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An open cast coal mine and processing facility has been given planning permission to start mining coal. It will involve creating the open cast mine and a processing facility. According to the Lancet Commission on pollution and health, ‘Coal is the world’s most polluting fossil fuel’ (Landrigan, et al., 2018), therefore, ensuring the sulphur and other pollutants undergo chemical processes for their removal is essential. All member states of the United Nations have adopted 17 Sustainable Development Goals (SDG) which includes climate action (United Nations, n.d.). All new open cast coal mines will have this in mind when developing their sustainability report (Cerrejon, 2018).
The decision for the location is not popular with environmental groups and the local community. To placate them some obligations have been required. Firstly, any noise pollution from transportation to and from site needs to be controlled. Secondly, the mining and processing operations will create particulate emissions which need to have a management plan. This report deals with the second obligation.
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Coal contains numerous inorganic elements, sulphur being one of them. Before coal can be used safely it will be exposed to physical, chemical and biological desulphurization methods. The physical and biological approaches can be time consuming and ineffective, however, chemical based techniques produce good results (Demirbas & Balat, 2001). An effective technique of desulphurization on coal with a high sulphur content is, ‘Sequential solvent extraction’ (Chabukdhara & Singh, 2016), with up to 89% of organic sulphur removed (Chabukdhara & Singh, 2016).
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The air pollution generated by surface mines is predominately respirable particulate matter (PM). It is primarily produced during drilling where it has the highest concentration, but also during overburden and coal loading, dumping, blasting, cleaning the coal and disposal of waste (Aneja, et al., 2012), (Ghose, 2007), (Onder & Yigit, 2009). There are many ways to reduce the amount of PM released into the atmosphere.
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All drilling machines should have a water spraying system attached to help with the reduction of dust particulates entering the atmosphere, ensuring this is always in good repair will aid with this (Onder & Yigit, 2009). 
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Restricting the amount of times truck loading occurs and ensuring the load is covered during transportation will reduce the amount of particulates in the air (Rojano, et al., 2018), (Chaulya, 2004). 
Before or immediately after any vehicle hauling coal or other materials vacates a dirty, dusty, muddy surface they should have wheels and undercarriages thoroughly washed (Ghose & Majee, 2001). If a vehicle has had recent contact with material capable of emitting dust, all parts of that vehicle including the empty bed needs to be cleaned (Chaulya, 2004), (Ghose & Majee, 2001).
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The haul roads used for transportation of the trucks need a regular cleaning system (Chaulya, 2004). Due to the vast amounts of water required for water spraying, certain chemicals can be added to act as wetting agents, this will be more effective when wetting finer dust particles (Ghose & Majee, 2001). They should all have regular maintenance and repairs and have any spill reported and cleaned immediately (Chaulya, 2004).
‘The most efﬁcaceous chemicals include:(1)Aqueous solution of CaCl2, MgCl2, hydrated lime, sodium silicate etc. (2) Teepol, a laboratory grade product of Burmah Shell. (3) Kodak wetting agent. (4) Lessapol, producted by ICI. (5) Filset 50 and (6) Jalasakti, a hygroscopic salt.’ (Ghose & Majee, 2001).
Speed limits need to be imposed, the installation of speed bumps and rumble strips will not only help reduce speed but will also help dislodge any mud or other materials stuck in the tires and bodies of the vehicles prior to joining public highways (Chaulya, 2004), (Rojano, et al., 2018)
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Biological reclamation should be an essential part of the plan (Rojano, et al., 2018), (Chaulya, 2004), (Chaulya, et al., 2001), (Sharma & Roy, n.d.). Wastelands and overburden dumps are an environmental concern (Chaulya, 2004), (Sharma & Roy, n.d.) and making sure they have correct species planting will assist with the development of a grass cover, encouraging soil to develop and reducing the amount of dust leached, (Gvozdkova, et al., 2019).
Planting a ‘Greenbelt’ of trees surrounding areas of high concentrated PM has many benefits (Chaulya, et al., 2001), (Sharma & Roy, n.d.), (Gvozdkova, et al., 2019). Ensuring the correct species is planted and the correct distance surrounding the site is essential for mitigation measures to work (Chaulya, et al., 2001). The degree of filtering performance depends greatly on the size of the canopy and leaves and leaf structure. To trap more PM, larger canopies are needed, and the type of leaf is also crucial, ‘…rough, rugged and hairy surfaces…act as the best filters’ (Taverso, 2020). Trees such as yew, silver birch and elder have the greatest efficacy with particle capture, however the most effective for year round capture are pine species, evergreen oaks and common yew. According to Traverso, (2020), these types of tree, ‘…are relatively tolerant of pollution, evergreen and include a suite of beneficial leaf traits.’ (Taverso, 2020). The planting would also retard water and soil pollution and should be planted along species of plants which are dust attenuating (Chaulya, et al., 2001), (Gvozdkova, et al., 2019).


[bookmark: _Toc41314468]Discussion and recommendations
Dust from the haul roads is the main source of PM, Mandal, et al, (2012), investigated various sites across India and suggested it could be collected and used as domestic fuel (Mandal, et al., 2012). This could be a possible way of reusing any dust and creating more income for the site.
It is paramount that a road maintenance plan is in place and adhered to to reduce the amount of PM in the air. 
A combination of pine species, evergreen oaks and common yew should be planted as part of a green belt surrounding the mine along with grasses to retain water and prevent soil erosion.
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