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Developments over the past few decades and are 

we going in the right direction? 



Digby Wells - About Us 

 Formed in January 1995, Digby Wells’ multidisciplinary team of in-
house specialists provides pragmatic, innovative and  integrated 
Environmental and Social solutions across Mineral Resources 
industry. 

 

 Inspired by the companies’ mission of being the preferred 
Environmental and Social solutions partner across the resources 
industry, Digby Wells’ exclusive focus on Environmental and Social 
solutions, accompanied with in-house specialist capabilities required 
throughout an operations life-cycle, ensures: 

– Overall project independence; 

– Efficiency; 

– Project management; 

– Value added cost benefits; and  

– Value creation throughout our client partnerships.  

 

 

 



Digby Wells - Experience 

 Over the past 2 decades the company has become one of the 

leading environmental consultancies, having serviced over 500 

clients across 29 African countries and 16 countries internationally, 

extending to the Americas, Europe, the CIS and Asia. 

 

 We are in this business for the long term. 

 

 With a notable global footprint and local presence, Digby Wells has 

extensive industry knowledge and expertise across commodities 

spectrum.  

 

 All projects are undertaken in accordance with both in-country 

specific requirements and international standards such as the 

Equator Principles, International Finance Corporation (IFC) and 

World Bank Group Guidelines. 

 



Digby Wells African Experience 
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Today we will be asking the questions 

 Are we making progress or are we regressing? 

 

 Will our great grandchildren be proud of what we had done with the 

coal deposits we inherited? 

 

 Industry Changes : Good or bad? 

 

 What can we improve on? 

 



The History of Mining 

 Stocks and Down (1979) defines mining as the removal of minerals from 

their natural geological environment and their transport to the point of 

processing or use.  

 

 Within this definition, exploitation of minerals such as ochereous haematite, 

specularite and pyrolusite for use as pigments in cosmetics and art occurred 

as far back as the Middle Stone Age (MSA) (~250 000 – 20 000 years ago) 

(Hammel, et al., 2000). The method for extraction focussed on surface 

collection or shallow excavations.  

Ochre excavated from Bloombos Cave 



Earliest Archaeological Evidence of mining  

in South Africa 

 The earliest date comparable to modern mining methodologies, i.e. 

open stopes, stopes with shafts, and alluvial workings, is 770 AD 

during the Early Farming Community Period (Early Iron Age).  

 From this period onwards, mines with vertical or inclined shafts with 

galleries leading off them cut into solid rock have been recorded in 

Phalaborwa (770 AD) and Harmony (1260 AD) in Mpumalanga, 

Broederstroom in the North West Province and Rooiberg in the 

Limpopo Province.  

 The majority of pre-colonial mines for non-ferrous ores in Zimbabwe 

were for gold while in northern South Africa were for copper 

(Phalaborwa region) and tin (Rooiberg). Iron ores were widespread 

and readily available (Mason, 1982; Hammel, et al., 2000).  

 



Coal Areas of South Africa 



Coal Mining Beginnings in South Africa 

 The use of coal in South Africa dates to the Farming Community 

Period (Iron Age ~200 – 1880 AD) primarily for use in ore smelting 

activities. However, there is no archaeological evidence of intensive 

coal mining during this time. 

 Between 1838 and 1859 coal was started in KwaZulu-Natal, 

Mpumalanga and the Eastern Cape as the Voortrekkers moved 

through the interior to establish an independent state.  

 There are records of the Voortrekkers exploiting the coal for 

domestic purposes soon after settling in the interior, but it is not until 

1870 that the first commercial coal mining took place near Molteno in 

the Eastern Cape. In the same year, diamonds were discovered in 

Kimberley, thereby increasing the demand for coal.  



Coal Mining Beginnings  

 The discovery of diamonds in Kimberley in 1870 and gold on the 

Witwatersrand in 1886 increased the demand of coal exponentially. 

These developments were the impetus for the establishment of new 

coal mines in Vereeniging in 1879 and 1895, as well as the 

development of railway infrastructure into the interior.  

 

 Today, coal mining in Mpumalanga accounts for 83% of the country’s 

production, with approximately 68 operations.  



Richards Bay Coal Lines 

 In response to the energy crisis of 

the 1970s, the SA Government 

authorised the export of increased 

amounts of coal, prompting the 

speedy completion of a dedicated 

coal line to Richards Bay.  

 The Richards Bay Line was 

constructed to service the RBCT 

which was opened in 1976.  

Initially for 12 Million tons, now the 

capacity is in excess of 91 Million 

tpa. 

 The line is 580 km long, servicing 

trains that can stretch up to 2.5 

km.  



Concentration of Coal in Mpumalanga 



Concentration in Mpumalanga 

 One has to mine where a deposit is found hence the exploitation in 

Mpumalanga. 

 

 Large scale mines supplying Johannesburg, RBCT, Eskom and 

Sasol have lead to a boom in mines opening and a concentration of 

them close to one another. 

 

 Huge advances in the equipment capable of moving material quickly 

has accelerated the pace of mining. 

 

 This exacerbates environmental problems such as land take, air 

pollution, social issues and especially water contamination. 

 

 Approximately 50% of the land over coal deposits is high value 

arable land. 



My Experiences; Starting work at Rietspruit; 1983 

 Large Coal Mine partially owned by a SA mining company and 

partially by an Oil Major 

 

 Slick new buildings and offices, money was not spared. 

 

 The latest technology applied 

 

 A full mine village was built to service only the mine 

 

 Large scale dragline operation 

 

 Coal was efficiently exported along the Richards Bay line. 



2003 



2007 



2017 



Why should we care about environmental issues? 

We are the custodians of this land for future generations. 

 

 The mine or a large company is not the government but there is a lot 
of societal expectations that it fulfils these roles. 

 

 This is world wide as governments give up the roles which they were 
assigned to do by the populace 

 

 Millennials are asking for work with meaning. 

 

 A company needs to have purpose.  People with a choice are no 
longer willing just to be working in a job.  They want purpose and 
meaning. 

 

 Companies need to be doing just that. 
 



Where have we come from? 

 The first attempt to bring 

together all environmental 

applications and to commit 

mines to a management 

programme throughout the life of 

an operation. 

 

 



Burning dumps were a harsh reality 

Typical cross-section through compacted shell around old burning discard dump  



What have we done well? 

 Social issues 
– Racial integration is better in workforces and communities 

– Smaller mine villages have been closed down and regional centres have 
grown 

– Social contracts with employees have changed: no more housing, job 
certainty, promise of pensions.  Hence less dependency. 

 

 Discard dumps 
– We construct them not to burn, to make closure easier, better shapes, 

water control better 

 

 Haul roads 
– Now safer and better constructed 

 

 Stockpiles 
– Smaller and more contained 

 



What have we done well? 

 Business growth 

– Major mining houses gave up smaller deposits for others to exploit 

– Peripheral areas such as Breyten, Carolina, Belfast have seen 

substantial growth 

– New mining companies have been created:  Exxaro, Universal Coal, 

ARM etc 

 

 Discharging of water 

– Very difficult for mining companies to now just pump into rivers. 

 



What could we improve on? 

 Dust management 

– More focus now on worker health than community impacts. 

– Rehabilitation of the surface: 

– Shaping and post closure sustainable landforms are we getting better 

at designs now? 

– Topsoil stripping and cover 

 

 Water treatment 

– Minimise the need for water treatment by: surface shaping, topsoil 

– Watch easy promises of treatment forever in order to get a permit to 

mine. 



What can we do better 

Surface 

rehabilitation 

Long term water 

management 

Social 

sustainability 

Being an attractive 

employer and 

investment destination 

Surface shaping  Surface shaping Surface shaping Rehabilitate properly 

Thicker soil 

cover 

Thicker soil cover Thicker soil cover Run a business 

contributing positively to 

society 

Practise 

concurrent 

rehabilitation 

Practise 

concurrent 

rehabilitation 

 

Training people for 

a post mining 

economy 

Practise concurrent 

rehabilitation 

 

Handle discard 

and waste 

sustainably 

Build sustainable 

towns 



Mpumalanga Coal Related Water Treatment Plants 

 Site/Mine 
Treatment 

technology 

Design 

Volume 

(Ml/day) 

Brine Management 
Years of 

operation 

Emalahleni RO Membrane  25 
Plastic-lined evaporation 

ponds.  
12  

Tweefontein RO Membrane 15 
Eutectic freeze crystallisation 

treatment 
4 

Matla RO Membranes 10 Lined evaporation ponds 6 

Middelburg 
Aveng Water 

HIPRO Membrane 
15 No brine waste is produced 5 

Optimum RO/NF Membrane 15 
Lined evaporation dam.  

Eutectic freeze 
9 

Forzando North 

Mine 
RO Membrane 0.011 Evaporation dam   

Glisa Mine-Belfast RO Membrane 1.5 

Cascade technology used to 

remove brine ponds. No brine 

stream is generated 

4 



How have safety issues affected  

environmental management? 

 Each mine now requires inductions, vehicles specially fitted and 

trained personnel to drive in mining areas. 

 

 This has certainly lead to less inspections by the authorities, NGOs 

etc 

 

 The environmental personnel on mine sites and support 

professionals visit mining areas less. 

 

 The safety is very good but we need to ensure that we find ways to 

check up on the performance of people affecting the environment. 

 



What are we missing out on?  What are we not 

addressing properly? 

 Closing mines so that we can avoid small scale miners digging into 

old workings. 

 

 Dealing with the brine from the water treatment plants. 

 

 Dealing with underground mines and the eventual collapse of these 

workings.  Look at placing ash and discards underground. 

 

 Developing post-mining businesses 



What are we missing out on?  What are we not 

addressing properly? 

 Planning for life after mining 

 

 Opportunities to use slightly poorer quality water – pipe to the drier 

parts of the country, grow forests in areas where there are no soils 

and lots of water, irrigate with gypsyferous water. 

 

 Leaving institutional infrastructure behind to be able to deal with 

water treatment and maintenance of the closed sites. 

 



Conclusion 

 We can still close the Mpumalanga coal area and leave a net 

sustainable positive legacy. 

 

 There is no time to waste if we are due to do this. 

 

 To ensure that this happens is too important only to be left to the 

regulators and the mining companies. 




