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Executive Summary 

New Largo Coal (Pty) Ltd. (New Largo) acquired the New Largo Coal Mine Project from Anglo in August 2018. 

The Main New Largo resource lies between the N4 and N12 national freeway, some 30 kilometres west of 

eMalahleni and 100 kilometres east of Johannesburg in the Mpumalanga Province. The full extent of the New 

Largo Mining Rights Area (MRA) extends from the N4 (Pretoria-Witbank National Road) to the south of the N12 

(Johannesburg-Witbank National Road). 

Since the acquisition of the New Largo Coal Mine Project, New Largo has undertaken a number of feasibility 

studies to re-evaluate the deposit as standalone mining operations, with the intent to generate capital to develop 

the rest of the mine. Mining has commenced at Pit D and is proposed to commence at Pit H in the near future. 

An update to the mine’s environmental management programme report (EMPr) was submitted to the DMRE in 

March 2021, to accommodate the changes to the mining schedule and infrastructure layout. 

New Largo now proposes to amend the original mine schedule to commence mining of Pit F at an earlier date 

than the timeframes stipulated in the original mining schedule. This earlier schedule will require the development 

of some infrastructure not previously included in the EMPr. The coal mined from Pit F will initially be trucked to 

Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a coal washing plant at the 

Pit F site to process the coal; product coal will then be transported to a nearby siding (e.g. Phola).  New Largo 

has appointed Golder Associates (Pty) Ltd. (Golder) to undertake an amendment application for further updating 

the EMPr, to include the proposed infrastructure and schedule changes at Pit F. This Air Quality Impact 

Assessment (AQIA) specialist report has been compiled in support of the amendment application. 

The AQIA included a baseline assessment, impact assessment and recommended mitigation measures to 

reduce emissions on the surrounding environment. 

The baseline assessment included an identification of key pollutants associated with the proposed operations 

and an overview of available meteorological and ambient air quality data. Key pollutants associated with the 

proposed Pit F mining activities (construction activities, material handling, wind erosion from stockpiles, drilling, 

blasting and crushing) were identified as total suspended particulates (TSP) (in the form of dust fallout) and 

particulate matter of aerodynamic diameters less than 10 and 2.5 microns (PM10 and PM2.5, respectively). 

To assess ambient meteorological conditions (temperature and rainfall), the meteorological station based in the 

town of Ogies (located 4.5 km’s south-east of New Largo’s mine rights boundary) was utilized to provide an 

understanding of the air dispersion characteristics for the period January to December 2019. Due to the very 

close proximity of this station to New Largo, the experienced meteorological conditions at this station are 

anticipated to be very similar to that experienced at New Largo. 

 Historically, rainfall is typically much higher during the spring and summer months, where approximately 

90% of the annual precipitation occurs between October through to April. Little rainfall occurs during the 

autumn and winter months between May to September. The driest month is usually July. Precipitation 

usually reaches its peak in January; and 

 Ogies and New Largo fall within semi-arid climatic conditions, where temperatures are generally warm and 

temperate with warm summers and cold winters usually associated with frost. The annual average 

temperature is approximately 16°C. The temperature in January (i.e. during the summer season) averages 

approximately 20°C, however daily maximum temperatures may exceed 27ºC on occasion. June and July 

are the coldest months (i.e. the winter season), with temperatures averaging approximately 9°C 

(https://en.climate-data.org/africa/south-africa/mpumalanga/ogies-189664/,19/05/2019). 
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To assess the wind field conditions within the study area, site-specific modelled Weather Research and 

Forecasting (WRF) meteorological data was obtained for the period January 2018 – December 2020. 

 Moderate to strong winds from the northerly sector prevailed in the region, with calm conditions occurring 

frequently (3% of the time) during the full period from 2018 to 2020. 

Dust fallout monitoring at New Largo is currently conducted at eleven monitoring locations, all equipped with 

single dust fallout units and in line with the National Dust Control Regulations and the ASTM D1739-70 

methodology. The most current dust fallout monitoring results for the period August 2020 to July 2021 indicated 

that a non-residential and residential network average of 604 mg/m2/day and 560 mg/m2/day was recorded, with 

both averages below the non-residential and residential dust fallout guidelines of 1200 mg/m2/day and 

600 mg/m2/day, respectively. 

New Largo however does not undertake any particulate matter monitoring. As such, particulate matter data was 

sourced from a neighbouring colliery, located approximately 1 km south east of the proposed New Largo Pit F 

operations. Data for the January to December 2020 period (the most recent annual calendar period) was 

obtained and has been discussed below for use within this assessment. For the period January to December 

2020, the PM10 24-hour (131 μg/m³) and annual average (44 μg/m³) was non-compliant with the 24-hour and 

annual average PM10 standards of 75 μg/m³ and 40 μg/m³, respectively. The PM2.5 24-hour (37 μg/m³) annual 

average (14 μg/m³) was however compliant with the 24-hour and annual average PM2.5 standards of 40 μg/m³ 

and 20 μg/m³, respectively. 

The impact assessment comprised of an emissions inventory and subsequent dispersion modelling simulations. 

An emissions inventory was developed using site-specific data and emission factors which were sourced from 

either the United States Environmental Protection Agency (USEPA) AP42 (USEPA, 1995) and/or the Australian 

Government National Pollutant Inventory (NPI, 2012) database. This emissions inventory was input into a 

Level 2 atmospheric dispersion model, AERMOD, together with prognostic WRF meteorological data (for the 

period 2018 to 2020), to predict ambient air concentrations at specified sensitive receptors of the key pollutants 

associated with the proposed operations. Sensitive receptors are identified as areas that may be impacted 

negatively due to emissions from the proposed Pit F operations. Twenty-five sensitive receptors were selected 

for this assessment. 

Construction activities for the proposed Pit F were estimated on an area wide basis. The emission rate used to 

calculate such emissions is environmentally conservative for most construction sites, with results likely being 

higher than those that will be experienced in reality. Further, it must be emphasised that the construction 

activities are transient in nature. As such, the construction phase was only assessed semi-quantitatively. 

Long-term (annual) and short-term (24-hour average) concentrations for the pollutants of concern for the 

operational phase were compared with the National Ambient Air quality Standards (NAAQS) and the South 

African Residential Dust Control Regulations. 

Dispersion modelling simulations for the mitigated operational phase indicated that: 

 Dust Fallout: 

▪ Predicted dust fallout rates are below the South African Residential Dust Control Regulations at all 

modelled sensitive receptors; 

▪ Cumulative dust fallout rates at most sensitive receptors are below the NEM: AQA Residential Dust 

Control Regulations, with the exception of SR21. It must be noted that this is a result of the high existing 

background concentrations and is not a result of the Pit F operations; and 
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▪ Further, the dust fallout contributions from the proposed operations contribute minimally (less than 

10%) to the overall cumulative impact at each receptor. 

 PM Concentrations: 

▪ Predicted PM10 and PM2.5 concentrations are below the NAAQS for PM10 and PM2.5 at all sensitive 

receptors for all assessment periods; 

▪ Cumulative P99 24-hour and annual average PM10 concentrations are expected to be non-compliant 

with the 24-hour and annual average NAAQS for PM10 at all sensitive receptors. It must be noted that 

this is a result of the high existing PM10 background concentrations and is not a result of the proposed 

New Largo Pit F operations. Further, the PM10 contributions from the proposed operations contribute 

minimally (less than 20%) to the overall cumulative impact at each receptor; and 

▪ Cumulative P99 24-hour and annual average PM2.5 concentrations are expected to be compliant with 

the 24-hour and annual average NAAQS for PM2.5 at all sensitive receptors, except for SR21 during 

the 24-hour averaging period. It must be noted that this is a result of the high existing PM.2.5 background 

concentrations and is not a result of the proposed New Largo Pit F operations. Further, the PM2.5 

contributions from the proposed operations contribute minimally (less than 11%) to the overall 

cumulative impact at each receptor. 

All impacts of the proposed project were also evaluated using a risk matrix, which is a semi-quantitative risk 

assessment methodology. 

 Impacts during the construction and decommissioning and closure phases with mitigation in place for dust 

and PM10 is expected to result in a moderate impact; 

 Impacts during the construction and decommissioning and closure phases with mitigation in place for PM2.5 

is expected to result in a low impact; and 

 Impacts of the operational phase with mitigation in place for dust, PM10 and PM2.5 are expected to have a 

low overall significance. 

Based on the findings of the assessment, Golder’s professional opinion is that this project may be authorised. 

However, the recommended mitigation measures, outlined in Section 9.5, should be considered and maintained 

throughout the project lifecycle to ensure the predicted concentrations do not contribute significantly to the high 

existing background concentrations and thus exacerbate the ambient air quality in the region. 

Important to note that given the high existing background concentrations it is recommended that the mitigation 

measures outlined are especially adhered to when working within close vicinity (within 100m) of SR21 during 

the operational phase of the Pit F operations. 

 

 

 

 

 



November 2021 21465149-347358-1 

 

 

 
 v 

 

Table of Contents 
 

1.0 INTRODUCTION AND BACKGROUND ..................................................................................................... 1 

1.1 Purpose of the report ........................................................................................................................ 1 

2.0 PROJECT LOCATION AND EXTENT ........................................................................................................ 1 

3.0 KEY CHANGES FROM EXISTING AUTHORISED PROJECT ................................................................. 3 

4.1 Consideration of alternatives ............................................................................................................. 7 

5.0 APPLICABLE LEGISLATION, GUIDELINES AND STANDARDS ........................................................... 7 

5.1 National Environmental Management: Air Quality Act ...................................................................... 7 

5.1.1 Ambient Air Quality Standards ...................................................................................................... 7 

5.1.2 National Dust Control Regulations ................................................................................................ 8 

5.2 Highveld Priority Area Air Quality Management Plan ....................................................................... 8 

6.0 KEY ATMOSPHERIC POLLUTANTS AND ASSOCIATED HEALTH EFFECTS ..................................... 8 

6.1 Particulates ........................................................................................................................................ 9 

6.1.1 Acute exposure ............................................................................................................................. 9 

6.1.2 Chronic exposure .......................................................................................................................... 9 

7.0 METHODS ................................................................................................................................................... 9 

7.1 Air quality impact assessment methodology ..................................................................................... 9 

7.1.1 Baseline assessment .................................................................................................................... 9 

7.1.2 Impact assessment ..................................................................................................................... 10 

7.1.3 Air quality impact assessment report .......................................................................................... 10 

7.2 Literature review .............................................................................................................................. 10 

7.3 Study limitations .............................................................................................................................. 10 

7.3.1 Data used for specialist report .................................................................................................... 10 

7.3.2 Assumptions, uncertainties or gaps in knowledge (Study limitations) ........................................ 10 

8.0 BASELINE ASSESSMENT ...................................................................................................................... 11 

8.1 Regional climatic overview .............................................................................................................. 11 

8.2 Meteorological overview .................................................................................................................. 12 

8.2.1 Temperature and rainfall ............................................................................................................. 12 

8.2.2 Wind field .................................................................................................................................... 14 

8.3 Land use and topography ............................................................................................................... 16 



November 2021 21465149-347358-1 

 

 

 
 vi 

 

8.4 Sensitive receptors .......................................................................................................................... 16 

8.5 Regional ambient air quality overview ............................................................................................ 19 

8.6 Local ambient air quality overview .................................................................................................. 19 

8.6.1 Agricultural activities ................................................................................................................... 19 

8.6.2 Biomass burning ......................................................................................................................... 20 

8.6.3 Domestic fuel burning ................................................................................................................. 20 

8.6.4 Vehicle emissions ....................................................................................................................... 20 

8.6.5 Mining activities ........................................................................................................................... 21 

8.6.6 Power generation ........................................................................................................................ 21 

8.7 New Largo ambient air quality monitoring ....................................................................................... 21 

8.7.1 Dust fallout monitoring ................................................................................................................ 21 

8.7.2 Particulate matter monitoring ...................................................................................................... 24 

9.0 IMPACT ASSESSMENT ........................................................................................................................... 24 

9.1 Emission estimation ........................................................................................................................ 24 

9.1.1 Construction phase ..................................................................................................................... 24 

9.1.2 Operational phase ....................................................................................................................... 25 

9.1.2.1 Material handling ......................................................................................................................... 26 

9.1.2.2 Wind erosion ............................................................................................................................... 27 

9.1.2.3 Drilling ......................................................................................................................................... 28 

9.1.2.4 Blasting ....................................................................................................................................... 29 

9.1.2.5 Crushing ...................................................................................................................................... 29 

9.2 Dispersion modelling ....................................................................................................................... 30 

9.2.1 Model type ................................................................................................................................... 30 

9.2.2 Model input .................................................................................................................................. 30 

9.2.3 Model settings ............................................................................................................................. 31 

9.2.4 Modelling scenarios .................................................................................................................... 32 

9.2.5 Results and discussion ............................................................................................................... 32 

9.2.5.1 Dust fallout .................................................................................................................................. 33 

9.2.5.2 Particulate matter (PM10) concentrations .................................................................................... 36 

9.2.5.3 Particulate matter (PM2.5) concentrations ................................................................................... 40 

9.3 Impact assessment review and update ........................................................................................... 44 

9.3.1 Impact assessment methodology (for new/changed impacts) .................................................... 44 



November 2021 21465149-347358-1 

 

 

 
 vii 

 

9.4 Impact assessment / impact statement ........................................................................................... 46 

9.4.1 2012 key impact assessment findings ........................................................................................ 46 

9.4.2 2021 key impact assessment findings ........................................................................................ 47 

9.5 Mitigation measures ........................................................................................................................ 49 

9.5.1 Identification of areas to be avoided (Including buffers) ............................................................. 49 

9.5.2 Identification of appropriate measures to minimise identified impacts ....................................... 49 

9.5.3 Rehabilitation/restoration recommendations .............................................................................. 50 

9.6 Monitoring requirements ................................................................................................................. 50 

9.6.1 2012 monitoring requirements .................................................................................................... 50 

9.6.2 2021 monitoring requirements .................................................................................................... 51 

9.7 Cumulative impacts ......................................................................................................................... 52 

10.0 CONCLUSION .......................................................................................................................................... 52 

10.1 Conditions for inclusion in the environmental authorisation ............................................................ 53 

11.0 REFERENCES .......................................................................................................................................... 53 

12.0 AUTHORSHIP & DOCUMENT REVIEW .................................................................................................. 55 

 

TABLES 

Table 1: Details of specialist ............................................................................................................................... xii 

Table 2: South African Ambient Air Quality Standards for criteria pollutants ....................................................... 7 

Table 3: Acceptable dust fallout rates .................................................................................................................. 8 

Table 4: Annual average temperature at Ogies (https://en.climate-data.org/africa/south-
africa/mpumalanga/ogies 189664/, 19/05/2019) ................................................................................................ 14 

Table 5: Sensitive receptors surrounding the New Largo Pit F (within a 10 km radius) .................................... 16 

Table 6: Dust fallout site classifications and locations ....................................................................................... 22 

Table 7:Dust fallout results for a rolling twelve-month period ............................................................................. 23 

Table 8: Calculated emission rates for the construction phase .......................................................................... 25 

Table 9: Source parameters for materials handling activities ............................................................................. 26 

Table 10: Emission rates for materials handling activities .................................................................................. 27 

Table 11: Source parameters for the stockpiles subject to wind erosion ........................................................... 28 

Table 12: Emission rates for wind erosion for the stockpiles ............................................................................. 28 

Table 13: Emission rates for drilling ................................................................................................................... 29 

Table 14: Emission rates for blasting ................................................................................................................. 29 

Table 15: Source parameters for crushing ......................................................................................................... 30 



November 2021 21465149-347358-1 

 

 

 
 viii 

 

Table 16: Emission rates for crushing ................................................................................................................ 30 

Table 17: Modelling domain coordinates ............................................................................................................ 31 

Table 18: Summary of model settings ................................................................................................................ 31 

Table 19: Summary of recommended procedures for assessing compliance with NAAQS .............................. 32 

Table 20: Predicted dust fallout rates at the sensitive receptor locations (exceedances are highlighted in bold 
red) ...................................................................................................................................................................... 33 

Table 21: Predicted PM10 concentrations at the sensitive receptor locations (exceedances are highlighted in 
bold red) .............................................................................................................................................................. 36 

Table 22: Predicted PM2.5 concentrations at the sensitive receptor locations (exceedances are highlighted in 
bold red) .............................................................................................................................................................. 40 

Table 23: Impact assessment factors ................................................................................................................. 44 

Table 24: Impact assessment scoring scales ..................................................................................................... 44 

Table 25: Magnitude definition for the assessment ............................................................................................ 45 

Table 26: 2021 Impact assessment matrix ......................................................................................................... 48 

 

FIGURES 

Figure 1: Locality of Pit F ...................................................................................................................................... 2 

Figure 2: Proposed trucking routes from Pit F to Phola Coal Processing Plant ................................................... 4 

Figure 3: Pit F Layout and Infrastructure .............................................................................................................. 5 

Figure 4: Pit F Life of Mine ................................................................................................................................... 6 

Figure 5: Seasonal circulation patterns affecting the regional climate. The red dot indicts the approximate 
location of New Largo ......................................................................................................................................... 12 

Figure 6: Monthly rainfall at Ogies during 2019 (Source: https://www.worldweatheronline.com/ogies-weather-
averages/mpumalanga/za.aspx, 19/05/2019) .................................................................................................... 13 

Figure 7: Wind conditions using WRF modelled data for the period 2018 to 2020 ............................................ 15 

Figure 8: Sensitive receptor locations surrounding the New Largo Pit F operations ......................................... 18 

Figure 9: Current dust fallout locations for the New Largo operations (WSP, 2021) ......................................... 22 

Figure 10: Predicted dust fallout from the proposed Pit F operations (mg/m2/day) ........................................... 35 

Figure 11: Predicted P99 24-hour average PM10 concentrations for the proposed Pit F operations (µg/m3) .. 38 

Figure 12: Predicted annual average PM10 concentrations for the proposed Pit F operations (µg/m3) ........... 39 

Figure 13: Predicted P99 24-hour average PM2.5 concentrations for the proposed Pit F operations (µg/m3) . 42 

Figure 14: Predicted annual average PM2.5 concentrations for the proposed Pit F operations (µg/m3) .......... 43 

Figure 15: Airshed 2012 proposed locations for the New Largo dust fallout network (Airshed, 2012) .............. 51 

Figure 16: Dust fallout locations for the New Largo operations, additional buckets illustrated in blue .............. 52 

 

  



November 2021 21465149-347358-1 

 

 

 
 ix 

 

APPENDICES 

APPENDIX A 
Document Limitations 

 



November 2021 21465149-347358-1 

 

 

 
 x 

 

ACRONYMS AND ABBREVIATIONS 

Abbreviation Explanation 

Anglo Anglo American Inyosi Coal (Pty) Limited 

AQIA Air Quality Impact Assessment 

AQMP Air quality management plan 

CO Carbon monoxide 

DMRE Department of Mineral Resources and Energy 

EA Environmental Authorisation  

EIA Environmental impact assessment 

EMP Environmental management plan 

EMPr Environmental management programme 

HPA Highveld Priority Area 

Mamsl  Metres above mean sea level 

MDEDET Mpumalanga Department of Economic Development, Environment and Tourism  

MPRDA Mineral and Petroleum Resources Development Act (Act no 28 of 2002) 

MRA Mining rights area 

NAAQS National Ambient Air Quality Standard 

NEM: AQA National Environmental Management: Air Quality Act (Act no. 39 of 2004) 

NEMA National Environmental Management Act (Act no. 107 of 1998) 

New Largo New Largo Coal (Pty) Limited 

NO2 Nitrogen dioxide 

NOx Oxides of Nitrogen 

O3 Ozone 

Pb Lead 

PM10 Particulate matter with an aerodynamic diameter of less than 10 μm 

PM2.5 Particulate matter with an aerodynamic diameter of less than 2.5 μm 

SO2 Sulphur dioxide 

SOx Sulphur oxides 

TSP Total suspended particulates 

USEPA United States Environmental Protection Agency 

WHO World Health Organisation 

WRF Weather Research and Forecasting 

WSP WSP Group (Pty) Ltd 



November 2021 21465149-347358-1 

 

 

 
 xi 

 

UNITS OF MEASURE 

Abbreviation Explanation 

% Percentage 

°C Degree centigrade 

µg Microgram 

µg/m3 Micrograms per cubic metre 

Ha Hectare 

Km Kilometre 

kPa Kilopascal 

M Metre 

m/s Meters per second 

m3/h Metres cubed per hour 

m³/sec Metres cubed per second 

Mg Milligrams 

mg/m2/day Milligrams per square metre per day 

mg/Nm³ Milligrams per normal square metre 

mm Millimeters 

P99 99th Percentile 

ppb Parts per billion 

ppm Parts per million 

T Tonne 

tonnes/h Tonnes per hour 

 



November 2021 21465149-347358-1 

 

 

 
 xii 

 

DETAILS OF THE SPECIALIST 
Table 1: Details of specialist 

Specialist Information 

Name: Novania Reddy 

Cell phone number: +27 79 497 3460 

Email: nreddy@golder.com 

Qualifications:  Bachelor of Science in Engineering (Chemical 

Engineering) Engineering, Howard College, Durban, 

2011 

 

Qualifications of specialist 

Novania is a consultant with over 9 years’ experience in the environmental industry. Her area of expertise lies 

within the air quality and acoustics fields related to sectors ranging from mining to the oil and gas industry. 

Novania has a broad understanding of the various laws and regulations associated with the air quality and noise 

procedures. She holds the responsibility of data collection, inventory development, compilation of air emission 

licence and scientific modelling and reporting. Her project experience includes countries such as South Africa, 

Botswana, Guinea, Zambia, Cameroon, Ethiopia, Dubai, Iraq, Jordan and Saudi Arabia. 

Novania has also obtained a certificate in the Greenhouse Gas Reporting Training Course and was involved in 

the development of a municipality wide greenhouse gas evaluation in South Africa which included two major 

refineries. 

Additionally, Novania has a year of experience within the petrochemical industry at Total SA. 

Declaration of Independence by Specialist 

I, Novania Reddy, declare that I – 

 Act as the independent specialist for the undertaking of a specialist section for the proposed New Largo 

Coal EMPr Amendment; 

 Do not have and will not have any financial interest in the undertaking of the activity, other than 

remuneration for work performed; 

 Do not have nor will have a vested interest in the proposed activity proceeding; 

 Have no, and will not engage in, conflicting interests in the undertaking of the activity; and 

 Undertake to disclose, to the competent authority, any information that have or may have the potential to 

influence the decision of the competent authority or the objectivity of any report, plan or document. 



November 2021 21465149-347358-1 

 

 

 
 xiii 

 

APPENDIX 6 OF THE EIA REGULATIONS 
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Section 1.0 
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(cB) a description of existing impacts on the site, 
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Section 4.0 and Section 8.4 

(g) an identification of any areas to be avoided, including 

buffers; 

Section 9.5.1 

(h) a map superimposing the activity including the 

associated structures and infrastructure on the 

environmental sensitivities of the site including areas 
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Section Requirements Section addressed in report 

activity (including identified alternatives on the 

environment) or activities; 

(k) any mitigation measures for inclusion in the EMPr; Section 9.5 

(l) any conditions for inclusion in the environmental 

authorisation; 
Section 0 

(m) any monitoring requirements for inclusion in the 

EMPr or environmental authorisation; 
Section 9.6 

(n) a reasoned opinion— 

(i) (as to) whether the proposed activity, activities or 

portions thereof should be authorised; 

Section 10.0 

(iA) regarding the acceptability of the proposed activity or 

activities; and 

(ii) if the opinion is that the proposed activity, activities or 

portions thereof should be authorised, any 

avoidance, management and mitigation measures 

that should be included in the EMPr, and where 

applicable, the closure plan; 

(o) a description of any consultation process that was 

undertaken during the course of preparing the 

specialist report; 

- 

(p) a summary and copies of any comments received 

during any consultation process and where 

applicable all responses thereto; and 

(q) any other information requested by the competent 

authority. 

- 

2. Where a government notice gazetted by the Minister 

provides for any protocol or minimum information 

requirement to be applied to a specialist report, the 

requirements as indicated in such notice will apply. 

- 
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1.0 INTRODUCTION AND BACKGROUND 

Mining of the New Largo Coal reserve, previously owned by Anglo American Inyosi Coal (Anglo), is authorised 

through an Environmental Impact Assessment (EIA) process under the requirements of the National 

Environmental Management Act (NEMA) and the Mineral and Petroleum Resources Development Act 

(MPRDA). The Environmental Authorisation (EA) was issued by the Mpumalanga Department of Economic 

Development, Environment and Tourism (MDEDET) in 2012, and the Environmental Management Programme 

(EMPr) was approved by the Department of Mineral Resources and Energy (DMRE) in 2013. Furthermore, the 

Department of Water and Sanitation (DWS) issued three Water Use Licences (WULs) between 2013 and 2015. 

Thereafter, Anglo put the New Largo Coal Mine project on hold and submitted requests for extension of the 

validity of the authorisations to the Regulators. 

Since the acquisition of the New Largo Coal Mine Project, New Largo has undertaken a number of feasibility 

studies to re-evaluate the deposit as standalone mining operations, with the intent to generate capital to develop 

the rest of the mine. Mining has commenced at Pit D and is proposed to commence at Pit H in the near future. 

An update to the mine’s environmental management programme report (EMPr) was submitted to the DMRE in 

March 2021, to accommodate the changes to the mining schedule and infrastructure layout. 

New Largo now proposes to amend the original mine schedule to commence mining of Pit F at an earlier date 

than the timeframes stipulated in the original mining schedule. This earlier schedule will require the development 

of some infrastructure not previously included in the EMPr. The coal mined from Pit F will initially be trucked to 

Phola Coal Processing Plant (PCPP) for processing. New Largo plans to develop a coal washing plant at the 

Pit F site to process the coal; product coal will then be transported to a nearby siding. 

1.1 Purpose of the report 

To give effect to these proposed changes, New Largo must apply for an amendment to its approved EA and 

prepare an updated EMPr. This report documents the assessment of the potential impacts of the proposed 

Project changes on air quality, within the Mining Rights Area (MRA), and as required, provides recommended 

measures for the mitigation of any negative impacts to inform the updated EMPr for the Project. 

2.0 PROJECT LOCATION AND EXTENT 

The Main New Largo resource lies between the N4 and N12 national freeway, some 30 kilometres west of 

eMalahleni and 100 kilometres east of Johannesburg in the Mpumalanga Province. The full extent of the New 

Largo Mining Rights Area (MRA) extends from the N4 (Pretoria-Witbank National Road) to the south of the N12 

(Johannesburg-Witbank National Road). The extent of the proposed opencast operation and pits are shown in 

Figure 1. 

The Pit F study area is located to the east of the main New Largo coal resource. In relation to Pit F, the N12 

and PCPP are located to the south of the pit; African Exploration Mining (Vlakfontein Mine) to the west; Transnet 

oil pipeline servitude, Phola, and Saalklapspruit in the east; and the R545 and Wilge Village to the 

north/northwest (Figure 1). 
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Figure 1: Locality of Pit F 
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3.0 KEY CHANGES FROM EXISTING AUTHORISED PROJECT 

The following key changes are noted: 

 Original EMPr indicated that Pit F would be mined in 2045. It is now proposed to be mined in quarter 2 of 

2022. Therefore, the mining schedule is accelerated by 23 years; 

 The mining method will change from a dragline operation to truck and shovel; 

 The overland conveyor system will not be constructed until later in the project lifetime. Instead, coal will 

initially be trucked to Phola Coal Processing Plant (PCPP) for processing (see Figure 2 for trucking 

routes). New Largo plans to develop a beneficiation plant at the Pit F site to process the coal; product 

coal will then be transported to a nearby siding (e.g., Phola); and 

 Because mining is now starting at Pit F, the following infrastructure is necessary to support mining at this 

location (Figure 3): 

▪ Haul roads, access roads, product stockpiles, crusher, coal washing plant, workshop, change houses, 

Pollution Control Dams (PCD’s) with silt traps for dirty water management, office block, parking area, 

and sewerage management facility. 

4.0 PROJECT DESCRIPTION 

The amendment to the mine schedule and development of additional infrastructure will enable New Largo to 

access higher grade coal reserves at an earlier stage of the Life-of-Mine (LoM) than envisaged in the original 

mine plan. 

It is planned that mining of Pit F will commence in Q2 of 2022. The reserve will be minded via truck-and-shovel. 

The operational life of mine for Pit F is estimated to be in excess of 10 years (at current mining rate, 18 years 

life of mine). Mining will commence in the east, move westwards and be completed in the north-western section 

of the pit (Figure 2). Pit F will be a 24-hour operation. 

The site will be accessed from the R545; the road intersection will be upgraded. Run of mine (ROM) coal will 

be crushed at an on-site crusher; at the start-up of the operation, coal product will be trucked to PCPP to the 

south of the pit. Alternative coal trucking routes to the PCPP are being considered, along the R545 east, along 

the R545 west and N12 and along the R545 and R555 (Figure 2). Reject stones from the crusher be backfilled 

into the pit. 

A coal washing (dense medium separation) plant will be developed at Pit F. Plant coal discards (coarse and 

filter press fines) will be backfilled into the pit. Should temporary stockpiling of discard material be required, the 

stockpile will be placed on the pit footprint, followed by direct deposition into the pit. The coal washing plant will 

require process water, which will be sourced from on-site boreholes and reused mine water make. 

A package sewage plant will be established for domestic wastewater management. Treated wastewater will be 

discharged to the Saalklapspruit. Borehole water will be used for potable water at the start-up phase and for 

operational purposes. Start-up power will initially be supplied via generators, following by connection to the 

Eskom grid. 

The initial boxcut will access the 2-seam coal and will be approximately 30 m deep. Trenches and berms will 

be developed around the pit to ensure clean and dirty water separation. Pollution control dams (PCD’s) will be 

constructed to contain dirty runoff from product stockpiles, and intercepted mine water make from the pit. 

Overburden (hards and softs) and topsoil stockpiles will be placed in localities to serve as screens for noise and 

visual impacts. 
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Figure 2: Proposed trucking routes from Pit F to Phola Coal Processing Plant 
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Figure 3: Pit F Layout and Infrastructure 
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Figure 4: Pit F Life of Mine
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4.1 Consideration of alternatives 

The following alternatives are being considered regarding the trucking routes from Pit F to the PCPP: 

 Along the R545 east; 

 Along the R545 west and N12; and 

 Along the R545 west and R555. 

5.0 APPLICABLE LEGISLATION, GUIDELINES AND STANDARDS 

5.1 National Environmental Management: Air Quality Act  

The National Environmental Management: Air Quality Act (NEM: AQA) approach to air quality management is 

based on the control of the receiving environment. The main objectives of the act are to protect the environment 

by providing reasonable legislative and other measures that (i) prevent air 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 alignment with Sections 24a and 24b of the 

Constitution of the Republic of South Africa. 

5.1.1 Ambient Air Quality Standards 

The South African ambient air quality standards (i.e national ambient air quality standards (NAAQS)) for 

common pollutants prescribe the allowable ambient air quality standards (Table 2). Applicable standards 

relevant to this study include particulate matter with an aerodynamic diameter of less than 10 and 2.5 microns 

(PM10 and PM2.5, respectively). 

Table 2: South African Ambient Air Quality Standards for criteria pollutants 

Pollutant Averaging Period 
Limit Value 

(µg/m3) 

Limit 

Value 

(ppb) 

Frequency 

of 

Exceedance 

Compliance Date 

Nitrogen 

Dioxide 

(NO2)  

1 hour 200 106 88 Immediate 

1 year 40 21 0 Immediate 

PM10  24 hours 75 - 4 Immediate 

1 year 40 - 0 Immediate 

PM2.5 24 hours 40 - 4 Immediate 

24 hours 25 - 4 1 January 2030 

1 year 20 - 0 Immediate 

1 year 15 - 0 1 January 2030 

Ozone (O3)  8 hours (running) 120 61 11 Immediate 

Lead (Pb)  1 year 0.5 - 0 Immediate 

Carbon 

Monoxide 

(CO)) 

1 hour 30 000 26 000 88 Immediate 

8 hours (calculated 

on1 hourly averages) 

10 000 8 700 11 Immediate 
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Pollutant Averaging Period 
Limit Value 

(µg/m3) 

Limit 

Value 

(ppb) 

Frequency 

of 

Exceedance 

Compliance Date 

Benzene 

(C6H6)  

1 year 5 1.6 0 Immediate 

Sulphur 

Dioxide 

(SO2)  

10 minutes 500 191 526 Immediate 

1 hour 350 134 88 Immediate 

24 hours 125 48 4 Immediate 

1 year 50 19 0 Immediate 

 

5.1.2 National Dust Control Regulations 

The National Dust Control Regulations were published on 25th May 2018, Government Gazette no. 41650.  The 

dust fall standard, applicable to this study, defines acceptable dust fallout rates in terms of the presence of 

residential and non-residential areas (Table 3).  

Table 3: Acceptable dust fallout rates 

Restriction Areas 
Dust Fall Rate (mg/m2/day 

over a 30-day average) 
Permitted Frequency of Exceedance 

Residential areas Dust fall <600 Two per annum (not in sequential months) 

Non-residential areas 600 < Dust fall <1 200 Two per annum (not in sequential months) 

Note: The method to be used for measuring dust fall rate and the guideline for locating sampling points shall be ASTM 

D1739 

 

5.2 Highveld Priority Area Air Quality Management Plan 

The New Largo operation is located within the highveld. The highveld area is associated with poor air quality 

and elevated concentrations of trace gas pollutants due to the region having a high concentration of industry, 

mining, power generation and other non-industrial sources (Held et al, 1996 and DEAT, 2006). For this reason, 

the Minister of Environmental Affairs declared the region a priority area, namely the Highveld Priority Area (HPA) 

in November 2007. 

The primary motive of the HPA declaration and the HPA Air Quality Management Plan (HPA AQMP) is to 

achieve and maintain compliance with the national ambient air quality standards across the HPA, using the 

constitutional principal of progressive realisation of air quality improvements (DEAT, 2007). The HPA AQMP 

thus allows for the alignment of air quality practices with legal and regulatory requirements to ensure air quality 

management planning is implemented effectively (DEAT, 2007). Since the New Largo operations are located 

within the HPA they are required to operate within the air quality requirements of the HPA AQMP. 

6.0 KEY ATMOSPHERIC POLLUTANTS AND ASSOCIATED HEALTH 
EFFECTS 

The main pollutants of concern for the proposed Pit F operations are PM10, PM2.5 and total suspended 

particulates (TSP, in the form of dust fallout). These pollutants originate from both the construction activities 

(land clearing, earthworks, etc) and operational activities (wind erosion from stockpiles, material handling 

operations, blasting, drilling and crushing). 



November 2021 21465149-347358-1 

 

 

 
 9 

 

6.1 Particulates 

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 van Grieken, 1998). The fine particles contain the secondarily 

formed aerosols such as combustion particles, sulphates, nitrates, and re-condensed organic and metal 

vapours. The coarse particles contain earth crust materials and fugitive dusts from roads and industries (Fenger, 

2002). 

The impact of particles on human health is largely dependent on the particle characteristics, particle size, 

chemical composition, the duration, frequency and magnitude of the exposure/s. Typically, particulate air 

pollution is associated with respiratory complaints (WHO, 2000). Particle size is important 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 are less respirable in that they do not penetrate deep into 

the lungs, compared to smaller particles (Manahan, 1991). 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). 

6.1.1 Acute exposure 

Studies have proven that acute exposure to particulate matter at both high and low concentrations is associated 

with health effects. Various studies undertaken during the 1980s to 1990s have investigated the relationship 

between daily fluctuations in particulate matter and mortality at low levels of acute exposure. Overall, exposure-

response can be described as curvilinear, with small absolute changes in exposure at the low end of the curve 

having similar effects on mortality to large absolute changes at the high end (WHO, 2000). Morbidity effects 

associated with acute exposures to particulates include increases in lower respiratory symptoms, medication 

use and small reductions in lung functioning. 

6.1.2 Chronic exposure 

Chronic exposure to low concentrations of particulates is associated with mortality and other chronic effects 

such as increased rates of bronchitis and reduced lung functioning (WHO, 2000). An association between lung 

function and chronic respiratory disease and airborne particles has been indicated through several studies. 

Using chronic respiratory disease data, Schwartz (1993) determined that the risk of chronic bronchitis increased 

with increasing particulate concentrations, with no apparent threshold. Few studies have been undertaken 

documenting the morbidity effects of chronic exposure to particulates. Recently, the Harvard Six Cities Study 

showed increased respiratory illness rates among children exposed to increasing particulate, sulphate and 

hydrogen ion concentrations. Relative risk estimates suggest an 11% increase in cough and bronchitis rates for 

each 10 µg/m3 increase in annual average particulate concentrations. 

7.0 METHODS 

7.1 Air quality impact assessment methodology 

The methodology used in the analysis of emissions’ impact on human health is as follows. 

7.1.1 Baseline assessment 

 Review of applicable local air quality legislation; 

 Review of the potential pollutants and associated human health effects; 

 Review of meteorological data for the project area; 

 Identification of neighbouring sensitive receptors surrounding the project area; 
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 Identification of any neighbouring sources surrounding the project area; and 

 Evaluate the baseline air quality situation using available ambient air quality monitoring data. 

7.1.2 Impact assessment 

 Compilation of an emissions inventory for identified sources of emissions; 

 Undertake dispersion modelling simulations, using a Level 2 type dispersion model (AERMOD), to assess 

ground-level particulate concentrations due to activities from the proposed pit F operations; and 

 Comparison of predicted concentrations to the applicable local ambient air quality standards. 

7.1.3 Air quality impact assessment report 

 Compilation of an AQIA, including recommendations for mitigation measures and ambient air quality 

monitoring. 

7.2 Literature review 

The approach followed for this study also included a review and synthesis of the existing AQIA Report for the 

New Largo Pits H & D, compiled by Golder in 2021 and the AQIA for the proposed New Largo Opencast Coal 

Mine in the Kendal Area, compiled by Airshed in 2012, which pertain to the broader New Largo MRA. 

7.3 Study limitations 

7.3.1 Data used for specialist report 

The most current technical details and ambient air quality data available at the time of the assessment has been 

used for the Pit F AQIA. 

7.3.2 Assumptions, uncertainties or gaps in knowledge (Study limitations) 

 For the construction phase, based on the United States Environmental Protection Agency (USEPA) particle 

size distribution data, PM10 and PM2.5 constitute 35% and 5.3% of TSP, respectively. Additionally, a control 

efficiency of 50% was applied for water sprays, as per New Largo data. It must be noted that the estimation 

of emissions from construction activities are highly uncertain due to the site specific and erratic nature of 

construction activities. The emission rate used to calculate such emissions is a gross overestimation at 

most construction sites and the results presented here may be slightly over predicted to those that will be 

experienced in reality. As such, the construction phase has only been semi-quantitatively assessed with 

activities lasting during the day-time only; 

 For material handling during the operational phase PM2.5 emissions were assumed to equal 5.3% of TSP 

(USEPA, 2006) in the absence of a PM2.5 emission factor. Various control measures are applied to the 

materials handling activities (NPI, 2012). Importantly, material handling from crushing activities (transfer of 

material) are excluded (to prevent double accounting of emissions) as the crushing emission factors 

include emissions from the screens, the crusher, feeder, and conveyor belt transfer points that are integral 

to the crusher (NPI, 2012). Material handling operations are expected to operate 19 hours a day, 7 days a 

week; 

 For wind erosion activities during the operational phase PM2.5 emissions were assumed to equal 15% of 

TSP (USEPA, 2006) in the absence of a PM2.5 emission factor. A 50% control efficiency for the use of wet 

suppression was applied as an environmentally conservative approach (NPI, 2012) for those stockpiles 

that will be mitigated. Wind erosion activities are expected to occur 24 hours a day, 7 days a week, as per 

New Largo data; 
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 As per New Largo data, 37 holes and 47 holes will be drilled for overburden and coal respectively per day 

for the operational phase. To determine the PM10 and PM2.5 emissions rates, a factor of 52% and 3% was 

applied respectively to the TSP equation (USEPA, 2006). No control efficiency was applied to emissions 

from drilling, as per New Largo data. Drilling is for a 16-hour operation, 7 days a week, as per New Largo 

data; 

 As per New Largo data, an area of approximately 8 000 m2 will be blasted, with 1 blast per day. A factor of 

3% was applied to the TSP equation to determine the resultant PM2.5 emission rate (USEPA, 2006). Control 

efficiencies of 50% for TSP and 5% for both PM10 and PM2.5 were applied for pit retention (NPI, 2012). 

Blasting is for an 8-hour operation, 6 days per week, as per New Largo data; 

 For crushing activities during the operational phase PM2.5 emissions were assumed to equal 30% of TSP 

(USEPA, 2006 particle size distribution for crushing) in the absence of a PM2.5 emission factor. A 50% 

control efficiency was applied for the use of water sprays (NPI, 2012). Importantly, crushing emission 

factors include emissions from the screens, the crusher, feeder, and conveyor belt transfer points that are 

integral to the crusher (NPI, 2012). Crushing is for a 24-hour operation, 7 days a week, as per New Largo 

data; 

 Vehicle entrainment from paved and unpaved roads have not been included within the operational phase 

assessment. It is understood that the route from Pit F to Phola will only be operational for a limited period, 

and thus emissions are considered to be short-lived. Furthermore, the route is paved with only 5 light 

vehicle and 80 heavy duty vehicle trips per day. In addition, in-pit haul road (unpaved) emissions are 

expected to be minimal given the short distance from pit to crusher/stockpiles, etc. The UK traffic criteria 

methodology (in the absence of any South African criteria) state that the air quality impacts of a project 

need be determined if the annual average daily traffic is more than 1000 or if the heavy-duty vehicle annual 

average daily traffic is more than 200, of which neither is the case here. As such, the emissions from the 

roads will contribute minimally to the overall emissions emitted into the atmosphere and modelling such 

emissions will result in an over prediction to those that will be experienced in reality; 

 Data input into the model is based on the information provided by New Largo. It is assumed that the 

information provided by New Largo is accurate and complete at the time of modelling; 

 It must be noted that the predicted results represent a worst-case scenario when operational Pit F activities 

are occurring on the closest Pit F boundary to the nearest receptor (given that mining activities will not be 

stationary); 

 A non-residential and residential network average of 604 mg/m2/day and 560 mg/m2/day was recorded 

from the New Largo dust fallout network over the past 12 months and has been used as background fallout 

rates to determine the cumulative impacts; and 

 New Largo does not undertake PM monitoring, therefore no cumulative impacts from PM could be 

assessed. 

8.0 BASELINE ASSESSMENT 

8.1 Regional climatic overview 

New Largo lies within Southern Africa. The atmospheric circulation of Southern Africa plays a major role in 

determining regional climates (Figure 5). 

This results in Southern African countries being divided into two Köppen-Geiger climatic groups (Rubel and 

Kottek, 2010). Class B (Dry climates) countries include those that border Kalahari Desert i.e. Angola, Botswana, 
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Zimbabwe, Namibia and South Africa, with climates ranging from semi-arid and sub-humid in the east, to hyper-

arid in the west. 

Southern Africa is situated in the subtropical high-pressure belt. The mean circulation of the atmosphere over 

the subcontinent is anticyclonic throughout the year (except for near the surface) (Preston-Whyte and Tyson, 

1997). The synoptic patterns affecting the typical weather experienced in the region owe their origins to the 

subtropical, tropical and temperate features of the general atmospheric circulation over Southern Africa. 

The subtropical control is introduced via the semi-permanent presence of the South Indian Anticyclone  

(HP cell), Continental High (HP cell) and the South Atlantic Anticyclone (LP cell) located in the high-pressure 

belt located approximately 30°S of the equator (Preston-Whyte and Tyson, 1997). The tropical controls are 

introduced via tropical easterly flows (LP cells) (from the equator to the southern mid-latitudes) and the 

occurrence of the easterly wave and lows (Preston-Whyte and Tyson, 1997). The temperature control is 

introduced by perturbations in the westerly wave, leading the development of westerly waves and lows (LP 

cells) (i.e. cold front from the polar region, moving into the mid-latitudes) (Preston-Whyte and Tyson, 1997).  

Seasonal variations in the positioning and intensity of the HP cells determine the extent to which the westerly 

waves and lows impact the atmosphere over the region: 

 In winter, the high-pressure belt intensifies and moves northward while the westerly waves in the form of 

a succession of cyclones or ridging anticyclones moves eastwards around the South African coast or 

across the country. The positioning and intensity of these systems are thus able to significantly impact the 

region; and 

 In summer the anticyclonic HP belt weakens and shifts southwards and the influence of the westerly waves 

and lows weakens. 

  

Figure 5: Seasonal circulation patterns affecting the regional climate. The red dot indicts the approximate location 
of New Largo 

8.2 Meteorological overview 

8.2.1 Temperature and rainfall 

To assess ambient meteorological conditions (temperature and rainfall), the meteorological station based in the 

town of Ogies (located 4.5 km’s south-east of New Largo’s mine rights boundary) was utilized to provide an 
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understanding of the air dispersion characteristics for the period January to December 2019. Due to the very 

close proximity of this station to New Largo, the experienced meteorological conditions at this station are 

anticipated to be very similar to that experienced at New Largo. 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 parameters 

recorded exceeded 90% and is thus considered reliable for use in this assessment. 

Temperature and rainfall are key influencing factors in ambient air quality: 

 Rainfall is an effective removal mechanism of atmospheric pollutants as when it falls, it brings pollutants 

down with it. Rainfall further reduces the erosion potential by increasing the moisture content of erodible 

materials; 

 Historically, rainfall is typically much higher during the spring and summer months, where approximately 

90% of the annual precipitation occurs between October through to April. Little rainfall occurs during the 

autumn and winter months between May to September. The driest month is usually July. Precipitation 

usually reaches its peak in January, where in 2019 there was an average of 92 mm. Figure 6 depicts the 

monthly average rainfall data as observed at Ogies over 2019; 

 Ambient air temperature affects both plume buoyancy and the development of mixing and inversion layers. 

Furthermore, the greater the difference in temperature between the plume and the ambient air, the higher 

the plume is able to rise; and 

 Ogies and New Largo fall within semi-arid climatic conditions, where temperatures are generally warm and 

temperate with warm summers and cold winters usually associated with frost. The annual average 

temperature is approximately 16°C. The temperature in January (i.e. during the summer season) averages 

approximately 20°C, however daily maximum temperatures may exceed 27ºC on occasion (Table 4). June 

and July are the coldest months (i.e. the winter season), with temperatures averaging approximately 9°C 

(https://en.climate-data.org/africa/south-africa/mpumalanga/ogies-189664/,19/05/2019) (Table 4). 

 

Figure 6: Monthly rainfall at Ogies during 2019 (Source: https://www.worldweatheronline.com/ogies-weather-
averages/mpumalanga/za.aspx, 19/05/2019) 
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Table 4: Annual average temperature at Ogies (https://en.climate-data.org/africa/south-africa/mpumalanga/ogies 
189664/, 19/05/2019) 
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Average 20.1 19.7 18.4 15.5 12.1 8.9 8.9 11.6 15.3 17.8 18.6 19.7 15.6 

Minimum 13.7 13.4 11.7 8.1 3.7 0 0 2.5 6.7 10.2 11.9 13.2 7.9 

Maximum 26.6 26.1 25.2 22.9 20.5 17.8 17.9 20.8 23.9 25.4 25.4 26.3 23.2 

 

8.2.2 Wind field 

To assess the wind field conditions within the study area, site-specific modelled Weather Research and 

Forecasting (WRF) meteorological data was obtained for the period January 2018 to December 2020. The 

AERMOD-ready WRF dataset was purchased from Lakes Environmental Software. The data coverage is 

centred over the New Largo study area (699967.87 mE, 7122043.96 mS) with a grid cell dimension of 4 km x 4 

km over a 50 km x 50 km domain. The percentage recovery for parameters recorded is 100 % and is thus 

considered reliable for use in this assessment. 

Wind roses summarise the occurrence of winds at a specified location by representing their strength, direction 

and frequency. Calm conditions are defined as wind speeds of less than 1 m/s which are represented as a 

percentage of the total winds in the centre circle. Each directional branch on a wind rose represents wind 

originating from that specific cardinal direction (16 cardinal directions). Each cardinal branch is divided into 

segments of different colours which represent different wind speed classes. 

The following can be observed from the wind roses: 

 Moderate to strong winds from the northerly sector prevailed in the region, with calm conditions occurring 

frequently (3% of the time) during the full period from 2018 to 2020; 

 During the day, winds are predominantly from the westerly to northerly sectors. During the night, winds 

shift and are predominantly from the northerly to easterly sectors. Winds speeds are generally moderate 

to strong with higher wind speeds noted during the day; and 

 During the summer and spring months, winds are dominant from the north. In the autumn and winter, 

northerly, north-westerly and west-north-westerly winds are dominant. Wind speeds are moderate to strong 

during all months, with higher wind speeds noted during the months of spring. 
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WRF Modelled Data Day Summer Autumn 

January 2018 – December 2020 06h00 – 18h00 December, January & February March, April & May 

 
Calms = 3.03% 

 

 

 
Calms = 3.68% 

 
Calms = 3.21% 

 
Calms = 4.44% 

Night Winter Spring 

18H00 – 06H00 June, July & August September, October & November 

 
Calms = 2.41% 

 
Calms = 2.87% 

 
Calms = 1.60% 

Figure 7: Wind conditions using WRF modelled data for the period 2018 to 2020 
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8.3 Land use and topography 

The dominant land uses within a 10 km radius surrounding New Largo include mining operations; commercial 

crop and cattle farming; small scale subsistence farming activities; formal and informal residential areas in local 

towns; individual farm residences and/or small holdings; industrial activities and open vacant land. 

The general topography is characterised by gently rolling terrain with no steep inclines and ranges from 1 654 

mamsl to 1 349 mamsl in the area. 

No significant changes have been observed in the land use and topography within a 10 km radius of the project 

area between 2012 to date, with nominal expansion of the residential areas and individual mining and/or 

industrial activities been observed only. 

8.4 Sensitive receptors 

Sensitive receptors are defined by the United Stated Environmental Protection Agency (EPA) as areas where 

occupants are more susceptible to the adverse effects of exposure to pollutants. These areas include but are 

not limited to residential areas, hospitals/clinics, schools and day care facilities and elderly housing. 

In 2012, the sensitive receptors identified by Airshed included the residential areas of Wilge, Kendal Forest 

Holdings, Phola and Ogies. Other sensitive receptors in the region (i.e. in excess of 20km away) included the 

residential areas of Botleng and Delmas to the west-south-west, Clewer, Vosman, KwaGuqa, Hlalanikahle to 

the east-north-east and Bronkhorstspruit to the north-west (Airshed, 2012). 

It is noted that the distribution of sensitive receptors within the local area have remained relatively unchanged 

since 2012 other than natural expansion and growth of the residential areas over time. Most of the individual 

farm residences remain throughout the MRA; and the only “new” significant sensitive receptor identified is the 

informal settlement behind Vlakfontein mine and adjacent to the R545. This community originated from the old 

farm workers accommodations pre 2012 and has subsequently become an informal settlement over the last 

eight years. 

The following sensitive receptors within a 10 km radius of New Largo were identified for use within this 

assessment and are further presented in Table 5 and Figure 8. 

Table 5: Sensitive receptors surrounding the New Largo Pit F (within a 10 km radius) 

Sensitive 

Receptor ID 
Receptor Name 

Coordinates 
Distance 

(km) 

Direction 

from Pit F Longitude (°) Latitude (°) 

SR1 Arbor Primary School 28.890 -26.048 9.54 South west 

SR2 Dwaalfontein Primary 

School 

28.889 -25.987 9.42 West 

northwest 

SR3 Gekombineerde 

Skool Ogies 

29.068 -26.049 7.15 South east 

SR4 Hlanga Phala 

Primary School 

29.033 -26.007 2.17 East 

SR5 Imbalenhle Primary 

School 

28.972 -26.041 2.97 South 

southwest 

SR6 Mabande Secondary 

School 

29.032 -26.005 1.91 East 
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Sensitive 

Receptor ID 
Receptor Name 

Coordinates 
Distance 

(km) 

Direction 

from Pit F Longitude (°) Latitude (°) 

SR7 Mehlwana 

Secondary School 

29.039 -25.995 2.70 North east 

SR8 Ogies Clinic 29.057 -26.050 6.12 South east 

SR9 Phola Clinic 29.036 -26.008 2.50 East 

SR10 Sibongindawo 

Primary School 

28.969 -25.923 8.09 North 

SR11 Thuthukani Primary 

School 

29.039 -26.009 2.94 East 

SR12 Residential Area 1 28.950 -26.012 2.70 West 

SR13 Residential Area 2 28.962 -26.007 2.09 West 

SR14 Residential Area 3 28.962 -25.988 2.77 North west 

SR15 Residential Area 4 28.986 -25.976 1.64 North 

northwest 

SR16 Residential Area 5 29.072 -26.024 6.55 East 

SR17 Residential Area 6 28.994 -25.961 2.76 North 

SR18 Residential Area 7 29.000 -25.962 2.45 North 

SR19 Residential Area 8 29.008 -25.963 2.48 North 

SR20 Residential Area 9 29.024 -25.963 3.96 North 

northeast 

SR21 Residential Area 10 29.011 -25.988 0.38 North 

SR22 Residential Area 11 29.027 -26.006 1.50 East 

SR23 Residential Area 12 29.037 -25.974 3.89 North 

northeast 

SR24 Residential Area 13 29.049 -25.974 4.81 North east 

SR25 Residential Area 14 29.062 -25.961 6.65 North east 
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Figure 8: Sensitive receptor locations surrounding the New Largo Pit F operations 
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8.5 Regional ambient air quality overview 

Air pollution is considered the emission of pollutants into the atmosphere that have the potential to cause 

negative impacts on the environment and human health. Two main factors contributing to air quality issues can 

be identified, and include factors causing a pollutant either to be emitted or formed; and factors causing a 

pollutant either to be dispersed or removed from the atmosphere. 

Driving forces of poor air quality include both anthropogenic and natural processes. Anthropogenic driving forces 

for example include economic activity, urbanisation, industrial development and population growth. Natural 

process driving forces for example include climate change, natural disasters and many others. 

New Largo and the surrounding areas fall within the HPA and are therefore subject to its AQMP (DEA, 2015). 

This was put in place to help alleviate the large amounts of air pollution that the region was experiencing. 

Exceedances of PM10, SO2, NO2 and O3 have often been recorded in the pollution hotspots of the eMalahleni, 

Kriel, Steve Tshwete, Ermelo, Secunda, Ekurhuleni, Lekwa, Balfour and Delmas areas (DEA, 2015). Despite 

the implementation of the HPA AQMP there continue to be exceedances in: 

 PM10 and PM2.5 in particular, areas proximate to significant industrial operations as well as residential areas 

where domestic coal burning is occurring; 

 SO2 in eMalahleni, Middelburg, Secunda, Ermelo, Standerton, Balfour, and Komati due to a combination 

of emissions from the different industrial sectors, residential fuel burning, motor vehicle emissions, mining 

and cross-boundary transport of pollutants into the HPA adding to the base loading; 

 NO2 in the eMalahleni, Steve Tshwete and Ekurhuleni areas where anthropogenically induced and 

naturally occurring biomass fires occur throughout the HPA at all times of the year and contribute NO2; and 

 O3 in Kendal, Witbank, Hendrina, Middelburg, Elandsfontein, Camden, Ermelo, Verkykkop and Balfour 

thought to be due to biomass burning. 

8.6 Local ambient air quality overview 

Potential sources of air pollution within the vicinity of New Largo include: 

 Agricultural activities; 

 Biomass burning; 

 Domestic fuel burning; 

 Mining activities (including New Largo’s existing operations); 

 Vehicle emissions (tailpipe emissions); and 

 Power generation. 

8.6.1 Agricultural activities 

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 

the commercial farming dedicated to crops and to a smaller extent grazing, which is common in the region. 

Despite the large-scale presence of agricultural activities within the area, agricultural emissions are not expected 

to significantly influence the air quality in the area. This is due to HPA AQMP stating that industrial sources are 

by far the largest contributor of emissions, accounting for 89% of PM10, 90% of NOx and 99% of SO2. Particulate 

emissions may increase during the frequent periods where the Highveld grasslands are subjected to wildfires. 
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8.6.2 Biomass burning 

Biomass burning may be described as the incomplete combustion process of natural plant matter with CO, 

Methane (CH4), NO2 and PM10 being emitted during the process. During the combustion process, approximately 

40% of the nitrogen in biomass is emitted as nitrogen, 10% remains in the ashes and it is assumed that 20% of 

the nitrogen is emitted as higher molecular weight nitrogen compounds. In comparison to the nitrogen 

emissions, only small amount of SO2 and sulphate aerosols are emitted. With all biomass burning, visible smoke 

plumes are typically generated. These plumes are created by the aerosol content of the emissions and are often 

visible for many kilometres from the actual source of origin. 

The extent of emissions liberated from biomass burning is controlled by several factors, including: 

 The type of biomass material; 

 The quantity of material available for combustion; 

 The quality of the material available for combustion; 

 The fire temperature; and 

 Rate of fire progression through the biomass body. 

Crop-residue burning and general wildfires represent significant sources of combustion-related emissions 

associated with agricultural areas. Given that the region has significant agricultural activities rather, controlled 

burning related to the agricultural activities contribute to air quality. 

8.6.3 Domestic fuel burning 

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

dioxide, heavy metals, total and respirable particulates, inorganic ash, carbon monoxide, polycyclic aromatic 

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

particulates, nitrogen dioxide, carbon monoxide, polycyclic aromatic hydrocarbons, particulate benzo(a) pyrene 

and formaldehyde. The main pollutants emitted from the combustion of paraffin are nitrogen dioxide, 

particulates, carbon monoxide and polycyclic aromatic hydrocarbons. The density of housing in the region is 

relatively low with most residential areas being confined to small local towns such as Phola, Wilge and Ogies. 

In addition to these small residential areas, individual farms/homesteads are scattered throughout the region 

and comprise of 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. 

8.6.4 Vehicle emissions 

Air pollution generated from vehicle emissions may be grouped into primary and secondary pollutants. Primary 

pollutants are those emitted directly to the atmosphere as tailpipe emissions, whereas secondary pollutants are 

formed in the atmosphere as a result of atmospheric chemical reactions, such as hydrolysis, oxidation, or 

photochemical reactions. The primary pollutants emitted typically include carbon dioxide (CO2), CO, 

hydrocarbons (including benzene, 1.2-butadiene, aldehydes and polycyclic aromatic hydrocarbons), SO2, 

oxides of nitrogen (NOx) and particulates. Secondary pollutants formed in the atmosphere typically include NO2, 

photochemical oxidants such as O3, hydrocarbons, sulphur acid, sulphates, nitric acid, sulphates, nitric acid and 

nitrate aerosols. 

The quantity of pollutants emitted by a vehicle depends on specific vehicle related factors such as vehicle 

weight, speed and age; fuel-related factors such as fuel type (petroleum or diesel), fuel formulation (oxygen, 

sulphur, benzene and lead replacement agents) and environmental factors such as altitude, humidity and 

temperature (Samaras and Sorensen, 1999). 



November 2021 21465149-347358-1 

 

 

 
 21 

 

Given the population density in the region, and the distribution of the mining activities, it is anticipated that 

vehicle exhaust emissions and their contribution to ambient air pollutant will be relatively insignificant. 

8.6.5 Mining activities 

Numerous significant mining operations are present in the region (i.e. Existing New Largo operations, Klipspruit 

Colliery, Mbali Colliery, Goedgevonden Mine, Khutala Colliery, Wescoal Khanyisa Colliery, Ogies Mine, Kendal 

Mine etc.). Mining, along with contributions from power stations, are likely to be the largest sources of 

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

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 which 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 the mining activities are anticipated to be one of the dominant emissions influencing 

and impacting on the regional air quality. 

8.6.6 Power generation 

South Africa mainly relies on its extensive coal reserves as its primary source of energy. Several coal fired 

power stations are in close proximity to the proposed Project including Kusile, Kendal, Kriel, Duvah and the 

Matla power station. A large amount of CO2, CO, SO2, sulphur trioxide (SO3), NO2 and NOx, some traces of 

heavy metals and particulates such as PM10 are released whenever coal is burned at these stations (Munawer, 

2017). These power stations are one of the key emission sources and contribute significantly to the level of air 

pollution within the region. 

8.7 New Largo ambient air quality monitoring  

8.7.1 Dust fallout monitoring 

Dust fallout monitoring at New Largo is currently conducted at eleven monitoring locations, all equipped with 

single dust fallout units and in line with the National Dust Control Regulations and the ASTM D1739-70 

methodology. Table 6 presents site classifications and coordinates for each dust fallout unit. 

The most current dust fallout monitoring results for the period August 2020 to July 2021 are presented in  

Table 7. Results indicate that currently NL02 (four exceedances), NL05 (four exceedances), NL07 (five 

exceedances), NL06 (five exceedances) and NL08 (six exceedances) monitoring locations are non-compliant 

with the National Dust Control Regulations (which allow for two non-sequential exceedances over a rolling 

twelve-month period), whilst all remaining dust fallout monitoring locations are compliant with the National Dust 

Control Regulations. 

Furthermore, to date a non-residential and residential network average of 604 mg/m2/day and 560 mg/m2/day 

was recorded, with both averages below the non-residential and residential dust fallout guidelines of 

1200 mg/m2/day and 600 mg/m2/day, respectively. 
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Table 6: Dust fallout site classifications and locations 

Bucket ID Classification Latitude (ºS) Longitude (ºE) 

NL01 Non-residential 26° 1'52.14" 28°54'41.98" 

NL03 Non-residential 26° 2'27.50" 28°55'8.00" 

NL04 Non-residential 26° 1'10.70" 28°55'23.70" 

Kusile Non-residential 25°55'37.00" 28°56'25.50" 

Malachite Non-residential 25°56'60.00" 28°56'58.30" 

NL02 Residential 26° 2'39.60" 28°56'54.42" 

NL05 Residential 26° 0'49.30" 28°53'58.70" 

NL06 Residential 26° 2'23.20" 28°56'58.45" 

NL07 Residential 26° 2'0.00" 28°57'0.03" 

NL08 Residential 26° 1'37.00" 28°56'47.50" 

Wilge Post Office Residential 25°58'42.04" 28°58'52.77" 

 

 

Figure 9: Current dust fallout locations for the New Largo operations (WSP, 2021) 
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Table 7:Dust fallout results for a rolling twelve-month period 

Sample Location 
Guide-

lines 

Dust Fallout (mg/m2/day) 

Compliant Aug-

20 

Sep-

20 

Oct-

20 

Nov-

20 

Dec-

20 

Jan-

21 

Feb-

21 

Mar-

21 

Apr-

21 

May-

21 

Jun-

21 

Jul-

21 

NL01 1200 1018 - - - - - - 756 - - - - Decommissioned 

NL03 1200 962 - - 360 554 701 412 640 305 638 187 306 Yes 

NL04 1200 - - - 295 378 1 527 389 672 198 392 349 303 Yes 

Kusile 1200 464 857 811 625 485 714 277 712 490 310 441 489 Yes 

Malachite 1200 714 982 796 569 114 - - 496 161 664 575 621 Yes 

NL02 600 719 888 766 614 264 415 229 713 288 531 467 672 No (four 

exceedances) 

NL05 600 606 846 681 769 205 346 263 411 227 244 373 - No (four 

exceedances) 

NL06 600 799 1 038 974 951 443 559 404 870 199 371 294 502 No (five 

exceedances) 

NL07 600 1 004 793 910 625 475 1 741 288 516 260 432 328 - No (five 

exceedances) 

NL08 600 1 220 849 1 104 923 333 994 483 1 147 168 494 389 332 No (six exceedances) 

Wilge Post Office 600 557 554 - - - - - - - 167 317 254 Yes 

(1) NL04 (August 2020) stand stolen 
(2) NL01 and NL04 (September and October 2020) stand stolen 
(3) NL03 (September and October 2020) stand burned by veld fires 

(4) Wilge Post Office (October 2020 to April 2021) stand stolen 

(5) NL01 (November 2020 to February 2021 and April 2021 to June 2021) bucket stolen 

(5) Malachite (January and February 2021) bucket stolen 
(6) NL05 (July 2021) stand burned by veld fires 

(7) NL07 (July 2021) stand removed 



November 2021 21465149-347358-1 

 

 

 
 24 

 

8.7.2 Particulate matter monitoring 

New Largo currently does not undertake any particulate matter monitoring. As such, particulate matter data was 

sourced from a neighbouring Colliery, located approximately 1 km south east of the proposed New Largo Pit F 

operations. Data for the January to December 2020 period (the most recent annual calendar period) was 

obtained and has been discussed below for use within this assessment. 

Particulate matter at the Colliery is currently monitored at the Ogies School, using a Topas monitor mounted on 

a solar-powered monitoring trailer. Data recovery for the January to December 2020 monitoring period was 

above the minimum requirement of 90% as stipulated by the SANAS, 2012 TR 07-03 standards, with a data 

recovery of 92% and 91% for PM10 and PM2.5, respectively, and thus considered to be reliable for this 

assessment. 

For the period January to December 2020, the PM10 24-hour (131 μg/m³) and annual average (44 μg/m³) was 

non-compliant with the 24-hour and annual average PM10 standards of 75 μg/m³ and 40 μg/m³, respectively. 

The PM2.5 24-hour (37 μg/m³) annual average (14 μg/m³) was however compliant with the 24-hour and annual 

average PM2.5 standards of 40 μg/m³ and 20 μg/m³, respectively. 

9.0 IMPACT ASSESSMENT 

9.1 Emission estimation 

An emission factor is a value representing the relationship between an activity and the rate of emissions of a 

specified pollutant. These emission factors have been developed based on test data, material mass balance 

studies and engineering estimates.  

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 (%) 

Emission rates for the proposed Pit F operations were calculated using the USEPA AP-42 and the Australian 

Government National Pollutant Inventory (NPI) emission factors. The following USEPA AP-42 and NPI 

references were used: 

 USEPA AP-42 Chapter 13.2.3: Heavy Construction Operation; and 

 NPI Emission Estimation Technique Manual for Mining Version 3.1. 

The emission calculations and resultant emission rates are discussed in the sections below using the equation 

presented above and information provided by New Largo. 

9.1.1 Construction phase 

Heavy construction activities are a source of dust emissions that can have a substantial temporary impact on 

the local ambient air quality. Dust emissions vary substantially on a daily basis, depending on the level of activity, 

the specific operations and the prevailing meteorological conditions (USEPA, 1995). 
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The quantity of dust emissions from construction operations is proportional to the area of land being worked 

and to the level of construction activity. Emissions from heavy construction are positively correlated with the silt 

content of the soil and the weight and speed of the average vehicle and negatively correlated with the soil 

moisture content (USEPA, 1995). 

Total suspended particulate (TSP) emissions generated by general construction activities (i.e., earthworks, 

levelling and compacting of soil, etc) at Pit F, were calculated using the following equation: 

𝐸𝑇𝑆𝑃 = 2.69 tons/ha/month of activity 

The emission factor relates the tons of TSP emitted per hectare covered by construction activities per month of 

activity. Based on the USEPA particle size distribution data, PM10 and PM2.5 constitute 35% and 5.3% of TSP, 

respectively. A control efficiency of 50% has been applied for water sprays, as per New Largo data. 

It must be noted that the estimation of emissions from construction activities are highly uncertain due to the site 

specific and erratic nature of construction activities. The emission rate used to calculate such emissions is a 

gross overestimation at most construction sites and the results presented here may be slightly over predicted 

to those that will be experienced in reality. As such, the construction phase has only been semi-quantitatively 

assessed and is presented in Table 8. Importantly, activities will only last during the day-time. 

Table 8: Calculated emission rates for the construction phase 

Location 
Emission Rate (g/m2/s) 

TSP PM10 PM2.5 

Construction activities at Pit F 1.38E-04 4.84E-05 7.33E-06 

 

9.1.2 Operational phase 

Fugitive emissions from the proposed Pit F operations have the potential to arise from the following sources: 

 Materials handling activities; 

 Wind erosion from stockpiles; 

 Drilling; 

 Blasting; and 

 Crushing. 

Importantly, vehicle entrainment from paved and unpaved roads have not been included within the operational 

phase assessment. It is understood that the route from Pit F to Phola will only be operational for a limited period, 

that is until 2022, and thus emissions are short-lived. Furthermore, the route is paved with only 5 light vehicle 

and 80 heavy duty vehicle trips per day. In addition, in-pit haul road (unpaved) emissions are expected to be 

minimal given the short distance from pit to crusher/stockpiles, etc. The UK traffic criteria methodology (in the 

absence of any South African criteria) state that the air quality impacts of a project need be determined if the 

annual average daily traffic is more than 1000 or if the heavy-duty vehicle annual average daily traffic is more 

than 200, of which neither is the case here. As such, the emissions from the roads will contribute minimally to 

the overall emissions emitted into the atmosphere and modelling such emissions will result in an over prediction 

to those that will be experienced in reality. 
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9.1.2.1 Material handling 

Materials handling operations predicted to result in fugitive emissions include the transfer of material by means 

of tipping, loading and offloading. The quantity of dust which will be generated from such loading and off-loading 

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 as a result 

of exposure to strong winds. Increase in the moisture content of the material being transferred would decrease 

the potential for dust emissions since moisture promotes the aggregation and cementation of fines to the 

surfaces of larger particles (USEPA, 2006). 

The following default emission factors were used to calculate particulate emissions respectively (NPI, 2012): 

𝐸𝑇𝑆𝑃 = 0.005 kg/𝑡𝑜𝑛𝑛𝑒 

𝐸𝑃𝑀10 = 0.002 kg/𝑡𝑜𝑛𝑛𝑒 

PM2.5 emissions were assumed to equal 5.3% of TSP (USEPA, 2006) in the absence of a PM2.5 emission factor. 

Various control measures are applied to the materials handling activities (NPI, 2012). Importantly, material 

handling from crushing activities (transfer of material) are excluded (to prevent double accounting of emissions) 

as the crushing emission factors include emissions from the screens, the crusher, feeder, and conveyor belt 

transfer points that are integral to the crusher (NPI, 2012). Physical parameters and calculated emission rates 

for materials handling are given in Table 9 and Table 10 for a 19-hour operation, 7 days a week, as per New 

Largo data. 

Table 9: Source parameters for materials handling activities 

Source Control Efficiency (%) Total Throughput (Tons/hr) 

Pit F: 

Removal of topsoil 50% - naturally moist soil 605 

Offloading of topsoil onto 

stockpile 

50% - for use of water sprays 605 

Removal of overburden 0% - no control 1 184 

Offloading of overburden onto 

stockpile 

50% - for use of water sprays 1 184 

Removal of ore via excavator 0% - no control 600 

Offloading of ore onto haulage 

truck 

0% - no control 600 

Offloading onto ROM pad 70% - for use of water sprays 600 

Backfilling: 

Loading of discards 50% - for use of water sprays 163 

Offloading of discards 50% - for use of water sprays 163 

Ore Processing: 

Loading ore from ROM pad into 

primary crusher 

50% - for use of water sprays 600 
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Source Control Efficiency (%) Total Throughput (Tons/hr) 

Material tipped onto product 

stockpile 

50% - for use of water sprays 600 

Loading from product stockpile 0% - no control 600 

 

Table 10: Emission rates for materials handling activities 

Source 
Emission Rate (g/s) 

TSP PM10 PM2.5 

Pit F: 

Removal of topsoil 1.42E-01 6.72E-02 1.02E-02 

Offloading of topsoil onto stockpile 1.42E-01 6.72E-02 1.02E-02 

Removal of overburden 5.56E-01 2.63E-01 3.98E-02 

Offloading of overburden onto stockpile 2.78E-01 1.32E-01 1.99E-02 

Removal of ore via excavator 2.82E-01 1.33E-01 2.02E-02 

Offloading of ore onto haulage truck 2.82E-01 1.33E-01 2.02E-02 

Offloading onto ROM pad 8.46E-02 4.00E-02 6.06E-03 

Backfilling :    

Loading of discards 3.83E-02 1.81E-02 2.74E-03 

Offloading of discards 3.83E-02 1.81E-02 2.74E-03 

Ore Processing: 

Loading ore from ROM pad into primary crusher 1.41E-01 6.67E-02 1.01E-02 

Material tipped onto product stockpile 1.41E-01 6.67E-02 1.01E-02 

Loading from product stockpile 2.82E-01 1.33E-01 2.02E-02 

 

9.1.2.2 Wind erosion 

Fugitive emissions due to the erosion of open storage piles and exposed areas occur when the threshold wind 

speed is exceeded (Cowherd et al., 1988; EPA, 1995). 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, emission rates tend to decay rapidly due to the reduced availability of 

erodible material (Cowherd et al., 1988). 

The default particulate emission factors for wind erosion over open areas are calculated using the below 

equation (NPI, 2012): 

𝐸𝑇𝑆𝑃 = 0.4 kg/ℎ𝑎/ℎ𝑜𝑢𝑟 

𝐸𝑃𝑀10 = 0.2 kg/ℎ𝑎/ℎ𝑜𝑢𝑟 



November 2021 21465149-347358-1 

 

 

 
 28 

 

PM2.5 emissions were assumed to equal 15% of TSP (USEPA, 2006) in the absence of a PM2.5 emission factor. 

A 50% control efficiency for the use of wet suppression was applied as an environmentally conservative 

approach (NPI, 2012) for those stockpiles that will be mitigated. Source parameters for areas subject to wind 

erosion are given in Table 11. Emission rates were applied to the various stockpiles and are presented in Table 

12 for a 24-hour operation, 7 days a week, as per New Largo data. 

Table 11: Source parameters for the stockpiles subject to wind erosion 

Source Height (m) Area (m2) 
Control efficiency 

(%) 

ROM Stockpile 10 30 000 0% 

Excess ROM Stockpile 10 38 000 0% 

Product Stockpile 10 6 000 0% 

Emergency Stockpile 10 45 000 50% 

Topsoil Stockpile 5 81 280 50% 

Hard Overburden Stockpile 30 25 637 50% 

Soft Overburden Stockpile 30 85 800 50% 

Temporary Discard Stockpile 10 65 000 50% 

 

Table 12: Emission rates for wind erosion for the stockpiles 

Source 
Emission Rate (g/s/m2) 

TSP PM10 PM2.5 

ROM Stockpile 1.11E-05 5.56E-06 8.33E-07 

Excess ROM Stockpile 1.11E-05 5.56E-06 8.33E-07 

Product Stockpile 1.11E-05 5.56E-06 8.33E-07 

Emergency Stockpile 5.56E-06 2.78E-06 4.17E-07 

Topsoil Stockpile 5.56E-06 2.78E-06 4.17E-07 

Hard Overburden Stockpile 5.56E-06 2.78E-06 4.17E-07 

Soft Overburden Stockpile 5.56E-06 2.78E-06 4.17E-07 

Temporary Discard Stockpile 5.56E-06 2.78E-06 4.17E-07 

 

9.1.2.3 Drilling 

Drilling represents intermittent sources of fugitive dust emissions. The amount of dust generated from drilling is 

dependent on the depth of the hole drilled and the total number of holes drilled. Fugitive dust emissions due to 

drilling operations were quantified using the NPI Mining (NPI, 2012) emission factors. 

The following equation was applied for drilling: 

𝐸𝑇𝑆𝑃 = 0.59 𝑘𝑔/ℎ𝑜𝑙𝑒 
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The calculation relates the amount of TSP emitted (in kilograms) per hole that is drilled. As per New Largo data, 

37 holes and 47 holes will be drilled for overburden and coal respectively per day. To determine the PM10 and 

PM2.5 emissions rates, a factor of 52% and 3% was applied respectively to the TSP equation (USEPA, 2006). 

No control efficiency was applied to emissions from drilling, as per New Largo data. The calculated emission 

rates for drilling is given in Table 13 for a 16-hour operation, 7 days a week, as per New Largo data. 

Table 13: Emission rates for drilling 

Source 
Emission Rate (g/s) 

TSP PM10 PM2.5 

Drilling Burden (Soft/Hard) 3.76E-01 1.97E-01 1.13E-02 

Drilling Coal 4.78E-01 2.51E-01 1.43E-02 

 

9.1.2.4 Blasting 

Blasting activities can potentially contribute to significant dust releases in the short-term, although emissions 

from blasting are generally intermittent in nature. Fugitive emissions are vastly dependent on the blasting 

depths, moisture content of the blasted material and the area blasted. 

The following equations were applied for the blasting (NPI, 2012): 

𝐸𝑇𝑆𝑃 = 0.00022(𝐴)1.5 𝑘𝑔/𝑏𝑙𝑎𝑠𝑡 

𝐸𝑃𝑀10 = 0.000114(𝐴)1.5 𝑘𝑔/𝑏𝑙𝑎𝑠𝑡 

Where: 

A = horizontal area (m2) to be blasted 

The emission factor relates the amount of particulate matter emitted (in kg) to the surface area that is blasted. 

As per New Largo data, an area of approximately 8 000 m2 will be blasted, with 1 blast per day. A factor of 3% 

was applied to the TSP equation to determine the resultant PM2.5 emission rate (USEPA, 2006). Control 

efficiencies of 50% for TSP and 5% for both PM10 and PM2.5 were applied for pit retention (NPI, 2012). The 

calculated emission rates for blasting are given in Table 14 for an 8-hour operation, 6 days per week, as per 

New Largo data. 

Table 14: Emission rates for blasting 

Source 
Emission Rate (g/s) 

TSP PM10 PM2.5 

Blasting 2.73 2.83 8.49E-02 

 

9.1.2.5 Crushing 

The following default emission factors for crushing (high moisture ore) were used to calculate particulate 

emissions respectively (NPI, 2012): 

Primary crushing: 

𝐸𝑇𝑆𝑃 = 0.01 kg/𝑡𝑜𝑛𝑛𝑒 

𝐸𝑃𝑀10 = 0.004 kg/𝑡𝑜𝑛𝑛𝑒 
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Tertiary crushing: 

𝐸𝑇𝑆𝑃 = 0.03 kg/𝑡𝑜𝑛𝑛𝑒 

𝐸𝑃𝑀10 = 0.01 kg/𝑡𝑜𝑛𝑛𝑒 

PM2.5 emissions were assumed to equal 30% of TSP (USEPA, 2006 particle size distribution for crushing) in the 

absence of a PM2.5 emission factor. A 50% control efficiency was applied for the use of water sprays (NPI, 2012). 

Importantly, crushing emission factors include emissions from the screens, the crusher, feeder, and conveyor 

belt transfer points that are integral to the crusher (NPI, 2012). Physical parameters and calculated emission 

rates for crushing are given in Table 15 and Table 16 for a 24-hour operation, 7 days a week, as per New Largo 

data.  

Table 15: Source parameters for crushing 

Source Throughput (tons/hr) 

Primary Crushing 600 

Tertiary Crushing 600 

 

Table 16: Emission rates for crushing 

Source 
Emission Rate (g/s) 

TSP PM10 PM2.5 

Primary Crushing 8.33E-01 3.33E-01 1.00E-01 

Tertiary Crushing 2.50E+00 8.33E-01 2.50E-01 

 

9.2 Dispersion modelling 

9.2.1 Model type 

Dispersion modelling is an effective tool for predicting the ambient air concentrations from pollutants emitted to 

the atmosphere from a variety of processes. 

As per the South African Regulations Regarding Air Dispersion Modelling (Government Gazette 37804), this 

assessment is considered a Level 2 assessment as emissions are from sources where the greatest impacts are 

in the order of a few kilometres (less than 50 km), downwind. As such, the AERMOD modelling software was 

used to determine likely ambient air pollutant concentrations from the proposed Pit F operations, for comparison 

against ambient air quality standards. The AERMOD modelling software calculates likely changes in dispersion 

plume trajectory and concentrations in response to changes in local terrain, meteorology and source data. Model 

inputs are verified before the model is executed. 

9.2.2 Model input 

Data input into the model includes modelled WRF surface and upper air meteorological data with wind speed, 

wind direction, temperature, pressure, precipitation, cloud cover and ceiling height for January 2018 to 

December 2020. Terrain data at a resolution of 90 m (SRTM3) was also input into the model. A modelling 

domain of 25 km × 25 km was used (Table 17), with multi-tier Cartesian grid receptor spacing’s of 50 (1 km 

metre from source), 100 (5 km metre from source), 250 m (10 km metre from source) and 1 000 m (beyond 10 

km from the source). A receptor spacing of 50 m was also located along the boundary of New Largo Pit F. 
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Table 17: Modelling domain coordinates 

Domain Point UTM East (m) UTM South (m) 

North-Eastern Point 725802.4 7147229.4 

South-Western Point 675924.1 7097263.6 

 

9.2.3 Model settings 

A summary of the model settings into AERMOD used in this assessment is provided in Table 18. 

Table 18: Summary of model settings 

Parameter Setting 

Assessment Level Level 2 

Default Regulatory Settings Utilised Yes 

Dispersion Model Aermod 9.9.0 

Supporting Models Aermap 

Pollutants modelled Dust Fallout, PM10 and PM2.5 

Scenarios Proposed Pit F Operational Phase Scenario  

Flag Pole Height 1.5 m 

Building Downwash  N/A 

Chemical Transformation N/A 

Exponential Decay N/A  

Terrain Settings (simple, flat, 

elevated) 

Elevated 

Terrain Data SRTM3 

Terrain Data Resolution (m) 90 

Elevation Data  The WebGIS Shuttle Radar Topography Mission (STRM) Terrain 

data was used with a resolution of 90 m 

Land Use Characterisation Cultivated Land  

Number of Sectors 1 

Modelling Domain Centre (UTM) 699967.87 mE, 7122043.96 mS 

Modelling Domain (km) 25 x 25 

Property Line Resolution (m) 50 

Fine Grid Resolution (m) 50 

Medium Grid Resolution (m) 100 

Course Grid Resolution (m) 250 

Rough Grid Resolution (m) 1 000 
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9.2.4 Modelling scenarios 

Only one scenario has been modelled for the proposed Pit F operations, namely the Pit F mining operational 

phase activities. 

Various statistical outputs that have been generated, are described below: 

 Long term averages: Annual average (long-term) outputs, which is calculated by averaging all hourly 

concentrations. The calculation is conducted for each grid point within the modelling domain; and 

 Short-term averages: The short-term scenario refers to the 99th percentile (P99) concentrations, which are 

recommended for short-term assessment with the National Standards, as per the South African Modelling 

Regulations. 

It must be noted that, as defined in the South African Regulations Regarding Air Dispersion Modelling, ambient 

air quality objectives 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. The 

fenceline boundary for this study includes the area around pit F, the crushing plant, stockpiles and associated 

infrastructure. 

9.2.5 Results and discussion 

This section presents the results of the atmospheric dispersion modelling conducted for the operational phase 

of the proposed Pit F operations for dust fallout, PM10 and PM2.5 concentrations. Concentration results at 

specified sensitive receptors and the highest offsite concentrations (concentrations beyond the boundary) are 

presented in tabular format, while concentration isopleths are presented graphically to indicate the dispersion 

of pollutants. It must be noted that these results represent a worst-case scenario when operational Pit F activities 

are occurring on the closest Pit F boundary to the nearest receptor (given that mining activities will not be 

stationary). 

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 the 

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

recommendations in Table 19. As such, the cumulative impact from the proposed Pit F operations have also 

been determined (where data is available) and are presented in tabular format. Comparison of the cumulative 

concentrations was also made with the relevant standards or limits to determine compliance. It must be 

emphasised that the isopleths presented in this section are from the proposed Pit F operations only (i.e. not the 

cumulative operations).  

Table 19: 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, 

background concentration 

(CB) insignificant* 

Highest predicted conetration 

(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 

Note: For an isolated facility influenced by regional background pollution CB must be considered. 
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9.2.5.1 Dust fallout 

Predicted and cumulative dust fallout concentrations associated with the proposed Pit F operations for the 

highest offsite concentration and at each sensitive receptor are presented in Table 20. Figure 10 shows the 

plume isopleths for the predicted dust fallout concentrations only. 

 Predicted modelled concentrations: 

▪ The highest predicted offsite dust fallout rate of 619 mg/m2/day is above the NEM: AQA Residential 

Dust Control Regulations of 600 mg/m2/day. This exceedance is approximately 200 m east of the Pit F 

boundary. However, there are no sensitive receptors located in this area; and 

▪ Predicted dust fallout rates are well below the NEM: AQA Residential Dust Control Regulations at all 

sensitive receptors. 

 Cumulative concentrations: 

▪ The measured background dust fallout rate of 560 mg/m2/day was assumed to be representative of 

the existing residential background dust fallout rate in the area and has therefore been used to assess 

the cumulative impacts from the proposed Pit F operations; 

▪ The highest cumulative offsite dust fallout (1 179 mg/m2/day) is above the NEM: AQA Residential Dust 

Control Regulations of 600 mg/m2/day. It must be noted that this is a result of the highest predicted 

offsite dust fallout rate of 619 mg/m2/day which is already above the NEM: AQA Residential Dust 

Control Regulations; 

▪ Cumulative dust fallout rates at most sensitive receptors are however, below the NEM: AQA 

Residential Dust Control Regulations, with the exception of SR21. Importantly, this is a result of the 

high existing background concentrations and not a result of the Pit F operations; and 

▪ Further, the dust fallout contributions from the proposed operations contribute minimally (less than 

10%) to the overall cumulative impact at each receptor. 

Table 20: Predicted dust fallout rates at the sensitive receptor locations (exceedances are highlighted in bold red) 

ID. 
Dust Fallout Standard 

(mg/m2/day) 

Predicted Dust Fallout 

(mg/m2/day) 

Cumulative Dust Fallout 

(mg/m2/day) 

SR1 600 1.81 561.81 

SR2 600 2.20 562.20 

SR3 600 9.15 569.15 

SR4 600 16.62 576.62 

SR5 600 3.20 563.20 

SR6 600 32.57 592.57 

SR7 600 10.06 570.06 

SR8 600 7.05 567.05 

SR9 600 13.52 573.52 

SR10 600 2.64 562.64 

SR11 600 11.73 571.73 

SR12 600 4.44 564.44 

SR13 600 8.13 568.13 
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ID. 
Dust Fallout Standard 

(mg/m2/day) 

Predicted Dust Fallout 

(mg/m2/day) 

Cumulative Dust Fallout 

(mg/m2/day) 

SR14 600 15.28 575.28 

SR15 600 27.14 587.14 

SR16 600 5.27 565.27 

SR17 600 6.99 566.99 

SR18 600 8.72 568.72 

SR19 600 9.69 569.69 

SR20 600 12.04 572.04 

SR21 600 62.13 622.13 

SR22 600 34.63 594.63 

SR23 600 13.78 573.78 

SR24 600 3.50 563.50 

SR25 600 2.85 562.85 

Highest 

offsite 

concentration 

600 619.20 1 179.20 

Note: A blanket value of 560 mg/m2/day (12-month average) from the dust fallout monitoring results (deemed to be 

representative as a residential background deposition rate) was utilized for the background dust fallout rate 
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Figure 10: Predicted dust fallout from the proposed Pit F operations (mg/m2/day) 
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9.2.5.2 Particulate matter (PM10) concentrations 

Predicted P99 24-hour average and annual average PM10 concentrations associated with the proposed Pit F 

operations for the highest offsite concentration and at each sensitive receptor are presented in Table 21.  

Figure 11 and Figure 12 shows the plume isopleths for the predicted PM10 concentrations only. 

 Predicted modelled concentrations: 

▪ The highest predicted offsite P99 24-hour average PM10 concentration (329 µg/m3) is above the PM10 

NAAQS of 75 µg/m3, however this exceedance extends to approximately 720 m beyond the eastern 

boundary of the proposed Pit F where no sensitive receptors are located; 

▪ The highest predicted offsite annual average PM10 concentration (48 µg/m3) is slightly above the PM10 

NAAQS of 40 µg/m3, however this exceedance extends only 250 m beyond the eastern boundary of 

the proposed Pit F where no sensitive receptors are located; and 

▪ Predicted PM10 concentrations are well below the NAAQS for PM10 at all sensitive receptors for all 

assessment periods. 

 Cumulative concentrations: 

▪ The measured PM10 background concentration of 131 µg/m3 and 44 µg/m3, for the P99 24-hour and 

annual average (as per the neighbouring Colliery particulate matter monitoring data) was assumed to 

be representative of the existing background PM10 concentrations in the area and has therefore been 

used to assess the cumulative impacts from the proposed New Largo Pit F operations; 

▪ Cumulative P99 24-hour and annual average PM10 concentrations are expected to be non-compliant 

with the 24-hour and annual average NAAQS for PM10 at all sensitive receptors. It must be noted that 

this is a result of the high existing PM10 background concentrations and is not a result of the proposed 

New Largo Pit F operations; 

▪ The highest cumulative offsite P99 24-hour and annual average PM10 concentrations are expected to 

be non-compliant with the 24-hour and annual average NAAQS for PM10. This results from a 

combination of the high existing PM.2.5 background concentrations and the proposed New Largo Pit F 

operations; and 

▪ Further, the PM10 contributions from the proposed operations contribute minimally (less than 20%) to 

the overall cumulative impact at each receptor. 

Table 21: Predicted PM10 concentrations at the sensitive receptor locations (exceedances are highlighted in bold 
red) 

ID. 

PM10 24-

Hour 

Average 

NAAQS 

(µg/m3) 

P99 24-Hour Average 

Concentrations (µg/m3) 

PM10 

Annual 

Average 

NAAQS 

(µg/m3) 

Annual Average 

Concentrations (µg/m3) 

Predicted Cumulative Predicted Cumulative 

SR1 75 2.17 133.17 40 0.16 44.16 

SR2 75 2.10 133.10 40 0.21 44.21 

SR3 75 2.74 133.74 40 0.21 44.21 

SR4 75 16.06 147.06 40 1.61 45.61 

SR5 75 8.07 139.07 40 0.67 44.67 
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ID. 

PM10 24-

Hour 

Average 

NAAQS 

(µg/m3) 

P99 24-Hour Average 

Concentrations (µg/m3) 

PM10 

Annual 

Average 

NAAQS 

(µg/m3) 

Annual Average 

Concentrations (µg/m3) 

Predicted Cumulative Predicted Cumulative 

SR6 75 14.65 145.65 40 1.60 45.60 

SR7 75 11.66 142.66 40 0.94 44.94 

SR8 75 3.92 134.92 40 0.26 44.26 

SR9 75 12.96 143.96 40 1.32 45.32 

SR10 75 3.33 134.33 40 0.19 44.19 

SR11 75 11.78 142.78 40 1.17 45.17 

SR12 75 6.47 137.47 40 0.54 44.54 

SR13 75 7.29 138.29 40 0.69 44.69 

SR14 75 6.10 137.10 40 0.63 44.63 

SR15 75 19.36 150.36 40 1.78 45.78 

SR16 75 3.91 134.91 40 0.29 44.29 

SR17 75 10.89 141.89 40 0.68 44.68 

SR18 75 9.91 140.91 40 0.67 44.67 

SR19 75 7.63 138.63 40 0.61 44.61 

SR20 75 6.74 137.74 40 0.50 44.50 

SR21 75 32.62 163.62 40 3.43 47.43 

SR22 75 23.39 154.39 40 2.46 46.46 

SR23 75 7.24 138.24 40 0.51 44.51 

SR24 75 5.11 136.11 40 0.41 44.41 

SR25 75 4.97 135.97 40 0.27 44.27 

Highest 

offsite 

concentration 

75 328.97 459.97 40 47.91 91.91 

Note: A blanket value of 131 µg/m3 and 44 µg/m3 for the PM10 24-hour and annual average background concentrations, 

respectively was used to obtain the cumulative impact (as per the neighbouring Colliery particulate matter monitoring data)  
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Figure 11: Predicted P99 24-hour average PM10 concentrations for the proposed Pit F operations (µg/m3) 
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Figure 12: Predicted annual average PM10 concentrations for the proposed Pit F operations (µg/m3) 
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9.2.5.3 Particulate matter (PM2.5) concentrations 

Predicted P99 24-hour average and annual average PM2.5 concentrations associated with the proposed Pit F 

operations for the highest offsite concentration and at each sensitive receptor are presented in Table 22.  

Figure 13 and Figure 14 shows the plume isopleths for the predicted PM10 concentrations only. 

 Predicted modelled concentrations: 

▪ The highest predicted offsite P99 24-hour average PM2.5 concentration (69 µg/m3) is above the PM2.5 

NAAQS of 40 µg/m3, however this exceedance extends to approximately 40 m beyond the eastern 

boundary of the proposed Pit F where no sensitive receptors are located; 

▪ The highest predicted offsite annual average PM2.5 concentration is below the NAAQS for PM2.5; and 

▪ Predicted PM2.5 concentrations are well below the NAAQS for PM2.5 at all sensitive receptors for all 

assessment periods. 

 Cumulative concentrations: 

▪ The measured PM2.5 background concentration of 37 µg/m3 and 14 µg/m3, for the P99 24-hour and 

annual average (as per the neighbouring Colliery particulate matter monitoring data) was assumed to 

be representative of the existing background PM2.5 concentrations in the area and has therefore been 

used to assess the cumulative impacts from the proposed New Largo Pit F operations; 

▪ Cumulative P99 24-hour and annual average PM2.5 concentrations are expected to be compliant with 

the 24-hour and annual average NAAQS for PM2.5 at all sensitive receptors, except for SR21 during 

the 24-hour averaging period. It must be noted that this is a result of the high existing PM.2.5 background 

concentrations and is not a result of the proposed New Largo Pit F operations; 

▪ The highest cumulative offsite 24-hour average PM2.5 concentration is above the NAAQS for PM2.5. It 

must be noted that this is a combination of the high existing PM.2.5 background concentrations and the 

proposed New Largo Pit F operations; 

▪ The highest cumulative offsite annual average PM2.5 concentration is below the NAAQS for PM2.5; and 

▪ Further, the PM2.5 contributions from the proposed operations contribute minimally (less than 11%) to 

the overall cumulative impact at each receptor. 

Table 22: Predicted PM2.5 concentrations at the sensitive receptor locations (exceedances are highlighted in bold 
red) 

ID. 

PM2.5 24-

Hour 

Average 

NAAQS 

(µg/m3) 

P99 24-Hour Average 

Concentrations (µg/m3) 

PM2.5 

Annual 

Average 

NAAQS 

(µg/m3) 

Annual Average 

Concentrations (µg/m3) 

Predicted Cumulative Predicted Cumulative 

SR1 40 0.22 37.22 20 0.02 14.02 

SR2 40 0.25 37.25 20 0.03 14.03 

SR3 40 0.26 37.26 20 0.02 14.02 

SR4 40 1.24 38.24 20 0.17 14.17 

SR5 40 0.82 37.82 20 0.08 14.08 

SR6 40 1.39 38.39 20 0.17 14.17 
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ID. 

PM2.5 24-

Hour 

Average 

NAAQS 

(µg/m3) 

P99 24-Hour Average 

Concentrations (µg/m3) 

PM2.5 

Annual 

Average 

NAAQS 

(µg/m3) 

Annual Average 

Concentrations (µg/m3) 

Predicted Cumulative Predicted Cumulative 

SR7 40 0.93 37.93 20 0.10 14.10 

SR8 40 0.36 37.36 20 0.03 14.03 

SR9 40 1.09 38.09 20 0.14 14.14 

SR10 40 0.42 37.42 20 0.02 14.02 

SR11 40 0.97 37.97 20 0.12 14.12 

SR12 40 0.69 37.69 20 0.06 14.06 

SR13 40 0.75 37.75 20 0.08 14.08 

SR14 40 0.66 37.66 20 0.08 14.08 

SR15 40 2.71 39.71 20 0.27 14.27 

SR16 40 0.38 37.38 20 0.03 14.03 

SR17 40 1.20 38.20 20 0.09 14.09 

SR18 40 1.26 38.26 20 0.09 14.09 

SR19 40 1.09 38.09 20 0.09 14.09 

SR20 40 0.71 37.71 20 0.06 14.06 

SR21 40 4.76 41.76 20 0.54 14.54 

SR22 40 1.70 38.70 20 0.24 14.24 

SR23 40 0.66 37.66 20 0.06 14.06 

SR24 40 0.64 37.64 20 0.05 14.05 

SR25 40 0.36 37.36 20 0.03 14.03 

Highest 

offsite 

concentration 

40 68.69 105.69 20 2.18 16.18 

Note: A blanket value of 37 µg/m3 and 14 µg/m3 for the PM2.5 24-hour and annual average background concentrations, 

respectively was used to obtain the cumulative impact (as per the neighbouring Colliery particulate matter monitoring data)  
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Figure 13: Predicted P99 24-hour average PM2.5 concentrations for the proposed Pit F operations (µg/m3) 
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Figure 14: Predicted annual average PM2.5 concentrations for the proposed Pit F operations (µg/m3) 



November 2021 21465149-347358-1 

 

 

 
 44 

 

9.3 Impact assessment review and update 

The key changes from the existing authorised project were reviewed against the up-to-date description of the 

air quality conditions to identify any new impacts not already included in the previous ESIA and provided for the 

existing EMPr. Then, a statement was made on whether the impacts previously assessed have changed 

because of changes made to the mine plan timing or mine scheduling. 

Where changed impacts were identified, the standard national approach to the assessment of the significance 

of the identified impacts was conducted (Section 9.3.1). 

Where no changed impacts were identified, a statement was made to that effect, endorsing the findings of the 

previous ESIA, and supported by the updated baseline description and findings of the new/modified project 

infrastructure and activities review process. 

9.3.1 Impact assessment methodology (for new/changed impacts) 

The significance of identified impacts will be determined using the approach outlined below (terminology from 

the Department of Environmental Affairs and Tourism Guideline document on EIA Regulations, April 1998). This 

approach incorporates two aspects for assessing the potential significance of impacts, namely occurrence and 

severity, which are further subdivided as follows (Table 23): 

Table 23: Impact assessment factors 

Occurrence Severity 

Probability of occurrence Duration of occurrence Scale/extent of impact Magnitude of impact 

 

The four ranking scales used to assess the factors for each impact are outlined in Table 24. 

Table 24: Impact assessment scoring scales 

Magnitude Duration 

10- Very high/unknown 5- Permanent (>20 years) 

8- High 4- Long-term (19 - 20 years, impact ceases after site closure has been 

obtained) 

6- Moderate 3- Medium-term (3 months- 19 years, impact ceases after the operational life of 

the activity) 

4- Low 2- Short-term (0 - 3 months, impact ceases after the construction phase) 

2- Minor  1- Immediate 

Scale Probability 

5- International 5- Definite/Unknown 

4- National 4- Highly Probable 

3- Regional 3- Medium Probability 

2- Local  2- Low Probability 

1- Site Only 1- Improbable 

0- None 0- None 
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The following definitions are applicable to the ranking scales outlined above: 

 Magnitude: is a measure of the degree of change in a measurement or analysis (e.g., the area of pasture 

or the concentration of a metal in water compared to the water quality guideline value for the metal), and 

is classified as none/negligible, low, moderate or high. The categorisation of the impact magnitude may be 

based on a set of criteria (e.g. health risk levels, ecological concepts and professional judgement) pertinent 

to each of the discipline areas and key questions analysed. The various levels of magnitude, as applicable 

to this study, are summarised in Table 25. Appropriate, widely recognised standards are to be used as a 

measure of the level of impact; 

 Scale/Geographic extent: refers to the area that could be affected by the impact and is classified as site, 

local, regional, national, or international; 

 Duration: refers to the length of time over which an environmental impact may occur i.e. 

immediate/transient, short-term (0 to 3 months), medium-term (3 months to 19 years), long-term (greater 

than 19 years with impact ceasing after closure of the project), or permanent; and 

 Probability of occurrence: is a description of the probability of the impact actually occurring as 

improbable (less than 5% chance), low probability (5% to 40% chance), medium probability (40% to 60% 

chance), highly probable (most likely, 60% to 90% chance) or definite (impact will definitely occur). 

Table 25: Magnitude definition for the assessment 

Magnitude Context 

Minor Very slight change from the existing baseline condition. Change barely distinguishable, 

approximating to the ‘no change’ situation 

Low Minor shift away from existing baseline conditions. Change arising from the 

loss/disturbance will be discernible, but underlying character, composition and/or 

attributes of the baseline condition will be similar to pre-development circumstances or 

patterns. Having a minor effect on the known population/range of a species of concern, or 

extent of a natural habitat or an ecosystem of concern. 

Moderate Loss or alteration to one or more key elements/features of the existing baseline 

conditions, such that the post-development character, composition and/or attributes will 

be partially changed. Loss of a moderate proportion of the known population/range of a 

species of concern, or extent of an ecosystem of concern 

High Major alteration to key elements/ features of the existing baseline conditions such that the 

post-development character, composition and/or attributes will be fundamentally changed. 

Loss of a high proportion of the known population/range of a species of concern, or extent 

of an ecosystem of concern 

Very High / 

Unknown 

Total loss of key elements/ features of the existing baseline conditions such that the post-

development character, composition and/or attributes will be fundamentally changed. 

Total loss of the known population/range of a species of concern, or extent of an 

ecosystem of concern 

 

Once these factors are ranked for each impact, the significance of the two aspects, occurrence and severity, is 

assessed using the following formula: 
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Significance Points= (Magnitude + Duration + Scale) x Probability. 

The maximum value is 100 significance points (SP). The impact significance will then be rated as follows: 

Points Significance Description 

SP>60 High environmental 

significance 

An impact which could influence the decision about whether or not 

to proceed with the project regardless of any possible mitigation. 

SP 30 - 60 Moderate 

environmental 

significance 

An impact or benefit which is sufficiently important to require 

management, and which could have an influence on the decision 

unless it is mitigated. 

SP<30 Low environmental 

significance 

Impacts with little real effect and which will not have an influence 

on or require modification of the project design. 

+ Positive impact An impact that is likely to result in positive consequences/effects. 

 

9.4 Impact assessment / impact statement 

9.4.1 2012 key impact assessment findings 

Airshed Planning Professionals 2012 air quality impact assessment for the New Largo operations was 

undertaken quantitatively and included air dispersion modelling. The key impacts are outlined below. 

 Construction phase: 

▪ Unmitigated construction activities were predicted to be a low environmental significance regarding 

dust fallout impacts at the sensitive receptor without mitigation. With the implementation of suitable 

dust mitigation measures (i.e. wet suppression), the residual impacts are anticipated to remain with a 

low environmental significance at nearby sensitive receptors’; and 

▪ There will be a low environmental significance regarding PM10 impacts at the sensitive receptors. With 

the implementation of suitable mitigation measures, the residual impacts are anticipated to remain with 

a low environmental significance at nearby sensitive receptors. 

 Operational phase: 

▪ There will be a moderate (i.e. exceed NAAQS) environmental significance regarding unmitigated PM10 

impacts at Kendal Forest Holdings, Phola and Wilge due to vehicle entrainment on the unpaved haul 

roads. With the implementation of mitigation measures (assumed 90% control efficiency on unpaved 

haul roads due to the application of chemical suppressants) the residual impacts are anticipated to be 

low (i.e. within NAAQS) at Kendal Forest Holdings, Phola and Wilge; 

▪ Based on assumptions of elevated baseline PM10 concentrations within the region, there will be a 

moderate cumulative environmental significance regarding the predicted PM10 at the sensitive 

receptors of Kendal Forest Holdings, Phola and Wilge; 

▪ There will be a low environmental significance regarding dust fallout from the conveyor operations 

which are predicted to be within the residential standard of 600 mg/m²/day at the closest sensitive 

receptors of Wilge and Phola; 

▪ There will be a moderate (i.e. exceed NAAQS) environmental significance regarding unmitigated PM2.5 

at the sensitive receptors of Kendal Forest Holdings and Phola due to vehicle entrainment on the 

unpaved haul roads. With mitigation measures (assumed 90% control efficiency on unpaved haul roads 

due to the application of chemical suppressants) the predicted PM2.5 concentrations are anticipated to 
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have a low environmental significance (I.e. within NAAQS) at Kendal Forest Holdings, Phola and 

Wilge”; and 

▪ Air quality management measures must be implemented to reduce the impacts to within acceptable 

levels. 

 Decommissioning phase: 

▪ Detailed assessment was not undertaken for the decommissioning and post closure phase impacts 

other than Airshed recommending that general measures as provided in the report be implemented. 

9.4.2 2021 key impact assessment findings 

The 2021 assessment was also undertaken quantitatively and included air dispersion modelling. However, it 

must be noted that various changes have occurred since then and impacts cannot be directly compared, but 

the current assessment (this assessment) is an update to the Project. 

 Construction phase: 

▪ Impacts of the construction phase with mitigation in place such as wetting, etc for dust and PM10 are 

expected to be short-lived, with a medium probability and moderate magnitude. As such, the overall 

significance results in a moderate impact; and 

▪ Impacts of the construction phase with mitigation in place for PM2.5 is expected to be short-lived, with 

an improbable probability and minor magnitude. As such, the overall significance results in a low 

impact. 

 Operational phase: 

▪ Impacts of the operational phase with mitigation in place for dust and PM10 are expected to be long-

term, with a low probability and low magnitude. As such, the overall significance results in a low impact; 

and 

▪ Impacts of the operational phase with mitigation in place for PM2.5 is expected to be long-term, with an 

improbable probability and minor magnitude. As such, the overall significance results in a low impact. 

 Decommissioning and post closure phases: 

▪ Impacts of the decommissioning and post closure phase with mitigation in place for dust and PM10 are 

expected to be short-lived, with a medium probability and moderate magnitude. As such, the overall 

significance results in a moderate impact; and 

▪ Impacts of the decommissioning and post closure phase with mitigation in place for PM2.5 is expected 

to be short-lived, with an improbable probability and minor magnitude. As such, the overall significance 

results in a low impact. 
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Table 26: 2021 Impact assessment matrix 

Anticipated impact 

Pre-mitigation Post-mitigation 
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Construction phase impacts of dust fallout and PM10 on 

sensitive receptors 

8 2 3 4 52 6 2 2 3 30 

Construction phase impacts of PM2.5 on sensitive 

receptors 

2 2 1 2 10 2 2 1 1 5 

Operational phase impacts of dust fallout and PM10 on 

sensitive receptors 

8 5 3 4 64 4 5 2 2 22 

Operational phase impacts of PM2.5 on sensitive 

receptors 

4 5 2 2 22 2 5 1 1 8 

Decommissioning and closure phase impacts of dust 

fallout and PM10 on sensitive receptors 

8 2 3 4 52 6 2 2 3 30 

Decommissioning and closure phase impacts of PM2.5 on 

sensitive receptors 

2 2 1 2 10 2 2 1 1 5 

Note: Impacts presented here are from the Pit F operations only and are not a result of cumulative impacts
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9.5 Mitigation measures 

9.5.1 Identification of areas to be avoided (Including buffers) 

 Given the predicted exceedances (where relevant for the applicable averaging period) for dust fallout, PM10 

and PM2.5 extend to a short distance beyond the eastern boundary of Pit F, where no sensitive receptors 

are located, a buffer is not deemed necessary and no areas are required to be avoided. 

9.5.2 Identification of appropriate measures to minimise identified impacts 

  2012 mitigation measures: 

▪ Fugitive emissions from material handling operations: 

− Good operating procedures including source extent reduction by reducing the mass/volume of 

materials transferred; 

− Implementation of a drop height policy; 

− Wind sheltering with shields and/or vegetation barriers; 

− Moisture retention; 

− Wet suppression; and/or 

− Air atomising suppression of fugitive dusts. 

▪ Fugitive emissions from unpaved roads: 

− Wet suppression and chemical stabilisation on unpaved in-pit haul roads to achieve a 90% control 

efficiency; 

− Wet suppression on unpaved trucking routes to achieve a 75% control efficiency; and 

− Maximum vehicle speeds on unpaved roads to be calculated based on achieving the above required 

control efficiencies. 

▪ Fugitive emissions from crushing and screening: 

− Air atomising suppression of fugitive dusts during crushing and screening activities to achieve a 

50% control efficiency; 

− Chemical suppressants or water sprays on the primary crusher and dry dust extraction units with 

wet scrubbers on the secondary and tertiary crushers and screens will assist in the reduction of the 

cumulative dust impacts. 

▪ Fugitive emissions from exposed surfaces: 

− Wet suppression and/or chemical suppressants; 

− Re-vegetation; and 

− Erosion of wind breaks. 

 2021 mitigation measures: 

The measures as outlined above from 2012 should be adhered to. Additional measures for the proposed Pit F 

operations include: 

▪ Blasting: 
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− Ensure clearance controls within 500 m are maintained so that blasting is done at a time when 

unnecessary workers are not expected to enter the affected area of the mine for the next hour or 

so; 

− No blasting should occur after day-time hours; 

− Inform nearby residents (within a 500 m to 1000 m radius of the mine) as to when blasting will occur 

on a certain day at a given time; 

− Clearance distances must be determined prior to blasting; 

− Wind direction should be determined before blasting. Blasting should be prevented/delayed at times 

when the wind direction is blowing towards the community; 

− Wet down the blast area (depending upon the time interval between watering and blast initiation - 

moisture can quickly evaporate rendering the watering ineffective) to prevent any dust that has 

settled from previous operations from becoming airborne (Environment Australia, 1998; Kissell, 

2003); and 

− Implementation of a Triggered Action Response Plan to ensure timeous/proactive response to 

major dust releases/sources requiring immediate mitigation should issues be raised during the 

environmental quarterly forums. If serious issues are picked up in the interim, the normal community 

grievance procedure should be followed. 

9.5.3 Rehabilitation/restoration recommendations 

The following should be implemented to reduce emissions during rehabilitation: 

 Ensure mitigation methods for material handling and exposed areas are taken into consideration as 

outlined above; and 

 Ensure that an appropriate network of roads for community use, post closure, are identified in consultation 

with the communities, so that all non-required, mine roads are reshaped and rehabilitated. 

9.6 Monitoring requirements 

9.6.1 2012 monitoring requirements 

Airshed proposed a dust fallout monitoring network in 2012 (Figure 15), however given the time lapsed and 

resulting changes, the network has been updated by WSP Group (Pty) Ltd (WSP) who currently undertakes 

dust fallout monitoring at New Largo. 
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Figure 15: Airshed 2012 proposed locations for the New Largo dust fallout network (Airshed, 2012) 

9.6.2 2021 monitoring requirements 

The current dust fallout network (Figure 15) covers a good spatial coverage of the New Largo operations but 

excludes monitoring within/around the New Largo Pit F area. As such, additional monitoring locations should be 

included for the proposed Pit F operations once operations commence. Dust fallout buckets should be located 

North (25°59'11.13"S, 29° 0'47.60"E) and East (26° 0'24.08"S, 29° 1'34.42"E) of the Pit F operations to monitor 

dust fallout within these residential locations (Figure 16). The frequency and reporting for dust fallout for these 

locations should be in align with the dust fallout regulations (i.e in accordance with the ASTM method and on a 

monthly basis), as conducted currently. 
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Figure 16: Dust fallout locations for the New Largo operations, additional buckets illustrated in blue 

9.7 Cumulative impacts 

Cumulative impacts are described in Section 9.2.5. 

10.0 CONCLUSION 

This report documents the assessment of the potential impacts of the proposed Project changes on air quality, 

within the MRA. 

Dispersion modelling simulations for the mitigated operational phase indicated that: 

 Dust Fallout: 

▪ Predicted dust fallout rates are below the South African Residential Dust Control Regulations at all 

modelled sensitive receptors; 

▪ Cumulative dust fallout rates at most sensitive receptors are below the NEM: AQA Residential Dust 

Control Regulations, with the exception of SR21. It must be noted that this is a result of the high existing 

background concentrations and is not a result of the Pit F operations; and 

▪ Further, the dust fallout contributions from the proposed operations contribute minimally (less than 

10%) to the overall cumulative impact at each receptor. 

Additional Buckets 
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 PM Concentrations: 

▪ Predicted PM10 and PM2.5 concentrations are below the NAAQS for PM10 and PM2.5 at all sensitive 

receptors for all assessment periods; 

▪ Cumulative P99 24-hour and annual average PM10 concentrations are expected to be non-compliant 

with the 24-hour and annual average NAAQS for PM10 at all sensitive receptors. It must be noted that 

this is a result of the high existing PM10 background concentrations and is not a result of the proposed 

New Largo Pit F operations. Further, the PM10 contributions from the proposed operations contribute 

minimally (less than 20%) to the overall cumulative impact at each receptor; and 

▪ Cumulative P99 24-hour and annual average PM2.5 concentrations are expected to be compliant with 

the 24-hour and annual average NAAQS for PM2.5 at all sensitive receptors, except for SR21 during 

the 24-hour averaging period. It must be noted that this is a result of the high existing PM.2.5 background 

concentrations and is not a result of the proposed New Largo Pit F operations. Further, the PM2.5 

contributions from the proposed operations contribute minimally (less than 11%) to the overall 

cumulative impact at each receptor. 

All impacts of the proposed project were also evaluated using a risk matrix, which is a semi-quantitative risk 

assessment methodology. 

 Impacts during the construction and decommissioning and closure phases with mitigation in place for dust 

and PM10 is expected to result in a moderate impact; 

 Impacts during the construction and decommissioning and closure with mitigation in place for PM2.5 is 

expected to result in a low impact; and 

 Impacts of the operational phase with mitigation in place for dust, PM10 and PM2.5 are expected to have a 

low overall significance. 

Based on the findings of the assessment, Golder’s professional opinion is that this project may be authorised. 

However, the recommended mitigation measures, outlined in Section 9.5, should be considered and maintained 

throughout the project lifecycle to ensure the predicted concentrations do not contribute significantly to the high 

existing background concentrations and thus exacerbate the ambient air quality in the region. 

10.1 Conditions for inclusion in the environmental authorisation 

The following new conditions for inclusion into the amended environmental authorisation are recommended: 

 Given the high existing background concentrations it is recommended that the mitigation measures 

outlined are adhered to, to ensure concentrations are within acceptable standards at all receptors (and 

particularly at the nearest receptor, SR21) during all phases of the Pit F operations. 
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DOCUMENT LIMITATIONS 

This document has been provided by Golder Associates Africa Pty Ltd (“Golder”) subject to the following 

limitations: 

i) This Document has been prepared for the particular purpose outlined in Golder’s proposal and no 

responsibility is accepted for the use of this Document, in whole or in part, in other contexts or for any other 

purpose.  

ii) The scope and the period of Golder’s Services are as described in Golder’s proposal, and are subject to 

restrictions and limitations. Golder did not perform a complete assessment of all possible conditions or 

circumstances that may exist at the site referenced in the Document. If a service is not expressly indicated, 

do not assume it has been provided. If a matter is not addressed, do not assume that any determination 

has been made by Golder in regard to it. 

iii) Conditions may exist which were undetectable given the limited nature of the enquiry Golder was retained 

to undertake with respect to the site. Variations in conditions may occur between investigatory locations, 

and there may be special conditions pertaining to the site which have not been revealed by the investigation 

and which have not therefore been taken into account in the Document. Accordingly, additional studies 

and actions may be required.   

iv) In addition, it is recognised that the passage of time affects the information and assessment provided in 

this Document. Golder’s opinions are based upon information that existed at the time of the production of 

the Document. It is understood that the Services provided allowed Golder to form no more than an opinion 

of the actual conditions of the site at the time the site was visited and cannot be used to assess the effect 

of any subsequent changes in the quality of the site, or its surroundings, or any laws or regulations.   

v) Any assessments made in this Document are based on the conditions indicated from published sources 

and the investigation described. No warranty is included, either express or implied, that the actual 

conditions will conform exactly to the assessments contained in this Document. 

vi) Where data supplied by the client or other external sources, including previous site investigation data, have 

been used, it has been assumed that the information is correct unless otherwise stated. No responsibility 

is accepted by Golder for incomplete or inaccurate data supplied by others. 

vii) The Client acknowledges that Golder may have retained sub-consultants affiliated with Golder to provide 

Services for the benefit of Golder. Golder will be fully responsible to the Client for the Services and work 

done by all its sub-consultants and subcontractors. The Client agrees that it will only assert claims against 

and seek to recover losses, damages or other liabilities from Golder and not Golder’s affiliated companies. 

To the maximum extent allowed by law, the Client acknowledges and agrees it will not have any legal 

recourse, and waives any expense, loss, claim, demand, or cause of action, against Golder’s affiliated 

companies, and their employees, officers and directors. 

viii) This Document is provided for sole use by the Client and is confidential to it and its professional advisers. 

No responsibility whatsoever for the contents of this Document will be accepted to any person other than 

the Client. Any use which a third party makes of this Document, or any reliance on or decisions to be made 

based on it, is the responsibility of such third parties. Golder accepts no responsibility for damages, if any, 

suffered by any third party because of decisions made or actions based on this Document. 

 

GOLDER ASSOCIATES AFRICA (PTY) LTD 



 

 

 

 

golder.com 


