












    

   

 

 

Monthly Progress Report for Kusile Power Station West Stack Recovery April 2024:  
 

# Head Frame for Flue Cleaning Status Start Date End Date 

1. Installation 100% 10 Jan 2024 9 March 2024 

 Secure Lobster Bends    

2 Secure Lobster bend K2-3 100% 12 Feb 2024 11 March 2024 

 Cleaning Lobster bend 3 100% 11 March 2024 14 March 2024 

 Cleaning Lobster bend 2 100% 13 March 2024  16 March 2024 

 Secure 55 Platform to 90 ML    

 
Secure the 3 main beams to 90ML X 6 
brackets, 6 chain blocks slings 100% 23 March 2024 10 April 2024 

 Secure Lobster Bend K1    

 
Secure the Lobster 1 to 90ML X 6 brackets, 6 
chain blocks 6 lifting lugs and slings. 60% 3 April 2024 16 April 2024 

 Vertical Flue Cleaning unit 3    

 Clean vertical flue unit 3 0% 17 April 2024  29 May 2024 

 Clean vertical flue unit 2 0% 30 May 2024   11 July 2024 

 Clean vertical flue unit 1 0% 12 July 2024 16 August 2024 
 

NOTES: 
 
West Stack: 

• The target date for the recovery of the West stack remains the 31 December 2024. 
 

Risks: 

• Alimak operation is not possible during windy conditions and wind direction can result in flue gas 
contamination at the top of the stack from units 1 or 3 preventing safe access to the stack. 
 

Re-sequencing of the Schedule: 

• Flue cleaning has been suspended and will commence once 55m level platform and K1 lobster 
are secured to 90m level platform since lobster 3 moved while cleaning causing 55m level to be 
unstable. 
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SICK Automation Southern Africa (PTY) Ltd 
Attention: Mr Austin Mzimela 
P.O. Box 430 
Florida Hills 
1748 
Gauteng 
 
 

Date Your Reference Our Reference 
 

Enquiries 

 
06 March 2024 

 
Order No. 

PO80596 

 
Q2024 02 02KNM 

RMNR027(0) 
 

MN Radebe 
Cell: 076 547 8394 

e-mail: Mxolisi@inthuu.co.za  

 
 
REPORT – 2024/03/05/RMNR027(0) 
PARTICULATE MATTER MEASUREMENTS ON UNIT 2 FLUE AT KUSILE POWER 
STATION.   
 
Herewith the report for the particulate matter measurements which was conducted on 
Unit 2 flue at Kusile Power Station.  The measurements were conducted on the 23rd of 
February 2024. 
 
The report is only applicable for PM measurements.  
 
We thank you for the opportunity to be of service and trust that your requirements have 
been interpreted correctly.  If you have any queries, please contact us at the above 
numbers, we will gladly assist. 
 
 
Yours faithfully 
Inthuu Measurements CC 
 
 
 
 
R Nare 
 
 
 
 
 
A Vorster 

 

mailto:Mxolisi@inthuu.co.za
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COPYRIGHT ON THIS DOCUMENT IS RESERVED.  PUBLICATION OR DISSEMINATION OF ITS 

CONTENTS WITHOUT WRITTEN PERMISSION IS NOT ALLOWED.  

Stack tester 
 

AV Makama 
 

Prepared by: 
 

......................... 
(Signature) 

Issued by: 
 
............................... 

(Signature) 

Accepted by: 
 

............................... 
(Signature) 

MN Radebe 
(Project Leader) 

 

R Nare 
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(Project Manager) 
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Summary: 

Customer : Kusile Power Station 

Plant  Unit 2 – Temporary Stack 

Operating Times : 24 hours 

Emission Source : Power Generation - Fossil Fuel Boilers 

Listed Activity : Subcategory 1.1: Solid Fuel Combustion Installations 

Measured Components : Particulate Matter  

Date of Measurement : 23rd of February 2024 

Emission Source No. : Unit 2 Flue 

   

Name and Address of 

Measurement Service 

Provider 

 

Inthuu Measurements CC 

2/410 Seventh Road 

Bredell A.H 

Kempton Park 

1619 
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Measurement Summary 

The summary table below gives statistics for the valid PM and velocity measurements. 

 
Measured 

Component 
Unit of 

Measurements 
Min Max Ave 

Particulate 
Matter 

[mg/Nm3 (d)] 
@ 10% O2 

44,4 64,8 52,9 

Particulate 
Matter 

mg/Am3 (w) 26,1 38,0 31,0 

Particulate 
Matter 

mg/Am3 (d) 28,1 40,9 33,3 
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GLOSSARY 
 
Some of the following abbreviations were used in the text, figures and tables: 
 
PM  Particulate Matter 
AMS  Automated Measurement System 
SRM  Standard Reference Method 
CEM  Continuous Emission Monitor 
PJFF   Pulse Jet Fabric Filter plant 
BMCR  Boiler Maximum Continuous Rating 
°C  Degrees Celsius 
Pa (g)  Gauge pressure in Pascal 
kPa (abs) Absolute pressure in kilo Pascal 
% v/v  Percentage on a Volume-by-Volume basis 
Am3  Actual Cubic Metres 
Nm3  Normal Cubic Metres 
Am3(w)  Actual Cubic Metres on a wet basis 
Nm3(w)  Normal Cubic Metres on a wet basis 
Am3(d)  Actual Cubic Metres on a dry basis 
Nm3(d)  Normal Cubic Metres on a dry basis 
g/s  Grams per second 
mg/s  Milligrams per second 
dP  Differential pressure 
AO  Analogue Output 
AEL  Atmospheric Emission Limit 
SL  Scattered Light 
 

• ‘Actual’ refers to the measured temperature and pressure conditions of the gases 
in the duct. 

• ‘Normal’ or ‘Standard’ refers to the actual conditions being normalised to 0 °C 
and 101,325 kPa. 
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1 MEASUREMENT OBJECTIVE 

Kusile Power Station has installed an Automated Measuring Systems (AMS) for 
the monitoring of particulate matter emissions in compliance with the National 
Environmental Management: Air Quality Act, 2004 (Act No. 39 of 2004).   

Inthuu Measurements CC was contracted by Sick Automation, to perform 
particulate matter measurements on the temporary stack of Unit 2.  The customer 
requested that a backfitting curve is provided from the three PM tests that were 
conducted until full PM correlation is conducted.   

The measurements will provide results to be used by the station to determine a 
temporary linear regression allowing the reporting of emissions from an Automated 
Measurement System (AMS).  Constants are derived from the gravimetric 
measurements by a Standard Reference Method (SRM) and the corresponding 
AMS signal.   

Measurements were conducted on the 23rd of February 2024.   

 

2 PLANT DESCRIPTION AND MATERIALS HANDLED 

Kusile Power Station currently operates f ive coal-fired power generation units 
(Units 1, 2, 3, 4 and 5).  Units 6 is still under construction.  Each unit consists of a 
steam driven turbine and a boiler supplying steam. The boilers are specially 
designed to burn low grade coal, which contains high percentages of ash and 
sulphur.  

The units are equipped with both particulate matter and gaseous abatement 
technologies.  Kusile uses Pulse Jet Fabric Filter Plants (PJFFPs) to remove 
particulates from the boiler waste gases.  Units 4, 5 and 6 are equipped with a 
Flue-Gas Desulfurization (FGD) plant to reduce Sulphur dioxide emissions (SO2) 
from the flue gases.  Units 1, 2 and 3 are currently equipped with temporary stacks 
as their FGD plants are currently under maintenance.  In addition to gaseous 
emission abatement, the boiler is also equipped with low NOx burners and over-
fire Air to reduce Nitrogen monoxide and Nitrogen dioxide emissions.  

Currently, no further emission abatement technology is implemented at Kusile 
Power Station. 
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3 DESCRIPTION OF MEASUREMENT SITE 

Measurements were conducted on Unit 2 Temporary Stack.   

The stack consists of a steel outer windshield.  The height of the stack is 
approximately 116m and it has 12 platforms, with Platform 12 being the last one.  

The gaseous and the particulate AMSs are positioned at the sixth platform and 
measurements also took place on the sixth platform.  Both the sampling ports and 
the monitors are positioned at a height above the floor such that neither the ports 
nor the alignment of the instruments are influenced by the expansion and 
contraction of the flue when the boiler is switched on or off.   

Unit 2 has four purpose-built ports.  A maximum of two ports are accessible for 
measurements because the other two ports are used for monitors probes.  Ports 
used to conduct measurements are positioned at 90 degrees to each other and 
only a radius of each port was sampled.    
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4 MEASUREMENT AND ANALYTICAL METHODS AND APPARATUS 

Compound Method Comment 

Velocity 
Based on USEPA Method 2 - 
Velocity - Pitot tube 

Std-type Pitot. 

Particulate Matter 

Based on ISO 9096: 2003 Stationary 
source emissions - Manual 
Determination of mass concentration 
of particulate matter.  

 

Low Mass 
Concentrations  

Based on BS EN 13284-1: 2002 
Stationary source emissions — 
Determination of low range mass 
concentration of dust — Part 1: 
Manual gravimetric method 

Based on ISO 9096 
with additional 
requirements on the 
filter preparation and 
procedures before 
and after the tests. 

Combustion Gases  

Oxygen (O2) Based on USEPA Method 3A - 
Determination of Oxygen and 
Carbon Dioxide Concentrations 
in Emissions from Stationary 
Sources 
(Instrumental Analyser Procedure) 

Electrochemical cell 
measuring principle 

Moisture (H2O) 
Based on USEPA Method 4-
Determination of moisture content 
in stack gases 

 

Correlation Function  VDI 2066, Part 4  
Giving the 75% 
Tolerance and 95% 
Confidence bands. 

Report Format 

BS EN 15259:2007 - Air quality. 
Measurement of stationary source 
emissions. Measurement strategy, 
measurement planning, reporting 
and design of measurement sites 

 

 

  



 
 

Page 9 of 56 
RMNR027(0) Kusile U2 PM Measurements 

 
 

5 PLANT OPERATING CONDITION DURING THE MEASUREMENTS 

The operation of the plant was set up by Kusile Power Station and tested by Inthuu 
Measurements personnel.  Normal operating conditions were maintained for the 
duration of the survey.   

The station provided an achievable maximum load of 580MW during the 
measurements.   

5.1 WASTE GAS CLEANING  
 
Kusile Power Station employs Pulse Jet Fabric Filter Plants (PJFFPs) for gas 
cleaning in terms of particulate matter.  Unit 4, 5 & 6 are equipped with Flue-Gas 
Desulfurization (FGD) plant to remove Sulphur dioxide (SO2) from the flue gases.  
In addition to gaseous emission abatement, the boiler is equipped with of low NOx 
burners and over-fire Air to reduce Nitrogen monoxide and Nitrogen dioxide 
emissions.  
 
The coal which was burnt during the test period was the normal supply.   
 
Additional operating data is tabulated in the Appendices. 
 

6 PRESENTATION OF MEASUREMENT RESULTS AND DISCUSSION 

Plant parameters were provided for the duration of each test and the data is 
tabulated in Appendix A.   

The PM correlation function is provided in Appendix B.   

Appendix C shows the checklist of nozzles used during the measurements.  
Measurements quality control plan records are attached in Appendix D.   

Inthuu Measurements ensures that equipment used for the measurements are 
calibrated and comply with the quality standard before commencing with the 
measurements.  Reference equipment is calibrated by SANAS accredited 
laboratories.  Appendix E shows the calibration information for the equipment 
used for the measurements.   

The monitor calibration certificate is attached in Appendix F once received to show 
that the monitor was calibrated before the measurements.    
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6.1 EVALUATION OF THE OPERATING CONDITIONS DURING THE 
MEASUREMENTS 

Table 6.1.1: Boiler Load, Total Air Flow and Gas Volume Flow 

 

 
 
Table 6.1.1 shows the boiler load, total air flow and gas flow rate at various load.   

6.2 EVALUATION OF MEASUREMENT RESULTS 

Table 6.2.1: Face Velocity and Nozzle Diameter  

 

Table 6.2.1 shows the average face velocity for the three conducted tests.  The 
average face velocity for all the three tests was 4,9 cm/s.   

The Eskom Standard states that the minimum filtration face velocity should be in 
accordance with the filter manufacturer’s recommendation.  Before a test is 
conducted, a nozzle is selected to comply with the average face velocity as per the 
manufacturer’s filter pressure drop requirement.  The nozzle size selection is 
based on the average velocity in the stack which is determined prior to the 
measurements being conducted.  Nozzle size of 4,0 mm was used for all the tests.   

  

`Test No.:  Boiler Load 

Standard 

deviation of 

Boiler load

Total Air 

Flow

Standard 

deviation of 

Total Air flow                                

Measured 

Gas flow

Measured Gas 

flow

Measured 

Gas flow

MW MW kg/s kg/s
[Nm3/s (d)] at 

10% O2

Am3/s (w) Am3/s (d)

1 579,4 1,0 682,5 2,3 738,27 1265,52 1180,69

2 579,4 0,6 683,9 2,0 748,54 1276,86 1187,23

3 579,7 0,6 677,8 3,2 758,44 1290,46 1199,55

`Test No.:  Boiler Load 
Average face 

velocity

Nozzle 

diameter

MW cm/s mm

1 579,4 4,9 4,0

2 579,4 4,9 4,0

3 579,7 4,9 4,0
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Table 6.2.2: Measured Dust Concentration, Isokineticity and Monitor Output 

 
 

 

Table 6.2.2 shows the measured dust concentration, isokineticity by Inthuu and 
analogue output signals from the monitor.   

Three tests were conducted, and they were all used to generate a Backfitting curve.  
Backfitting curve is valid for a period of 3 months and full PM correlation must be 
conducted after this period.  

Table 6.2.2 shows that monitor output for dust emissions was reading low values 
than anticipated.  These values are ideally not a true reflection of the plant 
conditions hence they do not correspond to the measured dust concentration and 
boiler load.  It is advised that the monitor be check and calibrated so that the 
measurements may be repeated.  

The percentage isokineticity was between 99% and 101% for all tests.  This 
complies with the Eskom Monitoring and Reporting Standard requirement of 
isokineticity ranging between 95% and 105%. 

The particulate emission function yields the emission in [mg/Nm3 (d) at 10% O2] 
corrected for temperature, pressure, moisture, and oxygen.  Alternative curves are 
provided in mg/Am3 (w) and mg/Am3 (d)  

`Test No.:  Boiler Load 
Measured Dust 

Concentration                       

Measured Dust 

Concentration                       

Measured Dust 

Concentration                       

Dust 

Emissions
% Isok

MW
mg/Nm3 (d) at 

10% O2

mg/Am3 (w) mg/Am3 (d) 

Raw 

Scattered 

Light

%

1 579,4 49,4 28,8 30,9 0,8 99

2 579,4 64,8 38,0 40,9 1,2 100

3 579,7 44,4 26,1 28,1 1,0 101
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6.3 SUMMARY OF RESULTS  
 

a) Particulate Concentrations 
 

Three tests were conducted, and all tests were used to generate a Backfitting 
curve.  The emission concentrations for the selected tests ranged between 44,4 
and 64,8mg/Nm3(d) at 10% O2, 26,1 and 38,0mg/Am3(w), 28,2 and 
40,9mg/Am3(d) 
 

I. Measurement results: Scattered light parameters on DCS “As Found” 
[mg/Nm3 (d) at 10% O2] 

 
E, y = 53,1887SL - 0,01 

 
 

II. Measurement results: Scattered light parameters on DCS “As Found” 
mg/Am3 (w) 

 
E, y = 31,1696SL – 0,01 

 
 

III. Measurement results: Scattered light parameters on DCS “As Found” 
mg/Am3 (d) 

 
E, y = 33,5005SL – 0,02 
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6.4 Detailed Results of Particulate Matter Measurements 
 

 
 

Customer SICK Automation

Unit No. Unit 2

Location Temporary Stack

Test No. 1 2 3

Stack tester: AVM AVM AVM

Date dd-mm-yy 2024/02/23 2024/02/23 2024/02/23

Start Time HH:mm:ss 10:10:00 11:46:00 13:17:00

End Time HH:mm:ss 11:23:00 12:56:00 14:28:00

Sampling time Minutes 64 64 64

Boiler load MW 579 579 580

Comprehensive Summary

Duct dimensions:

Duct Inside diameter m 7,000 7,000 7,000

Duct area m2 38,48 38,48 38,48

Sampling plane:

Number of Traverses - 2 2 2

Number of points per traverse - 4 4 4

Sampling time per point Minutes 8 8 8

Ambient temperature °C 27,5 30,3 33,9

Equipment data:

Pitot tube format L-Type L-Type L-Type

Nozzle diameter mm 4,0 4,0 4,0

Consumables data:

Thimbles used SCV16 SCV17 SCV18

Measured data:

Gas Temperature °C 139,3 139,4 141,4

Barometric pressure kPa 85,2 85,2 85,0

Duct pressure Pa (g) -273,3 -336,6 -359,1

Duct pressure kPa (abs) 84,9 84,8 84,6

Moisture Mass g 47,0 50,0 51,0

Moisture %v/v 6,7 7,0 7,0

Oxygen % 8,6 8,5 8,4

Velocity m/s 32,9 33,2 33,5

Gas Volume Flow (QactWet) Am3/s 1265,5 1276,9 1290,5

Gas Volume Flow (QactDry) Am3/s 1180,7 1187,2 1199,5

Gas Volume Flow (Qnw) Nm3/s 702,6 707,8 710,4

Gas Volume Flow (Qnd) Nm3/s 655,5 658,1 660,3

Gas Volume Flow (Qnd 10 %O2) Nm3/s 738,3 748,5 758,4

Gas flow rate kg/s 904,2 902,2 905,6

Gas density in duct kg/m3 0,7 0,7 0,7

Sampled gas temperature (to) °C 27,8 30,3 34,4

Dust mass mg 45,3 60,8 42,7

Gas Volume Sampled (Vact) Am3 (w) 1,5728 1,6002 1,6373

Gas Volume Sampled (Vnw) Nm3 (w) 0,8733 0,8870 0,9013

Gas Volume Sampled (Vad) Am3 (d) 1,4675 1,4879 1,5220

Gas Volume Sampled (Vnd) Nm3 (d) 0,8148 0,8248 0,8378

Sampling rate per traverse Am3/h (d) 0,6879 0,6975 0,7134

Dust Concentration mg/Am3 (w) 28,8 38,0 26,1

Dust Concentration mg/Nm3 (w) 51,9 68,5 47,4

Dust Concentration mg/Am3 (d) 30,9 40,9 28,1

Dust Concentration mg/Nm3 (d) 55,6 73,7 51,0

Correction factor (10% O2) 0,9 0,9 0,9

Dust Concentration Normalised to 10% O2 mg/Nm3 (d) @ 10% O2 49,4 64,8 44,4

Dust Outlet Dust Flowrate mg/s 36435,4 48509,9 33676,0

Moisture Concentration g/Nm3 (d) 57,7 60,6 60,9

Average Face velocity cm/s 4,9 4,9 4,9

Isokineticity % 99 100 101

Average O/M Signal SL 0,8 1,2 1,0
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APPENDIX A 
 

Plant Parameters 
 

A.1:  Plant Parameters Averages 

A.2:  Plant Parameters Standard Deviation
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A.1: Plant Parameters Averages  

   

Description Units Test 1 Test 2 Test 3

SO2
mg/Nm3

1745,0 1775,3 1815,9

NO mg/Nm3
308,0 318,8 320,7

NO2
mg/Nm3

0,3 0,2 -0,1

Nox mg/Nm3
471,7 488,2 490,4

NO2 mg/Nm3
0,3 0,2 -0,1

Nox mg/Nm3
471,7 488,2 490,4

TEMP 0C 142,0 142,9 144,2

stack O2 Vol % 6,6 6,5 6,4

O2 Vol % 6,6 6,5 6,4

Velocity m/s 31,2 22,3 41,7

Load MW MW 579,4 579,4 579,7

steam flow Kg/s 471,6 472,2 474,3

air flow Kg/s 682,5 683,9 677,8

LH O2 % 6,1 6,0 5,9

RH O2 % 5,9 5,8 5,7

LH Air heater temp 0C 142,4 142,6 143,8

RH Air heater temp 0C 126,9 128,8 129,6

Mill 10 RPM 6,9 7,0 6,9

Mill 20 RPM 7,2 7,3 7,2

Mill 30 RPM 6,6 6,7 6,6

Mill 40 RPM 0,0 0,0 0,0

Mill 50 RPM 0,0 0,0 0,0

LH FFP DP kPa 1,6 1,6 1,6

RH FFP DP kPa 1,4 1,3 1,3

Monitor Output SL 0,8 1,2 1,0
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A.2: Plant Parameter Standard Deviations  
 

 
 

Description Units Test 1 Test 2 Test 3

SO2
mg/Nm3

27,7 29,4 44,4

NO mg/Nm3 4,1 4,2 4,9

NO2
mg/Nm3

0,2 0,2 0,1

Nox mg/Nm3 6,6 6,1 7,5

NO2 mg/Nm3
0,2 0,2 0,1

Nox mg/Nm3 6,6 6,1 7,5

TEMP 0C 0,5 0,4 0,2

stack O2 Vol % 0,1 0,1 0,1

O2 Vol % 0,1 0,1 0,1

Velocity m/s 8,9 16,6 1,3

Load MW MW 1,0 0,6 0,6

steam flow Kg/s 1,7 0,7 1,1

air flow Kg/s 2,3 2,0 3,2

LH O2 % 0,1 0,1 0,1

RH O2 % 0,1 0,1 0,1

LH Air heater temp 0C 1,4 0,1 0,7

RH Air heater temp 0C 0,4 0,6 0,2

Mill 10 RPM 0,0 0,0 0,0

Mill 20 RPM 0,1 0,1 0,1

Mill 30 RPM 0,0 0,0 0,0

Mill 40 RPM 0,0 0,0 0,0

Mill 50 RPM 0,0 0,0 0,0

LH FFP DP kPa 0,0 0,0 0,0

RH FFP DP kPa 0,0 0,0 0,0

Monitor Output SL 0,1 0,1 0,1
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APPENDIX B 
 

Particulate Matter Correlation Curves 
 
 

Figure 1.1: “As Found” Backfitting Particulate Matter Curve [mg/Nm3(d) @ 10% 
O2] 

Figure 1.2: “As Found” Backfitting Particulate Matter Curve [mg/Am3(w)] 
Figure 1.3: “As Found” Backfitting Particulate Matter Curve [mg/Am3(d)] 
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Plant: Unit 2

Location of monitor: Temporary stack

Monitor information:

Make of Monitor: TBA 

Model: TBA Limits of validity:

Serial Numbers: Lower limit:       44 mg/Nm3 (d) [as an hourly average]

Optical head: TBA Upper limit:  65 mg/Nm3 (d) [as an hourly average]

Reflector : TBA 

Dates:

Calibration date: To Be Advised

Measurements dates: 23 February  2024

Linear function:

Correlation coefficient(R) = 0,99

E  = 53,1887SL - 0,01

where: E = Emission [mg/Nm
3
(d)@ 10% O2]

SL = Scattered Light [SL]

Prepared by: Inthuu Measurements

FIGURE 1.1

KUSILE POWER STATION
Particulate Emission Monitor Correlation Certificate
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Plant: Unit 2

Location of monitor: Temporary stack

Monitor information:

Make of Monitor: TBA 

Model: TBA Limits of validity:

Serial Numbers: Lower limit:       26 mg/Am3 (w) [as an hourly average]

Optical head: TBA Upper limit:  38 mg/Am3 (w) [as an hourly average]

Reflector : TBA 

Dates:

Calibration date: To Be Advised

Correlation dates: 23 February  2024

Linear function:

Correlation coefficient(R) = 0,99

E  = 31,1696SL - 0,01

where: E = Emission [mg/Am
3
(w)]

SL = Scattered Light [SL]

Prepared by: Inthuu Measurements

FIGURE 1.2

KUSILE POWER STATION
Particulate Emission Monitor Correlation Certificate
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Plant: Unit 2

Location of monitor: Temporary stack

Monitor information:

Make of Monitor: TBA 

Model: TBA Limits of validity:

Serial Numbers: Lower limit:       28 mg/Am3 (d) [as an hourly average]

Optical head: TBA Upper limit:  41 mg/Am3 (d) [as an hourly average]

Reflector : TBA 

Dates:

Calibration date: To Be Advised

Correlation dates: 23  February 2024

Linear function:

Correlation coefficient(R) = 0,99

E  = 33,5005SL - 0,02

where: E = Emission [mg/Am
3
(d)]

SL = Scattered Light [SL]

Prepared by: Inthuu Measurements

FIGURE 1.3

KUSILE POWER STATION
Particulate Emission Monitor Correlation Certificate
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Appendix C 
 

Nozzle Checklist
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Appendix D 
 

Measurements Quality Control Plan 
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Appendix E 

 
Equipment Calibration Records  
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Appendix F 
 

Monitor Calibration Certificate
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Kusile Ambient Air Quality Monitoring 

March 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 Ogies monitoring station will be 
commissioned in April 2024. 

 
Kendal air quality monitoring data does not form part of the analysis for this reporting since the 
Kendal monitoring site is solely used for research purposes to assess the worst-case scenario 
of emissions from the Kendal power station. The monitoring station is located about 2 km from 
the Kendal power station in the prevailing wind direction. Data recorded at the station reflects 
the impact of Kendal power station downwind of the station and other sources.  

 
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 April 2024. 

 
The data for this reporting period (01 – 31 March 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 our reports produced for the 
station. 

 
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 
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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. 
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. 
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Table 1: Percentage data recovery per parameter monitored in March 2024 

 
Good representative percentage data was recovered for all the parameters monitored during 
the monitoring period under review at the monitoring stations with the exceptions of few 
parameters at Phola, Chicken Farm and Balmoral respectively. The pollutant and 
meteorological data for Balmoral were low due to power interruptions in the area.  The data for 
PM2.5 and PM10 were not recorded at the Phola monitoring station due to faulty instruments. 
The data for PM10 was not recorded at Chicken Farm monitoring station due to faulty 
instrument. The data for SO2 was not recorded at the Balmoral monitoring station due to faulty 
instrument and power interruptions at site.  
 

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

 

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

Balmoral (BL) 0.1     54.2 54.2  47.4 

Chicken Farm 
(CF) 

99.1 64 99.6 100 0 100 100                  100 

Phola (PO) 99.3 98.8 99.3 0 0 100 100                  99.6 

Wilge (WL) 91.8     100 100   92.2 
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Figure 3: Wind profiles at Chicken Farm monitoring station 
 
4.2.3. PHOLA AIR QUALITY MONITORING STATION 
 

The dominant wind directions at Phola monitoring station during the day were west-north-west 
and north-west. During the night, the dominant wind directions were east-north-east, east and 
east-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, north-east 
to north-north-west directions during the day. The dominant wind sectors during the night are 
north-east, south-south-east to south-east. The monitoring station is south-east of Kusile 
power station. 
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Figure 5: Wind profiles at Wilge monitoring station. 
 
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 ND 
 

ND 
 

ND  

Chicken 
Farm 

103.6 
31/03/2024 

09:10 
70.9 

13/03/2024 
15:00 

18.9 26/03/2024 

Phola 116.1 
12/03/2024 

10:20 
106.0 

12/03/2024 
12:00 

22.6 26/03/2024 

Wilge 80.8 
1303/2024 

11:50 
65.2 

13/03/2024 
15:00 

18.4 26/03/2024 
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There were no exceedances of the ambient SO2 limits recorded for all the monitoring stations 
during the monitoring period under review. The highest SO2 concentrations recorded at the 
monitoring stations are indicated in Table 3 and figures 6 to 8 below. 
 

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

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

 
 
Figure 8: 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 March 2024 monitoring period. There were fourteen (14) exceedances of the PM2.5 

daily limit of 40 µg/m3 recorded at the Chicken Farm monitoring station. See Figure 10 below. 
 

 
 
Figure 9: Time series graph for the PM2.5 daily mean concentrations at Chicken Farm AQM station 
 



Kusile AQ Report: March 2024                                                                           Page No: 7 

Table 4: Exceedances above national ambient air quality limits for Chicken Farm air quality 
monitoring station 

 

PM2.5 Daily Exceedances (Chicken Farm) 

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

PM2.5 40 2024 March  01 60.3 

PM2.5 40 2024 March  03 42.5 

PM2.5 40 2024 March  04 42.2 

PM2.5 40 2024 March  08 43.7 

PM2.5 40 2024 March  09 85.9 

PM2.5 40 2024 March  10 62.7 

PM2.5 40 2024 March  11 54.6 

PM2.5 40 2024 March  14 55.7 

PM2.5 40 2024 March  17 58.1 

PM2.5 40 2024 March  20 71.0 

PM2.5 40 2024 March  21 67.3 

PM2.5 40 2024 March  22 46.8 

PM2.5 40 2024 March  28 42.3 

PM2.5 40 2024 March  29 76.8 

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

Averaging 
Period 

Balmoral Chicken Farm Phola Wilge 

SO2 10-min 0 0 0 0 

SO2 Hourly 0 0 0 0 

SO2 Daily 0 0 0 0 

NO2 Hourly  0 0  

O3 8-hourly  227 11  

PM2.5 Daily  14 ND  

PM10 Daily  ND ND  

 
A summary of all exceedances per pollutant for March 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 March 2024. 
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Table 6: Number of exceedances recorded from November 2023 to March 2024 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
Chicken Farm air quality monitoring is in non-compliance with national ambient air quality limits 
of PM2.5 daily limit of 40 µg/m³. 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.  
 

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 ambient SO2 limits recorded for all the monitoring stations 
during the monitoring period under review. There were fourteen (14) exceedances of the PM2.5 

daily limit of 40 µg/m3 recorded at the Chicken Farm monitoring station. 
 
There were no events that triggered the notification of stakeholders in terms of the agreed AEGL 
recorded in March 2024. 
 
 
 
 

  SITES 
CF PO BL WL 

Allowed No. of Exceedances 

PM10 
(Daily) 

0 0 ND ND 4 

PM2.5 
(Daily) 

23 1 ND ND 4 

NO2 
(hourly) 

0 0 ND ND 88 

SO2 
(Hourly 

0 0 0 0 88 

SO2 
(Daily) 0 

 

0 

 

0 0 4 

O3 (8h 
moving) 115 67 ND ND 11 

SO2 (10 
minute) 0 0 0 1 526 






























