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1. Introduction

Mpumalanga province hosts a number of big industries that drives both provincial and national economies. The province has metallurgical, mainly ferrous and ferrochrome smelters, power generation, mining, mainly coal; wood processing, paper and pulp industries. It has the largest reserves of coal in South Africa and this attracted coal beneficiating investment in the province. The reserves are located in the Highveld area of the province and this resulted in high concentration of mines, power plants, ferrous and ferrochrome smelters in a relatively small area. Although these industries contribute to the economy of the country, they also have a negative impact in the environment. The industrial processes employed by different industries do cause environmental degradation and air is one of the environmental media being polluted.

Air pollution starts in the mining process were large amount of dust is generated. Coal mining is in Mpumalanga is mainly open cast mining which unlike underground mining the dust is not contained. Dust is generated through blasting, size reduction, storage, material transportation and handling processes. The processed coal products are then used in different industries. 

Coal has a number of impurities which include sulphur, ash and heavy metals like lead and mercury. During a combustion process sulphur is oxidized into SOx products and nitrogen from air is oxidized into NOx products. Similar chemical processes take place in an oxidizing smelting process.

2. Emission Inventory

The NAEIS inventory shows that Mpumalanga contributes over 80% of the NOx emissions and 75% of the NOx in South Africa. The total NOx emissions reported for 2017 calendar year is 1275 kt. EU reported 4310 kt of NOx emissions in 2016 and China reported 16286 kt in 2010 from industrial sources (EU, 2018; Zhao et al., 2013). USA in 2017 reported 4421 kt from industrial sources (EPA, 2018). These figures suggest that South Africa is not the largest source of NOx emissions in the world.


3. NOx Satellite Observations

Global distributions of tropospheric nitrogen dioxide (NO2), sulphur dioxide (SO2) ozone (O3), particulate matter and other pollutants can be derived from measurements with the satellite instruments in order to provide global trends and coverage for many years. There are a number of such salellites available today including GOME (Global Ozone Monitoring Experiment) and SCIAMACHY (SCanning Imaging Absorption spectroMeter for Atmospheric CartograpHY, OMI (Ozone Monitoring Instrument) and TROPOMI (TROPOspheric Monitoring Instrument). 
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Figure 1 Global map of long-term average tropospheric NO2 column (SCIAMACHY, OMI)


There have been several studies on the NOx over South Africa and they include:
1. Boersma  et al  (2008), https://doi.org/10.1029/2007JD008816; 
2. van der A et al (2008), https://doi.org/10.1029/2007JD009021; 
3. Martin et al, (2003) https://doi.org/10.1029/2003JD003453; 
4. Wenig et al (2002) www.atmos-chem-phys.org/acpd/2/2151/

Long term observations of NOx from OMI satellite instruments published by Duncan et al (2015), https://doi.org/10.1002/2015JD024121 show that NOx observed from satellite measurements over South Africa is a contribution of many sources. The hotspot from the satellite observations is made up of a complex of sources, including, emissions from Johannesburg, Pretoria, Vaal Triangle and Highveld. 

The annual trends of NOx (2005-2014) from this report show that: 
· There has been up to 24% reduction on NOx over Johannesburg and Pretoria, possible due to improvements in the quality of vehicle fleets in the major cities. 
· There has been between 10 to 30% decrease in NOx over Mpumalanga Province from 2005 to 2014. 
· NOx has increased south of Johannesburg, possibly due to the coming online of Grootvlei power station to production recently.
· The increase of NOx in the east of Mpumalanga Province cannot be clearly accounted for and requires further research. This is because surface observations do not reflect similar trends. 
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Figure 2 Trends of NO2 observation over the highveld (Duncan et al. 2015)



Previous satellite observation studies showed USA, Europe, India, South Africa and China are the major sources of NOx emissions (Richter, 2009; Schneider et al., 2015; Mertin, 2003; Miyazaki et al., 2012). It is true that Mpumalanga is one of the hotspot but it is not the wosrt hotspot. The data used by Greenpeace was for the southern hemisphere winter and does not represent the entire year. Other studies aggregted the data for the entire year and had a different conclusion. None of the studies point Mpumalanga as the worst hotspot. The limited biased data used by Greenpeace is not sufficient to make a comparison with different regions because the NOx emissions are seasonal.
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Figure 3 Global map of long-term average tropospheric NO2 column (Schneider et al., 2015)

It is important to note that the scientific studies go through rigorous review process by the experts before they are published. This is to ensure the authenticity and the integrity of the study before they are made available for public consumption. Greenpeace obtained data from Sentinel 5P and conducted the analysis but their work was not reviewed nor verified. This is cause for concern.

4. Ambient NOx Monitoring

The current ambient monitoring data shows the levels of NO2 are below (within) the standard published by the minister in terms of Air Quality Act. This means that the health impacts are very minimal. Greenpeace is linking the tropospheric observation with ground level impact and this is incorrect. The ground levels of NOx which has an impact on human health are measured through the ambient monitoring stations.
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Figure 4 NO2 monitoring in the Highveld priority area

5. Postponement Provisions

The Minister published the minimum emission standards which have the emission limit value for NOx from point sources. The power plants are compelled to comply with the existing plants standard of 1200 mg/Nm3 and this is going to be stricter in 2020 to 750 mg/m3 thus further reducing NOx emissions.

The DEA has taken a decision to address the issue of rolling postponements. The existing plants can only apply for postponement once and the postponement is only valid until 2025. However, the existing plants which are scheduled for decommissioning before or by 2030 can apply for suspension which will allow them to operate at the existing plants minimum emission standards level. The benefit of this arrangement is that by 2030 the plants that falls within this category will have 100% emissions reduction. 

The existing SO2 emission standard is 3500 mg/Nm3 and the plant were expected to comply with the new plant standard of 500 mg/Nm3. This has been changed to 1000 mg/Nm3 to allow for other technologies other than limestone based wet FGD. The stricter can only be achieved by limestone based wet FGD. South Africa does not have a SO2 challenges in the ambient atmosphere and thus could not justify the cost of limestone based wet FGD. The lenient 1000 mg/Nm3 will allow for cheaper options. 

This means the expected reductions of 79% in power generation sector is now 58% reduction if it is assumed that all coal fired power plant comply with the standard.

6. Discussions and Conclusion

Mpumalanga is the largest source of SO2 and NOx in the South Africa, however this is not the case globally. China and USA are the largest source of NOx emissions. Furthermore, the ambient levels of SO2 and NOx are below the ambient standards. 
The biggest concern in South Africa is PM levels. In the Highveld and Vaal priority areas the levels are already above the ambient standards. This implies that the focus should be on PM. Although the SO2 and NOx do contribute to secondary PM formation, the amount of primary PM from various sources is already high. 

It is therefore important for the country to prioritize the strategies to protect human health while maintain sustainability. 

References

European Union, European Union emission inventory report 1990-2016 under the UNECE Convention on Long-range Transboundary Air Pollution (LRTAP), EEA Report No. 6/2018.



Martin, R. V., Global inventory of nitrogen oxide emissions constrained by space-based observations of NO2 columns, JOURNAL OF GEOPHYSICAL RESEARCH, VOL. 108, NO. D17, 4537, doi:10.1029/2003JD003453, 2003.

Miyazaki, K., Eskes, H. J., and K. Sudo, K., Global NOx emission estimates derived from an assimilation of OMI tropospheric NO2 columns, Atmos. Chem. Phys., 12, 2263–2288, 2012.

Richtera, A., Nitrogen oxides in the troposphere – What have we learned from satellite measurements?, Eur. Phys. J. Conferences 1, 149–156, 2009.

Schneider, P., Lahoz, W. A., van der A, R., Recent satellite-based trends of tropospheric nitrogen dioxide over large urban agglomerations worldwide, Atmos. Chem. Phys., 15, 1205–1220, 2015.

Zhao, B., Wang, S. X., Liu, H., Xu, J. Y., Fu, K., Klimont, Z., Hao, J. M., He, K. B., Cofala, J., Amann, M., NOx emissions in China: historical trends and future perspectives, Atmos. Chem. Phys., 13, 9869–9897, 2013.

https://www.epa.gov/air-emissions-inventories/air-emissions-sources, EPA, 2018


image3.png
Johannes

S o

rootvlalO\Cl

(1200 MW) (1510 MW)

x 10" [molec. cm?)
128

10.9
9.1
7.3
5.4
3.6
1.8

Moo

x 10" [molec. cm™)

3.7





image4.emf

image5.png
NO2 Cocnentrations (ppb)

o
@
3

]

n
o]
S

g

®
3

@
3

»
S

~
S

26/05

Ground Observations of NO2: 01 June to 31 August 2018

09/06

AR ST S

23/06 07/07 21/07 04/08 18/08 01/09
Date

15/09




image1.jpeg
environmental affairs

Department:
Environmental Affairs
REPUBLIC OF SOUTH AFRICA





image2.png
o o 0om
NO, column density [10"® molec. /em?]






