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Kusile Ambient Air Quality Monitoring 

JUNE 2024 

1. INTRODUCTION 
 

At the request of Environmental Management, Research, Testing and Development 
Department (RT&D) air quality team initiated an additional ambient air quality monitoring site 
at Balmoral and Wilge, in the vicinity of Kusile power station. The objective is to assess 
compliance with national ambient air quality standards, identify potential sources of pollution, 
protect public health and the environment and establish a baseline for future mitigation 
measures to enable Eskom to operate temporary stacks at the Kusile power stations at 
emission levels above the levels authorised in the station’s Atmospheric Emission Licence 
(AEL). The existing air quality monitoring stations (Phola and Chicken Farm) will complement 
the additional monitoring stations to reduce uncertainties, as each monitoring station has an 
objective linked to a power station of interest.  
 
The commissioning of Ogies air quality monitoring station has been delayed due to 
procurement issues, however Kusile Power station, Research, Testing and Development and 
Generation Environmental Management (GEM) are working tirelessly to resolve it and a new 
date will be communicated to the Department of Fisheries, Forestry and Environment. 

 
The Balmoral and Wilge monitoring stations are currently equipped to continuously monitor 
ambient concentrations of sulphur dioxide (SO2). In addition, meteorological parameters of 
wind velocity, wind direction and ambient temperature, humidity, ambient pressure and rainfall, 
amongst others are also recorded.  

 
The following parameters, nitrogen dioxide (NO2), ozone (O3) and fine particulate matter of 
particulate size <10μm and particulate size <2.5μm in diameter (PM10 and PM2.5) will be 
monitored from 01 July 2024. 

 
The data for this reporting period (01 – 30 June 2024) were analysed for ambient SO2 as 
monitored at Balmoral, Chicken Farm, Phola and Wilge air quality monitoring stations. The 
Particulate Matter and NO2 data were further analysed for Chicken Farm and Phola.  
 
This report focuses on the results of the ambient air quality monitoring stations; results from 
stack monitoring, fugitive dust and animal health are addressed in other reports. 

 
2. DATA ACQUISITION AND QUALITY CONTROL 
 

Each monitoring station is visited every two weeks by trained technicians for routine service. 
Zero and span checks are carried out on each analyser during routine services and any 
discrepancies are logged and used during data verification at Eskom RT&D Sustainability 
Department.  

 
Full dynamic calibration audits are carried out on the gas analysers (SO2, NO2 and O3 
analysers) quarterly and particulate matter analysers are calibrated every six months. All 
calibration results and certificates are filed in the laboratory for assessment purposes. Inter-
laboratory calibrations are routinely carried out with other accredited laboratories, to enhance 
quality control. 

 
Data at the monitoring stations are logged directly using dedicated CR-1000 Campbell 
Scientific data loggers. Permanent data records of all calculated 10-minutes mean values of 
all parameters monitored, together with minimum and maximum values, are stored on the 
logging device. These are derived from 10-second scans and are also logged and saved in 1-
minute intervals. The raw 1-minute average data is also transferred live to the South African 
Ambient Air Quality Information System (SAAQIS) server since the 14th of December 2023. 
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Recorded data are downloaded remotely from the site through communicators that are 
connected to the Eskom network and transferred onto a central computer for verification and 
validation.  

 
3. MONITORING STATION LOCATIONS 

 
Figure 1 below indicates the locations of the air quality monitoring stations in relation to the 
Kusile power station. The new monitoring stations, Balmoral and Wilge, are denoted by green 
icons and the pre-existing monitoring stations, Chicken Farm and Phola, by yellow icons. 
 

 
 
Figure 1: Air Quality Monitoring stations in relation to Kusile power station  
 

4. MONITORING RESULTS AND DISCUSSIONS 
 

The data is statistically analysed to assess the diurnal and monthly variations of the air 
pollutants, as well as to evaluate it against the current national ambient air quality standards 
for SO2, NO2, O3, PM2.5 and PM10. 
 

4.1. DATA RECOVERY 
 

The SANAS guideline figure of 90% data availability per parameter monitored is used as a 
standard for representative data capture. This describes the required completeness of data 
set for the reporting of averages and is based on standard arithmetic calculations. The 
completeness calculations for data sets exclude zero and span data and times where service 
and/or maintenance is being conducted on the instruments in question. Station availability is 
reported as a measure of the percentage of time that electrical power was available to the 
monitoring station. 

 
Table 1: Percentage data recovery per parameter monitored in June 2024 

NM – not monitored. 

Stations name SO2 NO2 O3 PM2.5 PM10 WSP WDR Station Availability 

Balmoral (BL) 99.2 NM NM NM NM 99.7 99.7  99.7 

Chicken Farm 
(CF) 

99.9 99.3 99.6 100 99.7 100 100                  100 

Phola (PO) 99.0 99.2 99.6 99.9 99.7 99.9 99.7                  99.9 

Wilge (WL) 99.9 NM NM NM NM 100 100  100 
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Good representative percentage data was recovered for all the parameters monitored during 
the monitoring period under review at all the monitoring stations.  
 

4.2. METEOROLOGICAL OBSERVATIONS 
 

The distributions of wind direction and wind speed for daytime and night-time hours for the 
reporting period are summarised on polar diagrams. The centre of the wind rose depicts the 
position of the air quality monitoring site. The positions of the spokes in the polar diagram 
represent directions from which the wind was blowing. The length of the segment indicates the 
percentage of the time the wind blew from that direction and the speed in the various categories 
are denoted by colours and width. 

 
4.2.1. BALMORAL AIR QUALITY MONITORING STATION 
 

The wind at Balmoral monitoring station was coming from the north-north-easterly to north-
east directions during the day and from the southerly to westerly directions during the night 
time. The monitoring station is north-east of Kusile power station.  

 

  

 
Figure 2: Wind profiles at Balmoral monitoring station 

 
4.2.2. CHICKEN FARM AIR QUALITY MONITORING STATION 
 

The dominant wind directions at Chicken Farm monitoring station during the day were east, 
east-south-east, south-south-east and north-west. During the night, the dominant wind 
directions were east, east-south-east and south-east. The monitoring station is south of Kusile 
power station. 

 

  
 

Figure 3: Wind profiles at Chicken Farm monitoring station 
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4.2.3. PHOLA AIR QUALITY MONITORING STATION 
 

The dominant wind directions at Phola monitoring station during the day were east-south-east. 
west-north-west and north-west. During the night, the dominant wind directions were east, 
east-south-east and south-east. The monitoring station is south-east of Kusile power station. 

 

  
 

Figure 4: Wind profiles at Phola monitoring station. 
 
4.2.4. WILGE AIR QUALITY MONITORING STATION   
 

The wind at Wilge monitoring station was coming from the north, north-north-east to north-east 
and south-south-west directions during the day. The dominant wind sectors during the night 
are south-west and west-south-west. The monitoring station is south-east of Kusile power 
station. 

 

  
 

Figure 5: Wind profiles at Wilge monitoring station. 
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4.3. EXCEEDANCES OF THE NATIONAL AMBIENT AIR QUALITY LIMITS  

 
Table 2: National Ambient Air Quality Standards 

 

Pollutant Unit Period Limit 
Number of annual 

exceedances allowed 
Source 

Carbon Monoxide Ppm 1hr 26. 88. DFFE 

Carbon Monoxide Ppm 8hr 8.7 11. DFFE 

(PM10) by Beta gauge µg/m3 24hr 75. 4. DFFE 

(PM10) by Beta gauge µg/m3 1year 40. 0. DFFE 

(PM2.5) by Beta gauge µg/m3 24hr 40 4 DFFE 

(PM2.5) by Beta gauge µg/m3 1year 20 0 DFFE 

Nitrogen dioxide Ppb 1year 21. 0. DFFE 

Nitrogen dioxide Ppb 1hr 106. 88. DFFE 

Ozone Ppb 8hr 61. 11. DFFE 

Sulphur dioxide Ppb 1hr 134. 88. DFFE 

Sulphur dioxide Ppb 10min 191. 526. DFFE 

Sulphur dioxide Ppb 24hr 48. 4. DFFE 

Sulphur dioxide Ppb 1year 19. 0. DFFE 

 
The National Department of Forestry, Fisheries and the Environment (DFFE) has set the South 
African Ambient Air Quality Standards for the criteria pollutants as illustrated in Table 2. 
 
Table 3: Highest SO2 concentration recorded (in ppb). 

 
Monitoring 
Stations 

10-min 
average 

Date 
Hourly 

average 
Date 

Daily 
average 

Date 

Balmoral 197.1 
05/06/2024 

10:00 
108.5 

13/06/2024 
12h00 

22.4 13/06/2024 

Chicken 
Farm 

129.2 
22/06/2024 

12:20 
100.3 

14/06/2024 
06:00 

36.9 14/06/2024 

Phola 151.8 
28/06/2024 

22:30 
97.3.6 

13/06/2024 
05:00 

37.1 14/06/2024 

Wilge 
    120.3 
 

15/06/2024 
11:00 

162.1 
 

25/06/2024 
03:00 

45.8 15/06/2024 

 
There was one (1) exceedance of SO2 10-minutes limit of 191 ppb recorded during the monitoring 
period at Balmoral air quality monitoring site. The highest SO2 concentrations recorded at the 
monitoring stations are indicated in Table 3 and figures 6 to 9 below. 
 

 
 
Figure 6: Time series graph for the SO2.daily mean concentrations at Wilge AQM station 
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Figure 7: Time series graph for the SO2.daily mean concentrations at Balmoral AQM station 
 

 
 
Figure 8: Time series graph for the SO2.daily mean concentrations at Phola AQM station 
 

 
 
Figure 9: Time series graph for the SO2.daily mean concentrations at Chicken Farm AQM station 
 
There were no exceedances of the NO2 hourly limit of 106 ppb recorded at the monitoring stations 
during the June 2024 monitoring period. There were nineteen (19) exceedances of the PM2.5 daily 
limit of 40 µg/m3 at Phola, and sixteen (16) exceedances of the PM2.5 daily limit of 40 µg/m3the 
Chicken Farm monitoring station. There were nineteen (19) exceedances of PM10 daily limit of 75 
µg/m3 at Phola air quality monitoring station and twenty-five (25) exceedances of PM10 daily limit 
of 75 µg/m3 recorded at Chicken Farm air quality monitoring station. See Figure 10 to 11 below. 
 

 
Figure 10: Time series graph for the PM10 daily mean concentrations at Chicken Farm AQM 
station 
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Figure 10: Time series graph for the PM2.5 daily mean concentrations at Chicken Farm AQM 
station 
 

 
 
Figure 11: Time series graph for the PM10 daily mean concentrations at Phola AQM station 
 

 
 
Figure 12: Time series graph for the PM2.5 daily mean concentrations at Phola AQM station 
 
Table 4: Exceedances above national ambient air quality limits  
 

PM10 Daily Exceedances (Phola) 

Pollutant Limit Year Month Day Conc. (µg/m3) 

PM10. 75 2024 June 01 122.8 

PM10. 75 2024 June 02 77.5 

PM10. 75 2024 June 06 103.3 

PM10. 75 2024 June 11 99.3 

PM10. 75 2024 June 12 84.7 

PM10. 75 2024 June 13 113.9 

PM10. 75 2024 June 14 129.1 

PM10. 75 2024 June 15 125 

PM10. 75 2024 June 16 90.1 

PM10. 75 2024 June 17 83.6 

PM10. 75 2024 June 18 88.9 

PM10. 75 2024 June 19 116.5 

PM10. 75 2024 June 20 87.1 
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PM10. 75 2024 June 21 113.6 

PM10. 75 2024 June 22 100.6 

PM10. 75 2024 June 24 107.6 

PM10. 75 2024 June 25 113.8 

PM10. 75 2024 June 28 102.1 

PM10. 75 2024 June 30 102.4 

PM2.5 Daily Exceedances (Phola) 

PM2.5 40 2024 June 01 57.7 

PM2.5 40 2024 June 06 49.4 

PM2.5 40 2024 June 09 44.2 

PM2.5 40 2024 June 11 57.7 

PM2.5 40 2024 June 12 44.3 

PM2.5 40 2024 June 13 57.5 

PM2.5 40 2024 June 14 77.9 

PM2.5 40 2024 June 15 77.4 

PM2.5 40 2024 June 16 54.6 

PM2.5 40 2024 June 17 45.1 

PM2.5 40 2024 June 18 41.9 

PM2.5 40 2024 June 19 56.3 

PM2.5 40 2024 June 20 48.3 

PM2.5 40 2024 June 21 58.9 

PM2.5 40 2024 June 22 51.0 

PM2.5 40 2024 June 24 69.1 

PM2.5 40 2024 June 25 68.0 

PM2.5 40 2024 June 28 62.2 

PM2.5 40 2024 June 30 51.9 

PM10 Daily Exceedances (Chicken Farm) 

PM10. 75 2024 June 01 118.2 

PM10. 75 2024 June 02 111.6 

PM10. 75 2024 June 05 76.1 

PM10. 75 2024 June 06 128.1 

PM10. 75 2024 June 09 76.6 

PM10. 75 2024 June 10 86.6 

PM10. 75 2024 June 11 84.3 

PM10. 75 2024 June 12 91.0 

PM10. 75 2024 June 13 178.4 

PM10. 75 2024 June 14 202.7 

PM10. 75 2024 June 15 149.1 

PM10. 75 2024 June 16 133.1 

PM10. 75 2024 June 17 95.4 

PM10. 75 2024 June 18                         130 

PM10. 75 2024 June 19 156.8 

PM10. 75 2024 June 20 135.8 

PM10. 75 2024 June 21 96.5 

PM10. 75 2024 June 22 102.1 

PM10. 75 2024 June 24 100.4 

PM10. 75 2024 June 25 104.4 

PM10. 75 2024 June 26 103.9 

PM10. 75 2024 June 27 88.2 

PM10. 75 2024 June 28 97.4 

PM10. 75 2024 June 29 75.8 

PM10. 75 2024 June 30 93.8 

      PM2.5 Daily Exceedances (Chicken Farm) 

Pollutant  Limit Year Month Day Conc. (µg/m3) 

PM2.5 40 2024 June 01 41.4 
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PM2.5 40 2024 June 02 44.1 

PM2.5 40 2024 June 09 43.8 

PM2.5 40 2024 June 10 45.9 

PM2.5 40 2024 June 13 53.1 

PM2.5 40 2024 June 14 69.1 

PM2.5 40 2024 June 15 57.5 

PM2.5 40 2024 June 16 71.0 

PM2.5 40 2024 June 19 53.7 

PM2.5 40 2024 June 20 49.8 

PM2.5 40 2024 June 21 47.4 

PM2.5 40 2024 June 22 49.1 

PM2.5 40 2024 June 24 63.5 

PM2.5 40 2024 June 25 52.1 

PM2.5 40 2024 June 26 55.4 

PM2.5 40 2024 June 28 48.6 

 

Table 5: Exceedances of the NAAQ Limits per pollutant- June 2024 
 

Averaging 
Period 

Balmoral Chicken Farm Phola Wilge 

SO2 10-min 1 0 0 0 

SO2 Hourly 0 0 0 0 

SO2 Daily 0 0 0 0 

NO2 Hourly NM 0 0 NM 

O3 8-hourly NM 0 2 NM 

PM2.5 Daily NM 16 19 NM 

PM10 Daily NM 25 19 NM 

NM – not monitored. 

 
A summary of all exceedances per pollutant for June 2024 is shown in Table 5. 

SO2 trigger levels or emergency response levels will be based on the United States Acute 
Exposure Guideline Levels for Hazardous Substances.  (AEGL) as amended for South African 
circumstances. Levels confirmed with the authorities are as follows.   

a. AEGL 1 – the cautionary notification level (non-disabling level) - is based on the 
South African NAAQS limit – for SO2 this will be 191 ppb over 10-minute for 
exposure more than 4 hours.  

b. AEGL 2 – the warning notification level (disabling level for those with asthma) – is 
aligned to the US AEGL approach – for SO2 will be 744 ppb over a 10-minute for 
exposure up to 8 hours.  

c. AEGL – the lethality level – for SO2, this will be 29 771 ppb over a 10-minute 
period. 

There were no events that triggered the notification of stakeholders in terms of the agreed AEGL 
recorded in June 2024. 
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Table 6: Number of exceedances recorded from November 2023 to June 2024 
 

NM – not monitored. 

 
Chicken Farm air quality monitoring station is in non-compliance with national ambient air quality 
limits of PM2.5 daily limit of 40 µg/m³, PM10 daily limit of 75 µg/m³ and O3 8 hourly limit of 61 ppb. 
The sources that have an impact on Chicken farm are Eva high Steel and Vanadium in the north-
east, Phola Township in the east-south-east, Klipspruit Colliery in the south-east and Kusile 
Power station in the north to north-west sectors. The monitoring of particulate matter (PM2.5) at 
Chicken Farm was started with the temporary stack project in November 2023. Phola air quality 
monitoring station is in non-compliance with national ambient air quality limits of PM2.5 daily limit 
of 40 µg/m³, PM10 daily limit of 75 µg/m³ and O3 8 hourly limit of 61 ppb. 
 

5. DFFE AND SAAQIS REPORTING 
 
The raw monitoring data, downloaded at 1-minute averages is available in real-time to the DFFE-
managed South African Air Quality Information System (SAAQIS) since the 14th of December 
2023 for all Eskom air quality monitoring stations.  
 

6. CONCLUSIONS 
 
There were no exceedances of the NO2 hourly limit of 106 ppb recorded at the monitoring stations 
during the June 2024 monitoring period.  
 
There was one (1) exceedance of SO2 10-minutes limit of 191 ppb recorded during the monitoring 
period at Balmoral air quality monitoring site. 
 
There were nineteen (19) exceedances of the PM2.5 daily limit of 40 µg/m3 at Phola, and sixteen 
(16) exceedances of the PM2.5 daily limit of 40 µg/m3the Chicken Farm monitoring station. There 
were nineteen (19) exceedances of PM10 daily limit of 75 µg/m3 at Phola air quality monitoring 
station and twenty-five (25) exceedances of PM10 daily limit of 75 µg/m3 recorded at Chicken Farm 
air quality monitoring station. 
 

  SITES 
CF PO BL WL 

Allowed No. of Exceedances (November 2023 to 
June 2024) 

PM10 
(Daily) 

32 45 NM NM 4 

PM2.5 
(Daily) 

68 42 NM NM 4 

NO2 
(hourly) 

0 0 NM NM 88 

SO2 
(Hourly 

0 0 0 4 88 

SO2 
(Daily) 0 

 

0 

 

0 0 4 

O3 (8h 
moving) 355 71 NM NM 11 

SO2 (10 
minute) 0 1 1 8 526 
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Both Chicken Farm air quality monitoring station and Phola are in non-compliance with national 
ambient air quality limits of PM2.5 daily limit of 40 µg/m³, PM10 daily limit of 75 µg/m³ and O3 8 
hourly limit of 61 ppb. 
 
There were no events that triggered the notification of stakeholders in terms of the agreed AEGL 
recorded in June 2024. 
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Rietfontein (Control Piggery in Mpumalanga province near Villiers): 

In the clinical assessment all animals were found to be clinically normal, exhibiting expected health 

parameters. Laboratory analysis indicated that 23.3% of haemoglobin samples from suckling piglets were 

anaemic, with a notable decrease in normal levels compared to previous reports. Amyloid A levels were all 

below the normal cutoff, suggesting no significant health issues. Full blood counts showed mildly lowered 

lymphocyte levels in three sows, potentially indicating a subclinical infection, though other parameters 

remained normal. Nasal swabs revealed three positive and one weak positive result for Glaesserella 

parasuis, which is not concerning in the absence of clinical disease. 

 

Nucleus A: 

The clinical assessment all animals to be clinically normal. However, laboratory analysis indicated significant 

anaemia among the suckling piglets, with 66.7% classified as anaemic and 30% exhibiting low haemoglobin 

levels, raising concerns about their health. Amyloid A test results were normal, indicating no significant 

inflammatory response. Full blood counts generally remained within normal limits, though one sow showed 

increased neutrophils and decreased lymphocytes, potentially indicating a subclinical infection. Nasal swab 

results for Glaesserella parasuis showed five strong positives and two weak positives, but no clinical 

symptoms were observed, suggesting the pathogen's presence may not signify an immediate health issue. 

 

Multiplier: 

The clinical assessment of the Multiplier unit revealed all pigs to be clinically normal, with no observable 

health issues. Laboratory findings indicated that 86.7% of the piglets had normal haemoglobin levels, 

suggesting good overall levels, while only 13.3% had low levels. Amyloid A levels remained below the 

reference range, indicating no significant inflammatory response. Full blood counts showed normal 

haematology results for most animals; however, three sows exhibited mild to moderate lymphocytopenia 

(lowered lymphocyte count), which may point to underlying subclinical infections or reduced immune 

function. PCR tests for Glaesserella parasuis yielded eight strong positives and one weak positive, with no 

corresponding clinical signs, suggesting the pathogen's presence may not necessarily indicate a health risk 

at this time but requires close monitoring.  

 

Research: 

During the clinical assessment, all examined piglets, gilts, and sows were found to be clinically normal, 

showing no signs of respiratory distress or illness. However, laboratory analysis revealed that 10% of the 

haemoglobin samples from suckling piglets were anaemic, and 60% were classified as low, indicating a need 

for improved haemoglobin levels. All Amyloid A test results were below the reference range, suggesting no 

significant inflammatory processes, although mild increases in some gilts warrant monitoring. Additionally, 

four nasal swabs tested positive for Glaesserella parasuis, yet no clinical symptoms of Glässer’s disease 

were observed, indicating that while the bacterium is present, it is not currently a concern. Overall, the 
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findings highlight the need for attention to piglet haemoglobin levels and ongoing monitoring of Amyloid A 

in gilts 

 

GHB Spitskop: 

The clinical assessment revealed that all animals were clinically normal except for one gilt exhibiting an 

elevated rectal temperature of 40.7°C. Laboratory analysis indicated concerning patterns in haemoglobin 

levels, with 23.3% of piglets classified as anaemic and 53.3% having low haemoglobin. All Amyloid A results 

were below the reference range, although slight increases were noted in some gilts, warranting monitoring. 

Most full blood counts were normal, except for two gilts showing neutrophilia (increased neutrophil count), 

indicating possible subclinical infection. Notably, all nasal swabs tested positive for Glaesserella parasuis, 

suggesting a potential for subclinical infection linked to Glässer’s disease. While no overt clinical signs were 

observed, these findings necessitate further investigation and continued monitoring to assess any 

progression to clinical disease. 

 

Discussion: 

In comparing the health assessments of Rietfontein with those from Nucleus A, Multiplier, Research, and 

GHB Spitskop, notable differences in health markers were observed. At Rietfontein, all animals were 

clinically normal, though 23.3% of piglets showed signs of anaemia, three sows had mildly decreased 

lymphocyte levels, and a few nasal swabs tested positive for Glaesserella parasuis. In contrast, Nucleus A 

reported significant anaemia in 66.7% of piglets, along with a higher number of positive nasal swabs for 

Glaesserella parasuis, though no clinical symptoms were present. Multiplier had better haemoglobin levels, 

with only 13.3% of piglets anaemic, but a higher prevalence of positive nasal swabs, warranting further 

monitoring. The Research unit found 60% of piglets with low haemoglobin and 10% anaemic and slight 

increases in Amyloid A. GHB Spitskop, had a gilt with an elevated temperature and 53.3% of piglets 

showed low haemoglobin and 23,3% of piglets were anaemic. Notably, Spitskop had 100% of nasal swabs 

testing positive for Glaesserella parasuis, raising concern despite the absence of clinical disease at all sites. 

These results suggest that while all sites demonstrated good general health, anaemia in piglets and the 

presence of Glaesserella parasuis were more prominent in other units compared to Rietfontein. 
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