current 0.17-0.2% Expected Emission
Emissions: Reductions;
ESUEICU ISl Fixed Cost for  Acid Plant BaSUuki-RaRGTHY
Cost: Maintenance 2011 Cost;
RA45,228,799.32

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

Significance

Measurement, Reporting and Verification

implemented during shuts.

shuts — Ongoing process

2. MECS Global gas analyzer
report and recommendation
— carried out annuaily.

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

4. Rehabilitation of Residue
Disposal Facility — 2020

5. In stack SO, Monitoring —
presently operating

6. Fence fine Dust fall out
monitoring — Ongoing
monitoring

7. Fence line SO, monitoring —
Ongoing monitoring.

Approximately 0.15 %

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

Annual Dust and SO, monitoring
cost: R83,356.80

« Effective management of fugitive emissions will most likely result in reduced local dispersion potential of SOz and dust.

» interventions implemented at Zincor will positively impact on the air quality of the priority area.

« 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).

s MECS Global gas analyzer undertakes annual independent surveys on the efficiency of the Acid Plant. Recommendations are

o  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.

Ferrometals

Moses Kotane Lnve, Fenobank, Emalanient

ARIGEN

Penbilem 8

Containment — air purging partals o be instalied - completed,

Congsderng design changss that wil reduce fugitive dust from eszaping to the magnitude that it currently does, The extraction
syatem efficiency wiZ be optimised through this, thus reducing fugifive dust generation.

ChemPlart and Bag Plamt — forus on prevertative maintenance,

Clean dust extraction ducting a3 the product soreen during weekly shuts.

Drive of Chemplant Fan muat be repaired in order to run it af B0% speed. Currently running 2t 5% causing fees dust
exbraction- completed.

ibbdock all dust extraction ductngs - completed.

Extend the dust extraction ducing 2t Product Screen fo the pelet transfer feedpont during the stzed belt shusdown.

inapect bag plant fan impelier during shuldown - compleizd.

inspect and

Jure 2011 {some of the mitigaton

He 13 2N¢

B
TSP monitoring {point source) and continuous dust fallout mondloning conducten by extemnal party.
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Recensng raw materiale by ral o¥ioading tpplers) - Quenching bekwe Soping and installation of ooyer to suppress dust durng
e

BME's un grave! roads - Water var (Tdayiweok only day shif}

Crushinglocreening operation {Final producs) - Guenching {Dust suppression system afer tipping point. before materiy/
cruphing) - waler suppression; Fingd product Bag plant optimization, housekeeping. [This is completed}

Metal Recovery Plant - Quenching {Dust suppression systern before tipping pomt at Grizsly} [This is completed]

Ciusnhirg of stag before 1t i tipped for processing af the Meta? Recovery Plant. [This s completed]

Water lanker for contnucas dust suppressan on sife rcads,

Breet Sweeping Machine — regular dust extraction from paved roads.

Continuous foous on housekeepny o reduce Rugitive dust sources,

Revegetation of exposet dusty sudaces on ste. Fhis includes fopaod, gracsing, and free planting ‘o aesthetically inprove the
ea, treate 3 Just bamer and reduce wing emsion prevalent on expored surfaces.
mmmmmmmammmmmmww

Plang i §

Jarnuary Lertam misventions are azeady completed

with others in prowress.

Honthy excesderce of ambient dust faliout (g3 Gemmmmiﬁlwtmé}'ﬁ?
MTSPWMM wtions

Contol of raw materials transler, soreening areas and conveyor kelis,

uwmdmkrmmeﬁmm actzal

Janury 2012

Monthly =xceedence of ambient dust Bllout
and TSP emission limils.

R 250600090 ing  EELSE germél

€573

int sowrce mwwmmmmwm
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Fan manienance
Conbol of 1273 raw materials ransier, screening aseas and canveyor beits

Fagfve dust generation points 1o be identiied and design changes consiiered io minimise lugdive emissions.
Mimmice venting cvents Shrough preventative mainfenance of the plant,

L IR TN NN IS )

Consideration of alematives for masteﬁmeand ractical solution,
Jarvary 2150

Mm%héf emdm a% ambient Just faliout

Measurement, Heporting »
Wmﬁmm{poaﬂmmiawmmmmmm&byewm

Ferrometals

Moses Kotane Drive, Ferrpbank, Emalahlent
Category 4: Metslurgical ndustry (Furnace 4 and Dt
Subcategory 4.9 Ferro-alioy production

«  Uontrol of FAD raver materile transher, mmmmmm
s Castny Bay seanagement.
s ETP1 and ETPE management
»  Fines management

« ingiallaton of 8 chilier io cool gesecus emissions om Fumaze 4 and Funace 5
o Minimice vent o tative

Ceamﬁem:maiakmmiwmsteﬁmm practical solkion.
Jaruary 2072 .

Jure 7012

Monmhly exceedence of ambient dust fallout i t Wmmmmm?
ard TOPF emission fimits.

R@@@.@ Estj g RmMM

Hezsuremend, Reporting and Verifi

point scirce) and contmuous dust fabot eonducted b W‘mﬂ party.
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teryention

- Owuﬁeimfaasﬁmﬂ pending capeall

» Cmmd?ﬁmmmmia soreening areas and conveyor bels

= Fughve dust generation points to be identificd and design changes considered fo mirimise fugiive emzsions.
= Maremise venting svents through preveniatve manienance of the plant.

Jarasary 22 Jue G002

Wonthiy excesdence of ambient dust falfout
and TSP emission limita

Comprance with ambiont &llout and 152
R 60 405 00 per monthy

Measurpmer, Reporting and Yerd

TSP monitoring {point source) and conbuous dust fallout montofing conducted kypmiy

Lategory 3 mmmwsm
Bubcategory 3.5 Elechrede paste produciion

Fugifive duz! management
Improved fighve emission management sysiem o infervention.

s per baseline study vonducted i 2007, Skem Ferroveld does mot gererate excessae amounts of dost. By Ferometals
addreswing ite fugitive sowrese, Elkem will aloo benefit.

nstallation of 2 scrubber system on certaim stacks, will alto contribute o a reduchion of TSF and fafiout.
; Gm@%&al&«@mhmmmmwm

Torwary 2012

June 2032

I Compliance with ambient fallout and 15P
MTSPamwmém emigsion ndts.
R75G 0000 oyt RIGIBDGE

Company Name: Evraz Highveid Steel and Vanadium Limited

Location: Portion 29 of the farm Schoongezicht 308 JS; Old Pretoria Main Road; eMalahleni

AQA §.21 Sector: Metallurgical Industry (Category 4)
Mineral Processing, Storage and handling (Category 5)

e VA RN Bl LI 4.6 Basic oxygen fumace steel making

4.7: Electric arc fumace and steel making (primary and secondary)
4.12: Pre reduction and direct reduction

4.20; Slag processes

5.1: Storage and handling of ore and coal
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Intervention Title: | Short term, medium term and long term emissions intervention projects
Intervention Type: The intervention types include the following:
{i) Shortterm {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
- Imgzoved reporting procedures
- Development of an emissions improvement strategy
- Updating the corporate air quality management plan and the emissions inventory
- Pollution abatement equipment maintenance (annually)
(i) 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 unis
over the medium term. Thereafter aim is to install stack caps on all emergency venting
stacks.
- Completing poliution abatement equipment efficiency studies
- Developing an advanced process optimisation mode! for the kiln instaliations.
- Study investigating towards improving 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
- Installing 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.

]

Problem Statement

Particulate emissions from point stack sources and also include SOx emissions and fugitive emissions. Ambient air concentrations to be
confirmed (forms part of medium term project) together with status quo pertaining to stack emissions. Projects have already commenced.
Intervention
Intervention include emissions reduction activities on the short, medium and long term
Current Status: Short term interventions completed. Medium term interventions: capital approved for critical projects and projects
have commenced

Expected Start: Short term Expected Short term

- Already completed Commissioning: - Already implemented
Medium term measures Medium tem
- Already commenced - Some interventions
Long term already implemented
- Tobe implemented and will take < 18
after 18 months. Some months to complete.
investigations have Long term
already commenced - Some projects already
commenced. The bulk
to commence
approximately after 18

months
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Current Elevated levels of particulates experienced [RSSsE:hENCHE Envisaged emissions fimils envisaged after
Emissions: and will be reduced Reductions: intervention;

Short term:

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

Medium term:

- Upto > 50% reduction
of particulates on some
critical installations

Long term

- Up to> 85% reduction
of particulates on some
critical installations

CHEICHENSICGI Total cost of more than 500 million ZAR is RSSiu=itEREALGILTL M Not available yet
envisaged over the long term

Significance
The significance of the intervention methods would impact positively on the eMalahleni area pertaining to air quality and also pertaining to
the Highveld Priority Area objectives.

Measurement, Reporting and Verification
An emissions improvement strategy has been involved and includes:
- Ambient and point source monitoring program

- Quality assurance and guality control for ensuring action plan implementation, monitoring and ensuring the quality
thereof

- Intemal and external reporting and incident recording protocol has been developed and has been implemented
- Provision to be made for externat verification of air quality monitoring

Company Name: Impala Platinum Refineries

Location: Cormer of East Geduld and Cowles Streets, Springs, Gauteng (Ekurhuleni)
AQA §.21 Sector: Metallurgicat Industry

AQA S.21 Sub-sector: Precious and base metal refining

Intervention Title: Ammonium chloride removal

Intervention Type: investment in air pollution control technology

» Problem Statement
Ammonium chioride emissions from this stack have a high visual impact due to Particulate Matter (PM)

Intervention
Installation of a cloud chamber to reduce the ammonium chioride o atmosphere

ML EITIIIN  Awaiting fixed quote from supplier in order to compile vote application for project funding approval

Expected Start:  JICRFUY Expected 18t Quarter 2013
Commissioning:
Current Ammonium Chloride emissions from RSsdEacESnt3CIE Ammonium Chloride emissions will be

Emissions: ignitions amount to 265 molhr. This FHGLEGIEN reduced to 45mg/Nm3 or 0.21Kg/hr
estimates to 90Kg ammonium Chloride per
day. Ignition fime amount fo two hours per
day. This equates to 45Kg/hr.
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Estimated Fixed ERAUEICH IR An estimated monthly cost of R57000.00

Cost:

Significance
Ammonia Chioride is seen as a white plume exifing 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, Reporting 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.

Company Name: impala Platinum Refineries.

Location: Cotner of East Geduld and Cowles Streets, Springs, Gauteng (Ekurhuleni),
ACA 5.21 Sector: 4. Metallurgical Industry.

AQAS. IStISN 4.17 Precious and base metal production and refining

Intervention Title: Boiler off-gas (PM10 and SO2).

Intervention Type: Investment in air pollution abatement technology.

Prohlem Statement

Ongoing boiler off-gas monitaring is in progress to establish the requirements {if any) to ensure compliance with NEM: Air Quality Act
2004,

Intervention

OHIRRSEIGENEE Preliminary funds allocated in the 5-year capex expenditure horizon.
FPEALT I January 2012 Expected December 2014
Commissioning:

2 PM10 = + 1000mg/Nm?3 (peak) [Pt IR PM10 = <50mg/Nm?
Emissions: S0O2 = +700mg/Nm? (peak) Reductions: $02 = 400mg/Nm?
Estimated Fixed ¥t Estimated Running JULY
Cost: Cost:

Significance
Reduction in ambient SO2 and PM ~ wili be confirned by the ambient stations upon commissioning
Measurement, Reporting and Verification
Continuous gas monitoring system is already installed and capable of providing the required data. A competent company personnel is

aflocated to ensure data monitoring and reporting as well as to ensure an independent party verification in connection with the Operations
personnel (the user of the monitoring equipment).
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N—
-

Tistablishing of an Alr quality Management Plan to eusure monitoring and measurement of cusrent Air
Fallution setivities. Ymprovement of curren technologies to ensure compliance with futare
wienen

et oo aregsier bass
n progress

A reagdiret by plan
Mremﬁyg@an peﬁoimm

Wmﬂ%%&%%%m&ﬁ%%%&ma%ﬁhﬁmﬁmm
pasires are wsed currently 1 prevent lugitves 9 much as possible. S
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s proggress

' ot yet assessed

Equigne coas vl be Sgificarn nd canmat be Implerentsd 21 s siagn Sauever 3 surber of rifialhwas a6 procss cclicl.
| menwens are used cusranisy fo srovent Rudiiven an el a3 possilde.

Company Name: Protea Chemicals Inland

Location: Located in 1 Berrange Road, Germiston, and at Springs (37 Radon Road)

AQA S 21 Sector: Category 1: Combustion Installations

Category 7: inorganic Chemicals industry

Category 8: Organic Chemicals Industry

PAI ARG RIS Subcategory 1.1: Solid fuel combustion instaliations

Subcategory 7.4: Manufacturing activity involving the production, use in manufacturing or recovery of
antimony, arsenic, beryllium, cadmium, chromium cobalt, {ead, 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 chiorine

Subcategory 6.1: Organic chemical manufacturing

tntervention Title: To ascertain the ambient air quality of the fuel burning appliance at the Tank farm and fo conduct perimeter

monitoring of both sites, namely wadeville and springs.

Intervention Type: Air poliution technology apparatus, also to implement a fugitive emission management system, with

perimeter monitoring.

Prohlem Statement
fntervention
Employ a contractor to provide the current samples, and analysis versus the input data into the fuel burning appliance,
IS SSIGIOL S Decision to made on a contractor and to further implement for both perimeter monitoring and emission monitoring of
the fuel buming appliance

Expected Start:  JELEETE VAN Expected 37 Quarter 2014
Commissioning:
Current Possible fugitive emission sources include [ESSEIXETEEICEIH]

Emissions: the various acid based products, .. acetic JRLUIRIR
acid, sulphuric acid. HCI scrubber is
identified as a sources of emission however
level are predicted to be low.

These are primarnily 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 buming appliance will have
possibly low levels of emissions as the
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boiler is Sasol gas fired.
RIGnEICI NI Not yet determined

Estimated Running
Cost:

Not yet determined

Significance
Low significance due to the nature of the operations
Measurement, Reporting and Verification

An independent party will conduct the measurements, utilising either passive diffusion technology and or perimeter monitoring at both
sites. Dust will be measure using the gravimetrical &nalysis at Springs.

Company Name: SILICON SMELTERS -~ RAND CARBIDE
Location: Portions 80 and 101 of the farm Joubertsrust 310JS
CNR OF VOORTREKKER ROAD AND CHRISTIAAN DE WETS STREET Wi TBANK

AQA $.21 Sector: Category 4: Metallurgical Industry

AQA 5.21 Sub-secton: Sub-category 4.9: Ferro-alloy Production
intervention Title: D+E Fumace - Tap Hole fume Extraction System
Intervention Type: Improved fugitive emissions intervention.

Problem Statement
Release of Si02 fume from fumace tap holes during tapping process.

Tap hole fume extraction system which consists of 2 x new fume extraction fans connecting to a new smoke hood amanged
concentrically around the furnace above the tap holes.

U IR HIE  Designs currently being finalised.
§ Commercial offered accepted - order placed.

Expected Start: In progress Expected December 2010
Commissioning:
Current Expected Emission
Emissions: Reductions:
Estimated Fixed IO A CLERURGTE R 180 000/annum

Cost: Cost:

Significance
immediate area around tap hole condition will be improved.
Reduction should be noticed in ambient air emissions — PM 10 monitoring had just commenced.

Measurement, Reporting and Verification

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

Intervention Title: D+E & F Fumace Dust Plant Maintenance
Intervention Type: improved fugitive emissions management intervention system.

Problem Statement
Silica fume emissions from dust plants.




STAATSKOERANT, 2 MAART 2012 No. 35072 245

[ntervention
Replace 17 filter bags D+E Dust Plant and 26 filter bags at F Dust Plant. Repair all cracks on main & reverse air ducting’s. Repair all
cracks on filter compariment hoppers. Repair alf cracks on filter compartment bag plates. Replace all main inlet & reverse air damper
stuffing box seals.{Air sealing fan unit)
LIRS Capex Approved — order placed.
QISR EI SN In progress — October 2010 Expectad Mid October 2010

. Commissioning:
Current D+E Dust Piant ~ 31mg/Nm?3 NG ISHILILEE Repeat stack monitoring will be conducted
Emissions; F Dust Plant — 42mg/Nm? Reductions: end of October 2010
Estimated Fixed RGEIGH Estimated Running [REEEGVETTG
- Cost: Cost:
Significance

Reduction of silica fume emissions into surrounding community.

: Measurement, Reporting and Verification

In-stack monitoring results

intervention Titl E Fumace -~ Electrode Fume Extraction System
Intervention T tmproved fugitive emissions intervention.

Problem Statement
Electrode paste releases CTPV's when heated.

intervention
System to draw/extract paste fume originating inside the electrode columns and forced into feed pipes — this is then absorbed into the
furnace mix.
TS EHILI Capex Approved.
Expected Start, oI Expected December 2010

Commissioning:

Current Expected Emission
Emissions, Reductions:
Estimated Fixed JR§ltitid] Estimated Running JRIEIEEVEVENTS]
Cost: Cost:

Significance
Fines generated during subsequent handling of briquettes should be minimised. Containment of fumes at electrode casing level -

exiracted and absorbed into furnace mix.

Measurement, Reporting and Verification
PM10 montoring station was installed mid September 2010. Daily monitoring is already taking place.
Monthly analysis reporting will be conducted by Gijima AST.

intervention Title: E Fumace - Rotating Doors Attached to Fumace Charging Level
Intervention Type: improved fugitive emissions management intervention system.

Problem Statement

Release of Silica fume from top of furnace due to normal operation and / or abnomal events.

intervention
System comprising individual panels which would span % of circumference of fumace.
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SRR Capex Approved — order placed.
Expected Start; in progress _ Expected December 2010
Commissioning:

Current Expected Emission
Emissions: Reductions:
Estimated Fixed [[EE0X0Y UCECICRURER Maintenance — R100 000/year
Cost: Cost:
i Significance

This should reduce fugitive fumes from fumace mix burden and charging floor level.

Measurement, Reporting and VerHication
PM10 monitoring station was installed mid September 2010. Daily monitoring is already taking place.
Monthly analysis reporting will be conducted by Gijima AST.

Reporting wilbe done to the Licensing
Gualty Act. (Act No. 39 of 2004)
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1o adhere to inlemational best pracice sterdards on Fuelloading

- Beneficiad operation planned for Decermber
2010
Not measured

v of pproximately 90%

240 Wiion : “Siomal maintenance oo

:mmammmmmmmm

AADOSURS
PR

m e ":V}:v 3 ,‘j"‘s b ‘

s o vatious tanks on the Synfuels ste.
Mmmmm&mnwammmm The cureed
lngislation raquires the instaflalion of intemal Floafing roofs (IFR). Sasol Synhuels proposed the installation of
Evapostops. The benefits of instaifing Evapostops instead of intemed floating rools are:

»  The same rcovery as IFR;

o No Envirormentsl suthorisation requined;
3 e  Shorter insteliation durations;
Presentation was done at the Refinery Quaredy meeling heid in Apsi at Sasol Synfuels, Secunda
A formal request was submiiied fo DEA on 18 Apiil. 201
‘As soon as approvel is obtained rom DEA @4 Depersds on the feadback from DEA

Varies acconding to product

| Measutemenis wi be done by a third pary to determin acal
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 Balore conwrissioning of the Wet sulpiiiric
acd plant: Average of 7.5 th

F~Jan 2011

Yo be delemminad after implementation
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PFG Building Glass:

Replace existing float | Furnace currently being

Late 2009

. 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 oit change evident.
Continue to
measure annually.
Increase windscreen Currently established in | End 2010/ R0.5m | Outlets countrywide
recycling and laminate | certain geographical Early 2011. currently being
recycling in line with locations.— being Project will visited. Longterm
group objective. extended into PG Group. | likely continue project.
Target of 400 torines 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
countrywide. 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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§ TRANSALLOYS (Proprietary) Limited

Portion 34 of the farm Elandsfontein 309 JS

Clewer road, Emalzhleni, Mpumalanga

R Scheduled Process 30: iron and Steel Processes

Bcheduled Progcess 36: Lime, Dolomite & Magnesite Processes
Scheduled Process 53: Manganese Processes

} Scheduled Process 63: Silicon Processes

FURNACES

| Reduce secondary emissions from fumace operations in the futnace building

-~

tation of tap-hole fume exiraction system Medmmtol.on Term
UREShiem ata*ema 1

: Sene ibarvention & ) :

‘£ Detewmme ac!uaf em:ssmn few.&s am:i compare Fesults with Wbﬁﬁ national standards =nd t:mms
2. implement medium-tenm action plans and programs to reduce secondary emission levels
3. implement long-term action plans and programs for emission reductions, i.e. the design and installation of 2

secondary emission reduction system {if required) per furnace group. After the instalizlion of the said system, its
effectiveness will be evaiuated and adjusted for further improvements.
CAPEX approval in phases with first appro ected in 2013
2014 - 2017 {phased approach) £ Forecast date on which the
ntervention wifl start delivering
§§1 ?;Jaiity improvement resuits -

MNo current emission levels being

Estimated fall-out, stack
monitored.

emission and particulate levels to

comply with DEA authorization

regarding emission levels as

stated in the above mentioned

docurmnent 13/6 dated 30 March
2010 {pg. 13/14)

Approximately R 7 million Approximately R1m per annum,
Running costs will depend,
flowever, on Project design of

§ the interventions. .

nificance,

The intementxms will improve the local (1Km radsus) ait quality, District and Pneniy Area air quality is not significantly
affected by secondary emissions.

CMessurstiient; Reporting and Verification

- Continuous PM 10 Monitoring inside Transalloys premises
- Continuous Dust Fall-out Monitoring inside and outside Transalioys premises
- investigate Continuous Monitoring Devices which measure actual emission at source.
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TRANSALLOYS (Proprielary) Limited
Portion 34 of the farm Elandsfontein 309 JS
Clewer road, Emalabieni, Mpursaianga
Scheduled Process 30: fron and Steel Processes

Scheduled Process 36: Lime, Dolomite & Magnesite Processes
Scheduled Process 53: Manganese Processes

i Scheduled Process 63: Sificon Processes

il BAG FILTER PLANTS

£t Reduce emissions from bag houses

' Refurbishment of emission abatement equipment, replacement of bag house
fiiter bags and condmon—based monﬁanng of emissions {Short to medium

Antervention

1. ingtall continuous monitoring system on 2il bag plants, compare monitoring results with DEA standards
and Hmits and, in the case of non-compliance to DEA limits and sfandards, refurbishment of emission
abatement equipment, replacement of bag house fiter bags and condition-based monitoring of
emissions. The following bag plants are applicabie:

AAF BAG PLANT

AAF SOUTH

AAF NORTH

ELKEM BAG PLANT
FILTER MEDIA BAG PLANT

2. Bag hcuse 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 major capital expenditure starling
2011 for individual projects done once scope of work had been defined.

j 2010 -2014 Forecast date on which the
intervertion will start
delivering air quality
improvement results — From
2011

Emission reduction caletilations
16 be done a3 data becomes
availgble.

No current ernission leveis being
faonitorad / measured

Appmzamate!y R 20 million

The interventions will improve air quality on local {?Km radius) and district {10 Km radius) levels, with a less sagnm
mpact on the Pnoniymade area.

Yeritication

incorporate SCADA & mieasuring field instruments fo identify problem areas.
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RTIERY: | TRANSALLOYS (Proprietary) Limited
BSEE = | Portion 34 of the farm Elandsfontein 308 JS
Clewer road, Emalahleni, Mpumalanga

Scheduled Process 30: iron and Stee! Processes
Scheduled Prosess 53 Manganase Processes

Raw Materials Plant
Reduce emissions from Raw Materials Plant

Tippler dust suppression (Short Term)

Problem Statement
Dust emissions from raw material igpler during of-loading of various Raw Matetials
Intervention
implement dust suppression system
Current Status: | Tenders issued during August/September 2010 ~ adjudication completed. Order to be placed during November
2010
Expected Start: 2010
X Forecast date on which the infervention will start delivering air quality improvement resuits ~ From 2011
| Commissioning:
Current Ongoing fall-out dust monttoring indicates that the industrial standard if.0. SANS 1929:2005 is exceeded from
Emissions: time to time. .
¢ { Dust suppression will reduce fall-out dust o within the industrial standard (SANS
Reductions:
Estimated Fixed | Approximately R 0.5 million
Cost
Estimated To be determined in practice, estimated to be approximately R200 0600 p.a.
Running Cost:

Wil bring about improvement in the local (1 Km radius) air guality
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TRANSALLOYS (Proprietary) Limied

Portion 34 of the famm Elandsfontein 309 J§

Clewer road, Emalahleni, Mpumalanga
Scheduled Process 30: iron and Stesl Processes
Scheduled Process 53 Manganese Processes

Crushing and screening plant

Reduce emissions from crushing & screening operations

Implement dust extraction system (short term)

Problem Statement
Dust emissians from crushing and screening operation
Intervention
Implement dust extraction system
Current Status: Capex application approved July 2010, Tenders issued July 2010, Order raised July 2010, project in progress
| Expected Start: 2010
Expected Forecast date on which the intervention will siart delivering air quality improvement results —
Commissioning: | January 2011
Gurrent Dust emissions from Crushing and Screening Plant not being directly monitored — falf-out dust sampling in the
Emissions: area conforms to industrial standards,
Reduetion in dust emissions from Crughing and Screening Plant to be monitored once implemented.
Emission
Reductions:
Estimated Fixed | R1638 162.50
Cest:
Estimated To be determined once commissioned — estimated around R 200 000 p.a.
Running Cost:

Will bring abodt improvement in the local {1Km radiusy air quality

£1




254 No. 35072 GOVERNMENT GAZETTE, 2 MARCH 2012

Yancham Yanadum Poucts 1P L
Yan Eck Road, Ferrobank, Withank 1035
areedd Priorily Ares

Kitn 1502 Dry Scrubber

t*wisiem Statement
At Yanchem, 802 gas i Soeraled from Be fwres b siacks, used fo roast ore. Thiz 18 due fo the Suiphur compounds found in the
m&%&s (sae m aeai E‘a’;; uaeﬁ in the procegs. Cuzrently e Kins on Yanchem are emitling amcunts of 302 inlo %o atmosphare,

tntervention
Kiin 1 has 8 pulse jot baghouse. The Daghtuse 's cleaned contiwously in situ by 3 quick pulse of high pressare air. In the Sodium
Blearhonate sabent press. dty sodum bicarhonate & injeciad inte te ducling betwsen e ila and the dust collecling equipment. Tre
sorbent particles are rancpoded with Sie flue gas 10 the fabric ey bog whnts Moy are cullented dong with the enirained fiy ash. The
garticles react with SDZ while they are in B ettrained flow mode during thelr transpet phasa a5 well a3 on the Mt surface, where the
major ramoval of 302 takss glace. Whnen the prassure dron of fabtic Giter reachas 3 preset value, e pariicles on the surfaoe sre
rameved by using & Tabric cleaning echniqus. The advantage of he process is B simpdclly of the smiment and It can be revofitted to
the sxizling baghouss,

Cemg 200

15600 mghin? 80% reduchion expacied (12 000 maiten;

R 20 M1 B 5210 i How

blewm Statermant

maw@siere Ms,maﬁmimdmﬂzepms cmmm«vmmmmmasmmmmm

tervantion

The wet scubber curerdly uilised for Kiln 2 & 3 will be replaced with a pulse jot baghouse. The baghouze iz clsaned continuously In si
by & wuizk pulse of high pressure air. In the Sodium Bicarbonate sofbend pocsss, dry sodiom bicarbonale 2 njected info the dutting
between the ko and the dust collecting equiprnent. The sorbent particles are tansporied with the fue gas 1o the fabree Blter bag where
they are collected along with the entrained fly ash. The particles react with S22 whie they are in the entrained fow mode during ther
ransport phase as well a5 on the fher surface, whers the major temoval of SOZ takes place. When the pressure sep of fabrc fiter
reaches a preset value, the paricles on the sarface are rernoved by asing a fabric deaning technique. The advaniage: of the process is
the smplicity of the equipement and 2 can be retrofitted to the existing baghouse.

Aftar compietion of the Kiln 1 baghouse and dry scrubber, the proceez and effectiveness of the new technology will
bedeiemmed if found mmemmwﬁwmm%mme&mmmzm3 CAPEX

December 2015

TI000 mghies (Kn 55 O NI 7% vorsmed edaction sxpaciod {1450
10900 mghir in 2 : reghie?

Pom? saurce mmzeummummwmmmmtmummwwm&
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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 S21 Sector Metallurgical Industry
AQA S21 Sub-sector Sub category 4.21.Metals recovery
intervention Title Dross Plant extraction
Intervention Type

Investment 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 20mg/Nm2
Estimated R30 000.00 Estimated R12 000.00 / 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 poliution 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 R30 000.00 Estimated R12 000.00 / 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) LTD -
ZIMALCO
Location 3 Falkirk rd, Industrial Sites, Benoni
AQA §21 Sector Metailurgical industry
AQA 21 Sub-sector Sub category 4.4: Secondary Aluminium Production
intervention Title Main smoke stack
intervention Type “nvestment 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 / 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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Eskcen Hadiags LS

Zaneh Power SHaton — A0 ki 50038 of Middlebirg
Carien Power Staton ~ 15 km soullveast of Raelo
Casvhia Powsr Siation — 15 km south-east of eMplarient
Grontviel Power Bistion — 32 ki stuthvsoutiv-apsl of Heldalbery
Hengdrina Power Station - 13 km novh-west of Hordbina
Kendsl Power S12lion -~ km westceuth-west of Ogles
Komati Power Sfation ~ 35 km scuth-east of elalailen
Kriet Power Blation - 42 km south of eMalahien

Maiuba Powsr Station — 31 s rahennrtiagast of Volkarust
Madla Powsr Sition — 45 b scath of eMalahlond

Category 1. LOMRUSEon Mataletons

Category 5. Minezal pocesding. storage and handling
Sub-zafeqory 1.1 Sold hust combustion instalations
Sub-cstegory 5.9 Storage snd handing of ors and coal

Tuntka fabric fitor plant petrot
Upgrade of poliviion sbatement technology

Emissions of parkculate matlter {ash) from e stacks of Tuluks Power Stalion

# fabnc Fer plank wil be refrofitted on all ¢ wnits of Tuluka Power Blation, fo repice the cunant elechrostatic precipitator. A 120 days
cxtagse is reguired for sach unit to inslal the ratrofl.

Business case approved by investment Lommities; sl b be presented o the Eskom Beard for approvat.
First unlt in 2013, Thereafter, sne unit ol 20133048

b ratrofitiad each year.

Farvioulsie emissiong om Tullda curently Ermiszions wil be s Man 55 mgiin?® ety
gverage around 187 iy e FEP retrafit

R3.9 biffion (2010 real ousmright costsy R340 endlfion per srevam foy rebagaing every

4 years)

The grestest improvement in ervissions wil be svident during start-up. The more fan Tourfold reduZtion & pariculate Simissions wil
reszf%manaémmmmmmﬁa@mfmwmﬁe@wmmmmmemg

e vichity of Tuluks Powet Stalion. The improvenent & expacied over 2t lsag t0hm.

Parinidate srissions fom Tuteka's stacks are monitored with opadity monitors, and reporiediio the Licenting Authority ot least annually.

A full dynamic correlation test is performed by an indegendent nonsultant every 4 years, and a spe? check is performed by an

Irslependent troulont 2 years afier the full conelalion test. Eskom's emissions data integrity is audited by an independent pany
anruagy.
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Kafa E3F ungrats
Upgrade of pollution sbatemsnt lechnalogy

MOTE: The ESP upgrade may be stopped sler the second unlt  a dedisicn & made 1 retoft a falwic Ber
plan: at Ma¥a.

Emjasions of particviaie mater {ash; hom e statks of Mada Powsr Blafion
[ The E9F at Maila Powsr Station are being upgraded and the S0; plants refurbisned.

I progress. The festupit was completedtin March 20%); the seoond Uit s achedulad for December 2010 The
remaining four urits will not undergs the ESF upgrads i & dacision i mads 1o rekrofit fabric ey plants at Matia.
Hach 291 f Tuo units will ba completed by engd 20104
the ESF ypgrade progreawe 4082 ahead,
the programme wifl be oompleled by 204,
Erdssicns wi e reducad 1 at lapst ess
than 75 ooty

¥ adiional ooebs

Averape betwenn 70 myin? and 330
gt

R312 moiliion 12014 real 0353

Ambient PIAYD sthibuiabie fo Matla Fower Sation wil be reduced by around 50%

Particidate emissions from Matia's statks sre monitored with cpaCity monitors, and reponted % the Licenting Autholy atisast snnually.

& Rt dynamic pomrelation tet is pertormed Dy an independent conguliant svery 4 years, and 3 Spotcheck Js perfotmesd By Bn

independent conauliont 2 yoars afier the full correlation et Eskom’s emissions data integriry is sudied 2y an indepandent party
anrasiy.

Farticulate abatement tecanpiony upgrads plan
Fian 1o upgrade poliution absiement lschndlogy

Emlasions of particulate ealter {ashi rom power station Stacks. Funds for the upgrades reed t be secized, and The outages for e
spgrates read tobe ntorporated o e Dutage schedule, f possibie.

& plan detaZing the type of Upgrade and soneduling of he upgrade for five of Eskony's cosl-fred power stations in e Highveld Priority
#rea wilt be complied.

Tne plan s currently being compded
Work on the plan Started In 2042

The plan will e completed by Juiy 2011,
kan vesulis in st guality Wil only be realised
when th upgrades 3¢ implemantsd.

The target is fo roduce parulste
eedssions at 8% stations 10 fess Msn 50

i

Avarage paticulats smiagions ange
batwesn 50 mofims and 208 ot st
e ive power stations

na

improvements In 3ir Quatty wik onty be reaised when the pian i rolled out

The plar: will b presented o the Hihveld Pricey Arep Mult-Stakeholder Reference Sroup, when completed in July 2011,
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Fartculate shatemeny ichrlogy wpyrade plan
Lpgradde of polifion sbhaterment iechnclogy

Emiscions of parfoulste mater (ash) from powsr stafion slacks

| Uipgrades iprobably fabric fiter plant retrofits or ESP upgrades) are to be periormed at coakzed power slations to raduce paniculats
emissions fo less than 56 mg/tim?. 120 day cutses are retuired fr each unil 1o be ratroBitad with 2 Tabric Ster plant. implemerdation wit
be determined by e reserve margn and opporluntly for sufages.

Plan is cugrarly baing complied. Therealter the business 8585 reedd 10 be compiiad and approved, and confracts

Uzgrades Wil start in 2014 at e carliest.

2014 atthe satast

Ayerage particuisie emissions range Emizsions vl be raduced to ks ian 5

betwser 50 g and 200 mphle® at it
the fiee power slations

R17-28 tion (% be confemad) Diapendert on the number of tabac fiter
plant rerofts. ¢ ikety RS0-100 miglion per

S

Arrbient PM1 levels atributatle 1o Eskom's power station Stacke wili be reducet.

Partouiate eralssions from power Za80n stacks ste monfiored with opadity monitors, and eported 1 the Licencing Authorily 5t feast
annuadly. & full chmaenic correlation test is performed by an indepengent consultant svery 4 years. and 8 spot chack B perormed by an
independent consultant Z yaars after the fulicorrslation fest. Eskom’s emissions data infegsity it audiied by an independent parly
anrsaly.

o3 quality nprovernert lasibilty study
Fign for saw matedtat mosification

Sk dicvite and particulats emissions from power station stacks

The potertsl for reducing the sulphur contant of the cosl and improdeyg coal suaifty using differen] Deneficiation techinioues s being
Iwestipated, and the associated emission redurtion caltudated with the Coat Guality Evhancement Rodsl (COER;

The study hes been underway Iof seversl
years Arasdy.

Btudy for frst stafion will be completed by
Aprit 2011, Other stlations wil he completed
in201Y and 2012 )
Enizsion reductions vl arly be realised

whan e 208) quality improvarsent
programame i imgiernented.

r

Ria

Ervission raductions wi only be realicsd when the coal tusiny improvement programive is inplamented.
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Do gualty imptovemerg
e malerial modfioation

Sulghur doside and parlioulats emissians from: coal-fired povser stations

| The qualty of the coal will be ingroved iie. caleific vaiue increased a7 ash comtestt redunos) and the sulphur content of the coal
reduced sl by changing e Mining tian or bensficiating e cosl fom tied mingz, of by changing cosl confratis 10 securs belsr toal
o0 the Spot market. '

Faazipility sludy s underasy and ooBens are being sasezsed.
L ead Zme Jepards of the improvement
aptier: selectpd. & dhange in e mining
plar; will be qucker 1o implement;
benefivistior. can sian exrlest 2015 1B
years for EL&, 3 yoars &3 plans conwacy,
swait delivery and impisment]

SO Avarage o 1500 1 4303 maient

Dzpends on lead e,

0-30% (prafaingry estimate; Wil nesd 1o
be detenmined for sach station)

ids o gpdon solscied. CAPEX oSt

Tapands on oplion selected Toke

determines for each Yation.

Wil helow cotopared 10 the ingreasad coat
of the ooat

BCg voncenfrations may e reduced by 15-30% In s areas impacted by plumes fram cost-fredt poes stalions.

& airissions Wil be monitored with 2 oonlinuous sriasion meritoring [CEM) system, Alpresent, one unit 31 each powet siption i fiffed
wifts & CEBS system, and B0, emissions /mass) fom the enfire power stafion are calculsted by mass balance Fom measured cosl
suplites and the amoand of coal buet. Al unlts of o sia¥ions wik be Sed with 3 CEM system by 2043,

Flue Das Desuiphurisation at Kusile Possr Sa%on
inatalistion: of pofricny sbatement fechmology

Flue gas desulphutisation wifl be installed aliusile Powsr Station
Progect has been approved; contrack 1o be péaced shortly . Construction of Kusiie has commenced.

Crastuction of Kusile Somimenced in 2007, Husile Power Station with SO0 wl ke
commissionsd betwesn 2014 and 2617,

8 epvissions from Kuslle Power Stetion
Wil be rgduned by %5%.

13

oia

Apbient 802 levals concentations atribulsble o Kuslle Power Stalien will be 80% tower than what ey would haw been had FGD not
peen retrDfittei 1o Kusie.

in-Stack raeasurements of S0 emissinns will ve made with 3 conlinuous Ja380US eminsion monliarng system. Amblent SOy
comoeniraions Wil ke recorded at the ambient air qusiity monitoring station in Phola.
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B FoL retolt plan
Plan 10 Upgrade polldien sbaament 1echnolngy

£ plan getaling when FGD Wil be refrofitlad to which power stations Wil be complies. The plan is dependent on tie upply of water by
the-secord phase of the Lesotho Highland Projecy the avaliabfifly for ability to import) sorbent fimestone o Bimes of sutable qually, e
space aliocation of power stations and the remaiting fe of power stabuns. £ 12 waek cadage iz rendred {a fine stacks grior fo FGD
cparalion, and 3 4 weeh cutage i required by FOD tsin, Eskom wit sripage with the Departmery of Waler 2ffairs sod the Dapatimaent of
Envkarmanial Aftahs 1o ansure e avaalabﬁfxy of e rengired resturces.

Staried In 2008,

The plan vk be compieted by December
A2 FGO rev0s con only commense
onge sddionsl wales s sipplied Ry e
sacond phase of the Lasotho Highlands
D'Ggegtr currany schisdulad Jor complelion
in 2020,

30, emisHons avarage batwoen 1530 an FOO Wit reduos emissions by 89%.
4000 g
An FODoretofiton 5 3800 35 cistion will Aztud R323 million par annem o7 3

oozt K14 Diflion per power Stason {0osta to 3600 WA stalion {oosts to b confinmed]
wonfmed

e

v

FGD Is te only technofogy which can educe emissions from: Eskonya power stafion o tevels fess then 500 mgiing.

Bulphuz content of the onal used at power stafions is measursd on 3t least 3 weekly basls, and usually on 2 dally basis. B0z amissions

wili be moniiored with 2 continuous epvssion monitadng (CEM) system. At present, ons wnil & sach power station Is fitled with 3 CEM

systen, and 3C; emissiors (mass; fom the entirs power stalion are calodated by mass balance from measured cost qualities and the
amurd of cost bumt AR units of 38 stafions will be Wied with & CEM system by 2014

MO yeduction Teasibility study

Emicsions f ozites of nitrogen Yom powet station dacks,

A& feashifity stuty wift be condhicted fo assess which TeChnglogy Is required 1o b retrofiied st earh pawer stalion in order to vedure NOx
emissions 1 kess than 750 mgig? ‘

Contrast heing placed.

Eaty 2211 Pegort 1o be complsted by March 3312
10 ssmiasons fom Exkom's stslions Emission reductions wil only be reabised
rarge betwean 400 and 1100 moflmt 21 when the upgradesreinfits recommended
1% O are impfemented

RS milfion for the toasiillty stadly nfa

There 26 3 rumber of BOMoRgies © reduce N0y amissions bom powet stations, cieding low HOx bumers and overlre a8, selecive

nar-catalyiic reduction and seleclive catalyic reduclion techrobgies. The most sppropriale techndlogy Jor ech power station needs
be determinined. teking info acoount the configeration of e powsr station and te roouized erission reduction.

| e Sninas of he essbiity tudy wik be sresented to e Highveld Pioriy Arsa Multsiaketoider Referarce Group ‘
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T arnission reduction Fevos
Upgrade o pobution Shateren] echrangy

Emisaions of mddes of niogen from power dishon starks.

Sutablz HCx emission reduciinn echniogy Wil be relvofifer o power Stations. A outage of up 10 4 monis s rapgred for installstion of
overtire air, Retrofits Wil Be colncided with i fatric fifler plent ratrofits.

Faasibilily study being iiaied,

2014 @t the earliest, depanding on
procurement and defiveyy

2044 at the earkiest

Emissions wil be redusen 10 leas than 750

B0 envisalons #om Exbonys statiorns
range betwenn 400 and 110 myflim? at
W% e
v cost over K2 bifiian to rebofit low HOx
Siemnees v ouerfive air 0 5 3600 MW
poxsy station.

To be detennined. Depondenton
echadiogy selectad.

Corentdy, Wiz levels sre well below the ambient i quality Smits in the viciily of Eskon's coal-fired power stations.

HiCh smissions will be monltored with 5 continuous emission monitoring [CEM) sysiem. At present, one usit ot cach power Ration s fitted
with 3 CERS system. and Ny smissions imass) from De entire power stallon sre calculsded using reessured, stallon-specific smission
factors. A8 units of 3 stations wilf be Sed with 2 TEM system by 2014,

Fugitive emission managemen: fan
Improved Mugitive srvission management system.

& hugitive endsalon managernent plan wik be cormplied for eath power station. The plan wil Mendly sources o hugitive emissions 3 powet
stations, currentmaeasares which are employed to reduce Liglive aynlssions, nd 252055 whether addtbnal messures are required tn
ondrat fugiive enissions. Where required. 3 monfioring programms for ugitve emissions will be compiled sond iplermented, Amusl
mivitring veperts Wil be Bsuel,

Fugitve emission management plers sre currently being compdiss.
Fggtee enission managemard i abeady Fugitive amission managament plans wi
urdlarsay. ke compleled by Deocember 2015,

Emissions vary depending on the weather
cordifions ferissions makly socwr during
wirsly condiions; and o3 e type of ashing
faciity (weldry:

To tie datermined, based on the Tugitive
SIiSTion managemen: pians

Dugt emissions Wil be supprensed by waler
and rehabifiation of ash dumps. Emssion
reductions ave difficull fo quantily.

Tobe detenmined. based on tie fugitive
efission management plang

Fugiive epdssions madnly impact in e immadiate vickity (few kiometres} of fe sourme,

| A7 arnual fapitive emisSon Managemant Tepot wili b8 [otied 7 e3ch power SRBDA.
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Kajba Rag Frojert
Comstructon of vall infrastuchirs

Fugitive and vericie exhaust emissions oM the tucks bansoorting coal irom mines 1o powes stafions.

#.88 km ralbway e wilk be oonstucted betwesn Exmels end Majuba Power station 1 Zansport cosi 1o the station. This Wit resutn a
zigihicant reduchon in Be number of 2ucks iranveting coalto Majuba by noad.

Funting from the World Bark has besn secwred. Project i3 spproved bt confracts a2e St to be placed.

Construction is provisionally schadilar 1o Fetruary 2014, subpct fonihe piscamant of
startin dudy 2011, subbject to the placement confracts and construction

pfomdracts
Erissions are tom Pucka an the weads

Emizaions Fom tucks o the rosd will be
eiiminated.
To ke carfirmed

Approimately R2.2 dion

Emiszion mductions tanndt b meatuzad b dustiall eanzemants Could be mate 10 show he slfectivanass of the meastes.

izt ambiest b guality moniteing station
Arabiard air quatky moniiceing

Measuremants of ambient alr quality (PMIC. 50z and NGy In populates arsas in the Highveld Pricrlly Avea are needed fo assess e
currart ok qually and e success of nferventions.

#n sevibien air quality monitoring station Wik be eafablished & iriel toum.
) [ s2oniforing stetion has been estalished; reporting will to commence.
Honiring 2ation sstabizhed in July 2016

Reporing 10 commante in January 2041

nig:

A0 000 par 3rmum

The mortoring station will oliow he impadt of enissions fom Kriel and Malla power ststions on Keel lown 6 be aoouralely sssessed.

Craarterly abiont ai quality monitming reoors will be compliad.
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Amient 2 qualty mankoting

etk

Abient. 5 qualy FonRoHng

WMesswemenis of ambient sir cuality (PMIE, 5C2, NOx and O} by the Highvald Priodity Area are neaded 10 assess the cumrent sir quallly

Eckom has & netsork of moniioring stafions in e Highueld Pricrizy Area which monfior raghona ar quality and air sty in popsilatad
areas, The cations and parameders moritored (2t Eshom's meniioring stefions in the Highveld Pricedly Area ase 5 Tollous:

Monitoring station Parameters monfiored Location of station Description of site
Packa PRI, BO2. M, ot 2Z kmsouth-west of eldaighlend, 125k | Pepulsied arss
“noxth-sast of Kendal Power Sialion; 15 im
south-e3st of Kusile Power Station
Leardta PRIG, 302, met inieands of e NY/ Popuiated area
Greotviet FRIC, 802, Wox, 83, et 2 kmowest of Gropiviel Power Slaton Populated area
Komath PG, 802 MO, met 2 sm west-souli-west of Komati Power Populated ares
Statiy
Eandsfontein FRIG, B02, MOz, D3, Hy, 22 km noréh of Botha Pagonal
met
Grockbeat FRIG, S02, Wi, met At Grootdrsal Dam, & km norfhegazt of Regona)
, Standerton
YVerkghkon PRAIG, 802, Mix, O3, ot 4 km north of Vokenst Regional
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The locations of Eskom’s ambient air quality manitotng dfafions are shoan in yeliow.
Dperainns]

Underway since the lele 19705,

i

R2.5 mifion per antym

The montoring stafions ald in the assessment of current air quality and e sucoess of intarventions in the Highveld Prodty Ares

Crartery ambient 3k qualty raonitoring regorts Wit be compiied.

Slack smission monitoting

Emissions of partoulates. SOz 2nd MO, fom powst siation Stacks.
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Centinuous momionzg of pariculales s condunied uaing B8ty mandors oz st of Eskom's power sistion stacks. Cne siack & sath
power station is fited with a contiruous emission moniioning ICEX: system, measuring 302 and MOx. Al stacks of 8% powsr stations wil
e squipped with CEM syatars for 30z and RO, measuremaen's by 2014

At tacks moniior poiouiate enissions. One atack a1 each power 300N manitoes 801 snd W0,

Pamculate momitorng 1S been conductes
for decades. CEM spstama for Ble 2 NG
wers fitad on one s1alk por powey siation
in 2008 and 3090

rig

%3

R0 wilfion {2010 res! costs) R27 milion per srnum (2010 resl 28t}

Condracus emission messuraments of paticalates, 20y g NGy Tom 2l power stiafion slacks offl aliow sissions Do ESkoms
scufies o by accurately assesced

Emission reports wilt be submitisd annually o the Licencing Autherity. For the Zpatity monitors measuring particuiate emisaions, a ull
Genamic orrelalinn test 15 perormed by an indeperdert consiliant svry 4 yemrs, and 8 spod check i performend by an irglepardent
consuitant Z yaars after the fufl comelation 183t The gaseous CEM systems wilt be werified by a third party. Eckom's ernjssions data
ety is aulted by an indepandent pary zmaelly.

et project pre-feasiifity sady
DOffsat project pre-Toashility study

in many cases, domestic eryiseins. Such a3 P08 fom sl husming b ess and paopla’s houses, havs 3 1Brgey impact on anblen 8y
cuelity in popuiated areas than tall stack arees. Reduding amissions fom power ziations will Bus mot resull & comipliance with amblent
air speality sanderds in 9 ports of the Highveld Prictity Ares. Offset projscis have the potential to achisve greatsr improvements in
ambient air quality in 2 move Cost effective manner.

# pre-feasibility sty wil ba conguctes to identify potential ofsel projects for the Haghvild Prioity Area, and a oty Improvement
sitich could be achieved by implementing the offsst projects,

Sy has bean nifiated.
Stugty hac already slared.

Stady shoukd e compleied by July 2012,

A Vo b6 GeleTined 1 e sty

iz

Oifset praiects wil targst popolated sreas, and he improvemanis wii maly e in boal air qualty.

Redwods Tot sasuring, repoyg ond verilying the implemeniaBion of Be offset projecls and the resultant impeovement in amblent 2it

quality witl be preposed in the study. The Sndings of the 2%t project pre-feasibiiity shutdy wil be presentad 1o fhe Bighweld Priorty Ares
3uli-Stakehoidar Referonce Group.
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At Quality Resaarch
Reseach

in crder W succesellly manage sl quallty & the Highveid Priodly Ates, mire information Is requked on the manspont of polluants in the
synosphare, aad telr Sepoaifion and impadt on the srdironment. Research info hew sbatement fechnclogies is reudred in order o find
more nncalive ways of reducing emissions thatl are compstitle with focal resource avallabilty

Arrbient s nuslty reseanch blo: "

= Arvoopheric dispersion modeliing. Eskom hat been meking solid grogress in defining the comectuze of compler models under
South African condifions and hes oomimitted o Sharing s knowledige with the locyl modeliing fralomity o ensurs consistency

= Daposition and impacts: The focus i3 on predicting when significant impacts are fikely © happen, given our current and fulize
amsions scenarios, o tiat 1y neosssary remaddial sciions can be planned iong in advanoe of the Sgns of ecclpgies damage
bernming eviien?,

«  Hemwymelals: The South ARicen Sovemmentis siming to intodure 1sgtiation of mercry emissions ia the near Aae. Since
he exposure pafrorays differ signfficanty from country tn counkey. focal knowledgs will be assentizl 1o gropedy inform e
TEGUIRIONY PICORSS.

»  Hew shatment fechnologies. The ramonal of S0z using fue gas desulphurisstion [FGD} proposes a problem for Seuth Africa
& thete are severe Conshain®s an water avallatitty and sultabie calchim-based serbents, both reguired in very sgnificant

ouentities fr FGD. PWhmMa@eaﬁmmwma&Wduwmm&seaMM*&azew.a
fechnoingies.

Usglargoy

Eskon has bean conducting 8 qually
research sings 1978

i3

Peports are compded annually.

na

7] R14.25 million 107 2008013 Wnancial yexr

texciuding new sbatement fechnologios
reseach)

Ressarch aids in the mitigaion of polkution and in an understanding of the impacts of pofluion over the extire Priatity Area.

Repes detoiing the progress mads dusing the year e cormpiled anmnuslly.
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Intarnal ensrgy sfivizny sopovament pogramme
Erergy ehciancy mmprovement

Generation of aleciisity st coal-firsd stafions resulls it emnissions o the ahmosphers of papticulates, S0: and NG

Eskory's intema! onergy efficiency programms aims )
»  Peduce non-essents slectriciy conzursption in Eskom facBitize fior examrple. thatused Jor Byt

Asrua pweasured snd verified &a&z@ 35 at the ond of March 2040 were 30 & GWh joonditaion by non-esseritial
conmumption was %8 GWH! and 72.3 GWh since the peoject started in 2603 fcontribition by non-ssential Consuraption was
45.7 Gitey. These savings were achievad through energy efficiancy initiatives st Lethabo Power Station, Sraamfeniain and
Roshanile bulidings. the Eskom enployse compact fuorescent lamp (£FL  exchangs mogramms and intistives in buldings
in the nortern region.  Purther infilatives are curently urdisrway.

»  Reduce inz iozses in the Tansmission 3nd disthiburion of energy

s imprwe Be bernd anergy efficiency of e existng fieel of coai-fred power 2itions which relates primarly o the officlerd use
of tassuces imainly toal

Tne imernat Eskuim energy sficency target is 10 save 1 bilon Kizwat hours by the end of the 201272013 Tnaniial vasr,
Lindenmay
Sharted in 2003

Energy elfiviency inprovements a?gea&y
peing ealised.

nie

e

£nimprovemsnt in hermal effitiency refales primarnly Yo resmece flficiency fuse of copl]. A reduction in energy consumption in Egkom’s
Taciities velates Gireltly 1 reduoed emissions Tom power SYONG {8 KWL Saved ralates to watet 5avings. awided OO0, NOx and BC
aeniosions). This assists in atldressing the cuznent demandisupply consirams.

Metering is being insialiad 2t ey Eshom faclifies i measure and manays slecticlty consumption. The metered information willbe
menitcred vis = meter date management system. Savings already achieved has been moniiored and verifiad. These savings wi ke
cordinuousty monfiored i enzpe that the savings @ sustsingd into e futurs.

Generation of slecticiy st coal-fred stations mesulls in emissions (o the atmesghere of pariicuizles. 30: anl NOx

Ezkom's Demand Side Manapement programens i being schiaved with energy efficient swiors and purmps in the brdustrial and
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namrmeni sectore, and hot water Ioed management within runicipal erdronments. There bas mere tecently been a renewed fonus on
e mass rolf ot of energy eiiclent products ingluding CFLs and sofay water nesters. A verified, cunvilative 2aving of 2372 1W hasz
baen achigved Sinte e rogrammes wers infliated in 2003, Eshony's Demand Side Maragement depariment has 3 target o efect s
3003 M saving in elaciricity consumplion by 2013 and 3 further 5000 MW by 2008,

Undarwsy
Brartzd in X003

Energy eficiency improvements sirsady
belng realised.

n'e

nla

While an imyprovement in energy sificiency does nnt directly fransiate inte & reduchion in emissions from a power ftation, o does retuce
the demang Tor new powes stalions.

Inpeoverments in soergy siciency sre measuses sad vertfied.

Company Name: Anglo American Thermal Coal Goedehoop Colliery

Location: Goedehoop Colliery is situated in the Mpumalanga Province, within the Witbank coalfield.
AQA §.21 Sector:

AQA S.21 Sub-sector:
Intervention Title: Dust Suppression and monitoring
Intervention Type: Dust suppression, monitoring.

Problem Statement

Dust is the main air pollutant on the Colliery. Dust is emitted from the coal mining processes, haul roads, and coal stockpiles.

Intervention
Water dousers are used to spray haul roads at the mini-pit and discard dumps.
Dust tech / Eco-bond are applied on mini-pit haul roads and hard parks.
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.
Gravimefric dust sampling takes place, using random statistically representative number of employees to coliate data.
CICHIBSEHTMN All these dust suppression methods are ongoing.

SGEIACLESCIoE Ongoing process Expected
Commissioning:
Current All dust fallout readings are within the JESYsl=a{leEEsIniECHg
Emissions: SANS 1929: 2005 limits. Reductions:
Estimated Fixed REICH IR Dust fallout monitoring ~ R20 000/ month
Cost: Cost: Rehabifitation — 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 M/ annum
Dust tech/Ecobond - R33000/annum

Significance

Dust suppression
Local dust suppression will result in less fugitive dust emissions locally, within the district, and the HPA.
Measurement, Reporting and Verification

Dust faffout monitoring is conducted by SGS.
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" Company Name: Anglo American Thermal Coal Greenside Colliery
Locatiom: Greenside Colliery is situated in the Mpumalanga Province, within the Witbank coalfield. it consists of
Greenside Main and Nooitgedacht Section, about 40km south of Greenside Main.

AQA §.21 Sector:
- AQA §.21 Sub-sector:
Intervention Title: Dust Suppression and monttoring
intervention Type: Dust suppression, monitoring.

‘ ¥ Problem Statement ‘ k

Dust is the main air pollutant on the Calliery. Dust is emitted from the coal mining processes, haul roads, and coal stockpiles. Dust from

the Greenside Discard Dump and from the gravel roads to Nooitgedacht. Vehicle entrained dust is the dominant source of dust pollution.
o ___Intervention _ N '
»  Water tankers run for 12 hours/day, these spray water on the co-disposal facility to suppress dust from the site.

= The operation has a dust fallout monitoring system which consists of 4 single and 2 directional dust buckets.
AL niut i All these dust suppression methods are ongoing.

ISBEE R Ongoing process Expected
Commissioning:
Current ANl dust faflout readings are within the JESTECLEESUGITIGNE Dust suppression by water-spraying of the
Emissions: SANS 1929: 2005 limits, Reductions: gravei-roads on the Discard Dump and fo
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 fallout  monitoring  network
implemented.

Operation of a dust fallout monitoring
programme, consising 4 single and 2
directional dust bucket monitoring network.
SQEIELINARTNE Discard Rehabilitaion — R 1000 000 /
Cost: annum,

Roads watering — R 700 000/annum.

Dust fall-out monitoring — R 45 000/annum,

Estimated Fixed JIY
Cost:

Significance
Local dust suppression will 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, the dust levels were found to be higher due to ploughing by the farmers and wind-blown

dust from empty fields.

Measurement, Reporting and Verification
Dust faflout monitoring is conducted by SGS

Company Neme: Anglo American Thermal Coal Isibonelo Colliery

Location: Isibonelo Colliery is situated in the Mpumalanga Province, within the southem reaches of the Witbank
coalfield.

AQA 5.21 Sector:

AGA §.21 Sub-sector:
intervention Title: Dust Suppression and monitoring
intervention Type: Dust suppression, monitoring.

Préblem Statement »
Dust is the main air pollitant on the Colliery. Dust is emitted from the coal mining processes, haul roads, and coal stockpiles.
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intervention

= Use of waler 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.

s Uss of water trucks to suppress the dust as required on the haul roads is maintained regularly
TR GHC I All these dust suppression methods are ongoing.
[RGERCHESE I Ongoing process Expected Has began in 2003 and there has been
Commissioning: improvements since then
Current Most dust fallout readings are within the RBGEMCHIRIHILEIGHE We are happy i the readings are in the
Emissions: SANS 1929: 2005 limits. Except in windy JEEaieieli:H residential threshold (<600), but sometimes
condiions and when the farmers are the readings are in the industrial which is
ploughing their areas. acceptable.

SHEHE ORI Road Watering — R000.00
Cost: Dust Fallout Monitoring — R 6 459.71/month

Estimated Fixed
Cost:

~Significance 3 _ ,
Local dust suppression will result in less fugitive dust emissions locally, within the district, and the HPA. This will result in less complains
from the communities around the mine.

Measurement, Reporting and Verification
Dust fallout monitoring is conducted by SGS and we receive monthly reports plus an annual report.

Company Name: Anglo American Thermal Coal Kieinkopie Colliery
Location; Kleinkopje Coliiery is situated in the Mpumalanga Province, within the Witbank coalfield.

AQA §.18 Sector: Spontaneous combustion of coal and spoils in the declared Highveld Priority Area in terms of section 18
NEM:AQA Act 2004 (Act no. 39 of 2004)

AQA $.18 Sub-sector:

Intervention Title: Spontaneous Combustion

Intervention Type: Spontaneous Combustion Suppression
Problem Statement

intervention

Water sprayers are directed at the digging face and coaling hot spots to suppress smoke.
Cladding of high-wall.

Buffer biasting is being implemented at the Colliery to combat spontaneous combustion.
Open blast holes and sealing holes too hot to blast are being plugged.

Levelfing and cladding hot blasted interburden benches.

Water cannons were installed at the tip stockpiles fo cool hot coal.

olIel-HiRCIOLE All these dust suppression methods are ongoing.
S ONER I Ongoing process Expected 2010

Commissioning:

Current Benzene, Toluene, Ethyl benzene and JREGERCHERSHIECHIE Company standards wish to comply to
Emissions: Xylene (BTEX), SO, and NO, Reductions: Directive 2008/50/EC

RHUCICEIR G R 69,598-00 ISHGEICEERRI Ul R 4,899,367-00
Cost: Cost:

Significance
Spontaneous Combustion suppression

Local spontaneous combustion suppression will result in less fugitive emissions locally, within the district, and the HPA.

WMeasurement, Reporting and Verification

Ambient emissions is currently recorded every second year by a 37 parly. The operation is in the provess of procuring continuous air
monitoring equipment to measure and detect emissions and changes in emissions fallout

Anglo American Thermal Coal Kieinkopje Colliery
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Location: Kleinkopje Colliery is situated in the Mpumalanga Province, within the Witbank coalfield.

AQA $.18 Sector: Mining, haul and stockpiling of coal in the declared Highveld Priority Area in terms of section 18 NEM:AQA
Act 2004 (Act no. 39 of 2004)

AQA S.18 Sub-sector: Locations in declared Highveld Priority Area in terms of section 18 NEM:AQA Act 2004 (Act no. 39 of 2004)
Intervention Title: Dust Suppression and monitoring
intervention Type: Dust suppression, monitoring.

Problem Statement

Dust is the main air pollutant on the Colliery. Dustis emitted from the coal processing plant, mining processes, haul roads, and coal
stockpiles.

An airbomne 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.
Rehabilitation and vegetation of previously mined areas to reduce dust.
Current Status: All these dust suppression methods are ongoing.
IFOEREL I Ongoing process Expected August 2002
Commissioning:
Current All ambient dust fallout readings are within [ERPIacIISUIISIIE Emission levels to be kept within range of
Emissions: the SANS 1929: 2005 limits. Reductions: SANS 1929:2005

SSHIEICINPERE R 5,751,246-00 (Dust aside and monitoring) EESULEICHERHIELIEIE R 26,788,830-00 of the annual
Cost: Cost:

operational, running and maintenance costs
Significance

Dust suppression
Local dust suppression and rehabilitation will result in less fugitive dust emissions locally, within the district, and the HPA.

Measurement, Reporting and Verification
Dust monitoring is performed by SGS Environmental using SANS 1929:2005 as South African Standard. Sampling is done by using
DustWatch and single bucket monitoring units. The results of dust monitoring are reported on a monthly basis to Anglo American Thermal
Coal Kleinkopje Colliery. SGS is a SANAS accredited testing laboratory thus the results are seen as verified through accreditation.
[A brief description of how the expected emission reductions will be measured, reported and verified by an independent party]
Company Name: Anglo American Thermal Coal Kriel Colliery
Location: Kriel Colliery is situated within the Mpumalanga Province, within the Witbank coalfield.
AQA $.21 Sector:
AQA §.21 Sub-sector:
Intervention Title: Dust suppression and monitoring
Intervention Type: Dust suppression and monitoring
Problem Statement
Dust is the main air pollutant on the Colliery. Dust is emitted from the coal mining processes, haul roads, and stockpiles
Intervention

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

Purchasing of new cyclones for capturing dust at the crushing plant
TTEELISSIEIGLEE Al dust suppression methods are ongoing

LI E[cHIl  Ongoing Expected
Commissioning:
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Current Dust fallout readings are within the SANS [RS§eLInllBE=IETH
Emissions: 1929:2005 limits Reductions:
Estimated Fixed SRt ICH IRV Road Watering — R 7 000 000
Cost: Cost: Dust Monitoring — R 81 000
Cyclones — R 400 000

Significance

Dust suppression. Local dust suppression will result in less fugitive dust emissions locally, within the district, and in the HPA
I Meagurement, Reporting and Verification
Dust fallout monitoring is conducted using an outside contractor.

Company Name; § Anglo American Thermal Coal Landau Colliery

Location: Landau Colliery is a business unit of Anglo American Thermal Coal, a division of Anglo American plc, 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.

AQA 5.21 Sector:
AQA $.21 Sub-sector:
Intervention Title: Dust Suppression and monitoring
intervention Type: Dust suppression, monitoring.

Problem Statement
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 poliution.

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 (liters/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 muiti 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
stipulated in SANS 1929: 2005 and that mine section managers are actively involved in minimising dust in their own sections.

RIS LTI All these dust suppression methods are ongoing.

SGEHELEIEIS Ongoing process Expected
Commissioning:
Current Al dust fallout readings are within the ESGEMCLERIMISEGIE Dust suppression by water-spraying of the

Emissions: SANS 1929: 2005 limits. Reductions: 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 fallout  monitoing  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 per current production route.

Estimated Fixed EHInEiC et Discard Rehabifitation — R 1340 000 /
Cost: Cost: anbum,

Roads watering — R 840 000/annum.

Dust fall-out monitoring — R 184000/annum.

Significance
The dust monitoring data is being analysed against the SANS1929 dustfafl standards, which are the most current standards in South
Africa. Although SANS1929 permissible dustfall limit for residential areas being 600mg/m2/day, the mine’s has set a target is to maintain
dustfall levels below 300mg/m2/day. Local dust suppression will 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 guidefines. 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 ElAide software
application developed specifically for Anglo American will be used to store the emissions data. This emissions inventory would be
updated annually.
A prioritisad list of potentially significant air pollutants from the mine is also fo 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 SO2, NOx, PM10, and VOC (with emphasis on benzene) concentrations in ambient air.
A risk assessment looking at dust poilutants has been compiled and a mitigation plan developed fo 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.

Measurement. Reporting and 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, 502, and NOx, Community perception and significance threshold for reporting and health
nisk criteria.

Company Name: Anglo American Thermal Coal Mafube Colliery
Location: Mafube Colliery is situated within the Mpumalanga Province, within the Witbank coalfield.
AQA S.21 Sector;

Intervention Title: Dust suppression and monitoring
Intervention Type: Dust suppression and moniforing
Froblem Statement

Dust is the main air pollutant on the Colliery. Dust is emitted from the coal mining processes, haul roads, and stockpiles

Intervention

Two 83000t water bowser are used to spray haul roads. The bowsers are filled 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 application on the haul road and temporary LDV road.

IS EIOTNI All dust suppression methods are ongoing

Expected Start: O] Expected
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Commissioning:
Current Dust fallout readings are within the SANS [RS§Lint-l il dition]
Emissions: 1929:2005 limits Reductions:
Estimated Fixed G CICE IR LT Dustex (300001} ~ R 90000
- Cost Cost: Road Watering ~ R 18 000/month (average)
E Dust Monitoring - R110 000/annum
Discard Compacting - R4.70/ton (average
monthly tonnage = 70 000)
Topsoil Vegetating -~ R 12500/Ha

: Ssgmf:cance
v Dust suppress:on Local dust suppressxm w:ﬂ result in less fugmve dust emnss;ons localiy, within the district, and in the HPA

| Dust momtoring J

~ Company Name: | Anglo American Thermal Coal, New Denmark Colliery

Location: Coal Mine situated in the Farm Slagkraal, Standerton, Mpumalanga
AQA 5.21 Sector:

AQA $.21 Sub-sector:
Intervention Title: NDC Methane Flaring Project
Intervention Type: The project is aimed at reducing the methane emissions by flaring i before being released to the
atmosphere. Carbon credits will be given on the stock exchange. This is an investment to the company
Problem Statement

intervention
The project will reduce methane emissions to the atmosphere by buming it with water and CO2
(B CLisICHILI The project is still to be implemented. The project falls under a listed activity, and a basic assessment is required.
The public participation is scheduted for the 2%,
ISGERCHRS IS 2011, after environmental authorisation has RSTGLMELE
been granted. Commissioning:
Current 100 % methane emitted as it is through the [ESSERCLIEMNELILTE Reduce methane emission by 15%
Emissions: ventilation shaft Reductions;
Estimated Fixed IEERAIN Estimated Running JEEIRRIETE
Cost: Cost:

Significance :

Measurement, Reporting and Verification :

The emissions will be measure and reported on a monthly basis

End of 2011

“Company Name: Anglo American Thermal Coal Zibulo Colliery

Location; Zibulo Colllery is situated within the Mpumalanga Province, within the Witbank coalfield.
AQA 5.21 Sector: '

AQA S.21 Sub-secton
Intervention Title: Dust suppression and monitoring
Intervention Type: Dust suppression and monitoring
Problem Statement

Intervention ‘

= Dust fallout monitoring, with 12 single and 3 directional dust buckets
= Haul roads are watered daily to suppress dust
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(IR EHESI All dust suppression methods are ongoing
Expected Start:  Eeyhllil Expected Dust faflout is ongoing
Commissioning:
Current Dust fallout readings are within the SANS RSSiTal-l =L
Emissions: 1929:2005 limits Reductions:
Estimated Fixed HIGEICOINIGEINIE R196 000 for dust monitoring annually
Cost: Cost:
Significance
Dust suppression. Local dust suppression will result in less fugitive dust emissions locally, within the district, and in the HPA
Measurement, Reporting and Veritication

Dust fallout monitoring is conducted by SGS.

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 1o extend the fife of the bags. This entails sourcing these bags and
then running various trials under different operating conditions to determine the feasibility.

2. Development of an electricity co-generalion plant that would use waste heat, dust and
char from the DRI kins. This plant will inchade additional emission szbatement
infrastructure, which will achieve the new standards. Pre-feasibiity study is in progress at
the moment and we expect o complete this by the end of 2610. Then approval will be
sought from shareholders for the commeneement of the bankable feasibility study.

Omnia Fertilizer a Division of Omnia Group Limited
Famm Weltevreden, Dryden, Delmas District

, : One (1) and Seven (7)
AGQA 52181 ctor: 11,71&76
Interventi ; Confirmation monitoring of Air Emissions at Omnia Fertilizer's Dryden Factory
Inten pe: . Omnia Fertilizer inifiated 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 facilites where online monitoring is required, select suitable monitoring equipment, install the
monitoring and investigate air poliution abatement technologies available.
Phase 3: Implementation of the appropriate additional Air poliution abatement equipmentitechnologies where
required.
Dust monitoring
Proposals have been obtained to install a dust monitoring s
Problem Statement
Annual stack monitoring at the Omnia Fertilizer Dryden facility has indicated that both the ammonia and parficulate matter concentrations
where well below the permitted levels. The problem however is that the monitoring only takes place annually and it is only focused on
particulate matter and ammonia (as required by APPA Permit), thereby not measuring the emissions from the boiler or the reactors used for
the production of liquid fertilizer.
intervention
. As a first phase of the Air Quality Compliance project, Omnia Fertilizer has appointed S| Analytics to corfirm what the actual existing
emissions are at the factory. SI Analytics will provide the following services:
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A mobile monitoring unit to be used to monitor each stack / point source. Two units may be required to complete the job with the given time
frame.

Each stack / 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 Time
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.

LIRS EITHE S| Analytics has been appointed for the first phase of the project and the initiation meeting will take place on the 15t of
September 2010.

Expected Start: et @dyl] Expected Initial results by December 2010 and final results
Conmumissioning: after a year of monitoring, October 2011.
Current According to previous studies, Omnia ESGEACHINSHISOIE This can only be confirmed on confirmation of

Emissions: Fertilizer's Dryden factory is cumently ISR current emissions (phase 1 of the Air quality
compliant in terms of ammonia, however compliance project). It is anticipated that a 3-5%
thorough monitoring needs to be conducted reduction per annum can be applied to the
to determine more exact levels of ammonia, particulate matter levels, thereby complying with

phosphorus, particulate matter, sulphur the new requirements within the given timeframe.
dioxide and nitrogen oxides. Current

ammonia levels are measured at 9.29
mg/Nm? (newly required levels are 30
mg/Nm?) and particulate matter at 31.9
mg/Nm3 Nm?3 {newly required levels are 25
mg/Nm3 ).

SUNEICIE Gl Confirmation project: R 580 000 EEICIO AR Estimated R1 500 000
Cost: Dust monitoring: R 130 000 Cost:

Significance

Once Omnia Fertilizer has determined the impact of its operations on the sumounding environment the comect monitoring
technology/equipment can be instailed, 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 aiready suffering environment.

Measurement, Reporting and Verification

. 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 Quaiity Compliance project will be conducted in three phases, namely: v

Phase 1: Monitoring of the emissions at our existing plants to confirm our actual emissions. S| Analytics will supply Omnia with a report.

Phase 2: ldentify facilities where online monitoring is required, select suitable monitoring equipment, instail 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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Xeirala Scuts Africa (Ply: Lyl

Xetrats Coal SA je o mining company with operations in e Mpamalange Province. Fowr opemefions gre

situatec on various farms beween the twns of Emagtahisn, Kriel and Ogies and fwa operstions ame situsted

on varicus fanms between the fowns of Brevion and Ermeln. A the coal mining acliviies - witich includes

!he exiraction, processing, siorage and handing of coal — &5 conducied within the mine bounderes as
the
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Amaiort tusl soniing snd menagement

This annﬁcn is 8 mhmﬁm bemeem an mastman‘ i dir pofulion contrel techioiogy and improvas

i measUIEs arg alreat g%emekmmmzmmﬁeaﬂm dust qushifies of the areas within te mining boundaries,

otk R

Expansicn otexising dust monfloring system by Hie atdition of om0 samplers o crilicat oations amund tha

Janaery 2011

! ¥ June 2071

| The survent monkoring reaulls ave used
calculate the parceniage comptiance for a
the XCBA expott monitoriag sites i terms
of the SANS 1928 standard - levels for
inchushrial srea (600 « 1200 mpim/day).
The table balow ndicatas the XCSA
compliance in lesms of (is tangef from Jan
2040 - Aug 2610,

Witk e additon of the pm 10 sprplen fis
expecies it XOSA woidd be abls 1n betler
quanilly (he air quaiity data ~ feom which
models cans be uptated o confirm te
predicines that wes enade diring the
bespiine aiz quatly shudies for our
oparations.

An estimate amount of REDG.000.00 02
spend on the instafiafion of pm 10
sempéers. {Dapendant on the number of
L ynits dat will be installed - RGG.000 par
anit)

Notkncwn al ihis stage
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The measuzamant, raporkng and verfication vﬂl i panof me exisﬁng xcsA mménuag system —sampies sre coflectet and anslysed
on 2 monthly basis - resulis e populated into a datebase which is finked with a Geographical information System. Reporis are
i avaiable one month sfter sampis 1un. An Bnmial revisw & dahe or S XCSA monitpdng systern by an independent 3 party,






