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EXECUTIVE SUMMARY 
 
Five ambient air monitoring stations are operated and maintained in the Highveld Priority Area 
by SI Analytics for DEA in the Mpumalanga Province.  At each of the stations PM10, PM2,5, SO2, 
NO, NO2, NOx, O3, CO, benzene, toluene, ethylbenzene, xylene and mercury are measured.  In 
addition, meteorological data for wind speed, wind direction, ambient temperature, relative 
humidity, rainfall, solar radiation and barometric pressure are also measured.  This report 
presents the relevant data for the month of November 2011. 
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1. INTRODUCTION 

 
The Minister of Environmental Affairs and Tourism has declared the areas of eastern 
Gauteng and western Mpumalanga as the second priority area in terms of Section 18(1) 
of the National Environmental Management: Air Quality Act 2004 (Act No 39 of 2004).  
The area is considered to exceed ambient air quality standards and cause a significant 
negative impact on air quality and human health.  It was therefore necessary to declare 
the area an air pollution ñhot spotò and recommend appropriate air quality management 
initiatives to address these problems.  Part of these initiatives was the establishment of air 
monitoring stations in the Highveld priority area to provide a better indication of current air 
quality. 
 
Five sites were selected primarily due to the concern of industrial and domestic fuel 
burning emissions impacting on high density residential areas, as well as taking into 
account existing monitoring stations, and have therefore been placed in areas where little 
or no monitoring is currently taking place.  The five stations are situated at Wesselton in 
Ermelo, Kwa Zamo Kuhle in Hendrina, Aerorand in Middelburg, eMbalenhle in Secunda 
and KwaGuqa in Witbank.  At each of the stations PM10, PM2,5, SO2, NO, NO2, NOx, O3, 
CO, benzene, toluene, ethylbenzene, xylene and mercury are measured.  In addition, 
meteorological data for wind speed, wind direction, ambient temperature, relative 
humidity, rainfall, solar radiation and barometric pressure are also measured. 
 
SI Analytics has been contracted to operate, maintain and report on relevant data at these 
five ambient air monitoring stations in the Highveld Priority Area for DEA in the 
Mpumalanga Province.  This report presents the current status of monitored parameters 
at the five stations for the month of November 2011.  The data for November 2011 are 
attached to the electronic version of this report as a Microsoft Excel file 
(dea.2011.11.data.xls). 
 

2. DATA RECOVERY 
 

At all five stations data recovery is represented by the data availability for each site, as 
given in Table 1 for the month of November 2011.  The SANAS R07-02 standard requires 
an 80% validity of parameters and documented reasons where this was not attainable.  
Malfunctioning of equipment is addressed in Section 6 of this report. 

 

 The low percentage data captured is highlighted in Table 1. 
 

Table 1  Data recovery at all five stations for November 2011. 
 

Parameter Ermelo Hendrina Middelburg Secunda Witbank 

Data Capture % Col % Val % Col % Val % Col % Val % Col % Val % Col % Val 

PM10 62.65 62.62 97.25 97.22 74.91 74.89 99.47 99.44 54.32 54.32 

PM2,5 62.79 62.76 97.25 97.22 74.91 74.89 99.84 99.81 54.41 54.39 

SO2 34.34 34.14 89.98 90.16 51.52 45.15 95.30 98.35 0.00 0.00 

NO 62.25 62.37 96.46 96.48 51.84 51.82 0.00 0.00 45.87 45.85 

NO2 62.25 62.37 96.46 96.48 51.84 51.82 0.00 0.00 45.87 45.85 

NOx 62.25 62.37 96.46 96.48 51.84 51.82 0.00 0.00 45.87 45.85 

O3 61.77 61.74 97.11 97.08 0.00 0.00 48.39 48.39 0.00 0.00 

CO 62.69 62.67 97.04 97.01 74.87 74.84 99.84 99.81 54.41 54.39 

BTEX 0.00 0.00 0.00 0.00 74.91 74.89 99.72 99.70 0.00 0.00 

Wind Speed 62.79 62.76 97.25 97.22 52.40 52.37 99.84 99.81 54.41 54.39 

Wind Direction 62.79 62.76 90.67 90.65 74.91 74.89 99.84 99.81 54.41 54.39 

Ambient Pressure 62.79 62.76 97.25 97.22 74.91 74.89 99.84 99.81 54.41 54.39 

Solar Radiation 62.79 62.76 97.25 97.22 74.91 74.89 99.84 99.81 54.41 54.39 

Relative Humidity 62.79 62.76 97.25 97.22 74.91 74.89 99.84 99.81 54.41 54.39 

Temperature 62.79 62.76 97.25 97.22 74.91 74.89 99.84 99.81 54.41 54.39 

Rainfall 62.65 62.62 97.25 97.22 74.91 74.89 99.84 99.81 53.90 53.88 
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3. AMBIENT AIR QUALITY MONITORING 
 

3.1 Number of exceedances 
 

A selection of relevant ambient air quality standards, as published in Government Notice 
No 1210 of 2009 with reference to the National Environment Management: Air Quality Act 
(No 39 of 2004), are provided in Table 2.  Based on these standards a summary of 
exceedances are calculated for relevant parameters and given in Table 3.  Exceedances, 
where applicable, are presented in Appendix B.  The data is available on the Highveld 
Priority Area website, http://www.highveldair.co.za. 
 

Table 2  National ambient air quality standards. 
 

Parameter 
Average 
period 

Concentration 
Frequency of 
exceedance 

PM10 
24-hour 120 µg/m

3
 4 

annual 50 µg/m
3
 0 

SO2 

10-minute 191 ppb 526 

1-hour 134 ppb 88 

24-hour 48 ppb 4 

annual 19 ppb 0 

NO2 
1-hour 106 ppb 88 

annual 21 ppb 0 

O3 8-hour run ave 61 ppb 11 

CO 
1-hour 26 ppm 88 

8-hour run ave 8,7 ppm 11 

C6H6 annual 3,2 ppb 0 

 
 

Table 3  Number of exceedances per station. 
 

Station 

Parameter standard considered 

PM10 
24h 

SO2 
10min 

SO2 
1h 

SO2 
24h 

NO2 
1h 

O3 
8h ave 

CO 
1h 

CO 
8h ave 

Limit value 120 µg/m
3
 191 ppb 134 ppb 48 ppb 106 ppb 61 ppb 26 ppm 8,7 ppm 

Exceedance 
frequency 
allowed 

4 526 88 4 88 11 88 11 

Ermelo 0 0 0 0 0 0 0 0 

Hendrina 0 0 0 0 0 11 0 0 

Middelburg 0 0 0 0 0 0 0 0 

Secunda 1 0 0 0 0 74 0 0 

Witbank 0 0 0 0 0 0 0 0 

Exceedances 
for 
November2011 

See 
Appendix B 

See 
Appendix B 

See 
Appendix B 

Acceptable Acceptable Acceptable Acceptable Acceptable 

 
 

 
 
 
 
 
 



 

 

 

DEA Highveld ambient monitoring stations monthly report 
© sianalytics 2011 

November 2011 Page 3 

 
 

 
 
3.2 Particulate matter concentrations (PM10 and PM2,5) 

 
In this report particulate matter is presented for both PM10 and PM2,5.  Although no 
standard for PM2,5 exist at present in South Africa, the department have decided to follow 
guidelines set by the World Health Organisation (WHO) until the second generation 
standards are developed, which will include PM2,5.  (The finer PM2,5 fraction of particulates 
is strongly associated with a range of health outcomes.)  The guidelines set by the WHO 
for PM2,5 for an annual average is 10 µg/m3 and for the 24-hour average as 25 µg/m3. 
 
According to the World Health Organization (WHO) Air Quality Guidelines Global Update 
(2005) a PM2,5 / PM10 ratio of 0,5 is typically found in developing countries urban areas 
and a ratio of 0,5 ï 0,8 found in developed countries urban areas. During the month of 
November all five stations recorded a ratio of between 0,35 and 0,54 - indicative of a 
developed country. The ratios are shown in Table 4. 
 
Graphical illustrations of the PM10 and PM2,5 concentrations for November 2011, compiled 
using the 24-hour averages, are presented in Figures 1 and 2 respectively.  Figures 3 and 
4 show the 10-minute diurnal average for PM10 and PM2,5 respectively.  Daily and monthly 
averages of the PM10 and PM2,5 concentrations at all five stations are given in Table B1 in 
Appendix B. 
 
During the month of November the PM10 concentrations measured exceeded the limit 
value in terms of the national standard once at the Secunda station.  Looking at the 
diurnal graph and the pollution roses in section 9 it is evident that most of this pollution is 
caused by domestic sources. 
 
During the month of November the PM2,5 concentrations measured exceeded the WHO 
guideline of 10 µg/m3 numerous times at all stations.  Looking at the diurnal graph it is 
evident that the main contributor is domestic sources. 
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Figure 1  PM10 24-hour data for November 2011. 
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PM2,5 24-hour average

0

5

10

15

20

25

30

35

40

0
1
/1

1
/2

0
1
1

0
2
/1

1
/2

0
1
1

0
3
/1

1
/2

0
1
1

0
4
/1

1
/2

0
1
1

0
5
/1

1
/2

0
1
1

0
6
/1

1
/2

0
1
1

0
7
/1

1
/2

0
1
1

0
8
/1

1
/2

0
1
1

0
9
/1

1
/2

0
1
1

1
0
/1

1
/2

0
1
1

1
1
/1

1
/2

0
1
1

1
2
/1

1
/2

0
1
1

1
3
/1

1
/2

0
1
1

1
4
/1

1
/2

0
1
1

1
5
/1

1
/2

0
1
1

1
6
/1

1
/2

0
1
1

1
7
/1

1
/2

0
1
1

1
8
/1

1
/2

0
1
1

1
9
/1

1
/2

0
1
1

2
0
/1

1
/2

0
1
1

2
1
/1

1
/2

0
1
1

2
2
/1

1
/2

0
1
1

2
3
/1

1
/2

0
1
1

2
4
/1

1
/2

0
1
1

2
5
/1

1
/2

0
1
1

2
6
/1

1
/2

0
1
1

2
7
/1

1
/2

0
1
1

2
8
/1

1
/2

0
1
1

2
9
/1

1
/2

0
1
1

3
0
/1

1
/2

0
1
1

date

ɛ
g

/m
3

Ermelo Hendrina

Secunda M iddelburg

Witbank WHO Guideline

 
 

Figure 2  PM2,5 24-hour data for November 2011. 
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Figure 3  PM10 10-minute diurnal averages for November 2011. 
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PM2,5 10-minute average diurnal graph
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Figure 4  PM2,5 10-minute diurnal averages for November 2011. 
 
 

Table 4  Ratio of PM2,5 to PM10 for November 2011 
 

Station 

Monthly Average Concentrations 

PM10 (µg/m
3
) PM2,5 (µg/m

3
) PM2,5/PM10 Ratio 

Ermelo 39,0 21,3 0,54 

Hendrina 23,2 11,8 0,50 

Middelburg 30,9 15,2 0,49 

Secunda 51,8 18,4 0,35 

Witbank 25,7 13,5 0,52 
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3.3 Sulphur dioxide concentrations (SO2) 
 

Graphical illustrations of the SO2 concentrations for November 2011, compiled using the 
10-minute, 1-hour and 24-hour averages, are presented in Figures 5 to 7.  Figure 8 shows 
the 10-minute diurnal average for SO2. Daily and monthly averages of SO2 concentrations 
for the month of November 2011 at all five stations are given in Appendix B. 
 
During the month of November the SO2 concentrations measured never exceeded the 
limit value in terms of the national standard during the month of November.  However, this 
could be due to low percentage data capture at the Ermelo, Middelburg and Witbank 
stations as a result of faulty equipment.  This is further discussed in section 6 of this 
report.  Looking at the pollution roses in section 9 it is evident that most of this pollution is 
caused by domestic sources.  It is this burning of fossil fuels that result in the higher SO2 
concentrations.   
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Figure 5  SO2 10-minute data for November 2011. 
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SO2 one-hour average
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Figure 6  SO2 1-hour data for November 2011. 
 
 

SO2 24-hour average
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Figure 7  SO2 24-hour data for November2011. 
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Figure 8  SO2 10-minute diurnal averages for November 2011. 
 
 

3.4 Nitrogen oxides concentrations (NO2 and NOx) 
 

The NO2 and NOx concentrations for November 2011 are graphically illustrated in Figures 
9 to 12, compiled using the 1-hour and 24-hour averages, respectively.  Daily and monthly 
averages of NO2 and NOx concentrations for November 2011 at all five stations are given 
in Table B3 in Appendix B.  Figure 13 shows the 10-minute diurnal average for NO2.  
During the month of November the NO2 concentrations measured never exceeded the 
limit value in terms of the national standard, however, when investigating the high levels of 
NOX.at the Ermelo station, it was noticed that a piece of land roughly around 1200m2 right 
next to the monitoring station, contained at least 4 municipal sized busses, three smaller 
busses and a few light motor vehicles.  Furthermore, some traffic was also noticeable on a 
back road, also right next to the monitoring station, leading into Wesselton. 
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Figure 9  NO2 1-hour data for November 2011. 
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Figure 10  NO2 24-hour data for November 2011. 
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Figure 11  NOx 1-hour data for November 2011. 
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Figure 12  NOx 24-hour data for November 2011. 
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Figure 13  NO2 10-minute diurnal averages for November 2011. 
 

3.5 Ozone concentrations (O3) 
 
The O3 concentrations for November 2011 are graphically illustrated in Figures 14 and 15, 
compiled using the 1-hour and 8-hour running averages, respectively.  Daily and monthly 
averages of O3 concentrations for November 2011 at all five stations are given in Table B4 
in Appendix B. 
 
During the month of November the O3 concentrations measured exceeded the limit value 
in terms of the national standard for 8 hour averages eleven times at the Hendrina station 
and seventy four times at the Secunda station (see also Table B17 in Appendix B).  As O3 
is a secondary pollutant and a result of the reaction of sunlight with hydrocarbons, any 
high levels of O3 is most likely ascribed to the presence of hydrocarbons in the air.  Likely 
sources of hydrocarbons are industry and traffic. 
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Figure 14  O3 1-hour data for November 2011. 
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Figure 15  O3 8-hour running average for November 2011. 
 

 
3.6 Carbon monoxide concentrations (CO) 
 

The CO concentrations for November 2011 are graphically illustrated in Figures 16 and 

17, compiled using the 1-hour and 8-hour running averages, respectively.  Daily and 

monthly averages of CO concentrations for November 2011 at all five stations are given in 

Table B5 in Appendix B.  During the month of November the CO measured was well 

within the limit value allowed in terms of the national standard. 
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Figure 16  CO 1-hour data for November 2011. 
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Figure 17  CO 8-hour running average for November 2011. 
 
 

3.7 Benzene, Toluene, Ethylbenzene and Xylene concentrations (BTEX) 
 

Daily and monthly averages of benzene, toluene, ethylbenzene and xylene concentrations 
for November 2011 at all five stations are given in Tables B6 and B7 in Appendix B. 
 
The national standard specifies a yearly average for benzene of 3,2 ppb.  BTEX pollution 
is not of major concern. 
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3.8 Mercury concentrations (Hg) 

 
Sample filters were collected via the particle monitoring system and forwarded to an 
accredited laboratory to do analyses for mercury.  Mercury concentrations at all five sites 
are given in Table 5 based on these analyses and relevant sample flow recorded during 
the month of October 2011. 
 

Table 5  Mercury concentrations for the month of October. 
 

Mercury concentrations (ɛg/m3) 

Ermelo Hendrina Middelburg Secunda Witbank 

< 0,00005 < 0,00005 < 0,00005 < 0,00005 < 0,00005 

* based on the time required for analyses the relevant concentrations of the previous month are provided in these reports 

 
 
3.9 Pollution roses 

 
A pollution rose is a graphic tool used to give a view of how wind pollution and wind 
direction are typically distributed at a particular location.  Using a polar coordinate system 
of gridding, the frequency of pollution is plotted by wind direction, with color bands 
showing pollution ranges.  The directions of the rose with the longest spoke show the 
direction with the greatest frequency of pollution and can usually be used to determine 
pollution sources. 
 
In Figure 18 the Ermelo stationôs relative siting is illustrated, with the pollution rose for 
PM10 concentrations, compiled for 24-hour averages, at the site given in Figure 19 and the 
pollution rose for SO2 concentrations, compiled for 24-hour averages, at the site given in 
Figure 20.  In Figure 21 the Hendrina stationôs relative siting is illustrated.  Middelburg 
(Figures 22 to 24),  Secunda (Figures 25 to 27) and Witbank (Figures 28 to 30).   
 
 

 
 

Figure 18  Map indicating ambient monitoring station location at Ermelo. 
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Figure 19  PM10 24-hour average pollution rose at the Ermelo site for November 2011. 
 

For the Ermelo station, PM10 pollution sources are predominantly in the north-easterly to 
east-north-easterly and north-north-westerly to west-north-westely sectors.  It is unclear at 
this stage as to what the source of pollution is to the north-east of the station.  The north-
western sector pollution could be as a result of industrial sources. 

 

 
 

Figure 20  SO2 24-hour average pollution rose at the Ermelo site for November 2011. 
 

For the Ermelo station, although of lesser intensity compared to PM10, SO2 pollution 
sources are predominantly in the south-western quadrant.  Sources are also situated in 
the east-north-easterly to south-south-easterly sectors. This is an indication of domestic 
sources in the east, traffic activity in the town of Ermelo, south east of the station and 
industrial sources west of the Monitoring Station. 
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Figure 21  Map indicating ambient monitoring station location at Hendrina. 
 
 

 
 

Figure 22  PM10 24-hour average pollution rose at the Hendrina site for November 2011. 
 
For the Hendrina station, PM10 pollution sources are present in all the quadrants, with 
higher intensity sources in the north-north-westerly, north-north-easterly and south-south-
westerly sectors. 
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Figure 23  SO2 24-hour average pollution rose at the Hendrina site for November 2011. 
 

For the Hendrina station, although of lesser intensity compared to PM10, pollution sources 
are predominantly in the north-western quadrant as well as in the easterly and south-
south-easterly sectors. 

 
 

 
 

Figure 24  Map indicating ambient monitoring station location at Middelburg. 
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Figure 25  PM10 24-hour average pollution rose at the Middelburg site for November  
2011. 

 
For the Middelburg station, PM10 pollution sources are predominantly in the southerly to 
west-south-westerly sectors as well as in the west-north-westerly to north-north-westerly 
sectors.   

 

 
 

Figure 26  SO2 24-hour average pollution rose at the Middelburg site for November  
             2011. 

 
For the Middelburg station, SO2 pollution sources are predominantly in the west-south-
westely to south-south-westerly sectors.  This pollution could be as a result of industrial 
sources in the area. 
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Figure 27  Map indicating ambient monitoring station location at Secunda. 
 
 

 
 

Figure 28  PM10 24-hour average pollution rose at the Secunda site for November  
2011. 

 
 

For the Secunda station, PM10 pollution sources are predominantly in the northerly to 
north-westerly sectors.  It is unclear as to what the cause of this pollution could be and 
further nvestigation is needed. 

 
 


