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SUMMARY
Rayten Engineering Solutions was appointed by Cabanga Environmental to compile an Air Quality
Impact Assessment report for the proposed Schurvekop mine located in the Gert Sibande District
Municipality, Mpumalanga. The main objective of the Air Quality Impact Assessment is to determine
the potential impact of emissions from the construction and operational activities associated with the
proposed project on ambient air quality in terms of the criteria air pollutants and dust fallout.

As part of the Air Quality Impact Assessment, a Baseline Air Quality Assessment was undertaken to
determine the prevailing meteorological conditions at the site, establish baseline concentrations of
key air pollutants of concern, identify existing sources of emissions and identify key sensitive
receptors surrounding the project site. MM5 meteorological data for the project area for the period 01
January 2014 – 31 December 2016 was used. The Air Quality Impact Assessment consisted of an
emissions inventory and subsequent dispersion modelling simulations to determine TSP (as dust
fallout), PM10, PM2.5, SO2, NO2 and CO concentrations associated with proposed activities during
the construction and operational phases of the project. Comparison of the modelled concentrations
was made with the South African Ambient Air Quality Standards and the South African National Dust
Control Regulations to determine compliance. The main conclusions based on the information
obtained during the Baseline Assessment can be summarised as follows:

The Schurvekop mine is located on Farm Schurvekop 227 IS, approximately 20 km north of the town
of Bethal and 20 km east of the town of Ga-Nala. The land use immediately surrounding the project
site consists predominantly of cultivated fields (maize plantations). There are small residential
settlements found on farm Portions 17 and 20 of Schurvekop 227 IS, with farmsteads on Portions 6
and 8. Existing key sources of air pollution surrounding the project site have been identified to be:


Agricultural activity (immediate surrounding);



Mining Activity (north of site);



Vehicle dust entrainment on unpaved roads (immediate surrounding);



Wind erosion from exposed areas (e.g. stockpiles, open storage piles, cultivated land,
degraded land, etc.); and



Power station activity (e.g. Komati power station).

Based on the prevailing wind fields for the period January 2014 to December 2016, emissions from
operations at Schurvekop mine will likely be transported towards the south-western and south-eastern
quadrants. Moderate to fast wind speeds observed may result in effective dispersion and dilution of
emissions from the proposed mine; however, these may also facilitate dust emissions from exposed
areas and open storage piles. Removal of pollutants via wet depositional processes would be evident

during the spring and summer seasons, thus lower ambient concentrations of pollutants could be
expected during these seasons. Elevated levels of pollutants would be expected during the autumn
and winters seasons.

The existing air quality situation is usually evaluated using available monitoring data from permanent
ambient air quality monitoring stations and dust fallout networks operated near the project site. There
was no data available (that could be determined) to present background concentrations for SO2, NO2,
CO, PM2.5, PM10 and dust fallout rates. As dust is identified as a key pollutant of concern, it is
recommended that monitoring is conducted to determine the baseline PM10 and PM2.5
concentrations and dust fallout rates.

The main conclusions of the Impact Assessment for the project site can be summarised as follows for
the construction and operational phases.

Dust and gaseous emissions are identified for proposed activities at the Schurvekop mine and will be
emitted from the below key sources.


Dust and Particulate Emissions:
o

Heavy construction activity;

o

Topsoil and overburden removal;

o

Material storage (stockpiles) and wind erosion from exposed areas;

o

Crushing and screening dry material;

o

Material handling (transfer, loading and offloading, tipping, conveying, etc.);

o

Front-end-loaders used to load product onto trucks;

o

Vehicle dust entrainment on the unpaved gravel access road due to truck hauling
activities (transporting material off site).



Gaseous Emissions
o

Truck exhaust emissions due to truck hauling activities (transporting material off site).

The following main conclusions are made based on the dispersion modelling plots for the construction
(scenario A) and operational (scenario B) phases of the project:


In this assessment, no mitigation measures were modelled for the construction phase.
Mitigation measures considered for the operational phase, included basic wetting practices on
the stockpile areas, haul road and at the sizing stations. These excluded any additional
mitigation measures summarised further below and under section 6 of the report.



In both scenarios high PM10 concentrations, including exceedances of the daily and annual
limits, are observed outside the mining right application area, mostly within 6km from centre

of the mine’s operations. Under the worst-case scenario, exceedances of the daily and annual
limits are predicted to occur at the nearby sensitive receptor located on farm Portions 17 and
20.


Predicted incremental PM2.5 concentrations due to proposed construction and mining
activities at Schurvekop mine are relatively low beyond 1km from the centre of the mine’s
operations. Elevated PM2.5 concentrations are observed near the mine, with exceedances
prevalent near the source of emissions. No exceedances of the annual limit are observed
during the operational phase of the project.



Air quality impacts due to truck hauling activities during the operational phase of the mine are
predicted to be low in terms of SO2 and CO; with low to negligible incremental concentrations
observed over the project area. On the other hand, exceedances of the NO2 daily limit are
observed, but these occur near the source (hauling road). Predicted incremental NO 2
concentrations due to truck hauling activities are predicted to be low beyond 1km from the
road.



The results of the dispersion model provide good insight into the dispersion of the pollutants
due to onsite emitting activities, however, it should be noted that the model can provide
overestimated concentrations, which should be taken into consideration when interpreting the
results.

Predicted incremental PM2.5 concentrations and dust fallout rates at the nearby residential receptor
located on farm Portion 17 and 20 are predicted to be relatively low; however, background
concentrations and dust fallout rates may be high due to the existing mining and agricultural activity
taking place near to the mine. Even though, the cumulative impacts could not be assessed in this
study, as there was no background air quality data available for the project site, the cumulative impact
for these pollutants could be significant when considering existing emission sources. As such, it is
recommended that baseline dust fallout and PM10/PM2.5 monitoring is conducted at the project site.
Recommendations for samplings sites are provided under Section 6 of the report.

For the construction phase, dust control measures were not considered, however, the impacts on
dust fallout and PM10, PM2.5 concentrations associated with construction activity are considered
short term and will be limited to the construction phase of the project. Mitigation measures considered
for the operational phase of the project included, standard wetting practices on the haul road, at the
sizing stations and at the exposed areas (stockpiles, box-cut and discard dump). Additional mitigation
measures were not modelled in this study. Other dust mitigation measures (provided in Table 6-1 &
Table 6-2) that could be considered and their control efficiencies (%) are listed below.
o

Water sprays / misting at loading and offloading points (50% - 70%);

o

Wind breaks at active stockpiles (up to 30%);

o

Water spray with chemical binding agents (up to 90%);

o

Enclosure of dust sources (up to 99%);

o

Paving of haul road (up to 99%);

o

Rock cladding or top soiling and vegetating stockpiles (up to 30%); and

o

Enclosure of dust sources (up to 99%).

The choice of mitigation measures will depend on the availability of resources, practicality,
effectiveness and affordability. Therefore, it is recommended that a dust management plan is
developed for the site, incorporating mitigation measures as discussed in this report, which can be
integrated into the design stages of the project.
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INTRODUCTION

Rayten Engineering Solutions was appointed by Cabanga Environmental to compile a level 2 Air
Quality Impact Assessment report for the proposed development of the Schurvekop Mine, an
underground coal mine, located in the Gert Sibande District Municipality, Mpumalanga. The main
objective of the Air Quality Impact Assessment is to determine the potential impact of emissions from
the construction and operational activities associated with the proposed mine on ambient air quality
in terms of the criteria air pollutants and dust fallout.
As part of the Air Quality Impact Assessment for Schurvekop mine, a baseline air quality assessment
is undertaken through a review of meteorological monitoring data, available air quality monitoring
data, air quality legislation and the identification of nearby sensitive receptors and existing emissions
sources surrounding the project site. The potential impact of emissions from the proposed
construction and operational activities on air quality is evaluated through the compilation of an
emissions inventory and subsequent dispersion modelling simulations using AERMOD. Comparison
of predicted concentrations for key criteria air pollutants is made with the South African Ambient Air
Quality Standards and the South African National Dust Control Regulations, where applicable.

1.1

Project Description

The proposed Schurvekop mine will consist of mechanised board and pillar mining methods. Board
and pillar is an underground mining method, whereby coal deposits are subsequently mined into a
grid of ‘roads’ whereby pillars of coal are left behind to provide support for the roof of the mine (Singh,
2015). The Schurvekop mine will use continuous miners to extract the coal.
The underground mine will be accessed by means of a box-cut. The extracted coal will be transported
to the surface using a conveyer belt system and temporarily stored at the Run of Mine (ROM)
stockpile. No material will be hauled by truck on site, except for export of coal product off site. The
extracted coal will be loaded from the ROM stockpile onto a conveyor by means of pan feeders and
a tunnel (situated in the ground below the stockpile). The ROM will then be conveyed to the primary
and secondary sizing stations, where it will undergo crushing and screening to obtain the required
material size for the process plant (wet process).
After processing, the coal product will be loaded onto the product stockpiles via a product stacker.
There will be five product stockpiles, of which two are designated for future storage. Discard material
from the plant will be conveyed to a temporary discard heap before it is sent to the discard dump. The
pant slurry material is mechanically dried (filter press/drum filter that essentially squeezes the water
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out) before it is sent to the discard heap. The coal product and dried discard material will have a
moisture content of approximately 10% before it is stockpiled. Trucks will be used to collect the coal
product and transport the material off site. Front-end-loaders will be used to load the coal product
onto the trucks at the product storage area.
Material removed during construction phase, i.e. the development of the box-cut and mine
infrastructure, will be stored at the topsoil and overburden stockpiles.
Dust is identified as a key pollutant of concern associated with proposed surface mining operations
at Schurvekop mine and will be emitted from the following key sources:


Heavy construction activity;



Topsoil and overburden removal;



Material storage (stockpiles) and wind erosion form exposed areas;



Crushing and screening dry material;



Material handling (transfer, loading and offloading, tipping, conveying, etc.);



Front-end-loaders used to load product onto trucks;



Vehicle dust entrainment on the unpaved gravel access road due to truck hauling activities
(export material off site).

A simple site layout diagram is given in Figure 1-1, indicating the locality of the different mining
activities.
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FIGURE 1-1: SITE LAYOUT PLAN FOR SCHURVEKOP MINE.
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1.2

Terms of Reference

The scope of work for the Air Quality Assessment for the Schurvekop Mine is as follows:
1.2.1

Air Quality Impact Assessment



A review of the study site and proposed activities;



An overview of the prevailing meteorological conditions in the area which influence the dilution
and dispersion of pollutants in the atmosphere;



The identification of existing sources of emissions;



The identification of key air pollutants of concern that may be emitted from proposed activities
(criteria air pollutants);



Characterisation of the ambient air quality within the area using available air quality monitoring
data;



A review of the current South African legislative and regulatory requirements for air quality;



The identification of sensitive receptors, such as local communities, surrounding the study
area;



The compilation of a detailed emissions inventory for sources of emissions;



Dispersion modeling simulations of ground level particulate and gaseous emissions for
incremental and cumulative impacts;



Provision of general recommendations for the mitigation and management of identified
potential impacts.

1.3

Outline of Report

An overview of the site location including surrounding receptors is given in Section 2. National
ambient air quality standards, dust fallout regulations and associated health impacts for the relevant
criteria pollutants are provided in Section 3. The local meteorological conditions and baseline air
pollutants concentrations are provided in Section 4. Potential emissions and their impact on air quality
associated with proposed operations are outlined in Section 5. Mitigation measures,
recommendations for air quality monitoring and a summary report are provided in Section 6.
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2

SITE CHARACTERISTICS

2.1

Site Location

The Schurvekop mine is located on Farm Schurvekop 227 IS, approximately 20 km north of the town
of Bethal and 20 km east of the town of Ga-Nala, in the Gert Sibande District Municipality,
Mpumalanga Province, South Africa (26.284564o S; 29.484975o E) (Figure 2-1 and Figure 2-2). The
proposed mining site covers an area of approximately 697 Ha with 114.32 Ha of surface disturbance.

2.2

Surrounding Land Use

The land use immediately surrounding the proposed project site consists predominantly of cultivated
fields (maize plantations) (Figure 2-3). The Viskuile River enters the mining area from the east and
confluences with the Joubertsvleispruit entering from the South, after which they flow northwest
converging with the Olifants River approximately 3.5km northwest of the property. Mining areas are
located north of the site.

2.3

Topography

The topography surrounding the proposed mine is shown in Figure 2-4. Surrounding elevations range
from approximately 1460 – 1850 m above sea level. The proposed project site is situated
approximately 1580 – 1620 m above sea level; with increasing elevation towards the north and northeast.

2.4

Sensitive Receptors

A sensitive receptor is defined as a person or place where involuntary exposure to air pollutants
released by the site’s activities could take place. Identified urban/residential areas which are located
within 10 km from the proposed project site are given in Figure 2-5. Small residential settlements are
found on farm Portions 17 and 20 of Schurvekop 227 IS, with farmsteads on Portions 6 and 8.
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FIGURE 2-1: REGIONAL LOCALITY PLAN FOR SCHURVEKOP MINE (CABANGA ENVIRONMENTAL, 2017)
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FIGURE 2-2: SITE LOCALITY FOR SCHURVEKOP MINE. THE MINING ACTIVITY TAKES PLACE WITHIN PORTION 8 (CABANGA ENVIRONMENTAL,
2017).
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FIGURE 2-3: LANDCOVER SURROUNDING SCHURVEKOP MINE.
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FIGURE 2-4: TOPOGRAPHY SURROUNDING SCHURVEKOP MINE.
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FIGURE 2-5: RESIDENTIAL RECEPTORS SURROUNDING SCHURVEKOP MINE.
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2.5

Highveld Priority Area (HPA)

The Schurvekop mine is in the Govan Mbeki Local Municipality, which falls within the Highveld Priority
Area (HPA) (Figure 2-6 and Figure 2-7). A summary of the HPA Air Quality Management Plan is
provided below. Please refer to Section 3 for the Gert Sibande District Municipality Air Quality
Management By-Law.

FIGURE 2-6: AIR QUALITY PRIORITY AREAS.
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FIGURE 2-7: HIGHVELD PRIORITY AREA (DEA, 2011).

The HPA was declared a priority area by the Minister of Environmental Affairs and Tourism on the 23
November 2007 under the National Environmental Management Air Quality Act (Act No. 39 of 2004)
(Government Gazette, No. 30518 of 23 November 2007). A Priority Area is usually associated with
elevated ambient concentrations of criteria air pollutants such as PM10, PM2.5, SO2 and NOx.
Generally, a high number of emitters (industrial and non-industrial) are also concentrated in these
areas. To meet the requirements of Air Quality Act (Act No. 39 of 2004), an Air Quality Management
Plan (AQMP) was compiled for the HPA and provides as a management tool that can be used and
implemented by departments and industry to ensure effective air quality management within the area.
The primary aim of the AQMP is to provide a framework including short to long term strategies and
programs that can be used to work towards achieving and maintaining compliance with the National
ambient air quality standards within the HPA. In the HPA, industrial emitters were identified as the
most significant contributor of emissions accounting for 89% of PM10, 90% of NOx and 99% of SO2.
Industrial emitters within the HPA include (DEA, 2011):


Power generation;



Coal mining;



Primary & secondary metallurgical operations;
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Brick manufactures;



Petrochemical industry;



Ekurhuleni industrial sources (excluding the above);



Mpumalanga industrial sources (excluding the above).

An assessment of ambient air quality monitoring data within the HPA, allowed for the following areas
to be identified as areas of concern. These areas are associated with high frequency exceedances
of the PM10 and SO2 ambient standards. The air quality monitoring data for the HPA also shows
seasonal trends. A higher frequency of exceedances of the standards are observed during the winter
season where the dispersion potential of ground level pollutants (e.g. vehicle exhaust emissions) are
largely reduced due to the strengthening of surface inversions (DEA, 2011).


Witbank 2;



Middelburg;



Secunda;



Ermelo;



Standerton;



Balfour; and



Komati.

A comprehensive emissions inventory was compiled for the HPA. A combination of ambient air quality
monitoring and dispersion modelling results identified nine areas within the HPA as hotspot areas,
where ambient concentrations of PM10, SO2 and NO2 frequently exceed and/or were predicted to
exceed the ambient standards (Table 2-1). Residential areas associated with a high level of domestic
fuel burning (wood and coal) were identified to experience high concentrations of particulates and
CO.
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TABLE 2-1: HPA AIR QUALITY HOT SPOT AREAS (DEA, 2011; 20).

To achieve compliance with the National air quality limits for criteria pollutants within the HPA, the
AQPM for the HPA developed seven goals which are given below (DEA, 2011):
1. Goal 1: By 2015, organisational capacity in government is optimised to efficiently and
effectively maintain, monitor and enforce compliance with ambient air quality standards
2. Goal 2: By 2020, industrial emissions are equitably reduced to achieve compliance with
ambient air quality standards and dust fallout limit values
3. Goal 3: By 2020, air quality in all low-income settlements is in full compliance with ambient
air quality standards
4. Goal 4: By 2020, all vehicles comply with the requirements of the National Vehicle Emission
Strategy
5. Goal 5: By 2020, a measurable increase in awareness and knowledge of air quality exists
6. Goal 6: By 2020, biomass burning and agricultural emissions will be 30% less than current
7. Goal 7: By 2020, emissions from waste management are 40% less than current

3

LEGISLATION, POLICIES AND GUIDELINES

3.1

National Environmental Management: Air Quality Act

The National Environmental Management: Air Quality Act (AQA) No. 39 of 2004 and as amended in
May 2014 (Gazette No. 37666) and in October 2015 (Gazette No. 39287; has shifted the approach of
air quality management from source-based control to receptor-based control. The main objectives of
the Act are to:


Give effect to everyone’s right ‘to an environment that is not harmful to their health and wellbeing’
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Protect the environment by providing reasonable legislative and other measures that (i)
prevent pollution and ecological degradation, (ii) promote conservation and (iii) secure
ecologically sustainable development and use of natural resources while promoting justifiable
economic and social development.

The Act makes provision for the setting and formulation of National ambient air quality standards for
‘substances or mixtures of substances which present a threat to health, well-being or the
environment’. More stringent standards can be established at the provincial and local levels.

The control and management of emissions in the AQA relates to the listing of activities that are
sources of emissions and the issuing of emission licences. Listed activities are defined as activities
which ‘result in atmospheric emissions and are regarded as having a significant detrimental effect on
the environment, including human health’. Listed activities have been identified by the Minister of the
Department of Environmental Affairs and atmospheric emission standards have been established for
each of these activities. These listed activities now require an atmospheric emission licence to
operate. The issuing of emission licences for Listed Activities will be the responsibility of the
Metropolitan and District Municipalities.

In addition, the Minister may declare any substance contributing to air pollution as a priority pollutant.
Any industries or industrial sectors that emit these priority pollutants will be required to implement a
Pollution Prevention Plan. Municipalities are required to ‘designate an air quality officer to be
responsible for co-ordinating matters pertaining to air quality management in the Municipality’. The
appointed Air Quality Officer is responsible for the issuing of atmospheric emission licences.

3.2

Listed Activities and Minimum Emission Standards

The Air Quality Act requires all persons undertaking listed activities in terms of Section 21 of the Act
to obtain an Atmospheric Emission Licence. The Listed Activities and Associated Minimum Emission
Standards were issued by the Department of Environmental Affairs on 31 March 2010 (Government
Gazette No 33064). Amended List of Activiities were published on the 22 November 2013
(Government Gazette No 37054) and 21 June 2015 (Government Gazette No 38863).

Based on the information provided it does not appear as if the mine will trigger any of the listed
activities. However, should the mine trigger any of the listed activities an Atmospheric Emission
Licence would need to be applied for prior to the commencement of the activity. Minimum emission
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standards identified in terms of Section 21 of the National Environmental Management: Air Quality
Act (Act No. 39 of 2004) and stipulated in GNR 893 must be complied with for any listed activities that
become relevant in the future.

South Africa launched an online national reporting system, reffered to as the National Atmospheric
Emissions Inventory System (NAEIS), on the 30 September 2015. The AQA requires all emission
source groups identified in terms of the National Atmospheric Reporting Regulations, GNR 283, to
register and report emissions on the NAEIS. Mines are classified as Group C emitters and thus are
required to comply with the National Atmospheric Reporting Regulations, GNR 283.

3.3

Ambient Air Quality Standards

Ambient air quality standards have been developed for eight criteria air pollutants in South Africa.
These are pollutants that are known to have a negative impact on human health and environmental
quality. National ambient air quality standards, including allowable frequencies of exceedance and
compliance timeframes, were issued by the Minister of Water and Environmental Affairs on 24
December 2009 (Table 3-1). National standards for PM2.5 were established by the Minister of Water
and Environmental Affairs on 29 June 2012.
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TABLE 3-1: NATIONAL AMBIENT AIR QUALITY STANDARDS FOR CRITERIA POLLUTANTS. THE
VALUES INDICATED IN BLUE ARE EXPRESSED IN PPB.

POLLUTANT
Sulphur dioxide (SO2)

Nitrogen dioxide (NO2)

Particulate Matter
(PM10)
Particulate Matter
(PM2.5)

CONCENTRATION
(µg/m3)

FREQUENCY OF
EXCEEDANCE

10 minutes

500 (191)

526

1 hour

350 (134)

88

24 hours

125 (48)

4

1 year

50 (19)

0

1 hour

200 (106)

88

1 year

40 (21)

0

24 hours

75

4

1 year

40

0

40(1)
25(2)

0

20(1)
15(2)

0

120 (61)

11

AVERAGING PERIOD

24 hours

1 year

Ozone (O3)

8 hours (running)

Benzene (C6H6)

1 year

5 (1.6)

0

Lead (Pb)

1 year

0.5

0

Carbon monoxide (CO)

1 hour

30 000 (26 000)

88

8 hour (calculated on 1
hourly averages)

10 000 (8 700)

11

Notes:
(1) Compliance required by 1 January 2016 – 31 December 2029.
(2) Compliance required by 1 January 2030.

3.4

Dust Deposition Standards

The Department of Environmental Affairs has issued National dust control regulations on 1 November
2013 (Table 3-2). The purpose of the regulations is to prescribe general measures for the control of
dust in all areas. The regulations prohibit activities which give rise to dust in such quantities and
concentrations that the dust fall at the boundary or beyond the boundary of the premises where it
originates exceeds -
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a) 600 mg/m2/day averaged over 30 days in residential areas measured using reference method
ASTM D1739.
b) 1200 mg/m2/day averaged over 30 days in non-residential areas measured using reference
method ASTM D1739.
TABLE 3-2: SOUTH AFRICAN DUST FALLOUT REGULATIONS.

RESTRICTION AREAS

DUST FALLOUT RATE (D) (1)

Residential Areas

D < 600

Two within a year, no two
sequential months (2)

Non-residential areas

600 < D < 1200

Two within a year, no two
sequential months (2)

REQUENCY OF
EXCEEDANCE

Notes:
(1)

Averaged over 1 month (30-day ± 2 average) (mg/m2/day)
dust fallout monitoring site.

(2) Per

Any person who has exceeded the dust fallout standard must, within three months after submission
of a dust fallout monitoring report, develop and submit a dust management plan to the air quality
officer for approval. The dust management plan must:
a) Identify all possible sources of dust within the affected site;
b) Detail the best practicable measures to be undertaken to mitigate dust emissions;
c) Develop an implementation schedule;
d) Identify the line management responsible for implementation;
e) Incorporate the dust fallout monitoring plan;
f)

Establish a register for recording all complaints received by the person regarding dustfall, and
for recording follow up actions and responses to the complainants.

The dust management plan must be implemented within a month of the date of approval. An
implementation progress report must be submitted to the air quality officer at agreed time intervals.
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3.5

GHG Emissions

On 14 March 2014, the South African Department of Water and Environmental Affairs declared
greenhouse gases as priority air pollutants. The following six greenhouse gases were declared as
priority air pollutants in South Africa:


Carbon dioxide (CO2)



Methane (CH4)



Nitrous Oxide (N2O)



Hydrofluorocarbons (HFCs)



Perfluorocarbons (PFCs)



Sulphur hexafluoride (SF6)

A person, who conducts an activity which involves the emission of greenhouse gases, declared as
priority air pollutants, greater than 0.1 Mega tonnes (109 kg) (Mt) or more annually or measured as
CO2-eq is required to submit a pollution prevention plan. The South African Department of Water and
Environmental Affairs also published draft national pollution prevention plans regulations.

On 3 April 2017, the Government released National GHG Emission Reporting Regulations (Gazette
No. 40762). These regulations are applicable to:
a) anyone in control of conducting any of the activities listed under the Category A column under
Annexure 1 of the regulations, above the given capacity or threshold
b) any organ of state, research and/or academic institution that holds GHG data for activities
listed in Annexure 1

A person identified as a Category A data provider in terms of these regulations must register their
facilities by filling in the form under Annexure 2 and must submit a GHG emissions inventory and
activity data in the required format given under Annexure 3. All data must be provided annually, by
the 31 March 2017 of the following year. Data providers are required to register on the NAEIS and
report on their direct GHG emissions on an annual basis and comply with the reporting requirements
as detailed in the National GHG Emission Reporting Regulations.

Coal mining and handling falls under category 1B1a in terms of Annexure 1 of the National GHG
emission reporting regulations (GNR No. 40762). All facilities conducting this activity are required to
register and report on their GHG emissions by the 31 March of every year.
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3.6

Gert Sibande District Municipality: Air Quality Management By-Law

The proposed Schurvekop mine is located within the Gert Sibande District Municipality which has a
by-law specifically relating to air quality management. The air quality management by-law for the Gert
Sibande District Municipality was issued on the 21 May 2014 (Provincial Gazette No. 2300 of 21 May
2014). The purpose and objective of the by-law is to enable the council and its local municipalities to
protect, intervene, regulate, control and promote the long-term health, well-being and safety of people
within its jurisdiction area.

The by-law states that any person who is responsible for causing air pollution or creating a risk of air
pollution within the municipality must take all reasonable steps to:
a) Prevent any potential air pollution from occurring; and
b) Mitigate and, as far as reasonably possible, to remedy any air pollution that has occurred.

The by-law makes provision for the Gert Sibande District Municipality council to develop local
emissions standards for any identified ambient air pollutants.

Local emission rates have been

developed for solid, liquid, solid biomass and gas combustion installations with a design capacity
equal to or greater than 30 MW heat input (inclusive of cumulative use in instances where lower than
30 MW nett heat input). The National or Provincial emissions standards take preference unless the
council has established stricter local emission standards for the municipality.

In terms of the by-law the whole area within the jurisdiction of the Council is declared as an Air Quality
Management zone. In an air quality management zone, the air quality official may prohibit or restrict
the emission of one or more pollutants; restrict or prohibit the combustion of certain types of fuel;
declare certain areas as smokeless zones and can prescribe different requirements relating to air
quality for different areas, premises or geographical portions within the zone. Emitters located within
the Air Quality Management zone may also be required to comply with additional policies, guidelines
or technical guidelines relating to the regulation of activities which directly or indirectly cause air
pollution.

Under the Air Quality Management by-law for the Gert Sibande District Municipality there are specific
provisions pertaining to the several activities or emissions sources that need to be complied with. In
most instances, authorisation from the Council is required before the emitting activities can take place
and in other instances the activity is prohibited. The relevant activities or emissions sources are
summarised below:
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a) Smoke emissions from premises other than dwellings.
b) Emissions of dark smoke from dwellings.
c) Emissions due to open burning of any material except for recreational burning and small
controlled fires in informal settlements.
d) Emissions due to agricultural and plantation burning.
e) Emissions caused by burning of industrial waste, domestic waste and garden waste in waste
bins or skips on any land or premises.
f)

Emissions caused by tyre burning and burning of rubber products and cables in open spaces.

g) The installation, alteration, extending or replacement of any fuel burning equipment on any
premises is required to obtain pre-written Authorisation. The use or operation of any fuel
burning equipment also requires authorisation.
h) Emissions of dark smoke from compressed ignition powered vehicles.
I.

As per the by-law, the authority can stop and inspect or test a vehicle on the roadside
for emissions of dark smoke. Should the vehicle be found guilty of emitting dark smoke;
the authority is also allowed to issue a repair notice in which the owner of the vehicle
must repair the vehicle within 60 working days of the date of issue of notice.

i)

Emissions that cause a nuisance are prohibited.
I.

The authority can issue an abatement notice in which the person needs to abate the
nuisance and take all necessary steps to prevent the reoccurrence of the nuisance.

j)

The creation of a nuisance due to dust emissions.

k) Release of offensive odours, fumes and sand blasting emissions.
l)

3.7

3.7.1

Emissions associated with pesticide spraying and spray painting.

Human Health Effects

Dust Fallout (TSP)

Dust fallout are particles with an aerodynamic diameter greater than 20µm that have been entrained
into the air by a physical process such as wind, movement of vehicles, stack emissions and from
fugitive dust. These particles are generally too heavy to remain in suspension in the air for any period
and fall out of the air over a relatively short distance depending on a combination of various factors
such as particle size, density, temperature (of the air and particle), emission velocity or method,
ambient wind speed and humidity. These particles are therefore commonly known as “dust fallout”.
Particulates in this range are generally classified as a nuisance dust and can cause physical damage
to property and physical irritation to plants, animals and humans.
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3.7.2

Particulates (PM10 & PM2.5)

Particles can be classified by their aerodynamic properties into coarse particles, PM10 (particulate
matter with an aerodynamic diameter equal to or less than 10 μm) and fine particles, PM2.5
(particulate matter with an aerodynamic diameter equal to or less than 2.5 μm). The fine particles
mostly contain secondary formed aerosols such as sulphates and nitrates, combustion particles and
re-condensed organic and metal vapours. The coarse particles mostly contain earth crust materials
and fugitive dust from roads and industries (Harrison et al., 2014).

In terms of health impacts, particulate air pollution is associated with effects on the respiratory system
(WHO, 2000). Particle size is important for health because it controls where in the respiratory system
a given particle deposits. Fine particles are thought to be more damaging to human health than coarse
particles as larger particles do not penetrate deep into the lungs compared to smaller particles. Larger
particles are deposited into the extra thoracic part of the respiratory tract while smaller particles are
deposited into the smaller airways leading to the respiratory bronchioles (WHO, 2000).

Recent studies suggest that short-term exposure to particulate matter leads to adverse health effects,
even at low concentrations of exposure (below 100 µg/m3). Morbidity effects associated with shortterm exposure to particulates include increases in lower respiratory symptoms, medication use and
small reductions in lung function. Long-term exposure to low concentrations (~10 µg/m3) of
particulates is associated with mortality and other chronic effects such as increased rates of bronchitis
and reduced lung function (WHO, 2000). Those most at risk include the elderly, individuals with preexisting heart or lung disease, asthmatics and children.

3.7.3

Sulphur Dioxide (SO2)

SO2 originates from the combustion of sulphur-containing fuels and is a major air pollutant in many
parts of the world. Health effects associated with exposure to SO2 are also associated with the
respiratory system. Being soluble, SO2 is readily absorbed in the mucous membranes of the nose and
upper respiratory tract.
Most information on the acute (short-term) effects of SO2 is derived from short-term exposure in
controlled chamber experiments. These experiments have demonstrated a wide range of sensitivity
amongst individuals. Acute exposure of SO2 concentrations can lead to severe bronchoconstriction
in some individuals, while others remain completely unaffected. Response to SO 2 inhalation is rapid
with the maximum effect experienced within a few minutes. Continued exposure does not increase
the response. Effects of SO2 exposure are short-lived with lung function returning to normal within a
few minutes to hours (WHO, 2000). Exposure to SO2 over a 24-hour period has shown that when SO2
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concentrations exceed 250 µg/m3 in the presence of PM (such as sulphates), an exacerbation of
symptoms is observed in selected sensitive patients. More recent studies of health impacts in ambient
air polluted by industrial and vehicular activities have demonstrated at low levels effects on mortality
(total, cardiovascular and respiratory) and increases in hospital admissions. Long-term exposure to
SO2 has been found to be associated with an exacerbation of respiratory symptoms and a small
reduction in lung function in children in some cases. In adults, respiratory symptoms such as wheezing
and coughing are increased (WHO, 2000).
3.7.4

Oxides of Nitrogen (NOx)

Nitric oxide (NO) is a primary pollutant emitted from the combustion of stationary sources (heating,
power generation) and from motor vehicles. Nitrogen dioxide (NO2) is formed through the oxidation of
NO. Oxides of nitrogen (NOx) are made up of NO, NO2 and NOx of which NO2 is the most important
from a human health point of view. NO2 is an irritating gas that is absorbed into the mucous membrane
of the respiratory tract. The most adverse health effect occurs at the junction of the conducting airway
and the gas exchange region of the lungs. The upper airways are less affected because NO 2 is not
very soluble in aqueous surfaces. Exposure to NO2 is linked with increased susceptibility to respiratory
infection, increased airway resistance in asthmatics and decreased pulmonary function.
Short term exposure of NO2, at concentrations greater than 1880 µg/m3, results in changes in the
pulmonary function of adults. Normal healthy people exposed at rest or with light exercise for less
than 2 hours to concentrations above 4700 µg/m3, experience pronounced decreases in pulmonary
function (WHO, 2000). Long-term epidemiological studies have been undertaken on the indoor use
of gas cooking appliances and health effects. Studies on adults and children under 2 years of age
found no association between the use of gas cooking appliances and respiratory effects. Children
aged 5 – 12 years have a 20% increased risk for respiratory symptoms and disease for each increase
of 28 µg/m3 NO2 concentration, where the weekly average concentrations are in the range of 15 –
128 µg/m3. Outdoor studies consistently indicate that children with long-term ambient NO2 exposures
exhibit increased respiratory symptoms that are of a longer duration. However, no evidence is
provided for the association of long-term exposures with health effects in adults (WHO, 2000).

3.7.5

Carbon Monoxide

Carbon monoxide (CO) is a tasteless, odourless and colourless gas which has a low solubility in
water. In the human body, after reaching the lungs it diffuses rapidly across the alveolar and capillary
membranes and binds reversibly with the haem proteins. Approximately 80 - 90% of CO binds to
haemoglobin to form carboxyhaemoglobin. This causes a reduction in the oxygen-carrying capacity
of the blood which leads to hypoxia as the body is starved of oxygen. Severe hypoxia due to acute
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poisoning results in headaches, nausea and vomiting, muscular weakness, loss of consciousness,
shortness of breath and finally death, depending on the concentration and time of exposure. Poisoning
may cause both reversible, short-lasting neurological deficits and severe, often delayed, neurological
damage. Neurobehavioral effects include impaired co-ordination, tracking, driving ability, vigilance
and cognitive ability (WHO, 2000).

4

BASELINE ASSESSMENT

4.1

Meteorological Overview

Meteorological processes will determine the dispersion and dilution potential of pollutants emitted into
the atmosphere. The vertical dispersion of pollution is governed by the stability of the atmosphere and
the depth of the surface mixing layer. Horizontal dispersion of pollution is defined by dominant wind
fields. Therefore, meteorological parameters including temperature, precipitation, wind speed and
wind direction are of significance as they will influence the degree to which pollution will accumulate
or disperse in the atmosphere.

As per the Code of Practice for Air Dispersion Modelling in Air Quality Management in South Africa
(DEA, 2014), representativeness of the meteorological data is influenced by the following four factors:


Proximity of the meteorological site to the area being modelled;



Complexity of the terrain;



Exposure of the meteorological measurement site;



Period of data collection.

A comprehensive meteorological dataset, considering the above-mentioned factors, for the project
area could not be obtained, therefore, use was made of MM5 modeled meteorological data for the
project area. MM5 meteorological data was obtained from Lakes Environmental for the period January
2014 to December 2016. MM5 is a PSU/NCAR meso-scale model used to predict meso-scale and
regional-scale atmospheric circulation. The model provides integrated model meteorological data,
which can be used in a wide range of applications. This model is often used to create weather
forecasts and climate projections.
4.1.1

Local Wind Field

Figure 4-1 provides the period wind rose plot for the Schurvekop Mine for the period January 2014 to
December 2016. The predominant wind directions for the period are observed from the north-west
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and north-east quadrants. Wind speeds for the three-year period are generally moderate with calm
conditions, defined as wind speeds less than 1 m/s, observed for 14.49% of the time (Figure 4-1).

The morning (AM) and evening (PM) wind rose plots for the period January 2014 to December 2016
show slight diurnal variation in the wind field data. During the morning, high frequency winds are
observed from the north-west and north-east sectors compared to the evening period (Figure 4-2).
During the evening, prevailing winds are observed from the north-west (Figure 4-3). Furthermore, a
slightly higher percentage of calmer winds occur during the morning compared to the evening.

Seasonal variation in winds for the Schurvekop Mine is shown in Figure 4-4. During the summer
season, predominant east-north-easterly and north-easterly winds are observed, whereas during the
spring season, predominant north-north-westerly and north-westerly winds are observed. Winter and
Autumn months showed a predominant north-westerly wind, with strengthened winds from the eastern
and southern sectors. Generally, moderate wind speeds were observed throughout all seasons.

Based on the prevailing wind fields for the period January 2014 to December 2016, emissions from
operations at Schurvekop mine will likely be transported towards the south-western and south-eastern
quadrants. Moderate to fast wind speeds observed may result in effective dispersion and dilution of
emissions from the proposed mine. However, moderate to fast wind speeds may also facilitate dust
emissions from exposed areas and open storage piles.

FIGURE 4-1: PERIOD WIND ROSE FOR SCHURVEKOP MINE FOR THE PERIOD JANUARY 2014 –
DECEMBER 2016.
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FIGURE 4-2: MORNING PERIOD (00:00 – 12:00) WIND ROSE FOR SCHURVEKOP MINE FOR THE PERIOD
JANUARY 2014 – DECEMBER 2016.

FIGURE 4-3: EVENING PERIOD (12:00 – 23:00) WIND ROSE FOR SCHURVEKOP MINE FOR THE PERIOD
JANUARY 2014 – DECEMBER 2016.
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SUMMER

WINTER

AUTUMN

SPRING

FIGURE 4-4: SEASONAL VARIATION OF WINDS FOR SCHURVEKOP MINE FOR THE PERIOD JANUARY
2014 - DECEMBER 2016.
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4.1.2

Temperature and Relative Humidity

Temperature affects the formation, action and interactions of pollutants in various ways. Temperature
provides an indication of the rate of development and dissipation of the mixing layer, which is largely
controlled by surface inversions. Surface temperature inversions play a major role in air quality,
especially during the winter months when these inversions are the strongest. Higher ambient
temperatures will facilitate the dispersion of air pollutants which can result in lower ambient
concentrations.

Chemical reaction rates also tend to increase with temperature and the warmer the air, the more water
it can hold and therefore the higher the humidity. Relative humidity can be expressed as the amount
(percentage) of water vapour in the air compared to the maximum amount of water vapour that the
air can hold at a certain temperature. When relative humidity exceeds 70%, light scattering by
suspended particles begins to increase, as a function of increased water uptake by the particles. This
results in decreased visibility due to the resultant haze. Many pollutants may also dissolve in water to
form acids.

Figure 4-5 shows monthly average temperatures and relative humidity profiles for Schurvekop mine
for the period January 2014 to December 2016. Average monthly temperatures range from 8.0 – 20.2
C (Table 4-1). Highest temperatures are observed during the summer months (December –

o

February) and minimum temperatures are observed during the winter months (June – August).
Relative humidity is relatively consistent throughout the year.
TABLE 4-1: HOURLY MINIMUM, MAXIMUM AND MONTHLY AVERAGE TEMPERATURES FOR
SCHURVEKOP MINE FOR JANUARY 2014 TO DECEMBER 2016.

MINIMUM, MAXIMUM AND MONTHLY AVERAGE TEMPERATURES ( oC)
JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

Minimum

11.1

11.1

9.5

3.8

0.8

-0.9

-3.4

-1.2

1.2

2.6

4.6

9.5

Maximum

30.9

28.9

27.1

25.1

20.4

18.0

17.4

23.1

25.2

29.2

28.6

29.6

Average

19.8

19.9

18.4

14.8

11.5

8.6

8.0

11.3

14.6

16.8

18.4

20.2
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FIGURE 4-5: MONTHLY AVERAGE TEMPERATURE (°C) AND RELATIVE HUMIDITY (%) PROFILES FOR
SCHURVEKOP MINE FOR THE PERIOD JANUARY 2014 – DECEMBER 2016.

4.1.3

Precipitation

Precipitation has an overall dilution effect and cleanses the air by washing out particles suspended in
the atmosphere. Figure 4-6 shows monthly total rainfall for Schurvekop mine for the period January
2014 to December 2016. The area receives most of its rainfall during the late spring and summer
seasons during months October - March. Little to no rainfall is observed during the late autumn and
winter seasons from April to September (Table 4-2). Removal of particulates via wet depositional
processes would be evident during the late spring and summer seasons thus lower ambient
concentrations of dust could be expected during these seasons. Over the remainder of the year higher
ambient concentrations of dust would be expected.
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TABLE 4-2: TOTAL MONTHLY RAINFALL FOR SCHURVEKOP MINE FOR JANUARY 2014 TO
DECEMBER 2016.
TOTAL MONTHLY RAINFALL (MM)
JAN

FEB

MAR

APR

MAY

JUN

JUL

AUG

SEP

OCT

NOV

DEC

2014

57.9

76.5

223.0

6.4

0.0

0.0

0.0

13.2

8.9

113.5

95.8

191.0

2015

88.4

59.7

75.4

42.7

1.8

1.3

4.1

4.8

43.9

96.5

86.9

136.1

2016

197.1

63.2

89.2

28.2

1.8

0.5

16.5

18.3

26.7

61.7

206.2

181.6

FIGURE 4-6: TOTAL MONTHLY RAINFALL (MM) FOR SCHURVEKOP MINE FOR THE PERIOD JANUARY
2014 – DECEMBER 2016.

4.2

Baseline Air Quality Concentrations

The existing air quality situation is usually evaluated using available monitoring data from permanent
ambient air quality monitoring stations and dust fallout networks operated near the project site. There
was no data available (that could be determined) to present background concentrations for SO2, NO2,
CO, PM2.5, PM10 and dust fallout rates. As dust is identified as a key pollutant of concern, it is
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recommended that monitoring is conducted to determine the baseline PM10 and PM2.5
concentrations and dust fallout rates.

4.3

Surrounding Sources of Air Pollution

Existing key sources of air pollution surrounding the project site have been identified to be (Figure 23 & Figure 4-7):


Agricultural activity and biomass burning;



Mining activity;



Vehicle dust entrainment on unpaved roads;



Wind erosion from exposed areas (e.g. opencast pits, stockpiles, open storage piles,
cultivated land, etc.);



Power Stations.

FIGURE 4-7: SURROUNDING SOURCES OF AIR POLLUTION.
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4.3.1

Agricultural Activity and Biomass Burning

The area immediately surrounding the project site consists of predominantly cultivated fields
(agriculture practices). Emissions from agricultural activities are difficult to control due to the
seasonality of emissions and the large surface area producing emissions. Expected emissions
resulting from agricultural activities include particulates associated with wind erosion and burning of
crop residue, chemicals associated with crop spraying and odiferous emissions resulting from
manure, fertilizer and crop residue. Dust associated with agricultural practices may contain seeds,
pollen and plant tissue, as well as agrochemicals, such as pesticides. The application of pesticides
during temperature inversions increases the drift of the spray and the area of impact.

Dust entrainment from farming vehicles travelling on gravel roads may also cause increased
particulates in an area. Dust from traffic on gravel roads increases with higher vehicle speeds, more
vehicles and lower moisture conditions. The seasonal burning of the veld from July to September for
field clearing in preparation for planting is also a source of smoke. The nature of the activity has a
potential impact on air quality in the area.
4.3.2

Mining and Industrial Activity

Emissions associated with existing mining and industrial activity occurring north of the project site
potentially represent a significant source of particulate and gaseous air pollutants in the area.
Particulate and gaseous emissions result from the following activities associated with mining and
industrial activity:




Particulate Emissions (PM10, PM2.5 and TSP) associated with:
o

Materials handling operations;

o

Conveying of ROM;

o

Transportation of ROM via hauling trucks;

o

Transportation of material via railway;

o

Vehicle-entrainment of dust on unpaved roads;

o

Drilling and Blasting;

o

Material Storage Facilities (e.g. stockpiles, waste rock dumps, tailings, etc.);

o

Wind erosion from exposed areas (e.g. active or old opencast areas);

o

Crushing and Screening of ROM;

o

Processing of material (e.g. drying material).

Gaseous Emissions (SO2, CO, CO2, NOx and VOCs) associated with:
o

Processing of material;

33
Air Quality Impact Assessment for Schurvekop Coal Mine

4.3.3

o

Combustion processes;

o

Storage and handling of petroleum products, chemicals, etc.;

o

Vehicle, truck and equipment exhaust emissions.

Vehicle Entrainment on Unpaved Roads

The area immediately surrounding the project site is generally undeveloped with unpaved roads
surrounding the site. Vehicle-entrained dust emissions from the surrounding unpaved roads in the
area potentially represent a source of fugitive dust. When a vehicle or truck travels on an unpaved
road, the force of the wheels on the road surface causes the pulverisation of surface material. Particles
are lifted and dropped from the rolling wheels, and the road surface is exposed to strong air currents
in turbulent shear with the surface. The turbulent wake behind the vehicle continues to act on the road
surface after the vehicle has passed.
4.3.4

Wind Erosion from Exposed Areas

There are open exposed areas such as stockpiles, opencast areas, mining areas and cultivated land
surrounding the proposed mining site which could represent a significant source of dust. Dust
emissions due to the erosion of open storage piles and exposed areas occur when the threshold wind
speed is exceeded. The threshold wind speed is dependent on the erosion potential of the exposed
surface, which is expressed in terms of the availability of erodible material per unit area (mass/area).
Any factor which binds the erodible material or otherwise reduces the availability of erodible material
on the surface thus decreases the erosion potential of the surface. Studies have shown that when the
threshold wind speeds are exceeded, particulate emission rates tend to decay rapidly due to the
reduced availability of erodible material.

4.3.5

Power Stations

The Komati coal fired power station is located approximately 20 km north from the project site.
Emissions from the power station potentially represent a significant source of both gaseous and
particulate air pollutants in the area. Particulate and gaseous emissions result from the following
activities associated with coal fired power stations:


Particulate Emissions (PM10, PM2.5 and TSP) associated with:
o

Construction operations;

o

Materials handling operations;

o

Conveying of coal and ash;

o

Transportation of coal and ash via hauling trucks;

o

Vehicle-entrainment of dust on unpaved roads;
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5

o

Stockpiles and Material Storage Facilities;

o

Crushing of coal;

o

Stack emissions.

Gaseous Emissions (SO2, CO, CO2, NOx and VOCs) associated with:
o

Fuel combustion processes;

o

Storage and handling of petroleum products, chemicals, etc.;

o

Stack emissions;

o

Vehicle, truck and equipment exhaust emissions.

AIR QUALITY IMPACTS ASSESSMENT

Dust and gaseous emissions are identified for proposed surface operations at Schurvekop mine and
will be emitted from the following key sources:




Dust and Particulate Emissions:
o

Heavy Construction Activities;

o

Bull dozing;

o

Land clearing, top soil and overburden removal;

o

Loading and offloading operations;

o

Material handling operations;

o

Conveying material;

o

Transportation of material off site (trucks);

o

Material storage: Stockpiling and dumps;

o

Crushing and Screening (dry);

o

Wind erosion from exposed areas;

o

Vehicle-entrainment on unpaved roads due to hauling (for export).

Gaseous Emissions
o

Truck exhaust emissions.

The above-mentioned sources were identified for the proposed mine based on the information
provided by the client. A detailed questionnaire was given to the client prior to modelling to obtain
specific details needed for input into the model and for calculation of emission rates. The worst-case
scenario was assumed where information was not known for input into the model.
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To investigate the potential impact of proposed surface operations at Schurvekop mine on local
ambient air quality, the following criteria air pollutants were chosen in the quantification of emissions
for the construction and operational phases of the mine:
 Dust Fallout (TSP);
 Particulate Matter (PM10 and PM2.5);
 Sulphur Dioxide (SO2);
 Nitrogen Dioxide (NO2);
 Carbon Monoxide (CO).

In the quantification of emissions for the construction and operational phases of the mine use was
made of published predictive emission factor equations given in the United States Environmental
Protection Agency (USEPA) AP-42 documents, Australian NPI and Missouri Department of Natural
Resources, Haul Road Fugitive Emissions Worksheet Instructions. The South African Regulations
regarding Air Dispersion Modelling recommends the use of published emission factors for national
consistency, such as the USEPA AP-42 emissions factors.

An emission factor is a representative value that attempts to relate the quantity of a pollutant released
to the atmosphere with an activity associated with the release of that pollutant. Emission factors are
always expressed as a function of the weight, volume, distance or duration of the activity emitting the
pollutant. The general equation used for the estimation of emissions is:

E = A × EF × (1 −

ER
)
100

Where:
E

= emission rate

A

= activity rate

EF

= emission factor

ER

= overall emission reduction efficiency (%)

The emission factors and equations used in the assessment for Schurvekop mine are described in
the section below. In this study two scenarios were modelled for a) the construction phase and b) the
operational phase. The proposed maximum steady state production rate of 1 600 000 tons/year was
modelled. A breakdown of the sources modelled per scenario is given below.
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POLLUTANT

TABLE 5-1: MODELLED SOURCES OF EMISSIONS DUE TO PROPOSED OPERATIONS AT
SCHURVEKOP MINE.

SOURCES OF EMISSIONS

CONSTRUCTION PHASE



Heavy construction activities:
o Box-cut development;
o Buildings;
o Infrastructure;
o Roads;
o Workshops;
o Pipeline;
o Land preparation for
stockpiles and discard
dump.
Stockpiling (overburden and topsoil
stockpiles).

Gases (CO, SO2
and NOx)

Particulate emissions
(PM10 and PM2.5)

Dust
fallout
(TSP)



5.1

5.1.1

OPERATIONAL PHASE


Mining Activity:
o Wind erosion from exposed areas and
stockpiling;
o Material handling (loading/offloading
operations);
o Front-end-loaders;
o Vehicle dust entrainment due to
hauling material off site (unpaved
gravel route);
o Conveying material (material transfer
points);
o Crushing and screening (dry material).
 Hauling Activity:
o Truck exhaust emissions due to
hauling material off site.

Construction Phase

Construction Activities

The USEPA provides an emissions equation for general heavy construction operations. Dust is the
main pollutant of concern emitted during heavy construction activities. The impact of dust emissions
associated with heavy construction is generally limited to the period of construction where the impact
is significantly reduced once construction activities have stopped. Dust emissions from construction
activities is associated with land clearing, ground excavation, drilling and blasting, cut and fill
operations, vehicle dust entrainment from trucks and the construction of infrastructure. Dust emissions
from construction activities will vary depending on the level of activity and prevailing meteorological
conditions (USEPA, 1995).
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Emissions from the construction activities were calculated using the following equation:

𝐸 = 2.69 Mg/hectare/month of activity

The emission factor and equation used to estimate emissions from construction activities were
obtained from the USEPA AP-42 document, Section 13.2.3 Heavy Construction Operations (USEPA,
1995). The value is most applicable to construction operations with medium activity level, moderate
silt contents and semi-arid climate. Construction was assumed to occur for 10 hours a day for 5 days
a week. The worst-case scenario was modelled, where it was assumed that no fugitive dust control
measures would be implemented during construction activity. Input parameters for construction
activities are summarised in Table 5-2. The input parameters and dimensions were based on the
Google Earth kml files provided by the client.
TABLE 5-2: INPUT PARAMETERS FOR HEAVY CONSTRUCTION ACTIVITIES.

SOURCE

EMISSION RATE (G/S)
TSP

PM10

PM2.5

Discard dump (land preparation)

37.23

18.61

1.12

Access road

4.91

2.46

0.15

Weighbridge and truck parking area

3.12

1.56

0.09

Pollution control dam one

0.58

0.29

0.02

Plant and mine infrastructure area

42.42

21.20

1.28

Water treatment plant

0.41

0.20

0.01

ROM stockpile area

2.02

1.01

0.06

Box-cut and mine access development

11.51

5.75

0.35

Water reservoir

0.61

0.30

0.02

Pollution control dam two

0.60

0.30

0.02

Pipeline

6.13

3.06

0.19

Construction Phase
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5.2

5.2.1

Operational Phase

Front-end-loaders

The USEPA does not have an emission factor or equation specific for calculating emissions from
excavators, front-end-loaders or shovels. The Australian NPI, however, provides the same equation
as for tipping to be applied to excavators, shovels and front-end-loaders. During the operational phase
of the mine, front-end loaders will be used to load material onto the trucks at the product storage area.
In this study, it was assumed that two front-end-loaders will be used to load coal product onto trucks
at the product storage area (15 hours a day, seven days a week). An hourly material throughput of
35 tons/hour of coal product was used.

Emissions of TSP, PM10 and PM2.5 due to front-end-loading activities during the operational phase
were quantified using the NPI emission factors for excavators, shovels and front-end-loaders:

Front-end-loaders on coal (NPI, Table 2):

𝐸𝑇𝑆𝑃 = 0.029 𝑘𝑔/𝑡𝑜𝑛
𝐸𝑃𝑀10 = 0.014 𝑘𝑔/𝑡𝑜𝑛
𝐸𝑃𝑀2.5 = 3% 𝑜𝑓 𝑇𝑆𝑃
Where:
E

= Emission rate (Kg/tonne)

Emission rates for TSP, PM10 and PM2.5 from front-end-loading activities at the proposed
Schurvekop mine are given in Table 5-3.

TABLE 5-3: FRONT-END-LOADING ACTIVITIES AT SCHURVEKOP MINE.
MATERIAL

EMISSION RATE (G/S)

SOURCE
Operation Phase
Front-end-loader (x2) at the
coal product storage area

TYPE

TONS/H

TSP

PM10

PM2.5

Coal

35

0.28

0.14

0.009

Notes:
1)

A total of 2 front-end-loaders were assumed to be used per hour
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5.2.2

Crushing

Primary and secondary crushing of ROM will occur at the primary and secondary sizing stations, to
obtain the ideal material size before going through the processing plant (wet process). Emission
factors for crushing low moisture content ores are provided in the NPI Emission Estimation Technique
Manual for Mining (V2), Table 2:

a) Primary Crushing (dry)

𝐸𝑇𝑆𝑃 = 0.2 kg/t

𝐸𝑃𝑀10 = 0.02 kg/t

𝐸𝑃𝑀2.5 = 3% of TSP kg/t

𝐸𝑃𝑀10 = 40% of TSP kg/t

𝐸𝑃𝑀2.5 = 3% of TSP kg/t

b) Secondary Crushing (dry)

𝐸𝑇𝑆𝑃 = 0.6 kg/t

Emission rates for TSP, PM10 and PM2.5 from crushing activities at the proposed Schurvekop mine
are given in Table 5-4. A 50% control efficiency was applied as it was assumed that the sizing stations
will be fitted with water sprays to reduce dust emissions.

TABLE 5-4: CRUSHING ACTIVITIES AT SCHURVEKOP MINE.
EMISSION RATE (G/S)

THROUGHPUT
(TONS/H)

TSP

PM10

PM2.5

Primary Crushing

250

6.94

0.69

0.21

Secondary Crushing

250

20.83

8.33

0.63

SOURCE

Operation Phase

Note:
1)
2)

5.2.3

50% control efficiency applied (based on NPI)
Operate 24 hours a day, seven days a week (worst case scenario)

Screening

Screening of ROM (dry material) will occur at the primary and secondary sizing stations, to obtain the
ideal material size before going through the processing plant (wet process). Emission factors for
screening activities are provided in the NPI Emission Estimation Technique Manual for Mining (V2),
Table 2:
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c) Screening (dry)

𝐸𝑇𝑆𝑃 = 0.08 kg/t

𝐸𝑃𝑀10 = 0.06 kg/t

𝐸𝑃𝑀2.5 = 3% of TSP kg/t

Emission rates for TSP, PM10 and PM2.5 from screening activities at the proposed Schurvekop mine
are given in Table 5-5. A 50% control efficiency was applied as it was assumed that the sizing stations
will be fitted with water sprays to reduce dust emissions.

TABLE 5-5: SCREENING ACTIVITIES AT SCHURVEKOP MINE.
EMISSION RATE (G/S)

THROUGHPUT
(TONS/H)

TSP

PM10

PM2.5

Screening at primary sizing station

250

2.78

2.08

0.08

Screening at secondary sizing station

250

2.78

2.08

0.08

SOURCE
Operation Phase

Note:
1)
2)

5.2.4

50% control efficiency applied (based on NPI)
Operate 24 hours a day, seven days a week (worst case scenario)

Material Handling Operations

Material handling operations, including the transfer of material by means of material transfer, tipping,
loading and offloading and conveying at the mine are predicted to result in fugitive dust emissions.
The quantity of dust which will be generated from such operations will depend on various climatic
parameters, such as wind speed and precipitation, in addition to non-climatic parameters such as the
nature (moisture content) and volume of the material handled. Fine particulates are more readily
disaggregated and released to the atmosphere during the material transfer process, because of
exposure to strong winds. Increase in the moisture content of the material being transferred would
decrease the potential for dust emission, since moisture promotes the aggregation and cementation
of fines to the surfaces of larger particles (USEPA, 1995).

The following equation was used to calculate TSP, PM10 and PM2.5 emissions due to material
handling operations at the proposed Schurvekop mine and was taken from NPI Emission Estimation
Technique Manual for Mining (V2), Table 2.

a) Miscellaneous transfer points including conveying
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𝑈 1.3
)
2.2
𝐸 = 𝑘 (0.0016)
𝑀
( )1.4
2
(

Where:
E = emission factor (kg/ton)
U = mean wind speed (m/s)
M = material moisture content (%)
K = particle size multiplier (dimensionless) (KTSP = 0.74, KPM10 = 0.35 & KPM2.5 = 0.053)

Emission rates for TSP, PM10 and PM2.5 from material handling activities at the proposed
Schurvekop mine are given in Table 5-6.

TABLE 5-6: MATERIAL HANDLING ACTIVITIES AT SCHURVEKOP MINE.
SOURCE

THROUGHPUT

EMISSION RATE (G/S)

TONS/HOUR

TSP

PM10

PM2.5

Conveyor transfer 1: loading ROM stockpile

250

0.08

0.04

0.005

Conveyor transfer 2: conveyor transfer station one

125

0.08

0.04

0.005

Conveyor transfer 3: conveyor transfer station two

125

0.007

0.003

0.0005

Conveyor transfer 4: load product stockpile 1

25

0.001

0.0007

0.0001

Conveyor transfer 5: load product stockpile 2

25

0.001

0.0007

0.0001

Conveyor transfer 6: load product stockpile 3

25

0.001

0.0007

0.0001

Conveyor transfer 7: load product stockpile 4

25

0.001

0.0007

0.0001

Operational Phase

5.2.5

Wind Erosion from Stockpiles/ Open Storage Areas/ Exposed Areas

Stockpiles, open storage areas and exposed areas are potentially a significant source of dust
emissions. Physical properties namely the shape, size, height, the surface area coverage, moisture
content and the surface compaction of the stockpiles together with prevailing meteorological
conditions will influence the rate at which dust is emitted. In the estimation of fugitive dust emissions
from the stockpiles, open storage areas and exposed areas, the emission factors given by the NPI
(Mining V 3.1, Appendix A, Section 1.1.17 and Section 1.1.18) for wind erosion from active coal
stockpiles and other exposed areas (not coal) were used:
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𝐸𝑇𝑆𝑃 = 0.4 kg/Ha/hr
𝐸𝑃𝑀10 = 0.2 kg/Ha/hr
Where:
E

= Emission rate (Kg/Hectare/hour)

EPM2.5

= 3% of TSP

The emission rates for the stockpiles and exposed areas for TSP, PM10 and PM2.5 are given in Table
5-7. The stockpiles and exposed areas were identified using the site layout diagram. The dimensions
were based on information provided by the client and in the Google Earth kml file. A 50% control
efficiency was applied to the discard dump and all the stockpiles, as it was assumed that dust control
(water spraying) will be conducted at these sources. Furthermore, the material (product and discard
material) will have a relatively high moisture content (approximately 10 – 15%) after it has been
through the plant process.

TABLE 5-7: STOCKPILES AND EXPOSED AREAS AT SCHURVEKOP MINE.

SOURCE (1)

HEIGHT
(M)

EMISSION RATE (G/S)
TSP

PM10

PM2.5

Construction Phase
Overburden stockpile

10

0.04

0.02

0.001

Topsoil stockpile
Operational Phase

3

0.07

0.04

0.002

Overburden stockpile

10

0.04

0.02

0.001

Topsoil stockpile

3

0.07

0.04

0.002

ROM stockpile

12

0.02

0.008

0.0005

Product stockpile 1

5

0.01

0.005

0.0003

Product stockpile 2

5

0.01

0.005

0.0003

Product stockpile 3

5

0.01

0.005

0.0003

Product stockpile 4

5

0.01

0.005

0.0003

Future product storage area (2)

5

0.01

0.005

0.0003

Discard stockpile – temporary storage heap

5

0.004

0.002

0.0001

Discard dump

30

0.69

0.35

0.02

Exposed box-cut area

0

0.05

0.02

0.001

Notes:
1)
2)

50% control efficiency applied (water spraying) (based on NPI)
Assumed same footprint and dimensions as the other product stockpiles
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5.2.6

Vehicle Entrainment on Unpaved Roads

There will not be any hauling activity on the mining site as all the material will be distributed via a
conveyor system. However, trucks will be used to collect the coal product and transport it off site.
Vehicle-entrained dust emissions from the movement of the trucks on the unpaved gravel haul road
represent a source of fugitive dust at the site. The quantity of dust emissions from a given segment
of unpaved road varies linearly with the volume of traffic. In addition to the volume of traffic, emissions
also depend on source parameters which characterise the condition of a road and the associated
vehicle traffic. These parameters include vehicle speeds, mean vehicle weight, average number of
wheels per vehicle and road surface moisture (EPA, 1995). Although vehicle entrainment on unpaved
roads has been found to result in high fugitive dust emissions, these impacts are often limited close
to the source.

Fugitive dust emissions from hauling trucks at the Schurvekop mine were quantified using the
following equations provided in the Missouri Department of Natural Resources, Haul Road Fugitive
Emissions Worksheet Instructions (Missouri Department of Natural Resources, 2009):

𝐸 =𝐾(

𝐴𝑛𝑛𝑢𝑎𝑙 𝑉𝑀𝑇 =

𝑠 𝑎 𝑊1 + 𝑊2 𝑏
) 𝑥(
)
12
6

2 𝑥 (𝑙𝑒𝑛𝑔𝑡ℎ 𝑜𝑓 ℎ𝑎𝑢𝑙 𝑟𝑜𝑎𝑑) 𝑥 (𝑎𝑛𝑛𝑢𝑎𝑙 𝑎𝑚𝑜𝑢𝑛𝑡 ℎ𝑎𝑢𝑙𝑒𝑑)
(𝑎𝑣𝑒𝑟𝑎𝑔𝑒 𝑤𝑒𝑖𝑔ℎ𝑡 𝑜𝑓 𝑚𝑎𝑡𝑒𝑟𝑖𝑎𝑙 𝑝𝑒𝑟 𝑙𝑜𝑎𝑑)

Where:
E = emission factor (lb/VMT) (lb/VMT x 281.9 = g/VKT)
VMT = Vehicle miles travelled
VKT = Vehicle kilometres travelled
s = surface material silt content (assumed to be 4.8%)
K = empirical constant (KTSP, KPM10 & KPM2.5)
a = empirical constant (a TSP, a PM10 & a PM2.5)
b = empirical constant (b TSP, b PM10, b PM2.5)
W1 = Weight of unloaded truck
W2 = Weight of loaded truck
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A surface material silt content of 5.1% was assumed for the haul road at the mine. This value was
assumed based on the typical silt content value provided by the USEPA for a plant road at coal mines
and can be found in the USEPA AP-42 document, Table 13.2.2-1. The empirical constants K, a and
b were chosen for industrial roads based on the values provided in the USEPA, AP-42 document,
Section 13.2 unpaved haul roads (Table 5-8). A summary of input parameters for the hauling trucks
at the proposed mine is given in Table 5-9. Emission rates for TSP, PM10 and PM2.5 due to vehicle
dust entrainment from hauling trucks during the operational phase at the proposed mine are given in
Table 5-10.

It is proposed that the mine will implement dust control measures to reduce dust emissions from
hauling activities at the mine. In this study, it was assumed that > 2 l/m2/hr of water will be applied to
achieve 75% emission reduction efficiency. This was only an assumption made for modelling
purposes. Dust control measures using water on the haul routes at the mine will depend on the
prevailing weather conditions and operational activities at the time.
TABLE 5-8: EMPIRICAL CONSTANTS USED IN THE CALCULATION FOR DUST EMISSIONS FROM
HAULING TRUCKS (USEPA, 1995: SECTION 13.2, TABLE 13.2.2).
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TABLE 5-9: INPUT PARAMETERS FOR TRUCKS.
TRUCK PARAMETERS
SOURCE

UNLOADED
WEIGHT
(TONNE)

LOADED
WEIGHT
(TONNE)

LENGTH
(M)

WIDTH
(M)

HEIGHT
(M)

30

60

10.2

2.7

5.6

Operational Phase
Hauling at the
mine – transport
of product off-site
Notes:
1)

Parameters were based on the specifications provided by Richie Specs for a Caterpillar
AD30 Articulated Dump Truck (30T capacity).

TABLE 5-10: VEHICLE DUST ENTRAINMENT DUE TO TRUCK HAULING ACTIVITIES.

SOURCE

VKT

Operational Phase
Unpaved haul road – used to
export material off site from
product storage area

58765.00

EMISSION
SOURCE
TYPE

Line Volume

EMISSION RATE
(G/S)
TSP

PM10

PM2.5

2.28

0.99

0.05

Notes:
1)
2)
3)
4)
5)

5.2.7

75% control efficiency applied (water spraying). The percentage control efficiency was
obtained from the Australian NPI document (NPI, 2012).
The width of road is proposed to be 9m wide.
Hauling is proposed to occur for only 15 hours a day (06:00 – 20:00)
VKT = vehicle kilometres travelled.
Assumed two trucks (at 35T per truck) will be loaded per hour.

Truck Exhaust Emissions

The hauling of product off site will result in truck exhaust emissions of gases. Truck exhaust emissions
of gases were estimated using the equations provided in the NPI, Emission Estimation Technique
Manual for Combustion Engines, Section 5.4.1.2. Industrial Vehicles (NPI, 2008). The following
equation was used to calculate truck exhaust emissions of CO, NO2 and SO2 for the operational phase
at the proposed Schurvekop mine:

𝐸𝑖 = 𝑃 𝑥 𝑂𝑝𝐻𝑟𝑠 𝑥 𝐿𝐹 𝑥 𝐸𝐹𝑖

Where:
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Ei = Emission Rate for the substance (i) for a specific engine type (Kg/year)
P = Average rated engine power (KW)
OpHrs = Vehicle operating hours (hours/year)
LF = Load Factor (assumed to be 0.5)
EFi = Emission factor for substance (i), for a given engine and fuel type
i = substance

Emission factors for diesel industrial vehicles (off-highway truck) exhaust emissions were used in the
assessment and were sourced from the NPI, Emission Estimation Technique Manual for Combustion
Engines, Table 33 (NPI, 2008). Truck exhaust emissions associated with hauling activities onsite were
only assessed in this study for the operational phase (worst case scenario).

A summary of input parameters and emission factors used to calculate emission rates of CO, NO2
and SO2 due to trucks at the proposed mine are given in Table 5-11 with emission rates provided in
Table 5-12.

TABLE 5-11: INPUT PARAMETERS FOR TRUCK EXHAUST EMISSIONS.
INPUT PARAMETERS
SOURCE

ENGINE
POWER
(KW) (2)

OPERATING
HOURS
(HOURS/YEAR)

LOAD
FACTOR

EMISSION FACTOR
(KG/KWH)

(4)

CO

NOx

SO2

0.5

0.0047

0.011

0.0000077

Operational Phase – Hauling product off site
Truck exhaust
emissions due to
hauling product off
site
Notes:
1)
2)
3)
4)

281

5475

A total of three trucks were assumed to be driving on the road per hour.
Engine power was based on the specifications provided by Richie Specs for a Caterpillar AD30 Articulated
Dump Truck (30 T capacity).
Hauling is proposed to occur for only 15 hours a day for seven days a week.
Load factor was provided by the NPI, estimation manual, Table 5 for industrial vehicles. A load factor of 0.5
was chosen for an off-highway truck.
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TABLE 5-12: TRUCK EXHAUST EMISSIONS DUE TO HAULING ACTIVITIES.
EMISSION RATES (G/S)
SOURCE
CO

NOx

SO2

0.55

1.29

0.0009

Operational Phase – Hauling product off site
Truck exhaust emissions due to hauling product off site

5.3

Model Overview

5.3.1

AERMOD View

AERMOD, a state-of-the-art Planetary Boundary Layer (PBL) air dispersion model, was developed by
the American Meteorological Society and USEPA Regulatory Model Improvement Committee
(AERMIC). AERMOD utilizes a similar input and output structure to ISCST3 and shares many of the
same features, as well as offering additional features. AERMOD fully incorporates the PRIME building
downwash algorithms, advanced depositional parameters, local terrain effects, and advanced
meteorological turbulence calculations.

The AERMOD atmospheric dispersion modelling system is an integrated system that includes three
modules:


A steady-state dispersion model designed for short-range (up to 50 km) dispersion of air
pollutant emissions from stationary industrial sources.



A meteorological data pre-processor (AERMET) for surface meteorological data, upper air
soundings, and optionally, data from on-site instrument towers. It then calculates atmospheric
parameters needed by the dispersion model, such as atmospheric turbulence characteristics,
mixing heights, friction velocity, Monin-Obukov length and surface heat flux.



A terrain pre-processor (AERMAP) which provides a physical relationship between terrain
features and the behaviour of air pollution plumes. It generates location and height data for
each receptor location. It also provides information that allows the dispersion model to
simulate the effects of air flowing over hills or splitting to flow around hills.

AERMOD includes Plume Rise Model Enhancements (PRIME) building downwash algorithms which
provide a more realistic handling of building downwash effects. PRIME algorithms were designed to
address two fundamental features associated with building downwash; enhanced plume dispersion
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coefficients due to the turbulent wake and to reduce plume rise caused by a combination of the
descending streamlines in the lee of the building and the increased entrainment in the wake.
AERMOD is suitable for a wide range of near field applications in both simple and complex terrain.
The evaluation results for AERMOD, particularly for complex terrain applications, indicate that the
model represents significant improvements compared to previously recommended models (USEPA,
2005).
AERMOD has been used in various dispersion modelling studies in the United States and around the
world (Perry et al., 2004). Ventrakam (2003) investigated the ability of AERMOD to model the
dispersion of an inert gas, released as a line source, in an urban environment. Comparing monitored
and modelled concentrations at 24 receptor locations it was found that the model over predicted
average 30 minute concentrations near source and under predicted concentrations further away. The
study also found that at night the correlation of measured and modelled concentrations at the closest
receptor points to the source were poor. However, the agreement improved with distance (Holmes
and Morawska, 2006).
5.3.2

Model Requirements

The approach to this dispersion modelling study is based on the Code of Practice for Air Dispersion
Modelling in Air Quality Management in South Africa (DEA, 2014). As per the Code of Practice, this
assessment is a Level 2 assessment. Level 2 assessments should be used for air quality impact
assessment in standard/generic licence or amendment processes where:


The distribution of pollutant concentrations and depositions are required in time and space;



Pollutant dispersion can be reasonably treated by a straight-line, steady-state, Gaussian
plume model with first order chemical transformation. Although more complicated processes
may be occurring, a more complicated model that explicitly treats these processes may not be
necessary depending on the purposes of the modelling and the zone of interest.



Emissions are from sources where the greatest impacts are in the order of a few kilometres
(less than 50 km) downwind.

Data input into the model includes MM5 modelled meteorological data (surface and upper air) for 01
January 2014 – 31 December 2016. Terrain data at a resolution of 90 m (SRTM90) was used to input
into the model, as generated by the terrain pre-processor, AERMAP. A modelling domain of 10km ×
10km was used. A multi-tier grid was used with a grid receptor spacing of 250m, 500m and 1000m (3
tiers). A summary of the key variables input into the AERMOD model is given in Table 5-13.
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TABLE 5-13: KEY VARIABLES USED IN THE MODELLING STUDY.
PARAMETER

MODEL INPUT

Model
Assessment Level

Level 2

Dispersion Model

Aermod Version 9.4

Supporting Models

Aermet Version 9.4
Aermap Version 9.4

Emissions
Pollutants modelled

Dust Fallout (TSP), PM10, PM2.5, NO2,
SO2 and CO

Scenarios

Construction and Operation

Chemical transformation (NO2/NOx)

-

Exponential decay

Rural

Settings
Terrain setting

Elevated

Terrain data

SRTM90

Terrain data resolution (m)

90

Land characteristics (bowen ratio, surface
albedo, surface roughness)

Cultivated land

Grid Receptors

5.4

Modelling domain (km)

10 * 10

Fine grid resolution

250 (2 km distance from centre)

Medium grid resolution (m)

500 (5 km distance from centre)

Large grid resolution (m)

1000 (10 km distance from centre)

Dispersion Modelling Simulations

Dispersion simulations were undertaken for the following scenario to determine the following:


Predicted ground-level impacts from all key sources for TSP (as dust fallout), PM10, and
PM2.5 for proposed construction and operation activities associated with the Schurvekop
mine.



Predicted ground-level impacts from truck exhaust emissions for CO, NO2 & SO2 for proposed
hauling activities associated with the operational phase of Schurvekop mine.

The Code of Practice for Air Dispersion Modelling in Air Quality Management in South Africa (DEA,
2014), recommends the use of the 99th percentile concentrations for short-term assessment with the
National Ambient Air Quality Standards since the highest predicted ground-level concentrations can
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be considered outliers due to complex variability of meteorological processes. This might cause
exceptionally high concentrations that the facility may never actually exceed in its lifetime.

Isopleth plots of predicted concentrations for dust fallout, PM10 and PM2.5 for the construction phase
are given in Figure 5-1 to Figure 5-5. Isopleth plots of predicted concentrations for dust fallout, PM10,
PM2.5, SO2, NO2 & CO concentrations for the operational phase are given in Figure 5-6 to Figure 517. For short term averaging periods, the predicted 99th percentile concentrations are provided.
Comparison of the predicted ambient PM10, PM2.5, SO2, NO2 & CO concentrations have been made
with the South African National ambient air quality standards to determine compliance. Comparison
of the predicted TSP (as dust fallout) concentrations is made with the South African National Dust
Control Regulations to determine compliance. In determining compliance, predicted incremental
concentrations (as determined beyond the sites boundary) are compared against the applicable
standards. Inside the site boundary, air pollutant concentrations are required to comply with
occupational health and safety standards.

The maximum predicted incremental dust fallout rates and PM10, PM2.5, SO2, NO2 and CO
concentrations at the identified nearby sensitive receptor, located on Portion 17 and 20 of Farm
Schurvekop are given in Table 5-14 and Table 5-15.

5.4.1

Construction Phase

5.4.1.1 Dust Fallout
Predicted incremental dust fallout rates associated with proposed construction activities at the mine
are given in Figure 5-1.


Predicted incremental dust fallout rates:
o

Comply with the non-residential standard of 1200 mg/m2/day and residential standard
of 600 mg/m2/day beyond the northern and eastern boundaries of the mining right
application area.

o

Exceedances are observed along the western southern boundaries and along the
proposed haul road and pipeline routes.

o

Predicted incremental dust fallout rates range from approximately 100 – 1200
mg/m2/day within a 3km radius outside the farm boundary of Portion 8. Exceedances
of the residential and non-residential limits occur near the area of construction activity.
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5.4.1.2 PM10 Concentrations
Predicted incremental PM10 concentrations associated with proposed construction activities at the
mine are given in Figure 5-2 and Figure 5-3.


Predicted incremental PM10 concentrations:
o

Exceed the daily average standard of 75 µg/m3 outside the mining right application
area. Exceedances of the daily standard occur within a 5km radius from the centre of
the mine’s operations (Figure 5-2).

o

Comply with the annual average standard of 40 µg/m3 beyond 1km from the centre of
the mine’s operations (Figure 5-3). Exceedances of the annual limit are observed
mostly within the mining right application area and near the area of construction
activity.

o

Under the worst-case scenario, exceedances of the daily limit occur at the nearby
sensitive receptor during the construction phase (Figure 5-2).

5.4.1.3 PM2.5 Concentrations
Predicted incremental PM2.5 concentrations associated with proposed construction activities at the
mine are given in Figure 5-4 and Figure 5-5.


Predicted incremental PM2.5 concentrations:
o

Exceed the daily average standard of 40 µg/m3, however, these occur mostly within
the mining right application area; within 500m from the farm boundary of Portion 8 and
the proposed road and pipeline routes (Figure 5-4).

o

Comply with the annual average standard of 20 µg/m3 beyond all boundaries of the
mining right application area; except over a small area along the south boundary of
Portion 17 (Figure 5-5).
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Predicted Incremental Dust Fallout (TSP) Rates (Construction Phase)

Predicted Incremental 24-Hour PM10 Concentrations (Construction Phase)

COMMENTS:

COMMENTS:

Pink band exceedances of the
non-residential area
standard of 1200
mg/m2/day.
Orange band exceedances of the
residential area
standard of 600
mg/m2/day.

GRID SIZE:
10 x 10 km

MODEL:
AERMOD View

GRID:
OUTPUT TYPE:
Multi-tier – 3 tiers
99th Percentile Deposition Rates
NUMBER OF
ASSUMPTIONS:
SOURCES:
No dust suppression
X 11 area
X2 line
DUST FALLOUT STANDARD:
1200 mg/m2/day (non-residential areas)
600 mg/m2/day (residential areas)
DATE:
01/07/2017

FIGURE 5-1: PREDICTED DUST FALLOUT RATES AT THE PROPOSED MINE DUE
TO CONSTRUCTION ACTIVITIES.

Orange and Pink Bands –
exceedance of SA 24-H
PM10 standard of 75
µg/m3.
Exceedances are
observed ≤ 4 km from
mining right application
area boundary

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile Ground Level
Concentrations
ASSUMPTIONS:
No dust suppression

NUMBER OF SOURCES:
X 11 area
X2 line
AMBIENT STANDARD:
75 µg/m3 (SA 24-Hour standard)
DATE:
01/07/2017

FIGURE 5-2: PREDICTED DAILY AVERAGE PM10 CONCENTRATIONS AT THE
PROPOSED MINE DUE TO CONSTRUCTION ACTIVITIES.
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Predicted Incremental Annual PM10 Concentrations (Construction Phase)

COMMENTS:
Pink Band – exceedance
of SA annual PM10
standard of 40 µg/m3.
Exceedances are
observed around area of
construction activity

GRID SIZE:
MODEL:
10 x 10 km
AERMOD View
GRID:
OUTPUT TYPE:
Multi-tier – 3 tiers
Ground Level Concentrations
NUMBER OF SOURCES:
ASSUMPTIONS:
X 11 area
No dust suppression
X2 line
AMBIENT STANDARD:
40 µg/m3 (SA annual standard)
DATE:
01/07/2017

FIGURE 5-3: PREDICTED ANNUAL AVERAGE PM10 CONCENTRATIONS AT THE
PROPOSED MINE DUE TO CONSTRUCTION ACTIVITIES.

Predicted Incremental 24-Hour PM2.5 Concentrations (Construction
Phase)

COMMENTS:
Pink Band – exceedance
of the current SA 24-Hour
PM2.5 standards of 40
µg/m3.
Exceedances are
observed ≤ 500m from
farm Portion 8 boundary
and proposed road &
pipeline route

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile Ground Level
Concentrations
ASSUMPTIONS:
No dust suppression

NUMBER OF
SOURCES:
X 11 area
X2 line
AMBIENT STANDARD:
40 µg/m3 (SA 24-Hour standard) (current)
25 µg/m3 (SA 24-Hour standard) (By 1 Jan 2030)
DATE:
30/06/2017

FIGURE 5-4: PREDICTED DAILY AVERAGE PM2.5 CONCENTRATIONS AT THE
PROPOSED MINE DUE TO CONSTRUCTION ACTIVITIES.
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Predicted Incremental Annual PM2.5 Concentrations (Construction Phase)

COMMENTS:
Pink Band – exceedance
of the current SA annual
PM2.5 standard of 20
µg/m3.
Exceedances are
observed near area of
activity.

GRID SIZE:
MODEL:
10 x 10 km
AERMOD View
GRID:
OUTPUT TYPE:
Multi-tier – 3 tiers
Ground Level Concentrations
NUMBER OF SOURCES:
ASSUMPTIONS:
X 11 area
No dust suppression
X2 line
AMBIENT STANDARD:
20 µg/m3 (SA annual standard) (Current)
15 µg/m3 (SA annual standard) (By 1 Jan 2030)
DATE:
30/06/2017

FIGURE 5-5: PREDICTED ANNUAL AVERAGE PM2.5 CONCENTRATIONS AT
THE PROPOSED MINE DUE TO CONSTRUCTION ACTIVITIES.
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TABLE 5-14: SUMMARY OF PREDICTED MAXIMUM MODELLED INCREMENTAL CONCENTRATIONS A THE SENSITIVE RECEPTOR LOCATED ON
PORTION 17 & 20 OF FARM SCHURVEKOP – CONSTRUCTION PHASE.

POLLUTANT
Construction Phase
Dust Fallout(1)
PM10
PM2.5

AVERAGING TIME

MAXIMUM MODELLED
CONCENTRATION
(µG/M3) (3)

COMPLIANCE
AIR QUALITY STANDARD (µG/M3)

Daily

180

Daily

>120

600(2)
75

Annual

15.74

40

Daily

20.56

40

Annual

0.95

20

Notes:
(1) Dust fallout given in mg/m2/day
(2) Residential area dust fallout standard
(3) At an identified point at the receptor
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5.4.2

Operational Phase

5.4.2.1 Dust Fallout
Predicted incremental dust fallout rates associated with proposed operational activities at the mine
are given in Figure 5-6.


Predicted incremental dust fallout rates:
o

Comply with the non-residential standard of 1200 mg/m2/day and residential standard
of 600 mg/m2/day beyond all boundaries of the mining right application area, except
the western boundary of Portion 8. Exceedances of the limits are observed within
~800m from the farm boundary of Portion 8, near the area of mining activity.

o

Relatively low incremental dust fallout rates are predicted beyond ~1km from the
mine’s operations.

5.4.2.2 PM10 Concentrations
Predicted incremental PM10 concentrations associated with proposed operational activities at the
mine are given in Figure 5-7 and Figure 5-8.


Predicted incremental PM10 concentrations:
o

Exceed the daily average standard of 75 µg/m3 outside the mining right application
area. Exceedances of the daily standard occur within ~6km from the boundary line
(Figure 5-7).

o

Comply with the annual average standard of 40 µg/m3 beyond all site boundaries of
the mining right application area, except the western border of farm Portion 8 (Figure
5-8). Exceedances of the annual limit are observed mostly within the mining right area
and near mining activity.

o

Under the worst-case scenario, exceedances of the daily limit occur at the nearby
sensitive receptor during the operation phase (Figure 5-7).

5.4.2.3 PM2.5 Concentrations
Predicted incremental PM2.5 concentrations associated with proposed operational activities at the
mine are given in Figure 5-9 and Figure 5-10.


Predicted incremental PM2.5 concentrations:
o

Comply with the daily average standard of 40µg/m3 over most of the mining right area,
with exceedances observed beyond the western border of Portion 8 (~400m from
boundary) (Figure 5-9).

o

Comply with the annual average standard of 20 µg/m3; with no exceedances observed
(Figure 5-10).
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5.4.2.4 SO2 Concentrations
Predicted incremental SO2 concentrations associated with proposed truck hauling activities, for the
transportation of material off site, are well within the allowable hourly, daily and annual standards of
350 µg/m3, 125 µg/m3 and 50 µg/m3 (Figure 5-11, Figure 5-12 and Figure 5-13). Incremental SO2
concentrations are predicted to be very low to negligible both within and outside the mining right
application area.

5.4.2.5 NO2 Concentrations
Predicted incremental NO2 concentrations associated with proposed truck hauling activities, for the
transportation of material off site, comply with the annual average standard of 40 µg/m3; but exceed
the daily limit of 200 µg/m3. Exceedances are observed within ~300m from the hauling road (Figure
5-14 and Figure 5-15).

5.4.2.6 CO Concentrations
Predicted incremental CO concentrations associated with proposed truck hauling activities, for the
transportation of material off site, fall well below the allowable hourly and 8-houlry standards of 30,000
µg/m3 and 10,000 µg/m3 (Figure 5-16 and Figure 5-17). Low incremental concentrations are observed
both within and outside the mining right application area.
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Predicted Incremental Dust Fallout (TSP) Rates (Operation Phase)

COMMENTS:
Pink band exceedances of the
non-residential area
standard of 1200
mg/m2/day.
Orange band exceedances of the
residential area
standard of 600
mg/m2/day.

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF
SOURCES:
X 24 area
X1 line

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile Deposition Rates
ASSUMPTIONS:
Dust suppression by water
spraying on unpaved haul road
(75% control efficiency); exposed
areas & sizing stations (50%
control efficiency)
DUST FALLOUT STANDARD:
1200 mg/m2/day (non-residential areas)
600 mg/m2/day (residential areas)
DATE:
01/07/2017

FIGURE 5-6: PREDICTED DUST FALLOUT RATES AT THE PROPOSED MINE DUE
TO OPERATION ACTIVITIES.

Predicted Incremental 24-Hour PM10 Concentrations (Operation Phase)

COMMENTS:
Orange and Pink Bands –
exceedance of SA 24-H
PM10 standard of 75
µg/m3.
Exceedances are
observed ≤ 6 km from
mining right application
area boundary

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 24 area
X1 line

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile Ground Level
Concentrations
ASSUMPTIONS:
Dust suppression by water
spraying on unpaved haul
road (75% control efficiency);
exposed areas & sizing
stations (50% control
efficiency)

AMBIENT STANDARD:
75 µg/m3 (SA 24-Hour standard)
DATE:
30/06/2017

FIGURE 5-7: PREDICTED DAILY AVERAGE PM10 CONCENTRATIONS AT THE
PROPOSED MINE DUE TO OPERATION ACTIVITIES.
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Predicted Incremental Annual PM10 Concentrations (Operation Phase)

COMMENTS:
Pink Band – exceedance
of SA annual PM10
standard of 40 µg/m3.
Exceedances are
observed near area of
activity

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 24 area
X1 line

MODEL:
AERMOD View
OUTPUT TYPE:
Ground Level Concentrations
ASSUMPTIONS:
Dust suppression by water
spraying on unpaved haul
road (75% control efficiency);
exposed areas & sizing
stations (50% control
efficiency)

AMBIENT STANDARD:
40 µg/m3 (SA annual standard)
DATE:
30/06/2017

FIGURE 5-8: PREDICTED ANNUAL AVERAGE PM10 CONCENTRATIONS AT THE
PROPOSED MINE DUE TO OPERATION ACTIVITIES.

Predicted Incremental 24-Hour PM2.5 Concentrations (Operation Phase)

COMMENTS:
Pink Bands exceedances of the
current SA 24-Hour PM2.5
standards of 40 µg/m3.
Exceedances are
observed near area of
activity

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF
SOURCES:
X 24 area
X1 line

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile Ground Level
Concentrations
ASSUMPTIONS:
Dust suppression by water
spraying on unpaved haul
road (75% control efficiency);
exposed areas & sizing
stations (50% control
efficiency)

AMBIENT STANDARD:
40 µg/m3 (SA 24-Hour standard) (current)
25 µg/m3 (SA 24-Hour standard) (By 1 Jan 2030)
DATE:
01/07/2017

FIGURE 5-9: PREDICTED DAILY AVERAGE PM2.5 CONCENTRATIONS AT
THE PROPOSED MINE DUE TO OPERATION ACTIVITIES.
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Predicted Incremental Annual PM2.5 Concentrations (Operation Phase)

Predicted Incremental 1-Hour SO2 Concentrations (Operation Phase)

COMMENTS:

COMMENTS:

No exceedance of the
current SA annual PM2.5
standard of 20 µg/m3.

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 24 area
X1 line

MODEL:
AERMOD View
OUTPUT TYPE:
Ground Level Concentrations
ASSUMPTIONS:
Dust suppression by water
spraying on unpaved haul
road (75% control efficiency);
exposed areas & sizing
stations (50% control
efficiency)

AMBIENT STANDARD:
20 µg/m3 (SA annual standard) (Current)
15 µg/m3 (SA annual standard) (By 1 Jan 2030)
DATE:
01/07/2017

FIGURE 5-10: PREDICTED ANNUAL AVERAGE PM2.5 CONCENTRATIONS
AT THE PROPOSED MINE DUE TO OPERATION ACTIVITIES.

No exceedances of the
SA hourly SO2 standard
of 350 µg/m3 observed.

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 1 line

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile Ground Level
Concentrations
ASSUMPTIONS:
Hauling 06:00 – 20:00

AMBIENT STANDARD:
350 µg/m3 (SA hourly standard)
DATE:
29/06/2017

FIGURE 5-11: PREDICTED HOURLY AVERAGE SO2 CONCENTRATIONS AT THE
PROPOSED MINE DUE TO TRUCK HAULING ACTIVITIES.
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Predicted Incremental 24-Hour SO2 Concentrations (Operation Phase)

Predicted Incremental Annual SO2 Concentrations – Operation Phase

COMMENTS:

COMMENTS:

No exceedances of the
SA daily SO2 standard of
125 µg/m3 observed.

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 1 line

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile Ground Level
Concentrations
ASSUMPTIONS:
Hauling 06:00 – 20:00

AMBIENT STANDARD:
125 µg/m3 (SA daily standard)
DATE:
29/06/2017

FIGURE 5-12: PREDICTED DAILY AVERAGE SO2 CONCENTRATIONS AT THE
PROPOSED MINE DUE TO TRUCK HAULING ACTIVITIES.

No exceedances of the SA
daily SO2 standard of 50
µg/m3 observed.

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers

MODEL:
AERMOD View
OUTPUT TYPE:
Ground Level Concentrations

NUMBER OF SOURCES:
X 1 line

ASSUMPTIONS:
Hauling 06:00 – 20:00

AMBIENT STANDARD:
50 µg/m3 (SA annual standard)
DATE:
29/06/2017

FIGURE 5-13: PREDICTED ANNUAL AVERAGE SO2 CONCENTRATIONS AT THE
PROPOSED MINE DUE TO TRUCK HAULING ACTIVITIES.
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Predicted Incremental 1-Hour NOx Concentrations (Operation Phase)

Predicted Incremental Annual NOx Concentrations (Operation Phase)

COMMENTS:

COMMENTS:

Pink Band - exceedance of
the SA hourly standard of
200µg/m3.
Exceedance observed
near haul road (≤ 300m)

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 1 line

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile Ground Level
Concentrations
ASSUMPTIONS:
Hauling 06:00 – 20:00

AMBIENT STANDARD:
200 µg/m3 (SA hourly standard)
DATE:
29/06/2017

FIGURE 5-14: PREDICTED HOURLY AVERAGE NOx CONCENTRATIONS AT THE
PROPOSED MINE DUE TO TRUCK HAULING ACTIVITIES.

No exceedance of the SA
annual standard of
40µg/m3.

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 1 line

MODEL:
AERMOD View
OUTPUT TYPE:
Ground Level Concentrations
ASSUMPTIONS:
Hauling 06:00 – 20:00

AMBIENT STANDARD:
40 µg/m3 (SA annual standard)
DATE:
29/06/2017

FIGURE 5-15: PREDICTED ANNUAL AVERAGE NOx CONCENTRATIONS AT THE
PROPOSED MINE TO TRUCK HAULING ACTIVITIES.
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Predicted Incremental 1-Hour CO Concentrations (Operation Phase)

Predicted Incremental 8-Hour CO Concentrations (Operation Phase)

COMMENTS:

COMMENTS:

No exceedances of the
SA hourly standard of
30 000 µg/m3.

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 1 line

MODEL:
AERMOD View
OUTPUT TYPE:
99 Percentile ground Level
Concentrations
ASSUMPTIONS:
Hauling 06:00 – 20:00

AMBIENT STANDARD:
30 000 µg/m3 (SA hourly standard)
DATE:
29/06/2017

FIGURE 5-16: PREDICTED HOURLY AVERAGE CO CONCENTRATIONS AT THE
PROPOSED MINE DUE TO TRUCK HAULING ACTIVITIES.

No exceedances of the
SA 8-hourly standard of
10 000 µg/m3.

GRID SIZE:
10 x 10 km
GRID:
Multi-tier – 3 tiers
NUMBER OF SOURCES:
X 1 line

MODEL:
AERMOD View
OUTPUT TYPE:
99th Percentile ground Level
Concentrations
ASSUMPTIONS:
Hauling 06:00 – 20:00

AMBIENT STANDARD:
10 000 µg/m3 (SA 8-hourly standard)
DATE:
29/06/2017

FIGURE 5-17: PREDICTED 8-HOURLY AVERAGE CO CONCENTRATIONS AT THE
PROPOSED MINE DUE TO TRUCK HAULING ACTIVITIES.
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TABLE 5-15: SUMMARY OF PREDICTED MAXIMUM MODELLED INCREMENTAL CONCENTRATIONS A THE SENSITIVE RECEPTOR LOCATED ON
PORTION 17 & 20 OF FARM SCHURVEKOP – OPERATION PHASE.

POLLUTANT
Construction Phase
Dust Fallout(1)
PM10
PM2.5

SO2

NO2
CO

AVERAGING TIME

MAXIMUM MODELLED
CONCENTRATION
(µG/M3) (3)

COMPLIANCE
AIR QUALITY STANDARD (µG/M3)

Daily

190

Daily

>120

600(2)
75

Annual

20.11

40

Daily

17.7

40

Annual

1.49

20

Hourly

<0.01

350

Daily

Negligible

125

Annual

Negligible

50

Hourly

8.69

200

Annual

0.44

40

Hourly

3.71

30 000

8-hourly

3.12

10 000

Notes:
(1) Dust fallout given in mg/m2/day
(2) Residential area dust fallout standard
(3) At an identified point at the receptor
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5.4.3

Cumulative Impacts

Emissions from sources need to be assessed in terms of the cumulative impacts in an area. The Code
of Practice for Air Dispersion Modelling in Air Quality Management in South Africa (DEA, 2014),
outlines the following for sources influenced by background concentrations e.g. in urban areas and
priority areas:


For annual averages, sum of the highest predicted concentration (CP) and background
concentration (CB) must be less than the National ambient air quality standards, no
exceedances allowed;



For short-term averages (24 hours or less), sum of the 99th percentile concentrations and
background CB must be less than the National ambient air quality standards. Wherever one
year is modelled, the highest concentrations shall be considered.

In determining the cumulative impacts, predicted incremental concentrations (as determined beyond
the sites boundary) should be added to the measured background concentrations for the applicable
pollutant averaging periods. Inside the site boundary, air pollutant concentrations are required to
comply with occupational health and safety standards.

The existing air quality situation is usually evaluated using available monitoring data from permanent
ambient air quality monitoring stations and dust fallout networks operated near to or at the project
site. No nearby ambient air quality monitoring stations or dust fallout stations were identified for the
project area and as such, the background air pollutant concentrations could not be defined for the
project area. Therefore, the cumulative impacts could not be assessed.
The level of impact of proposed construction and operational activities associated with the mine is
assessed below (Table 5-16 to Table 5-17). The method for determining the level of impact was based
on an impacting rating method used by SIVEST (appendix A).
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TABLE 5-16: DESCRIPTION OF AIR QUALITY IMPACTS ASSOCIATED WITH PROPOSED CONSTRUCTION AND OPERATION ACTIVITIES AT SCHURVEKOP MINE.
Averaging
Period
SCHURVEKOP COAL MINE
Pollutant

Nature

Extent

Probability

Reversibility

Negative
impact to
ambient air
quality
through
emissions

Local - impact
limited to the
site & the local
area outside the
site boundary

Probable the impact
will likely
occur ( 5075% chance)

Partly reversible the impact can be
minimised
through the
implementation of
mitigation
measures

Irreplaceable loss

Duration

Cumulative Effect

Intensity/Magnitude

Significance Rating

CONSTRUCTION PHASE

Dust Fallout

Daily

PM10

Daily

Annual
PM2,5

Daily
Annual

Marginal loss of Short term - limited to
resource (air
period of construction
quality)
Significant impact results in
significant loss of
resource (air
quality)
Marginal loss of
resource (air
quality)

Medium - impact
would result in minor
cumulative effects
High - impact would
result in significant
cumulative effects

Medium - impact alters the Negative low impact
quality, use & integrity of
component but the
component still continues Negative medium impact
to function in a
moderately modified way
Negative medium impact
& maintains general
integrity

Marginal loss of
resource (air
quality)

Medium - impact
Medium - impact alters the Negative medium impact
would result in minor quality, use & integrity of
cumulative effects
component but the
component still continues Negative medium impact
High - impact would
to function in a
result in significant
moderately modified way
cumulative effects
Negative medium impact
& maintains general
integrity

Medium - impact
would result in minor
cumulative effects

Negative low impact
Negative low impact

OPERATION PHASE

Dust Fallout

Daily

PM10

Daily

Negative
impact to
ambient air
quality
through
emissions

Local - impact
limited to the
site & the local
area outside the
site boundary

Probable the impact
will likely
occur ( 5075% chance)

Annual
PM2,5

Daily
Annual

SO2

Hourly
Daily
Annual

NOx

Daily

Negative
impact to
ambient air
quality
through
emissions

Local - impact
limited to the
site & the local
area outside the
site boundary

Probable the impact
will likely
occur ( 5075% chance)

Annual

CO

Hourly
8-hourly

Partly reversible the impact can be
minimised
through the
implementation of
mitigation
measures

Significant impact results in
significant loss of
resource (air
quality)
Marginal loss of
resource (air
quality)

Barely reversible - Marginal loss of
the impact is
resource (air
unlikely to be
quality)
reversed

long term - limited to
period of operation
(operational life of
development)

Medium - impact
would result in minor
cumulative effects
long term - limited to
period of operation
(operational life of
development)

Negligible - impact
would result in
negligible to no
cumulative impacts

Negative medium impact
Negative medium impact
Low - impact affects the
Negative low impact
quality, use & integrity of Negative low impact
the system in a way that is
not really perceptible
Negative low impact

Medium - impact
Medium - impact alters the
would result in minor quality, use & integrity of
cumulative effects
component but the
component still continues
to function in a
moderately modified way
& maintains general
integrity
Low - impact would
Low - impact affects the
result in low
quality, use & integrity of
cumulative effects
the system in a way that is
not really perceptible

Negative medium impact

Negative medium impact

Negative low impact
Negative low impact
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TABLE 5-17: RATING OF AIR QUALITY IMPACTS ASSOCIATED WITH PROPOSED CONSTRUCTION AND OPERATION ACTIVITIES AT SCHURVEKOP MINE.
Averaging
Period

Pollutant

Nature

Extent

Probability

Irreplaceable
loss

Reversibility

Cumulative
Effect

Duration

Intensity/Mag
nitude

Calculated
Significance

Significance Rating

SCHURVEKOP COAL MINE
CONSTRUCTION PHASE

Dust Fallout
PM10
PM2,5

Da i l y
Da i l y
Annua l
Da i l y
Annua l

Nega tive
i mpa ct to
a mbi ent a i r
qua l i ty
through
emi s s i ons

2

3

2

2

1

3

2

26

2

3

2

3

1

4

2

30 Nega tive medi um i mpa ct

2

3

2

3

1

4

2

30 Nega tive medi um i mpa ct

2

3

2

2

1

3

2

26

Nega tive l ow i mpa ct

2

3

2

2

1

3

2

26

Nega tive l ow i mpa ct

Nega tive
i mpa ct to
a mbi ent a i r
qua l i ty
through
emi s s i ons

2

3

2

2

3

3

2

30 Nega tive medi um i mpa ct

2

3

2

3

3

4

2

34 Nega tive medi um i mpa ct

2

3

2

3

3

4

2

34 Nega tive medi um i mpa ct

2

3

2

2

3

3

2

30 Nega tive medi um i mpa ct

2

3

2

2

3

3

2

30 Nega tive medi um i mpa ct

2

3

3

2

3

1

1

14

Nega tive l ow i mpa ct

2

3

3

2

3

1

1

14

Nega tive l ow i mpa ct

2

3

3

2

3

1

1

14

Nega tive l ow i mpa ct

2

3

3

2

3

3

2

32 Nega tive medi um i mpa ct

2

3

3

2

3

3

2

32 Nega tive medi um i mpa ct

2

3

3

2

3

2

1

15

Nega tive l ow i mpa ct

2

3

3

2

3

2

1

15

Nega tive l ow i mpa ct

Nega tive l ow i mpa ct

OPERATION PHASE

Dust Fallout
PM10
PM2,5

Da i l y
Da i l y
Annua l
Da i l y
Annua l
Hourl y

SO 2

Da i l y
Annua l

NOx
CO

Hourl y
Annua l
Hourl y
8-hourl y

Nega tive
i mpa ct to
a mbi ent a i r
qua l i ty
through
emi s s i ons
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5.1

Assumptions and Limitations

The following key assumptions and limitations of the study are given below:

Limitations:


Only activities taking place within the site boundary were considered in this assessment. No
background emission sources (occurring outside the site boundary) were included.



Detailed information for each emission source is required for input into the model, such as the
dimensions, material throughputs, material characteristics and the exact locality of the
sources. In some instances, not all these details are known at the design stages of the project.
To account for the emissions, assumptions and estimates were made where necessary.



The study is limited by the amount of detailed information that could be provided at the time
of modelling.



The results of the dispersion model provide good insight into the dispersion of the pollutants
due to onsite emitting activities, however, it should be noted that the model can provide
overestimated concentrations, which should be taken into consideration when interpreting the
results.

Assumptions:


Data/information provided by the client and used as input into the model were assumed to be
accurate and complete at the time of modelling.



Operation hours were assumed to occur for 24 hours a day for 7 days a week, except for
hauling material off site which was assumed to occur from 06:00 – 20:00 each day.



Construction hours were assumed to occur for 10 hours a day for 5 days a week (no
weekends).



An hourly throughput of 250 tonnes/hour for the sizing stations and conveyor transfer points
was used.



No mitigation measures were considered for the construction phase of the project.



The only mitigation measures considered in this assessment included standard water spraying
on the unpaved haul road (75% control efficiency), at the primary sizing stations and on the
exposed areas such as the stockpiles and discard dump (50% control efficiency). It is expected
that the mine will implement these dust control measures to achieve the minimum control
efficiencies as assessed in this study.
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6

MITIGATION MEASURES

The recommendations provided below are only briefly outlined within a general context. A detailed
dust management plan, using a combination of the recommendations provided as a tool, would need
to be developed and compiled specifically for the project. The choice of mitigation measures for
inclusion in the dust management plan will depend on several factors such as the availability of
resources, practicality, effectiveness and affordability.

6.1

Operational Phase

A few methods are available to reduce dust emissions from mining and processing operations. Most
dust control techniques use wet suppression, although there are other methods such as the use of
chemical agents. Recommended control measures and their efficiency for reduced dust emissions
are given in Table 6-1. A general summary of recommendations made and air quality monitoring
requirements is provided in Table 6-2.

Dust generated from material handling operations and mining operations can be significantly reduced
by wet suppression with the use of water sprays. However, the combined use of water sprays with
chemical surfactants provide more extensive wetting making it a more effective technique than water
suppression alone. The loading, transfer and discharge of materials should take place with a minimum
height of fall and be shielded against the wind.

Controls to reduce emissions from unpaved roads can include vehicle restrictions which limit the
speed, weight and number of vehicles on the road, surface improvements (paving or adding gravel to
the road) and surface treatments (wet suppression or surface treatments) (USEPA, 1996). However,
reducing the vehicle speeds is not always feasible as it decreases the overall mine productivity while
paving is not economically attractive as many of the haul roads are not permanent. The use of
materials with low silt content (such as gravel) also requires regular maintenance and replacement.

Wet suppression increases the moisture content which causes particles to agglomerate, thereby
decreasing the likelihood of particles becoming suspended due to vehicle entrainment. However, the
efficiency of watering depends on the amount of water added during each application, the application
frequency, the weight, speed and number of vehicles travelling on the road and the prevailing
meteorological conditions. Other methods such as chemical suppression reduce emissions by
changing the physical characteristics of the existing road surface. However, chemical suppressants
can be costly but they have less frequent reapplication requirements. A control efficiency of
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approximately 80% can be achieved when applied at a regular interval of 2 weeks to 1 month (USEPA,
1996).

Wind erosion from stockpiles and open areas can be minimised using water sprays, wind breaks,
vegetation and enclosures.
TABLE 6-1: CONTROL MEASURES TO CONTROL DUST EMISSIONS DURING OPERATION (NPI, 2012).

SOURCE

Offloading trucks

Loading stockpiles

Unloading from
stockpiles
Loading to trains/rail
wagons
Miscellaneous
transfer and
conveying
Hauling

Wind erosion from
stockpiles

Wind erosion

RECOMMENDED CONTROL
MEASURES

CONTROL
EFFICIENCY (%)

Water sprays

70

Variable height stacker
Water sprays
Telescopic chute with sprays
Total enclosure
Water Sprays
Wind breaks
Enclosure
Enclosure and use of fabric filters
Water sprays with chemicals
Enclosure
Enclosure and use of fabric filters
Level 1 watering (2 litres/m2/hr)
Level 2 watering (>2 litres/m 2/hr)
Sealed or salt encrusted roads
Water sprays
Wind breaks
Total enclosure
Rock armour and/or topsoil applied
Primary rehabilitation
Secondary rehabilitation
Vegetation
Re-vegetation
Fully rehabilitated

25
50
75
99
50
30
70
99
90
70
99
50
75
100
50
30
99
30
30
60
40
90
100
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TABLE 6-2: SUMMARY OF RECOMMENDATIONS AND MONITORING REQUIREMENTS.
MONITORING PROGRAM
POLLUTANT

ACTIVITIES

TIMEFRAME ( = yes) (X = no)

MITIGATION MEASURE
MONITORING

Fugitive Dust
– TSP, PM10
& PM2.5

Fugitive Dust
– TSP, PM10
& PM2.5
& Gases

Construction
activities; material
handling operations;
exposed areas,
stockpiles & dump;
mining activity (front
end loaders,
bulldozers, etc.);
loading and
offloading
operations; crushing
& screening.

Vehicle dust
entrainment, truck
exhaust emissions
and any other mining
vehicle/equipment
exhaust emissions



A dust management plan will need to be
developed for proposed onsite activities.



Dust control measures need to be
assessed in detail and incorporated into
the plan.



The plan should include appropriate
mitigation measures as described in
Table 6-1 for all key dust emission
sources.

**Note, the plan and choice of mitigation
measures will depend on the availability of
resources, practicality, effectiveness and
affordability.





Have clearly defined hauling
routes/vehicle access areas. These
areas should preferably be paved where
possible or treated for dust suppression.
Conduct regular cleaning/sweeping of
paved road surfaces to prevent the
accumulation of dust.



Conduct regular maintenance and
checks for haul road surfaces.



Immediate clean-up of any spillage.



All material that is being transported
should be covered during transport
(where possible).



Control the number of trucks on the road,
weight of trucks and the travelling speed.
Implement strict vehicle speed limits.

Monthly dust fallout monitoring
as per the National Dust Control
Regulations (2013) and
reporting.
Monthly PM10 and PM2.5
ambient monitoring and
reporting.

Pre operation

Post –

During operation

operation

–

–

X

For dust
fallout &
PM10/PM2.5

For dust
fallout &
PM10/PM2.5

(not required if
mining areas
are
rehabilitated)

(please see
note under
monitoring)

** Note, it is recommended that
baseline dust fallout, PM10 and
PM2.5 concentrations are
determined prior to
commencement of activity.

Monthly dust fallout monitoring
as per the National Dust Control
Regulations (2013) and
reporting.

–

–

For dust
fallout &
PM10/PM2.5

For dust
fallout &
PM10/PM2.5

X

For truck
exhaust
emissions
(if required as
per internal
emission
control
strategy)
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Consider use of cleaner fuel types and
more fuel-efficient vehicles/mobile
equipment/trucks.



Make use of more modern, fuel efficient
trucks/vehicles; which have improved
exhaust emission control
devices/systems in place;
Switch off engines whilst not in use;
Determine desired emission rates and
measure/monitor truck exhaust
emissions against these desired levels.
Establish a maintenance schedule to
ensure proper maintenance of the trucks
& mobile equipment;








Conduct regular maintenance and quality
checks (engines/tyres) for all heavy
mobile equipment/trucks.



Ensure optimal fuel combustion
efficiency;
Develop an integrated emission control
strategy that involves all departments of
mine (i.e. management, production,
maintenance and environment, health &
safety).
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6.2

Dust Fallout Monitoring and PM10 & PM2.5 Monitoring

Dust fallout monitoring and PM10 and PM2.5 ambient monitoring is recommended for the proposed
mine. The PM10 and PM2.5 ambient station can be installed by the nearby sensitive receptor on
Portion 17 and 20. The potential dust fallout monitoring and PM10 and PM2.5 monitoring sites are
given in Figure 6-1. Please note that the potential general areas for the dust buckets and PM10 and
PM2.5 monitor are provided and not the exact localities. The recommended sites may change
depending on accessibility, security, practicality, etc. The proposed potential sites were chosen during
a desktop study considering accessibility (based on Google Earth), the locality of proposed emission
sources and activities, existing sensitive receptors, terrain, prevailing wind directions and the output
of the modelling assessment.
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FIGURE 6-1: RECCOMENDED POSSIBLE DUST FALLOUT AND PM10 & PM2.5 SAMPLING SITES.
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6.3

Summary and Conclusions

Rayten Engineering Solutions was appointed by Cabanga Environmental to compile an Air Quality
Impact Assessment report for the proposed Schurvekop mine located in the Gert Sibande District
Municipality, Mpumalanga. The main objective of the Air Quality Impact Assessment is to determine
the potential impact of emissions from the construction and operational activities associated with the
proposed project on ambient air quality in terms of the criteria air pollutants and dust fallout.

As part of the Air Quality Impact Assessment, a Baseline Air Quality Assessment was undertaken to
determine the prevailing meteorological conditions at the site, establish baseline concentrations of
key air pollutants of concern, identify existing sources of emissions and identify key sensitive
receptors surrounding the project site. MM5 meteorological data for the project area for the period 01
January 2014 – 31 December 2016 was used. The Air Quality Impact Assessment consisted of an
emissions inventory and subsequent dispersion modelling simulations to determine TSP (as dust
fallout), PM10, PM2.5, SO2, NO2 and CO concentrations associated with proposed activities during
the construction and operational phases of the project. Comparison of the modelled concentrations
was made with the South African Ambient Air Quality Standards and the South African National Dust
Control Regulations to determine compliance. The main conclusions based on the information
obtained during the Baseline Assessment can be summarised as follows:

The Schurvekop mine is located on Farm Schurvekop 227 IS, approximately 20 km north of the town
of Bethal and 20 km east of the town of Ga-Nala. The land use immediately surrounding the project
site consists predominantly of cultivated fields (maize plantations). There are small residential
settlements found on farm Portions 17 and 20 of Schurvekop 227 IS, with farmsteads on Portions 6
and 8. Existing key sources of air pollution surrounding the project site have been identified to be:


Agricultural activity (immediate surrounding);



Mining Activity (north of site);



Vehicle dust entrainment on unpaved roads (immediate surrounding);



Wind erosion from exposed areas (e.g. stockpiles, open storage piles, cultivated land,
degraded land, etc.); and



Power station activity (e.g. Komati power station).

Based on the prevailing wind fields for the period January 2014 to December 2016, emissions from
operations at Schurvekop mine will likely be transported towards the south-western and south-eastern
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quadrants. Moderate to fast wind speeds observed may result in effective dispersion and dilution of
emissions from the proposed mine; however, these may also facilitate dust emissions from exposed
areas and open storage piles. Removal of pollutants via wet depositional processes would be evident
during the spring and summer seasons, thus lower ambient concentrations of pollutants could be
expected during these seasons. Elevated levels of pollutants would be expected during the autumn
and winters seasons.

The existing air quality situation is usually evaluated using available monitoring data from permanent
ambient air quality monitoring stations and dust fallout networks operated near the project site. There
was no data available (that could be determined) to present background concentrations for SO2, NO2,
CO, PM2.5, PM10 and dust fallout rates. As dust is identified as a key pollutant of concern, it is
recommended that monitoring is conducted to determine the baseline PM10 and PM2.5
concentrations and dust fallout rates.

The main conclusions of the Impact Assessment for the project site can be summarised as follows for
the construction and operational phases.

Dust and gaseous emissions are identified for proposed activities at the Schurvekop mine and will be
emitted from the below key sources.


Dust and Particulate Emissions:
o

Heavy construction activity;

o

Topsoil and overburden removal;

o

Material storage (stockpiles) and wind erosion from exposed areas;

o

Crushing and screening dry material;

o

Material handling (transfer, loading and offloading, tipping, conveying, etc.);

o

Front-end-loaders used to load product onto trucks;

o

Vehicle dust entrainment on the unpaved gravel access road due to truck hauling
activities (transporting material off site).



Gaseous Emissions
o

Truck exhaust emissions due to truck hauling activities (transporting material off site).

The following main conclusions are made based on the dispersion modelling plots for the construction
(scenario A) and operational (scenario B) phases of the project:


In this assessment, no mitigation measures were modelled for the construction phase.
Mitigation measures considered for the operational phase, included basic wetting practices on
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the stockpile areas, haul road and at the sizing stations. These excluded any additional
mitigation measures summarised further below and under section 6 of the report.


In both scenarios high PM10 concentrations, including exceedances of the daily and annual
limits, are observed outside the mining right application area, mostly within 6km from centre
of the mine’s operations. Under the worst-case scenario, exceedances of the daily and annual
limits are predicted to occur at the nearby sensitive receptor located on farm Portions 17 and
20.



Predicted incremental PM2.5 concentrations due to proposed construction and mining
activities at Schurvekop mine are relatively low beyond 1km from the centre of the mine’s
operations. Elevated PM2.5 concentrations are observed near the mine, with exceedances
prevalent near the source of emissions. No exceedances of the annual limit are observed
during the operational phase of the project.



Air quality impacts due to truck hauling activities during the operational phase of the mine are
predicted to be low in terms of SO2 and CO; with low to negligible incremental concentrations
observed over the project area. On the other hand, exceedances of the NO2 daily limit are
observed, but these occur near the source (hauling road). Predicted incremental NO 2
concentrations due to truck hauling activities are predicted to be low beyond 1km from the
road.



The results of the dispersion model provide good insight into the dispersion of the pollutants
due to onsite emitting activities; however, it should be noted that the model can provide
overestimated concentrations, which should be taken into consideration when interpreting the
results.

Predicted incremental PM2.5 concentrations and dust fallout rates at the nearby residential receptor
located on farm Portion 17 and 20 are predicted to be relatively low; however, background
concentrations and dust fallout rates may be high due to the existing mining and agricultural activity
taking place near to the mine. Even though, the cumulative impacts could not be assessed in this
study, as there was no background air quality data available for the project site, the cumulative impact
for these pollutants could be significant when considering existing emission sources. As such, it is
recommended that baseline dust fallout and PM10/PM2.5 monitoring is conducted at the project site.
Recommendations for samplings sites are provided under Section 6 of the report.

For the construction phase, dust control measures were not considered, however, the impacts on
dust fallout and PM10, PM2.5 concentrations associated with construction activity are considered
short term and will be limited to the construction phase of the project. Mitigation measures considered
for the operational phase of the project included, standard wetting practices on the haul road, at the
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sizing stations and at the exposed areas (stockpiles, box-cut and discard dump). Additional mitigation
measures were not modelled in this study. Other dust mitigation measures (provided in Table 6-1 &
Table 6-2) that could be considered and their control efficiencies (%) are listed below.
o

Water sprays / misting at loading and offloading points (50% - 70%);

o

Wind breaks at active stockpiles (up to 30%);

o

Water spray with chemical binding agents (up to 90%);

o

Enclosure of dust sources (up to 99%);

o

Paving of haul road (up to 99%);

o

Rock cladding or top soiling and vegetating stockpiles (up to 30%); and

o

Enclosure of dust sources (up to 99%).

The choice of mitigation measures will depend on the availability of resources, practicality,
effectiveness and affordability. Therefore, it is recommended that a dust management plan is
developed for the site, incorporating mitigation measures as discussed in this report, which can be
integrated into the design stages of the project.
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