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NAAQS National ambient air quality standards 
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SO2  Sulphur dioxide 
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EXECUTIVE SUMMARY 

South32 Mamatwan Hotazel Manganese Mines (South32 MMT) is an opencast manganese mine 

situated in the geographical area of the Northern Cape that contains approximately 80% of the 

world’s supply of high-grade manganese. South32 MMT produces sinter of different sizes, which are 

shipped to markets via rail or road transport.  

Due to the Sinter Plant operations, South32 MMT triggers listed activity Category 4: Metallurgical 

Industry, Sub-category 4.5 Sinter Plant, as per Government Notice Regulation 893 of 2013, 

promulgated in line with Section 21 of the National Environmental Management: Air Quality Act (Act 

39 of 2004) (NEM:AQA). South32 MMT was issued with an Atmospheric Emissions License (AEL) 

on 09 March 2020, Licence Number NC/AEL/JTG/MAM01/2012.  

The Sinter Plant consists of four stacks that are required to comply with the new plant Minimum 

Emission Standards (MES) of 50 mg/Nm3 for particulate matter (PM) from 01 April 2020. Based on 

the stack emission testing conducted between 2022 and 2024 (results used for the emissions 

inventory for this study), PDD1 and PDD2 have complied, on average, with the new plant MES for 

PM (50 mg/Nm3). The average concentrations from PDD3 also show compliance with the MES of 

135 mg/Nm3 (postponement granted until 31 March 2025). The Sinter Waste Stack (SWS) has not 

been able to achieve compliance with the more stringent MES for PM, as the current Electrostatic 

Precipitators (ESP) were designed for a maximum PM emission limit of 100 mg/Nm3. South32 MMT 

have identified a new ESP that will, once installed, be able to achieve a maximum emission rate that 

is compliant with the MES for PM. As such, South32 MMT are requesting postponement from the 

current MES until approximately January 2027, when the new ESP has been installed and is 

operational. It is noted that the date is dependant on permitting and licencing of the new ESP as well 

as design, installation, and testing requirements, thus the date is approximate only at this stage.    

WSP Group Africa (Pty) Ltd (WSP) has been appointed by South32 to undertake the postponement 

application in terms of Section 12A of the Amendments to the Listed Activities and Associated 

Minimum Emission Standards Identified in Terms of Section 21 of the NEM:AQA (GNR. 1207 of 

2018) for PM from the SWS only. As part of the postponement application, an Atmospheric Impact 

Report (AIR) (this report) is required to assess the potential air quality impacts of the Sinter Plant on 

the surrounding environment. 

The study assessed the potential impacts on the ambient air quality associated with the Sinter Plant 

stack emissions using a Level 2 (AERMOD) dispersion modelling assessment. Impacts on the 

ambient air quality for particulate matter (PM10 and PM2.5), regulated by the National Ambient Air 

Quality Standards (NAAQS), were simulated. Three modelling scenarios were conducted for 

South32 MMT, where impacts arising from their operational activities were assessed.  

 Scenario One simulated the current operating conditions whereby the SWS currently exceeds the 

MES for PM.  

• The actual emission rates (mg/Nm3) obtained from the stack testing reports were used to 

calculate the emission rates (g/s) for input into this model/assessment.  

• The actual emission rates (mg/Nm3) were, on average, below the MES for stacks PDD1, 

PDD2, and PDD3, while the emission rate for the SWS (133.44 mg/Nm3) exceeded the MES 

(50 mg/Nm3). 
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 Scenario Two simulated the future operating conditions where the SWS complies with the MES 

for PM.  

• The emission rates used for this scenario were the MES rates for all stacks, namely, PDD1, 

PDD2 and SWS (50 mg/Nm3), and PDD3 (135 mg/Nm3).  

• By using the MES for all stacks, it is noted that the emission rates, for Scenario Two are higher 

than Scenario One for stacks PDD1, PDD2, PDD3. This is due to the average stack testing 

results for these stacks remaining below the MES. 

• The higher MES emission rates were used as a conservate approach, noting that in some 

years, the stack testing results exceeded the MES. As such, this scenario takes into 

consideration that the stacks may have higher emissions in the future, compared to the 

previous years, yet remaining compliant with the MES.  

• As such this approach, is considered the worst-case approach to remain environmentally 

conservative in this assessment.   

 Scenario Three simulated the postponement operating conditions where the SWS operates with 

a maximum MES of 200 mg/Nm3 until such time as the new ESP is operational.  

• The emission rates used for this scenario were the MES rates for stacks PDD1 (50 mg/Nm3), 

PDD2 (50 mg/Nm3), PDD3 (135 mg/Nm3) and SWS (200 mg/Nm3).  

• By using the MES for stacks PDD1, PDD2 and PDD3, it is noted that the emission rates, for 

Scenario Three are higher than Scenario One. This is due to the average stack testing results 

for these stacks remaining below the MES. 

• The higher MES emission rates were used as a conservate approach, noting that in some 

years, the stack testing results exceeded the MES. As such, this scenario takes into 

consideration that the stacks may have higher emissions in the future, compared to the 

previous years, yet remaining compliant with the MES.  

• As such this approach, is considered the worst-case approach to remain environmentally 

conservative in this assessment. 

• The proposed MES of 200 mg/Nm3 for the SWS is also considered a worst-case approach to 

remain environmentally conservative in this assessment. 

An emissions inventory was developed using stack emission test results from 2022 (Levego, 2022), 

2023 (Levego, 2023) and 2024 (Levego, 2024), conducted by Levego Environmental Services, for 

input into the dispersion model. Simulated pollutant dispersion outputs were compared to the 

NAAQS (where applicable) to assess the degree of impact. Key findings are as follows: 

 Scenario One: Current Operating Conditions: 

• PM10 emissions do not result in exceedances of the ambient PM10 24-hour (75 µg/m3) or 

annual (40 µg/m3) NAAQS as simulated for the current operations.  

− The current scenario takes into account that the stack emissions from PDD1, PDD2 and 

PDD3 are below the MES and are thus currently compliant with the MES. 

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.51 µg/m3 and 0.13 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively.    
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• PM2.5 emissions do not result in exceedances of the ambient PM2.5 24-hour (40 µg/m3) or 

annual (20 µg/m3) NAAQS as simulated for the current operations.  

− The current scenario takes into account that the stack emissions from PDD1, PDD2 and 

PDD3 are below the MES and are thus currently compliant with the MES. 

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.27 µg/m3 and 0.07 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively. 

 Scenario Two: MES Compliance Operating Conditions:  

• PM10 emissions do not result in exceedances of the ambient PM10 24-hour (75 µg/m3) or 

annual (40 µg/m3) NAAQS as simulated for the future MES operations.  

− The future MES scenario takes into account that the stack emissions from PDD1, PDD2 

and PDD3 are higher than the current emissions; however, remaining compliant with MES. 

As mentioned previously, this is to ensure that a worst-case scenario is assessed to remain 

environmentally conservative.  

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.58 µg/m3 and 0.09 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively.    

• PM2.5 emissions do not result in exceedances of the ambient PM2.5 24-hour (40 µg/m3) or 

annual (20 µg/m3) NAAQS as simulated for the future MES operations.  

− The future MES scenario takes into account that the stack emissions from PDD1, PDD2 

and PDD3 are higher than the current emissions; however, remaining compliant with MES. 

As mentioned previously, this is to ensure that a worst-case scenario is assessed to remain 

environmentally conservative. 

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.31 µg/m3 and 0.05 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively. 

 Scenario Three: MES Postponement Operating Conditions:  

• PM10 emissions do not result in exceedances of the ambient PM10 24-hour (75 µg/m3) or 

annual (40 µg/m3) NAAQS as simulated for the MES postponement operations.  

− The MES postponement scenario takes into account that the stack emissions from PDD1, 

PDD2 and PDD3 are higher than the current emissions; however, remaining compliant with 

MES. As mentioned previously, this is to ensure that a worst-case scenario is assessed to 

remain environmentally conservative.  

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.80 µg/m3 and 0.20 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively.    
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• PM2.5 emissions do not result in exceedances of the ambient PM2.5 24-hour (40 µg/m3) or 

annual (20 µg/m3) NAAQS as simulated for the MES postponement operations.  

− The MES postponement scenario takes into account that the stack emissions from PDD1, 

PDD2 and PDD3 are higher than the current emissions; however, remaining compliant with 

MES. As mentioned previously, this is to ensure that a worst-case scenario is assessed to 

remain environmentally conservative. 

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.43 µg/m3 and 0.10 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively. 

 It is evident from the dispersion modelling results, that despite adopting a worst-case approach to 

the MES scenarios, the PM10 and PM2.5 concentrations remain well below the relevant NAAQS as 

well as peak concentrations remaining within the boundary of South32 MMT. 

Based on the findings of this this environmentally conservative AIR, ground-level impacts 
associated with atmospheric emissions from the Sinter Plant stacks are assessed to be low 
and therefore WSP recommends that South32 MMT be granted their postponement of the 
MES for PM for the SWS. It is further recommended, based on this assessment, that the MES 
for PM is a maximum of 200 mg/Nm3.   
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1 INTRODUCTION 

South32 Mamatwan Hotazel Manganese Mines (South32 MMT) is an opencast manganese 

mine situated in the geographical area of the Northern Cape that contains approximately 

80% of the world’s supply of high-grade manganese. South32 MMT produces sinter of 

different sizes, which are shipped to markets via rail or road transport.  

Due to the Sinter Plant operations, South32 MMT triggers listed activity Category 4: 

Metallurgical Industry, Sub-category 4.5 Sinter Plant, as per Government Notice Regulation 

893 of 2013, promulgated in line with Section 21 of the National Environmental 

Management: Air Quality Act (Act 39 of 2004) (NEM:AQA). South32 MMT was issued with 

an Atmospheric Emissions License (AEL) on 09 March 2020, Licence Number 

NC/AEL/JTG/MAM01/2012. 

The current AEL includes four stacks as part of the Sinter Plant, namely, De-Dust 1 (PDD1), 

De-Dust 2 (PDD2), De-Dust 3 (PDD3) and the Sinter Waste Stack (SWS). On 1 April 2020, 

stacks from Sinter Plants were required to comply with the new plant Minimum Emission 

Standards (MES) of 50 mg/Nm3 for particulate matter (PM). South32 MMT had applied for 

postponement of the MES for PM for all four stacks, however, only PDD3 was approved for 

postponement, thus, PDD3 is required to comply with the MES of 135 mg/Nm3 until 31 

March 2025.   

Based on the stack emission testing conducted between 2022 and 2024 (results used for the 

emissions inventory for this study), PDD1 and PDD2 have complied, on average, with the 

new plant MES for PM (50 mg/Nm3). The average concentrations from PDD3 also show 

compliance with the MES of 135 mg/Nm3. The SWS has not been able to achieve 

compliance with the more stringent MES for PM, as the current Electrostatic Precipitators 

(ESP) were designed for a maximum PM emission limit of 100 mg/Nm3. South32 are 

committed to ensuring compliance with the AEL, thus, have investigated a number of ESP 

options to achieve compliance, which includes long and short-term upgrades, a pre-

assembly upgrade and a pre-assembly new installation. The new installation has been 

identified as the most economical option, as well as achieving a maximum emission limit that 

is compliant with the MES for PM. However, the feasibility of installing the new ESP is based 

on the Sinter Plant continuing to operate under the current conditions (i.e. the SWS will 

continue to exceed the MES), whilst the ESP is being installed.   

Therefore, South32 MMT are requesting postponement of the MES for PM from the SWS 

only, until the new ESP has been installed and is operational, which is expected 

approximately in January 2027. It is noted that the date is dependent on permitting and 

licencing of the new ESP as well as design, installation, and testing requirements, thus the 

date is approximate only at this stage. WSP Group Africa (Pty) Ltd (WSP) has been 

appointed by South32 to undertake the postponement application in terms of Section 12A of 

the Amendments to the Listed Activities and Associated Minimum Emission Standards 

Identified in Terms of Section 21 of the NEM:AQA (GNR. 1207 of 2018) for PM from the 

SWS only.  
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As part of the postponement application, an Atmospheric Impact Report (AIR) (this report) is 

required to assess the potential air quality impacts of the Sinter Plant on the surrounding 

environment. 

2 ENTERPRISE DETAILS 

2.1 ENTERPRISE DETAILS 

Table 2-1 provides the enterprise information for South32 MMT with the details of the 

responsible contact personnel presented in Table 2-2. 

Table 2-1:  Facility information  

Enterprise Name South32 Mamatwan Hotazel Manganese Mines 

Type of Enterprise, e.g. Company/Close 
Corporation/Trust, etc. 

Company 

Company/Close Corporation/Trust Registration Number 2003/020080/07 

Registered Address 
1 Peperboom Ave, Hotazel, Joe Morolong Local 
Municipality, 26, Northern Cape, 8490 

Postal Address 
1 Peperboom Ave, Hotazel, Joe Morolong Local 
Municipality, 26, Northern Cape, 8490 

Telephone Number (General) 053 742 2646 

Fax Number (General) N/A 

Industry Type/Nature of Trade Mining 

Land Use Zoning as per Town Planning Scheme Industrial 

AEL Reference Number NC/AEL/JTG/MAM01/2012 

Modelling Consultant WSP Group Africa (Pty) Ltd 

Modeller Jared Lodder – Principal Consultant 

Table 2-2:  Contact details 

Responsible Person Wonder Sigwebela 

Emission Control Officer Wonder Sigwebela 

Telephone Number N/A 

Cell Phone Number 072 429 6545 

Fax Number N/A 

E-mail Address Wonder.sigwebela@south32.net  

After Hours Contact Details  072 429 6545 

2.2 LOCATION AND EXTENT OF PLANT 

South32 MMT is located within the Joe Morolong Local Municipality in the Northern Cape, 

approximately 25 km south of Hotazel and 35 km north of Kathu. The mining right occupies 

approximately 11.2 km2 at an elevation of approximately 1,100 m above mean sea level 

(Table 2-3). A locality map, site layout of the Sinter Plant stacks and a topographical map of 

the region are presented in Figure 2-1, Figure 2-2 and Figure 2-3, respectively. 
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Table 2-3:  Location and extent of plant 

Physical Address of the Plant 1 Peperboom Ave, Hotazel, Joe Morolong Local Municipality, 
26, Northern Cape, 8490 

Description of Site (Where No Street Address) N/A 

Coordinates of Approximate Centre of Operations Latitude: 27°23'25.73”S, Longitude: 22°59'40.27”E (Sinter 
Plant) 

Extent (hectares) 1,122 

Elevation Above Mean Sea Level (m) 1,100 

Province Northern Cape 

District Municipality John Taolo Gaetsewe District Municipality 

Local Municipality Joe Morolong Local Municipality 

Designated Priority Area (If Applicable) N/A 

2.2.1 DESCRIPTION OF SURROUNDING LAND USE 

The land use surrounding South32 MMT is predominantly agricultural. South32 MMT also 

borders with the Tshipi Borwa Mine to the west.  

2.2.2 SENSITIVE RECEPTORS 

Sensitive receptors, as defined by the United States Environmental Protection Agency 

(USEPA) include, but are not limited to, hospitals, schools, day-care facilities, elderly 

housing and convalescent facilities. These are areas where the occupants are more 

susceptible to the adverse effects of exposure to toxic chemicals, pesticides and other 

pollutants. Extra care must be considered when dealing with pollutants in proximity to areas 

recognised as sensitive receptors.  

Due to the rural location of South32 MMT, agricultural homesteads are the only sensitive 

receptors located within 10 km of the facility. The nearest residential area, Hotazel, is 

located approximately 25 km north of the facility.  

For this study, sensitive receptors were sourced from Google Earth ProTM. Identified 

sensitive receptors are displayed in Table 2-4 and Figure 2-4. 

Table 2-4:  Sensitive receptors within a 10 km radius of South32 MMT 

ID Description 
Latitude                    

(°S) 
Longitude                 

(°E) 

Distance from 
Site Boundary 

(km) 

Direction from 
Site Boundary 

SR1 Homestead -27.4620 22.9440 6.31 Southwest 

SR2 Homestead -27.4636 22.9509 6.82 South-southwest 

SR3 Homestead -27.4780 22.9910 7.76 South 

SR4 Homestead -27.4175 23.0124 2.48 South-southeast 

SR5 Homestead -27.4100 23.0360 4.59 East 

SR6 Homestead -27.4050 23.0770 8.62 East 

SR7 Homestead -27.3815 23.0639 6.50 East 

SR8 Homestead -27.3805 23.0628 6.44 East 
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ID Description 
Latitude                    

(°S) 
Longitude                 

(°E) 

Distance from 
Site Boundary 

(km) 

Direction from 
Site Boundary 

SR9 Homestead -27.3587 23.0876 9.31 East 

SR10 Homestead -27.3599 23.0853 9.09 East 

SR11 Homestead -27.3484 23.0406 4.88 East 

SR12 Homestead -27.3538 23.0822 8.87 East 

SR13 Homestead -27.3106 23.0049 4.00 North-northeast 

SR14 Homestead -27.3990 22.9410 3.05 Southwest 

SR15 Homestead -27.3726 22.9236 4.41 Southwest 

SR16 Homestead -27.3681 22.9251 4.21 West-southwest 

SR17 Homestead -27.3620 22.9350 3.26 West 

SR18 Homestead -27.4614 22.9433 6.87 South-southwest 

SR19 Homestead -27.4768 22.9979 7.71 South 

2.3 ATMOSPHERIC EMISSIONS LICENCE 

South32 MMT currently hold an AEL, Licence Number NC/AEL/JTG/MAM01/2012, which 

expires on 31 March 2025. 
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Figure 2-1:  Location of South32 MMT 
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Figure 2-2:  Location of South32 MMT Sinter Plant Stacks 
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Figure 2-3:  Topographical map of the region surrounding South32 MMT 
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Figure 2-4:  Sensitive receptors within a 10 km radius of South32 MMT 
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3 NATURE OF THE PROCESS 

3.1 LISTED ACTIVITIES 

Listed activities and associated minimum emission standards (MES) were published in 

Government Notice 248, Government Gazette 33064 of 2010, in line with Section 21 of 

NEM:AQA. An amended list of activities was published in Government Notice 893 of 

Government Gazette 37054 in 2013, Government Notice 551 of Government Gazette 38863 

in 2015 and further in Government Notice 1207 of Government Gazette 42013 in 2018. 

Table 3-1 presents the listed activity triggered by South32 MMT. 

Table 3-1:  Listed activity applicable to South32 MMT 

Category Of Listed Activity Subcategory Of Listed Activity Description of the Listed Activity 

4: Metallurgical industry 4.5 Sinter Plants 
Sinter plants for agglomeration of fine ores using a heating 
process, including sinter cooling where applicable.   

3.2 PROCESS DESCRIPTION 

Manganese ore, recycled sinter fines, anthracite/coke and reductants are mixed and then 

stored in feed silos. The mixture is then placed on a moving grate machine where it is ignited 

to produce an agglomerated sinter. The sinter product is discharged from the moving grate 

into a crusher to break the sinter ore into manageable sized clumps and is then air cooled on 

the off-strand cooler. 

The cooled down and crushed sintered ore is then graded according to size with the material 

larger than 6 mm placed on the final product stockpile from where it is shipped to markets 

via rail or road transport. The screened material smaller than 6 mm is recycled back into the 

feed mixer where it is included in the feed ore. Fugitive dust is extracted from the process 

through a series of extraction ducts with the particulate matter being captured in one of three 

de-dusting bag-houses. 

Dust from bag-houses 1 and 2 are recycled back into the feed mixer to be included into the 

feed ore. Dust from bag-house 3 is captured in bulk bags for sale as reduced sinter fines. Off 

gas and particulate matter from the moving grate machine is extracted and scrubbed through 

an Electrostatic Precipitator. Figure 3-1 illustrates a simplified process flow of the Sinter 

Plant. 
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Figure 3-1:  South32 MMT simplified block diagram  

3.3 UNIT PROCESSES 

A summary of the unit processes, function and operational hours at South32 MMT is 

provided in Table 3-2.  

Table 3-2:  Unit process and operational times for South32 MMT 

Unit process Function Operational hours Batch/ Continuous 

Ore stockpile 
Stockpile ore to ensure feed 
of raw materials 

24 hours per day, 365 days 
per year 

Continuous 

Anthracite stockpile 
Stockpile anthracite used as 
a fuel 

24 hours per day, 365 days 
per year 

Continuous 

Anthracite crusher 
Size of the anthracite to 
ensure effective burn-
through 

24 hours per day, 365 days 
per year 

Continuous 

Conveyor belts 
To convoy and transfer raw 
material and product 

24 hours per day, 365 days 
per year 

Continuous 

Feed mix 
Combining feed ore with 
return fines 

24 hours per day, 365 days 
per year 

Continuous 

Sinter ignition 
Ignite sinter feed mix with oil 
burners 

24 hours per day, 365 days 
per year 

Continuous 

Moving sinter grade 
Agglomeration and upgrade 
of fine ores by application of 
heat 

24 hours per day, 365 days 
per year 

Continuous 
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Unit process Function Operational hours Batch/ Continuous 

Electrostatic precipitator Extracting particulates 
24 hours per day, 365 days 
per year 

Continuous 

Sinter crusher (product 
sizing) 

Braking up sinter product 
into required sizes 

24 hours per day, 365 days 
per year 

Continuous 

Off-strand cooler Cooling sinter product 
24 hours per day, 365 days 
per year 

Continuous 

De- dusting baghouse 
Extracting fine dust from 
transfer points 

24 hours per day, 365 days 
per year 

Continuous 

Product screening 
Removing particles less 
than 6 mm 

24 hours per day, 365 days 
per year 

Continuous 

Product stockpile Storage of sinter product 
24 hours per day, 365 days 
per year 

Continuous 

Load out of sinter product 
Loading of sinter product 
onto trains and/or trucks 

As required Batch 

4 TECHNICAL INFORMATION  

4.1 RAW MATERIALS USED 

Table 4-1 below provides details on the raw material, products and energy sources used at 

the facility.  

Table 4-1:  Raw materials, products and energy sources 

Category Item Consumption / Production Rate Unit 

Raw Materials 

Manganese 1,250,000 tons/annum 

Coke 95,000 tons/annum 

Anthracite 95,000 tons/annum 

Products/By-Product 

Manganese (Product) 1,000,000 tons/annum 

Waste (By-Product) 227,920 tons/annum 

Energy 

Anthracite 103 Kg/ton of anthracite 

Other 103 To be confirmed 

Coke 95 To be confirmed 

Heavy Fuel Oil 300 L/hr 

Electricity 21,758 To be confirmed 
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4.2 APPLIANCES AND ABATEMENT TECHNOLOGY 

South32 MMT currently have appliances and abatement technology installed at the Sinter 

Plant as presented in Table 4-2.  
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Table 4-2:  Appliances and abatement technology 

Associated 
source code 

Equipment 
number 

Technology 
name and 
Model 

Type / 
Description 

Date 
Manufactured 

Commission 
Date 

Date of 
Significant 
Modification / 
Upgrade 

Technology type 
Design 
Capacity 
(m3/hr) 

Min 
Control 
Efficiency 
(%) 

Min 
Utilization 
(%) 

SWS 
M-MN-HMM-MMT-
P-SIN-WGAS-
04520/M-MN- 

Davy/Batema 
Waste Gas 
System 

1988 1999 N/A 
Electrostatic 
Precipitator 

1,160,000  98 100 

PDD1 
M-MN-HMM-MMT-
P-SIN-DSTR-
04461 

Davy 
De-dusting 
Equipment 

1988 1988 2013 Baghouse filter 170,000  98 100 

PDD2 
M-MN-HMM-MMT-
P-SIN-DSTR-
04891 

Air cleaning 
equipment 

De-dusting 
Equipment 

2002 2002 2014 Baghouse filter 146,000  98 100 

PDD3 
M-MN-HMM-MMT-
P-SIN-DSTR-
11625 

Genair 
De-dusting 
Equipment 

2011 2012 N/A Baghouse filter 182,700  98 100 
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5 ATMOSPHERIC EMISSIONS 

An emissions inventory is a list of pollution sources, their physical and chemical parameters, as well 

as the quantification of emissions. Emissions were calculated using actual stack test emission 

results from 2022 (Levego, 2022), 2023 (Levego, 2023) and 2024 (Levego, 2024), conducted by 

Levego Environmental Services (see Appendix A). The stack emission testing results have 

indicated that PDD1 and PDD2 have complied, on average, with the new plant MES for PM (50 

mg/Nm3), while PDD3 has complied with the MES of 135 mg/Nm3 (postponement granted until 31 

March 2025). However, the SWS PM concentrations have exceeded the MES for PM (50 mg/Nm3).  

To understand the impact of the current operations as well as the future compliance of the SWS with 

the MES on the receiving environment, three modelling scenarios were conducted for South32 

MMT. The three scenarios are as follows:  

 Scenario One simulated the current operating conditions whereby the SWS currently exceeds the 

MES for PM.  

• The actual emission rates (mg/Nm3) obtained from the stack testing reports were used to 

calculate the emission rates (g/s) for input into this model/assessment.  

• The actual emission rates (mg/Nm3) were, on average, below the MES for stacks PDD1, 

PDD2, and PDD3, while the emission rate for the SWS (133.44 mg/Nm3) exceeded the MES 

(50 mg/Nm3). 

 Scenario Two simulated the future operating conditions where the SWS complies with the MES 

for PM.  

• The emission rates used for this scenario were the MES rates for all stacks, namely, PDD1, 

PDD2 and SWS (50 mg/Nm3), and PDD3 (135 mg/Nm3).  

• By using the MES for all stacks, it is noted that the emission rates, for Scenario Two are higher 

than Scenario One for stacks PDD1, PDD2, PDD3. This is due to the average stack testing 

results for these stacks remaining below the MES. 

• The higher MES emission rates were used as a conservate approach, noting that in some 

years, the stack testing results exceeded the MES. As such, this scenario takes into 

consideration that the stacks may have higher emissions in the future, compared to the 

previous years, yet remaining compliant with the MES.  

• As such this approach, is considered the worst-case approach to remain environmentally 

conservative in this assessment. 

 Scenario Three simulated the postponement operating conditions where the SWS operates with 

a maximum MES of 200 mg/Nm3 until such time as the new ESP is operational.  

• The emission rates used for this scenario were the MES rates for stacks PDD1 (50 mg/Nm3), 

PDD2 (50 mg/Nm3), PDD3 (135 mg/Nm3) and SWS (200 mg/Nm3).  

• By using the MES for stacks PDD1, PDD2 and PDD3, it is noted that the emission rates, for 

Scenario Three are higher than Scenario One. This is due to the average stack testing results 

for these stacks remaining below the MES. 

• The higher MES emission rates were used as a conservate approach, noting that in some 

years, the stack testing results exceeded the MES. As such, this scenario takes into 
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consideration that the stacks may have higher emissions in the future, compared to the 

previous years, yet remaining compliant with the MES.  

• As such this approach, is considered the worst-case approach to remain environmentally 

conservative in this assessment. 

• The proposed MES of 200 mg/Nm3 for the SWS is also considered a worst-case approach to 

remain environmentally conservative in this assessment.    

Table 5-1 provides the parameters for the Sinter Plant stacks, while Table 5-2 provides the 

calculated emission rates for the three scenarios (current, MES compliance, and postponement 

operations). The emissions rates for PM10 and PM2.5 were calculated as 60% and 32%, respectively 

of PM (USEPA, 1986; and Zhao et al, 2017). 

Table 5-1:  Sinter Plant stack parameters and emission rates 

Source ID PDD1 PDD2 PDD3 SWS 

Latitude 27.390211°S 27.390711°S 27.389658°S 27.391136°S 

Longitude 22.994791°E 22.994108°E 22.994044°E 22.994978°E 

Stack height (m) 30 30 31 41 

Stack diameter (m) 1.75 1.86 1.90 3.26 

Gas exit velocity (m/s) 7.05 10.25 19.23 28.50 

Gas exit temperature (°C) 55.49 67.07 49.64 151.61 

Operating period (hr/year) 8,760 8,760 8,760 8,760 
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Table 5-2:  Sinter Plant emission rates for current operations (Scenario One), MES compliance operations (Scenario Two), and 

MES postponement operations (Scenario Three) 

Emission 
Rates 

Pollutant 

PDD1 PDD2 PDD3 SWS 

Actual MES Post Actual MES Post Actual MES Post Actual MES Post 

Measured 
Emission Rate 

(mg/Nm3) 

PM 45.55 50.00 50.00 37.85 50.00 50.00 72.02 135.00 135.00 133.44 50.00 200 

PM10 27.33 30.00 30.00 22.71 30.00 30.00 43.21 81.00 81.00 80.07 30.00 120 

PM2.5 14.58 16.00 16.00 12.11 16.00 16.00 23.05 43.20 43.20 42.70 16.00 64 

Calculated 
Emission Rate 

(g/s) 

 PM10 
 3.36E-01 3.68E-01 3.68E-01 4.40E-01 5.81E-01 5.81E-01 1.73E+00 3.24E+00 3.24E+00 1.04E+01 3.91E+00 1.56E+01 

PM2.5  1.79E-01 1.96E-01 1.96E-01 2.34E-01 3.10E-01 3.10E-01 9.22E-01 1.73E+00 1.73E+00 5.57E+00 2.09E+00 8.34E+00 

Notes: 

- PM10 emission rate calculated as 60% of total PM (USEPA, 1986; and Zhao et al, 2017) 
- PM2.5 emission rate calculated as 32% of total PM (USEPA, 1986; and Zhao et al, 2017) 
- MES emissions rates are worst case for PDD1, PDD2 and PDD3 (i.e. are higher than current actual measured results), yet remain compliant with the MES, to remain environmentally 
conservative. 
- Postponement “Post” emission rates are worst case for PDD1, PDD2 and PDD3 (i.e. are higher than current actual measured results), yet remain compliant with the MES, to remain 
environmentally conservative. Emissions rates for SWS is 200 mg/nm3. 
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5.1 EMERGENCY INCIDENTS 

South32 has implemented several interventions at the Sinter Plant, to reduce emissions from all four 

stacks, which include, but are not limited to, resistivity and isokinetic/performance testing, 

optimisation of existing ESP’s, and refurbishment of ESP’s. While these interventions have assisted 

South32 MMT in reducing emissions from the De-Dust stacks, the SWS stack emissions remain 

elevated. As such, the SWS has not been able to achieve compliance with the more stringent MES 

for PM (50 mg/Nm3), as the current Electrostatic Precipitators (ESP) were designed for a maximum 

PM emission limit of 100 mg/Nm3.  

6 IMPACT OF ENTERPRISE ON THE RECEIVING 

ENVIRONMENT 

6.1 ANALYSIS OF EMISSIONS ON HUMAN HEALTH 

6.1.1 REGULATORY FRAMEWORK FOR AIR QUALITY 

Until 2004, South Africa’s approach to air pollution control was driven by the Atmospheric Pollution 

Prevention Act 45 of 1965 (APPA) which was repealed with the promulgation of NEM:AQA. 

NEM:AQA represents a shift in South Africa’s approach to air quality management, from source-

based control to integrated effects-based management. The objectives of NEM:AQA are to: 

 Protect the environment by providing reasonable measures for: 

• The protection and enhancement of air quality. 

• The prevention of air pollution and ecological degradation. 

• Securing ecologically sustainable development while promoting justifiable economic and social 

development. 

• Give effect to everyone’s right “to an environment that is not harmful to their health and well-

being”. 

Significant functions detailed in NEM:AQA include: 

 The National Framework for Air Quality Management (DEA, 2018). 

 Institutional planning matters, including: 

• The establishment of a National Air Quality Advisory Committee. 

• The appointment of Air Quality Officers (AQOs) at each level of government. 

• The development, implementation and reporting of Air Quality Management Plans (AQMP) at 

national, provincial and municipal levels. 

 Air quality management measures including: 

• The declaration of Priority Areas where ambient air quality standards are being, or may be, 

exceeded. 
• The listing of activities that result in atmospheric emissions and which have the potential to 

impact negatively on the environment and the licensing thereof through an Atmospheric 

Emissions License (AEL). 
• The declaration of Controlled Emitters. 
• The declaration of Controlled Fuels. 
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• Procedures to enforce Pollution Prevention Plans or Atmospheric Impact Reporting for the 

control and inventory of atmospheric pollutants of concern. 
• Requirements for addressing dust and offensive odours. 

6.1.1.1 LISTED ACTIVITIES AND MINIMUM EMISSIONS STANDARDS 

South32 MMT operates a Sinter Plant, triggering listed activity Category 4: Metallurgical Industry, 

Sub-category 4.5 Sinter Plants of Government Notice Regulation 893 of 2013 with associated MES 

presented in Table 6-1. 

Table 6-1:  Minimum Emission Standards for Sub-category 4.5 – Sinter Plants 

Description 
Sinter plants for agglomeration of fine ores using a heating process, including sinter cooling where 
applicable.   

Applications All installations. 

Substance or mixture of substances 

Plant status 
mg/Nm3 under normal conditions of 273 Kelvin 

and 101.3 kPa Common name 
Chemical 
symbol 

Particulate matter N/A 
New 50 

Existing 100 

Sulphur dioxide SO2 
New 500 

Existing 1,000 

Oxides of nitrogen 
NOX 

expressed 
as NO2 

New 700 

Existing 1,200 

6.1.1.2 SOUTH AFRICAN AMBIENT AIR QUALITY STANDARDS 

Ambient air quality standards are defined as “targets for air quality management which establish the 

permissible concentration of a particular substance in, or property of, discharges to air, based on 

what a particular receiving environment can tolerate without significant deterioration” (DEA, 2000). 

The aim of these standards is to provide a benchmark for air quality management and governance. 

South Africa’s National Ambient Air Quality Standards (NAAQS) are based primarily on guidance 

offered by two standards set by the South African National Standards (SANS): 

 SANS 69:2004 Framework for implementing National ambient air quality standards. 

 SANS 1929:2005 Ambient air quality – Limits for common pollutants. 

SANS 69:2004 makes provision for the establishment of air quality objectives for the protection of 

human health and the environment as a whole. Such air quality objectives include limit values, alert 

thresholds and target values.  

SANS 1929:2005 uses the provisions in SANS 69:2004 to establish air quality objectives for the 

protection of human health and the environment and stipulates that limit values are initially set to 

protect human health. The setting of such limit values represents the first step in a process to 

manage air quality and initiate a process to ultimately achieve acceptable air quality nationally. 

The priority pollutants as defined by the NEM:AQA are SO2, NO2, PM10, PM2.5, benzene, CO, Ozone 

(O3) and Lead (Pb). Pollutants assessed in this study are PM10 and PM2.5 as PM is the only pollutant 

that South32 MMT is requesting postponement from. The NAAQS presented in Table 6-2 were 

promulgated in 2009 and 2012. The NAAQS generally have specific averaging periods, compliance 

timeframes, permissible frequencies of exceedance and measurement reference methods. 

The National Dust Control Regulations (No. R.827) were promulgated on 01 November 2013 in 

terms of Section 53(o), read with Section 32 of the NEMAQA. The acceptable dust fallout rates, as 
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included in the National Dust Control Regulations, expressed in units of mg/m2/day over a typical 30-

day averaging period are presented in Table 6-3:  National Dust Control Regulations 

The National Dust Control Regulations are presented as dust fallout monitoring results are included 

in this AIR (see Section 6.1.4); however, dust fallout is not included in the dispersion modelling of 

this AIR.   

Table 6-2:  National Ambient Air Quality Standards 

Pollutant Averaging Period 
Concentration 

(µg/m3) 

Frequency of 

Exceedance 
Compliance Date 

PM10 

24-hour 
120 4 Immediate – 31 Dec 2014 

75 4 01 Jan 2015 

1 year 
50 0 Immediate – 31 Dec 2014 

40 0 01 Jan 2015 

PM2.5 

24-hour 

65 4 Immediate – 31 Dec 2015 

40 4 01 Jan 2016 – 31 Dec 2029 

25 4 01 Jan 2030 

1 year 

25 0 Immediate – 31 Dec 2015 

20 0 01 Jan 2016 – 31 Dec 2029 

15 0 01 Jan 2030 

Table 6-3:  National Dust Control Regulations 

Restriction Areas Dust Fallout Rate (D) 

(mg/m2/day) 

30-Day Average(1) 

Permitted Frequency of 
Exceedances 

Reference Method 

Residential Area D < 600 Two within a year, not sequential 
months 

ASTM D1739 

Non-Residential Area 600 < D < 1,200(2) Two within a year, not sequential 
months 

ASTM D1739 

This table provides the information as contained in the National Dust Control Regulations. Two aspects to note: 

1) The dust fallout rate is referred to only in mg/m2/day and not normalised to the 30-day average. The rate can only be presented to 
either and not both. The 30-day average will require an adjustment to the accepted rates. 

2) The accepted dust fallout rate at non-residential areas is below 1,200 mg/m2/day. 

6.1.2 HEALTH IMPACTS ASSOCIATED WITH NATIONALLY REGULATED AIR 

POLLUTANTS 

The composition of air pollutant mixtures, pollutant concentrations, duration of exposure and other 

susceptibility factors (e.g. age, nutritional status and predisposing conditions) can lead to diverse 

impacts on human health (Table 6-4). High risk individuals include the elderly, people with pre-

existing heart or lung disease, pregnant women, asthmatics and children. 
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Table 6-4:  NAAQS regulated air pollutants and associated human health impacts  

Pollutant Description Health effects 

Particulate 

matter  

(PM10 & PM2.5) 

Particles can be classified by their aerodynamic properties into coarse 

particles, PM10 (particulate matter with an aerodynamic diameter of less than 

10 μm) and fine particles, PM2.5 (particulate matter with an aerodynamic 

diameter of less than 2.5 μm) (Harrison and Grieken, 1998).  

Particulate air pollution affects the respiratory system (WHO, 2000). Particle 

size is important for health because it controls how far into the respiratory 

system particles are able to permeate. Fine particles have been found to be 

more damaging to human health than coarse particles as larger particles are 

less respirable in that they do not pass from the lungs into the bloodstream 

(Manahan, 1991). 

Increase in lower respiratory 
symptoms 
Reduced lung function 
Inflammation of the lungs 
Angina 
Myocardial infraction 
Bronchitis 
Mortality 

6.1.3 METEOROLOGICAL OVERVIEW 

Since meteorological conditions affect how pollutants emitted into the air are directed, diluted and 

dispersed within the atmosphere, the incorporation of reliable data into an air quality assessment is 

of the utmost importance. Dispersion comprises vertical and horizontal components of motion. The 

stability of the atmosphere and the depth of the atmospheric mixing layer control the vertical 

component. The horizontal dispersion of pollution in the boundary layer is primarily a function of the 

wind field. The wind speed determines both the distance of downwind transport and the rate of 

dilution as the plume 'stretches'. Mechanical turbulence is influenced by wind speed in combination 

with surface roughness. 

Parameters that need to be considered in the characterisation of dispersion potential include wind 

speed, wind direction, atmospheric stability, ambient air temperature and mixing depth. To 

accurately represent meteorological conditions occurring at South32 MMT, WRF pre-processed 

meteorological data was purchased from Lakes Environmental Consultants Inc. for the January 

2021 – December 2023 period. The data coverage is centred over the South32 MMT Sinter Plant 

(25.38966°S, 22.99355°E) with a grid cell dimension of 4 km x 4 km resolution at an elevation of 

1,107 m. 

Additionally, temperature, humidity, pressure, rainfall and wind data for the January 2021 to 

December 2023 period was sourced from the South African Weather Service (SAWS) Kathu station 

(27.6700°S, 23.0060°E). The SAWS Kathu station is located approximately 30 km south of South32 

MMT and due to the distance, the data should be viewed with caution. Nonetheless, the scarcity of 

meteorological stations in the region of South32 MMT, requires that that the SAWS Kathu station 

data is considered to provide a climatic overview of the region. Furthermore, South32 MMT own and 

operate an onsite rain gauge, which was included in the climatic summary for comparative 

purposes.   

The percentage data recovery for each meteorological variable is provided in Table 6-5. It must be 

noted that the South African National Accreditation System (SANAS, 2012) TR 07-03 standards 

stipulate a minimum data recovery of 90% for the dataset to be deemed representative of conditions 

during a specific reporting period. The percentage recovery for all parameters recorded exceeded 

90% and the data is thus considered reliable for use in this assessment. 
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Table 6-5:  Percentage data recovery for the January 2021 – December 2023 monitoring 

period from the SAWS Kathu Station 

Data Source Latitude (°S) Longitude (°E) 
Data Recovery 

Temperature Rainfall Wind 

SAWS Kathu 27.6700 23.0060 98% 98% 97% 

6.1.3.1 Temperature and Rainfall 

Ambient air temperature influences plume buoyancy as the higher the plume temperature is above 

the ambient air temperature, the higher the plume will rise. Further, the rate of change of 

atmospheric temperature with height influences vertical stability (i.e. mixing or inversion layers). 

Rainfall is an effective removal mechanism of atmospheric pollutants.  

Figure 6-1 illustrates the average monthly relative humidity, temperature, temperature range 

(maximum and minimum) from the SAWS Kathu station for the period of 2021 to 2023. Rainfall from 

both the SAWS Kathu and South32 MMT rain gauge was included in the figure. South32 MMT 

receives on average 478 mm (South32 MMT) to 544 mm (SAWS Kathu) of rainfall per year, with 

high rainfall occurring during the summer (December to February) and autumn (March to May) with 

drier conditions during the winter months (June to August). The highest daily average temperature 

recorded was 32.5°C (December 2022) while the lowest daily average temperature was 3.1°C (July 

2021).  

 
Figure 6-1:  Climatic summary from the SAWS Kathu Station (temperature, rainfall and 

humidity) and MMT (rainfall) for the January 2021 to December 2023 period 
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6.1.3.2 Wind Field 

Wind roses are useful for illustrating the prevailing meteorological conditions of an area, indicating 

wind speeds and directional frequency distributions. In the following wind roses, the colour of the bar 

indicates the wind speed while the length of the bar represents the frequency of winds blowing from 

a certain direction (as a percentage). 

Period wind rose plots (2021-2023) from the South African Weather Service (SAWS) Kathu station 

and WRF modelled data are presented in Figure 6-2. The data plots for both datasets exhibit 

different predominant wind directions. In the case of the WRF data, prevailing winds are from the 

north, northeast, north-northeast and north-northwest, with calm wind conditions (winds < 1 m/s) 

occurring 3.25% of the time. In the SAWS Kathu dataset, the dominant wind directions are from the 

south-southeast and north, with a similar occurrence of calm conditions (3.66%) to the WRF dataset. 

Wind speeds in the WRF dataset are a stronger than those recorded by the SAWS Kathu station. 

Average recorded wind speeds are, however, similar for both datasets with an average speed of 

4.38 m/s for the WRF model data and 3.77 m/s for the SAWS Kathu data. 

Modelled WRF Meteorological Data SAWS Kathu Meteorological Data 

  

Figure 6-2:  Wind rose plots for SAWS Kathu for the period January 2021 to December 2023 

Seasonal variations in wind are depicted in Figure 6-3. Seasonal winds from the WRF dataset 

remain fairly consistent throughout the year, with the predominant winds occurring from the north, 

northeast, north-northeast and north-northwest during all seasons. The WRF dataset does not 

indicate significant variations in predominant winds, however, calm conditions vary from 1.86% 

during spring to 4.66% during autumn. The SAWS Kathu dataset indicates a shift from dominant 

northerly winds during summer to south-south-easterly winds during autumn, winter and spring. 

Calm conditions from the SAWS Kathu range from 2.26% in spring to 4.57% in autumn. 

Diurnal variations in winds are depicted in Figure 6-4. During the early morning hours (00:00 – 

06:00) winds from the northeast, east-northeast and southeast prevail in the WRF dataset, while 

winds from the south-southeast prevail in the SAWS Kathu dataset. After sunrise a similar trend 

occurs in both the WRF and SAWS Kathu datasets, with dominant northerly winds. During the 

afternoon (12:00 – 18:00), winds from the WRF dataset shift to the north-northwest, while northerly 
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winds prevail from the SAWS Kathu dataset. This is also the period of highest wind speeds and the 

lowest frequency of calm conditions, evident in both datasets. During the early evening into the night 

(18:00 – 24:00) winds from the southwest and south-southwest become dominant in the WRF 

dataset, while the south-south-easterly winds return in the SAWS Kathu dataset.  
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Modelled WRF Meteorological Data SAWS Kathu Meteorological Data 
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Figure 6-3:  Seasonal wind rose plots for the period January 2021 to December 2023 
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Modelled WRF Meteorological Data SAWS Kathu Meteorological Data 
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Figure 6-4:  Diurnal wind rose plots for the period January 2021 to December 2023 
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6.1.4 AMBIENT AIR QUALITY REVIEW 

6.1.4.1 EXISTING SOURCES OF EMISSIONS 

A qualitative discussion of identified emission sources in the vicinity of the study site is provided 

below. Key emission sources in the region are mining activities, agricultural activities, domestic fuel 

burning, vehicle emissions and unpaved roads. These emission sources contribute towards the air 

quality status quo within the region, with particulates being of particular concern in this regard. 

MINING EMISSIONS 

Numerous mining operations occur in the region. Mining is identified as the largest source of 

particulates (PM10, PM2.5, TSP) within the region, with smaller contributions from industry and 

biomass burning (Northern Cape AQMP, 2018). Dust and fine particulate emissions associated with 

mining operations include wind erosion from waste rock dumps, tailings facilities, open mining pits, 

blasting emissions, ore processing and refining, sintering operations, unpaved mine access roads 

and other exposed areas. Factors that influence the rate of wind erosion include surface 

compaction, moisture content, vegetation, shape of storage pile, particle size distribution, wind 

speed and rain. Emissions from mining activities are anticipated to be one of the dominant 

emissions influencing and impacting on the regional air quality (Northern Cape AQMP, 2018). 

AGRICULTURAL EMISSIONS 

The primary source of emissions from agricultural activities in the region are likely to result from 

biomass burning of pastures, as part of controlled burning practices. Biomass burning is an 

incomplete combustion process that produces PM10, CH4, CO and NO2. Emissions from agricultural 

activities are difficult to control due to the seasonality of emissions and the large surface area 

producing emissions (USEPA, 1995). Most of the agricultural activities in the region appear to be 

low density commercial farming of goats, sheep, cattle and game farming which is common in the 

region. Agricultural emissions are not anticipated to significantly influence the air quality in the area 

due to the low density of the activities. Particulate emissions may increase during the winter period 

due to seasonal wildfires (USEPA, 1995). 

DOMESTIC FUEL BURNING EMISSIONS 

Domestic fuel burning of coal emits a large amount of gaseous and particulate pollutants including 

SO2, heavy metals, total and respirable particulates, inorganic ash, CO, polycyclic aromatic 

hydrocarbons (PAH), and benzo(a) pyrene. Pollutants arising due to the combustion of wood include 

respirable particulates, NO2, CO, PAH, particulate benzo(a) pyrene and formaldehyde. The main 

pollutants emitted from the combustion of paraffin are NO2, particulates, CO and PAH. The density 

of housing in the region is relatively low with most residential areas being confined to small local 

towns. In addition to these small residential areas, individual farms/homesteads are scattered 

throughout the region and comprise formal and informal residential structures. It is thus highly likely 

that certain households within the communities are likely to use coal, wood and paraffin for space 

heating and/or cooking purposes. Emissions from these communities and/or the individual 

residences/homesteads are not anticipated to have a significant impact on the regional air quality 

due to their low density and dispersed nature (DEA, 2010b). 

VEHICLE EMISSIONS 

Vehicle tailpipe emissions within the area are considered insignificant due to the low population 

density of the region. Vehicle emissions are largely associated with the mining and agricultural 
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activities. Atmospheric pollutants emitted from vehicles include hydrocarbons, CO, CO2, NOx, SO2 

and particulates. These pollutants are emitted from the tailpipe, from the engine and fuel supply 

system, and from brake linings, clutch plates and tyres. Hydrocarbon emissions, such as benzene, 

result from the incomplete combustion of fuel molecules in the engine. CO is a product of incomplete 

combustion and occurs when carbon in the fuel is only partially oxidized to CO2. NOx is formed by 

the reaction of nitrogen and oxygen under high pressure and temperature conditions in the engine. 

SO2 is emitted due to the high sulphur content of the fuel. Particulates such as lead originate from 

the combustion process as well as from brake and clutch linings wear (Samaras and Sorensen, 

1999). 

UNPAVED ROADS 

Particulate emissions from unpaved roads occur when loose, spilt material on the road surface 

becomes suspended as vehicles travel across. The force of the wheels of vehicles travelling on 

unpaved roadways entrains dust 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. The quantity of dust emissions from unpaved roads varies linearly with 

the volume of traffic USEPA (1995). Vehicle entrained dust emissions from unpaved roads represent 

a potentially significant source of fugitive dust in the region. Vehicle entrainment of particulates from 

unpaved access and haul roads are anticipated to be one of the dominant emissions from South32 

MMT. 

6.1.4.2 LOCAL AIR QUALITY 

As part of the National Framework in managing air quality, Government has initiated the National Air 

Quality Indicator (NAQI) for South Africa. The NAQI has been developed to weigh, balance and 

present data in such a way as to provide a verifiable and reportable measure of air quality at the 

national scale. However, there are no monitoring stations in the region of South32 MMT. As such, 

the local air quality in this section is based on dust fallout monitoring data since 2021 from South32 

MMT. South32 MMT have also recently installed two continuous PM units at the Weighbridge and 

Dump in August 2024. The purpose of these units is to measure PM10 and PM2.5 concentrations as 

part of South32 occupational hygiene programme. Station coordinates and data recovery for PM10 

and PM2.5 is provided in Table 6-6. Data recovery for PM10 and PM2.5 at the Weighbridge and Dump 

for the period August to October 2024 was 59% and 57%, respectively. Due to the data recovery 

being below 90% as required by the SANAS (2012) TR 07-03, the data is not presented in this 

report due to the high-uncertainty of the data, the operational status of the units as well as that the 

units are designed for occupation hygiene monitoring and not for the purpose of monitoring ambient 

air quality.  

Table 6-6:  Coordinates and data recovery of the South32 MMT PM Monitors 

Monitoring 
location 

Latitude  

(°E) 

Longitude 

(°S) 

Distance from 
Sinter Plant (km) 

Pollutant Data Recovery (%) 

Weighbridge 27.389744 22.991845 0.27 

PM10 59% 

PM2.5 59% 

Dump 27.379700 22.983203 1.63 

PM10 57% 

PM2.5 57% 
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DUST FALLOUT 

Dust fallout data was obtained for the January 2021 to September 2024 period from South32 MMT. 

The dust fallout network consists of eight single dust fallout samplers, classified as non-residential. 

South32 MMT also have directional dust fallout samplers, however, these are excluded as they are 

not regulated under the National Dust Control Regulations (2013). 

One exceedance of the non-residential standard (1,200 mg/m2/day) was recorded at MMT08 in May 

2023, remaining compliant as the National Dust Control Regulations permit two non-sequential 

exceedances within a twelve-month period. No other monitoring locations have recorded 

exceedances; thus all monitoring locations remain compliant with the National Dust Control 

Regulations. 

The dust fallout rates are illustrated in Figure 6-5 and tabulated in Table 6-7.      
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Figure 6-5:  Dust fallout rates monitored at MMT for the January 2021 to September 2024 period 
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Table 6-7:  Dust fallout results for January 2021 to September 2024  

Sample Location Jan-21 Feb-21 Mar-21 Apr-21 May-21 Jun-21 Jul-21 Aug-21 Sep-21 Oct-21 Nov-21 Dec-21 

MMT01 - 150 170 229 64 102 193 180 202 81 - - 

MMT02 - 84 148 265 194 156 342 144 177 69 - - 

MMT03 - 78 142 160 114 73 262 152 151 70 - - 

MMT04 - 112 270 436 153 172 194 133 117 69 - - 

MMT05 - 182 45 188 113 172 283 117 30 151 - - 

MMT07 - 169 71 363 225 143 - 395 343 113 - - 

MMT08 - 97 182 610 688 318 824 234 33 225 - - 

MMT09 - 324 154 111 65 72 227 135 57 46 - - 

Sample Location Jan-22 Feb-22 Mar-22 Apr-22 May-22 Jun-22 Jul-22 Aug-22 Sep-22 Oct-22 Nov-22 Dec-22 

MMT01 206 - 156 64 34 - - - - 185 137 168 

MMT02 77 - 168 210 317 - - - - 349 408 - 

MMT03 132 - 192 112 57 - - - - - 385 172 

MMT04 206 - 126 74 125 - - - - 185 306 244 

MMT05 126 - 80 31 42 - - - - 81 198 110 

MMT07 187 - 97 157 189 - - - - 104 35 139 

MMT08 73 - 539 465 72 - - - - 296 331 134 

MMT09 98 - 329 220 304 - - - - 644 393 465 

Notes: 

All samplers are classified as Non-Residential. 

“-” indicates that data was not available. 

Values in red indicate exceedances of the non-residential standard. 
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Sample Location Jan-23 Feb-23 Mar-23 Apr-23 May-23 Jun-23 Jul-23 Aug-23 Sep-23 Oct-23 Nov-23 Dec-23 

MMT01 176 157 - 178 176 76 196 162 - 147 148 140 

MMT02 378 347 269 315 803 345 351 381 150 92 351 378 

MMT03 - 145 217 272 453 273 305 159 228 160 187 603 

MMT04 277 254 256 134 210 275 378 86 16 26 47 236 

MMT05 210 215 65 80 101 100 102 64 79 50 50 - 

MMT07 234 323 127 421 259 216 497 570 126 145 135 133 

MMT08 263 307 109 350 1,251 369 428 118 146 86 169 124 

MMT09 661 490 467 417 772 813 716 523 193 118 45 159 

Sample Location Jan-24 Feb-24 Mar-24 Apr-24 May-24 Jun-24 Jul-24 Aug-24 Sep-24 Oct-24 Nov-24 Dec-24 

MMT01 130 - 30 78 77 87 151 134 188 N/A N/A N/A 

MMT02 213 - 352 - 352 252 349 127 127 N/A N/A N/A 

MMT03 148 406 278 131 220 379 226 108 167 N/A N/A N/A 

MMT04 107 174 508 122 148 152 189 168 43 N/A N/A N/A 

MMT05 - 50 132 109 80 90 131 108 126 N/A N/A N/A 

MMT07 98 228 170 157 409 235 451 187 216 N/A N/A N/A 

MMT08 148 133 145 34 67 100 131 163 179 N/A N/A N/A 

MMT09 415 272 546 865 725 812 877 127 164 N/A N/A N/A 

Notes: 

All samplers are classified as Non-Residential. 

“-” indicates that data was not available. 

N/A indicates monitoring is ongoing/to be completed. 

Values in red indicate exceedances of the non-residential standard. 
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6.1.5 DISPERSION MODELLING METHODOLOGY 

Atmospheric dispersion modelling mathematically simulates the transport and fate of pollutants 

emitted from a source into the atmosphere. Sophisticated software with algorithms that incorporate 

source quantification, surface contours and topography, as well as meteorology can reliably predict 

the downwind concentrations of these pollutants. 

As per the Modelling Regulations, the level of assessment is dependent on technical factors such as 

geophysical and meteorological context and the complexity of the emissions inventory. The temporal 

and spatial resolution and accuracy required from a model must also be taken into account. As 

such, this assessment is considered to be 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 reasonable 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. 

For this assessment, the AERMOD dispersion modelling software was utilised. AERMOD is a new 

generation air dispersion model designed for short-range dispersion of airborne pollutants in steady 

state plumes that uses hourly sequential meteorological files with pre-processors to generate flow 

and stability regimes for each hour, that produces output maps of plume spread with key isopleths 

for visual interpretation and enables, through its statistical output, direct comparisons with the latest 

National and International ambient air quality standards for compliance testing. AERMOD is the 

recommended level 2 model prescribed in the Modelling Regulations.  

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) that accepts 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, Obukhov length (often referred to as Monin-Obukhov length) and 

surface heat flux. 

 A terrain pre-processor (AERMAP) with the main purpose of providing 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. 

6.1.5.1 MODELLING SCENARIOS 

For the purpose of this study, three dispersion modelling simulations were undertaken as follows: 

 Scenario One simulated the current operating conditions whereby the SWS currently exceeds the 

MES for PM.  

http://en.wikipedia.org/wiki/Air_pollution
http://en.wikipedia.org/wiki/Air_pollutants
http://en.wikipedia.org/wiki/Major_stationary_source
http://en.wikipedia.org/wiki/Meteorology
http://en.wikipedia.org/wiki/Preprocessor
http://en.wikipedia.org/wiki/Rawinsonde
http://en.wikipedia.org/wiki/Earth%27s_atmosphere
http://en.wikipedia.org/wiki/Turbulence
http://en.wikipedia.org/wiki/Mixed_layer
http://en.wikipedia.org/wiki/Monin-Obukhov_Length
http://en.wikipedia.org/wiki/Terrain
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• The actual emission rates (mg/Nm3) obtained from the stack testing reports were used to 

calculate the emission rates (g/s) for input into this model/assessment.  

• The actual emission rates (mg/Nm3) were, on average, below the MES for stacks PDD1, 

PDD2, and PDD3, while the emission rate for the SWS (133.44 mg/Nm3) exceeded the MES 

(50 mg/Nm3). 

 Scenario Two simulated the future operating conditions where the SWS complies with the MES 

for PM.  

• The emission rates used for this scenario were the MES rates for all stacks, namely, PDD1, 

PDD2 and SWS (50 mg/Nm3), and PDD3 (135 mg/Nm3).  

• By using the MES for all stacks, it is noted that the emission rates, for Scenario Two are higher 

than Scenario One for stacks PDD1, PDD2, PDD3. This is due to the average stack testing 

results for these stacks remaining below the MES. 

• The higher MES emission rates were used as a conservate approach, noting that in some 

years, the stack testing results exceeded the MES. As such, this scenario takes into 

consideration that the stacks may have higher emissions in the future, compared to the 

previous years, yet remaining compliant with the MES.  

• As such this approach, is considered the worst-case approach to remain environmentally 

conservative in this assessment. 

 Scenario Three simulated the postponement operating conditions where the SWS operates with 

a maximum MES of 200 mg/Nm3 until such time as the new ESP is operational.  

• The emission rates used for this scenario were the MES rates for stacks PDD1 (50 mg/Nm3), 

PDD2 (50 mg/Nm3), PDD3 (135 mg/Nm3) and SWS (200 mg/Nm3).  

• By using the MES for stacks PDD1, PDD2 and PDD3, it is noted that the emission rates, for 

Scenario Three are higher than Scenario One. This is due to the average stack testing results 

for these stacks remaining below the MES. 

• The higher MES emission rates were used as a conservate approach, noting that in some 

years, the stack testing results exceeded the MES. As such, this scenario takes into 

consideration that the stacks may have higher emissions in the future, compared to the 

previous years, yet remaining compliant with the MES.  

• As such this approach, is considered the worst-case approach to remain environmentally 

conservative in this assessment. 

• The proposed MES of 200 mg/Nm3 for the SWS is also considered a worst-case approach to 

remain environmentally conservative in this assessment. 

6.1.5.2 METEOROLOGICAL INPUT 

The meteorological data that was used in the dispersion model was obtained from Lakes 

Environmental Consultants Inc., in the form of WRF pre-processed meteorological data, for the 

period January 2021 – December 2023. This is the most complete and representative dataset for 

the site. 

6.1.5.3 TERRAIN INPUT 

Terrain influences dispersion of pollutants, especially during periods of stable conditions. The 

National Aeronautics and Space Administration (NASA) Shuttle Radar Topographic Mission (SRTM) 

digital elevation model 1-arc data (resolution 30 m x 30 m) was extracted for input into the model to 
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account for terrain influences on dispersion. For the land use categorization, the Global Land Cover 

Characterization Global Coverage – Version 3 (1 km x 1 km resolution) was used.  

6.1.5.4 GRID RESOLUTION 

According to the Modelling Regulations, the selected size and extent of the model domain is 

influenced by factors such as source buoyancy, terrain features (i.e. mountains) and the location of 

contributing sources. Larger domains are recommended for elevated, buoyant sources (e.g. stacks) 

while smaller domains are considered sufficient for lower release heights, particularly if emissions 

are at or near ambient temperature. The modelling domain for this study was defined as 30 km x 

30 km, centred over the South32 MMT Sinter Plant. The Modelling Regulations specify the use of a 

multi-tier grid and recommend specific tier resolutions. In line with these requirements, the receptor 

grid resolution was 50 m x 50 m along the mining rights boundary; 100 m x 100 m up to 5,000 m 

from the centre of the site; 250 m x 250 m up to 10,000 m from the centre of the site; and 1,000 m x 

1,000 m thereafter.  

6.1.5.5 MODEL INPUT PARAMETERS 

Table 6-8 lists the key parameters used in the level 2 dispersion model for the Sinter Plant. 

Table 6-8:  Key model inputs to be used in the assessment  

Parameter Model Input 

Model  

Assessment Level Level 2  

Dispersion Model AERMOD View 11.0.1 

Supporting Models AERMET and AERMAP 

Emissions  

Pollutants modelled  PM10 and PM2.5 

Scenarios Operational and MES  

Chemical transformation Not Applicable 

Exponential decay Not Applicable 

Settings  

Terrain setting  Elevated 

Terrain data SRTM1 

Terrain data resolution (m) Global ~ 30 

Land characteristics  Rural  

Bowen ratio 4.3 

Surface albedo 0.29 

Surface roughness 0.30 

Grid Receptors  

Modelling domain (km) 30 x 30 

Grid resolution 

Tier I 100 m 

Tier II 250 m  

Tier III 1,000 m  

6.1.5.6 MODEL OUTPUTS 

The model outputs that follow (Section 6.1.6) show simulated pollutant concentrations experienced 

at ground level for the Sinter Plant operations. Where applicable, ambient concentrations are 

compared with the NAAQS to assess impact. For the purposes of this investigation, the following 

statistical outputs were generated: 
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 The long-term scenario refers to the period average concentration, which is calculated by 

averaging all hourly concentrations for the three-year assessment period. The calculation is 

conducted for each grid point within the modelling domain. 

 99th percentile (P99) concentrations are calculated for comparison with short-term NAAQS as 

specified in the Modelling Regulations. 

As defined in the Modelling Regulations, ambient air quality standards and guidelines are applied to 

areas outside the facility fenceline (i.e. beyond the facility boundary). Within the facility boundary, 

environmental conditions are prescribed by occupational health and safety criteria. As such, tabular 

model outputs in this assessment are presented for each sensitive receptor, the maximum 

concentration on the facility boundary and the maximum concentration off-site (i.e. beyond the 

facility boundary). 

6.1.6 DISPERSION MODEL RESULTS 

Simulated pollutant concentrations for 24-hour and assessment period (i.e. representing the annual 

average) averaging periods at each discrete receptor are presented for the current operating 

conditions in Table 6-9, under MES compliance operating conditions in Table 6-10, and under 

postponement operating conditions in Table 6-11. Isopleth maps showing pollutant dispersion 

across the study area are presented in Figure 6-6 to Figure 6-17 for the current, MES compliance, 

and postponement operating conditions. Where applicable, simulated concentrations have been 

evaluated against their respective NAAQS. Key findings are as follows: 

 Scenario One: Current Operating Conditions: 

• PM10 emissions do not result in exceedances of the ambient PM10 24-hour (75 µg/m3) or 

annual (40 µg/m3) NAAQS as simulated for the current operations.  

− The current scenario takes into account that the stack emissions from PDD1, PDD2 and 

PDD3 are below the MES and are thus currently compliant with the MES. 

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.51 µg/m3 and 0.13 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively.    

• PM2.5 emissions do not result in exceedances of the ambient PM2.5 24-hour (40 µg/m3) or 

annual (20 µg/m3) NAAQS as simulated for the current operations.  

− The current scenario takes into account that the stack emissions from PDD1, PDD2 and 

PDD3 are below the MES and are thus currently compliant with the MES. 

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.27 µg/m3 and 0.07 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively. 

 Scenario Two: MES Compliance Operating Conditions:  

• PM10 emissions do not result in exceedances of the ambient PM10 24-hour (75 µg/m3) or 

annual (40 µg/m3) NAAQS as simulated for the future MES operations.  

− The future MES scenario takes into account that the stack emissions from PDD1, PDD2 

and PDD3 are higher than the current emissions; however, remaining compliant with MES. 
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As mentioned previously, this is to ensure that a worst-case scenario is assessed to remain 

environmentally conservative.  

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.58 µg/m3 and 0.09 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively.    

• PM2.5 emissions do not result in exceedances of the ambient PM2.5 24-hour (40 µg/m3) or 

annual (20 µg/m3) NAAQS as simulated for the future MES operations.  

− The future MES scenario takes into account that the stack emissions from PDD1, PDD2 

and PDD3 are higher than the current emissions; however, remaining compliant with MES. 

As mentioned previously, this is to ensure that a worst-case scenario is assessed to remain 

environmentally conservative. 

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.31 µg/m3 and 0.05 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively. 

 Scenario Three: MES Postponement Operating Conditions:  

• PM10 emissions do not result in exceedances of the ambient PM10 24-hour (75 µg/m3) or 

annual (40 µg/m3) NAAQS as simulated for the MES postponement operations.  

− The MES postponement scenario takes into account that the stack emissions from PDD1, 

PDD2 and PDD3 are higher than the current emissions; however, remaining compliant with 

MES. As mentioned previously, this is to ensure that a worst-case scenario is assessed to 

remain environmentally conservative.  

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.80 µg/m3 and 0.20 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively.    

• PM2.5 emissions do not result in exceedances of the ambient PM2.5 24-hour (40 µg/m3) or 

annual (20 µg/m3) NAAQS as simulated for the MES postponement operations.  

− The MES postponement scenario takes into account that the stack emissions from PDD1, 

PDD2 and PDD3 are higher than the current emissions; however, remaining compliant with 

MES. As mentioned previously, this is to ensure that a worst-case scenario is assessed to 

remain environmentally conservative. 

− The peak concentrations occur onsite; however, remaining well-below the 24-hour and 

annual NAAQS.  

− Maximum concentrations at all sensitive receptors, 0.43 µg/m3 and 0.10 µg/m3 remain well 

below the 24-hour and annual NAAQS, respectively. 

 It is evident from the dispersion modelling results, that despite adopting a worst-case approach to 

the MES scenarios, the PM10 and PM2.5 concentrations remain well below the relevant NAAQS as 

well as peak concentrations remaining within the boundary of South32 MMT.  
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Table 6-9:  Simulated pollutant concentrations at sensitive receptors under current 

operating conditions (Scenario One) 

Pollutant 
Predicted Concentrations (µg/m3) 

PM10 PM2.5 

Averaging Period 24-hour Period 24-hour Period 

Reference NAAQS NAAQS NAAQS NAAQS 

Standard 75 40 40 20 

Boundary Peak 5.48E+00 1.97E+00 2.92E+00 1.05E+00 

Sensitive Receptors 

SR1 4.79E-01 7.25E-02 2.55E-01 3.86E-02 

SR2 5.14E-01 8.27E-02 2.74E-01 4.41E-02 

SR3 2.26E-01 5.88E-02 1.21E-01 3.14E-02 

SR4 4.86E-01 1.27E-01 2.59E-01 6.79E-02 

SR5 2.99E-01 5.52E-02 1.59E-01 2.95E-02 

SR6 1.59E-01 2.58E-02 8.49E-02 1.38E-02 

SR7 2.55E-01 3.36E-02 1.36E-01 1.79E-02 

SR8 2.42E-01 3.43E-02 1.29E-01 1.83E-02 

SR9 2.13E-01 2.63E-02 1.13E-01 1.40E-02 

SR10 2.15E-01 2.65E-02 1.15E-01 1.41E-02 

SR11 3.36E-01 4.53E-02 1.79E-01 2.41E-02 

SR12 2.49E-01 2.84E-02 1.33E-01 1.51E-02 

SR13 2.78E-01 3.39E-02 1.48E-01 1.81E-02 

SR14 4.14E-01 4.72E-02 2.21E-01 2.52E-02 

SR15 3.03E-01 2.97E-02 1.61E-01 1.58E-02 

SR16 2.82E-01 2.89E-02 1.51E-01 1.54E-02 

SR17 3.01E-01 3.01E-02 1.60E-01 1.60E-02 

SR18 4.89E-01 8.31E-02 2.61E-01 4.43E-02 

SR19 2.18E-01 5.72E-02 1.16E-01 3.05E-02 

Notes: 

Red: exceeds applicable reference threshold. 

Current emission rates extracted from stack testing reports; PDD1, PDD2 and PDD3 emission rates are 
lower than the MES; SWS emission rate is above the MES.  
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Table 6-10:  Simulated pollutant concentrations at sensitive receptors under MES 

compliance operating conditions (Scenario Two) 

Pollutant 
Predicted Concentrations (µg/m3) 

PM10 PM2.5 

Averaging Period 24-hour Period 24-hour Period 

Reference NAAQS NAAQS NAAQS NAAQS 

Standard 75 40 40 20 

Boundary Peak 5.70E+00 2.34E+00 3.04E+00 1.25E+00 

Sensitive Receptors 

SR1 5.58E-01 7.49E-02 2.98E-01 3.99E-02 

SR2 5.78E-01 8.04E-02 3.08E-01 4.29E-02 

SR3 2.16E-01 4.78E-02 1.15E-01 2.55E-02 

SR4 4.42E-01 9.17E-02 2.36E-01 4.89E-02 

SR5 2.67E-01 4.14E-02 1.42E-01 2.21E-02 

SR6 1.63E-01 2.06E-02 8.71E-02 1.10E-02 

SR7 2.12E-01 2.70E-02 1.13E-01 1.44E-02 

SR8 2.11E-01 2.75E-02 1.13E-01 1.47E-02 

SR9 1.95E-01 2.25E-02 1.04E-01 1.20E-02 

SR10 2.00E-01 2.25E-02 1.07E-01 1.20E-02 

SR11 3.74E-01 4.51E-02 1.99E-01 2.41E-02 

SR12 2.34E-01 2.48E-02 1.25E-01 1.32E-02 

SR13 3.43E-01 3.35E-02 1.83E-01 1.79E-02 

SR14 4.68E-01 4.57E-02 2.49E-01 2.43E-02 

SR15 3.62E-01 2.84E-02 1.93E-01 1.52E-02 

SR16 3.09E-01 2.72E-02 1.65E-01 1.45E-02 

SR17 3.26E-01 2.84E-02 1.74E-01 1.52E-02 

SR18 5.65E-01 8.22E-02 3.02E-01 4.39E-02 

SR19 2.29E-01 4.56E-02 1.22E-01 2.43E-02 

Notes: 

Red: exceeds applicable reference threshold. 

MES compliance conditions assume the emission rates for PDD1, PDD2 and PDD3 are equal to the MES 
(i.e. slightly higher than current emissions rates); SWS emission rate is equal to the MES (i.e. lower than 
the current emission rates).  
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Table 6-11:  Simulated pollutant concentrations at sensitive receptors under MES 

postponement operating conditions (Scenario Three) 

Pollutant 
Predicted Concentrations (µg/m3) 

PM10 PM2.5 

Averaging Period 24-hour Period 24-hour Period 

Reference NAAQS NAAQS NAAQS NAAQS 

Standard 75 40 40 20 

Boundary Peak 8.32E+00 3.09E+00 4.44E+00 1.65E+00 

Sensitive Receptors 

SR1 7.63E-01 1.13E-01 4.07E-01 6.01E-02 

SR2 8.00E-01 1.28E-01 4.26E-01 6.85E-02 

SR3 3.52E-01 9.08E-02 1.88E-01 4.84E-02 

SR4 7.47E-01 1.96E-01 3.99E-01 1.04E-01 

SR5 4.57E-01 8.49E-02 2.44E-01 4.53E-02 

SR6 2.60E-01 3.97E-02 1.39E-01 2.12E-02 

SR7 4.01E-01 5.18E-02 2.14E-01 2.77E-02 

SR8 3.72E-01 5.29E-02 1.98E-01 2.82E-02 

SR9 3.37E-01 4.06E-02 1.80E-01 2.17E-02 

SR10 3.41E-01 4.10E-02 1.82E-01 2.19E-02 

SR11 5.27E-01 7.04E-02 2.81E-01 3.75E-02 

SR12 3.83E-01 4.39E-02 2.04E-01 2.34E-02 

SR13 4.39E-01 5.27E-02 2.34E-01 2.81E-02 

SR14 6.32E-01 7.35E-02 3.37E-01 3.92E-02 

SR15 4.65E-01 4.61E-02 2.48E-01 2.46E-02 

SR16 4.50E-01 4.49E-02 2.40E-01 2.40E-02 

SR17 4.74E-01 4.67E-02 2.53E-01 2.49E-02 

SR18 7.72E-01 1.29E-01 4.12E-01 6.88E-02 

SR19 3.44E-01 8.81E-02 1.83E-01 4.70E-02 

Notes: 

Red: exceeds applicable reference threshold. 

MES postponement conditions assume the emission rates for PDD1, PDD2 and PDD3 are equal to the 
MES (i.e. slightly higher than current emissions rates); SWS emission rate is 200 mg/Nm3 (i.e. above 
current emission rates). 
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Figure 6-6:  P99 24-hour average PM10 concentrations (Current Operations) 

 
Figure 6-7:  Period average PM10 concentrations (Current Operations) 
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Figure 6-8:  P99 24-hour average PM2.5 concentrations (Current Operations) 

 
Figure 6-9:  Period average PM2.5 concentrations (Current Operations) 
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Figure 6-10:  P99 24-hour average PM10 concentrations (MES Compliance) 

 
Figure 6-11:  Period average PM10 concentrations (MES Compliance) 
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Figure 6-12:  P99 24-hour average PM2.5 concentrations (MES Compliance) 

 
Figure 6-13:  Period average PM2.5 concentrations (MES Compliance) 
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Figure 6-14:  P99 24-hour average PM10 concentrations (Postponement Operations) 

 

Figure 6-15:  Period average PM10 concentrations (Postponement Operations) 
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Figure 6-16:  P99 24-hour average PM2.5 concentrations (Postponement Operations) 

 

Figure 6-17:  Period average PM2.5 concentrations (Postponement Operations) 
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6.1.7 CUMULATIVE ASSESSMENT 

The National Framework for Air Quality Management in South Africa calls for air quality assessment 

in terms of cumulative impacts rather than the contributions from an individual facility. Compliance 

with the NAAQS is to be determined by taking into account all local and regional contributions to 

background concentrations. For each averaging time, the sum of the model predicted concentration 

(CP) and the background concentration (CB) must be compared with the NAAQS. The background 

concentrations CB must be the sum of contributions from non-modelled local sources and regional 

background air quality. If the sum of background and predicted concentrations (CB + CP) is more 

than the NAAQS, the design of the facility must be reviewed (including pollution control equipment) 

to ensure compliance with NAAQS. Compliance assessments must provide room for future permits 

to new emissions sources, while maintaining overall compliance with NAAQS. For the different 

facility locations and averaging times, the comparisons with NAAQS must be based on 

recommendations in Table 6-12. 

Table 6-12:  Summary of recommended procedures for assessing compliance with NAAQS 

Facility Location Annual NAAQS Short-term NAAQS (24 hours or less) 

Isolated facility not influenced by other 
sources, CB insignificant*. 

Highest CP must be less than the NAAQS, 
no exceedances allowed. 

99th percentile concentrations must be 
less than the NAAQS. Wherever one year 

is modelled, the highest concentrations 
shall be considered. 

Facilities influenced by background 
sources e.g. in urban areas and priority 

areas. 

Sum of the highest CP and background 
concentrations must be less that the 
NAAQS, no exceedances allowed. 

Sum of the 99th percentile concentrations 
and background CB must be less than the 
NAAQS. Wherever one year is modelled, 

the highest concentrations shall be 
considered. 

Since the Sinter Plant is operational, existing background concentrations were not used to assess 

the cumulative impact of the Sinter Plant as inclusion of any baseline data would essentially double 

account for emissions from the facility (in the background measurements and the inputted emission 

rates). Additionally, due to the lack of ambient PM monitoring data (monitoring only commenced in 

August 2024), the contribution of the Sinter Plant to the overall monitored concentrations could not 

be assessed here. 

6.2 ANALYSIS OF EMISSIONS’ IMPACT ON THE ENVIRONMENT  

The following sections analyse the potential impacts associated with air pollution on the surrounding 

environment. 

6.2.1 EFFECTS ON VEGETATION  

Air pollution in South Africa was first identified as a potential threat to vegetation in 1988 (Tyson et 

al., 1988). The commercial forests of the eastern escarpment were highlighted as a threatened 

resource due to their proximity to the heavily industrialised Highveld. Marshal et al. (1998) also 

identified concerns around the potential impacts on crop yields on the Highveld. Air pollutants that 

could impact on vegetation include PM, SO2, O3, NOx and hydrogen fluoride (HF).  

The effects of pollution on plants include mottled foliage, ‘burning’ at leaf tips or margins, twig 

dieback, stunted growth, premature leaf drop, delayed maturity, abortion or early drop of blossoms, 

and reduced yield or quality. In general, the visible injury to plants is of three types: (1) collapse of 

leaf tissue with the development of necrotic patterns, (2) yellowing or other colour changes, and (3) 

alterations in growth or premature loss of foliage (Sikora and Chappelka, 2004). Factors that govern 

the extent of damage and the region where air pollution is a problem are (1) type and concentration 
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of pollutants, (2) distance from the source, (3) length of exposure, and (4) meteorological conditions. 

Other important factors are city size and location, land topography, soil moisture and nutrient supply, 

maturity of plant tissues, time of year, and species and variety of plants. A soil moisture deficit or 

extremes of temperature, humidity, and light often alter a plant’s response to an air pollutant (Sikora 

and Chappelka, 2004). 

6.2.2 EFFECTS ON ANIMALS 

Air pollution is a recognized health hazard to domestic animals and wildlife. Industrial air pollutants 

effect both wild birds and mammals, causing notable decreases in local populations (Newman, 

1979). The major effects include direct mortality, debilitating injury and disease, stress, anaemia, 

and bioaccumulation (Newman, 1979). Certain air pollutants are also known to cause variation in the 

distribution of certain wildlife species (Schreiber, and Newman, 1988). Animals are typically exposed 

to air pollution through a) inhalation of gases or small particles, b) ingestion of particles suspended 

in food or water, or c) absorption of gases through the skin (Burdo, 2018). Soft-bodied invertebrates 

(such as earthworms), or animals with thin, moist skin (such as amphibians) are the most 

susceptible to absorption of pollutants. Individual responses to pollutants are dependent on the type 

of pollutant involved, the duration and time of exposure, and the concentration taken up by the 

animal (Wong and Candolin, 2015). The individual's age, sex, health, and reproductive condition 

also determines its response. There is much variability observed between animal classes, species, 

and even genotypes, in terms of the level of tolerance to a specific pollutant (Wong and Candolin, 

2015). 

6.3 ASSUMPTIONS AND LIMITATIONS  

Various assumptions were made in the compilation of this AIR. When possible, an environmentally 

conservative approach was taken to ensure emission rate calculations and model predictions 

represent a worst-case scenario. The assumptions and limitations underlying the study methodology 

are as follows: 

 Unless otherwise stated, operational information for the Sinter Plant was provided by South32 

MMT. Any errors, limitations or assumptions inherent in these datasets extend to this study.  

 Stack information (diameter, flow rates, velocity and temperature) for each of the four stacks were 

obtained from the prior three Levego Environmental Services Test Reports (LES0763M 22/R2147-

A1; LES0913M 23/R2307; and LES1072M 23/R2467) dated 25 March 2022, 06 February 2023, 

and 27 March 2024, respectively. 

 The stack information extracted from the Levego reports were averaged to determine the current 

operational conditions for each of the four stacks. 

 PM10 emissions rates were assumed to be 60% of the total PM rate, based on a literature review 

applicable to Sinter Plants (USEPA, 1986; and Zhao et al, 2017).  

 PM2.5 emissions rates were assumed to be 32% of the total PM rate, based on a literature review 

applicable to Sinter Plants (USEPA, 1986; and Zhao et al, 2017). 

 The MES compliance scenarios emission rates were determined based on each stack meeting 

the MES for PM, irrespective of the current operational emissions rates. As such, stacks that have 

emission rates below the MES were simulated with a higher rate (MES equivalent), to determine 

the worst-case scenario, thus remaining environmentally conservative.   
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7 COMPLAINTS  

There have been no air quality related complaints received in the last two years, as confirmed by 

South32 MMT. 

8 CURRENT OR PLANNED AIR QUALITY MANAGEMENT 

INTERVENTIONS  

South32 MMT have commissioned a study to investigate strategic monitoring locations for 

continuous particulate matter monitors. This study will focus on ambient air quality and include 

recommendations of the type of monitors that can be used.  

No further interventions over-and-above the ESP installation for the Sinter Waste Stack, which is the 

purpose and objective of this AIR, are planned.  

9 COMPLIANCE AND ENFORCEMENT  

There have been no air quality compliance and enforcement actions undertaken against the facility 

in the last five years as confirmed by South32 MMT. 

10 ADDITIONAL INFORMATION  

There is no additional information to supply in relation to this AIR. 
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FORMAL DECLARATIONS 

ANNEXURE A: DECLARATION OF ACCURACY OF INFORMATION 

_______________________________________________________________________________ 

DECLARATION OF ACCURACY OF INFORMATION - APPLICANT 

_______________________________________________________________________________ 

 

Name of Enterprise: South32 Mamatwan Hotazel Manganese Mines 

Declaration of accuracy of information provided: 

Atmospheric Impact Report in terms of section 30 of the Act. 

I,                                              (duly authorised), declare that the information provided in this 

atmospheric impact report is, to the best of my knowledge, in all respects factually true and correct. I 

am aware that the supply of false or misleading information to an air quality officer is a criminal 

offence in terms of section 51(1)(g) of this Act. 

 

 

 

Signed at ________________________________on this __27th __ day of __November 2024___ 

 

 

 

 

 

______________________________________ 

SIGNATURE 

 

 

 

 

 

_________________________                                          

CAPACITY OF SIGNATORY 

 

Wonder Sigwebela

Mamatwan

Environmental Superintendent
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ANNEXURE B: DECLARATION OF INDEPENDENCE OF PRACTITIONER 

______________________________________________________________________________ 

DECLARATION OF INDEPENDENCE - PRACTITIONER 

______________________________________________________________________________ 

 

Name of Practitioner: Jared Lodder 

 

Declaration of independence and accuracy of information provided: 

Atmospheric Impact Report in terms of Section 30 of the Act. 

 

I, Jared Lodder, declare that I am independent of the applicant. I have the necessary expertise to 

conduct the assessments required for the report and will perform the work relating the application in 

an objective manner, even if this results in views and findings that are not favourable to the 

applicant. I will disclose to the applicant and the air quality officer all material information in my 

possession that reasonably has or may have the potential of influencing any decision to be taken 

with respect to the application by the air quality officer, The information provided in this atmospheric 

impact report is, to the best of my knowledge, in all respects factually true and correct. I am aware 

that the supply of false or misleading information to an air quality officer is a criminal offence in 

terms of section 51(1) (g) of this Act. 

 

Signed at      Midrand            on this      27th        day of   November 2024             . 

 

 

______________________________________ 

SIGNATURE 

 

 

 

Principal Consultant at WSP           

CAPACITY OF SIGNATORY 
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