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Introduction  

The economic development of a region depends largely on the availability 

and optimal utilisation of mineral resources. 

Developing countries such as India, have laid increasing emphasis on energy 

generation for achieving higher economic growth.  

Even though oil, gas and water constitute important sources of energy, 

because of cheaper production, coal is the most popular source of energy.  

In India, Coal fired thermal power plants are increasing in number leading to 

an acceleration of coal mining.  

The consumption of coal in thermal power generation has grown many fold 

from 34.5 mt in 1980-81 to 886.05 mt during 2012-13 

The share of coal in the commercial energy has increased from 49.79% in 

1970-71 to 67% by 2002-03.  

With increased coal production, its negative impact on the environment has 

also intensified, rising concern over future coal mining.  

 





Consumption of Coal 

Year Consumption Change 

1980 118,825.00 NA 

1985 172,213.00 4.99 % 

1990 243,345.00 6.93 % 

1995 325,108.00 6.13 % 

2000 393,630.00 3.76 % 

2005 511,045.00 5.55 % 

2010 746,261.00 4.12 % 

2013 886,052.00 3.77 % 



Sector wise Coal consumption (in m.t.) 

Sectorwise Coal Consumption
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Coal Fuel Cycle 

Coal Resources 
Type of Activity  

Preliminary Survey Exploration / development 

Extraction / Mining  

Mine Haulage 

Final Consumption 

Type of Environmental 

Disturbance / Pollution 

Utilisation  

Transportation  

Beneficiation 
Air and water pollution, acid 

rain, Global Warming, green 

house effect and industrial 

wastes 

Pollution of air, noise, vibration 

and accidents 

Pollution of water,  air, noise, 

vibration and piling of mill waste 

Deaths / accidents, dust, noise 

and vibration 

Noise, dust, vibration, acid mine 

drainage, land subsidence, 

deforestation, mine spoil dumps 

Deforestation and initial 

socioeconomic impact 

COAL FUEL CYCLE AND ENVIRONMENTAL DISTURBANCE  

 



 

Types of Environmental Impact 

 ÅCoal mining results in various environmental effects 

throughout coal fuel cycle. The various impacts of coal 

mining on environment can be grouped as under:  

Å i)Impact of mining on land,  

Å ii)Impact of mining on water,  

Å iii)Impact of mining on air,  

Å iv)Impact of mining on wild life and ecology, 

Å  v) Impact of mining due to blasting,  

Åvi)Impact of mining due to transport and storage, 

Å  vii)Impact of mining on health and safety of workers and  

Åviii)Socio-Economic impact of mining. 

 



Effects of Mining 



Impact of Coal Mining on Land 

Irrespective of the type of mining used for extracting coal, mining 

invariably results in enormous land disturbance.  

More than 80,000 ha of land in India are affected by various mining 

activities.  

It is estimated that a total land of  539 sqkm is disturbed through opencast 

coal mining during the Tenth  Plan period.  

Open cast coal mining is being used extensively because of its cost 

effectiveness and productivity; despite large scale land disturbance.  

Underground mining has considerably less impact but causes enough 

damage through subsidence e.g. Jharia and Ranigunj coal fields.  

Land reclamation is an important tool of counteracting the negative after-

effects of coal mining, it helps in restoring land productivity, its ecological 

integrity and economic and aesthetic value.  



Impact of Mining on Land 
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Initial work in mine development leads to 

environmental degradation 



Mine head impact in a box type mining 

 



Impact of strip mining 



Large scale Coal mining and its impact 



Impact on Biodiversity/ Deforestation 

http://www.okanoganhighlands.org/image-doc-home/mm-images-docs/general-mm-images/drillpad-exploration.jpg?attredirects=0


Landscape Damage 
The ornamental stone extraction inevitably produces some negative 

consequences in the landscape 



Impact of Coal Mining on Air  

Air  pollutants originate from drilling, crushing, screening, blasting, coal 

washing, vehicular traffic and truck haulage. Transportation of coal from 

mines to plants is a major source of dust.  

In order to control air pollution the following steps need to be taken.  

1. The haul roads are to be sprayed with water to suppress dust  

2. Tree Planting on the roadsides. 

3. Dust suppression and extraction systems should be provided at 

crushing and grinding units.  

4. Coal refuse should not be deposited on or near any refuse disposal 

area known to be burning.  

5. It is essential to mix highly reactive coal refuse with inert material to 

minimise the ignition of coal refuse.   



Air Pollution at the Mine Head 



Truck transporting water to the Mining site 

http://www.okanoganhighlands.org/image-doc-home/mm-images-docs/general-mm-images/trucking-water-buckhorn.jpg?attredirects=0




Impact of Coal Mining on Water 

Coal mining requires large quantities of water for dust control, fire protection 

and coal washing.  

The average use of water in coal mining varies from 63 to 120 litres per metric 

tonne in underground mining and about 17 litres per tonne for surface mining.  

In addition to this, 33 litres of water per tonne is required for waste disposal.  

Coal processing also causes serious water pollution, e.g. it is estimated that the 

washery and beneficiation activities amount to dumping of 10-15% of coal 

into rivers such as Damodar.  

The black-water produced through coal washing is a potential pollutant if  it is 

discharged into streams without treatment.  

Open ditches should be constructed to allow the flow of this run-off.  

Other options such as recycling of wastewater, using mine water for irrigation 

wherever practicable and treatment of effluents before discharge. 



 
Types of mine water 

 Å There are a number of classifications of mine water, which can vary in their 

quality and potential for contamination:  

Å Mine water: refers to any surface or groundwater present at the mine site 

Å Mining water:  it is the water which has come into contact with any mine 

workings 

Å Mill water:  the water used to crush and grind ore, may contain dissolved 

minerals and/or metals 

Å Process water: the water used in the chemical extraction of metals, 

commonly contains process chemicals 

Å Leachate: water which has trickled through solid mine wastes and may 

contain dissolved minerals, process chemicals, and/or metals 

Å Effluent:  Mining, mill, or process water which is being discharged into 

surface water, often after being treated 

Å Mine drainage water: Surface or groundwater which flows or has the 

potential to flow off the mine site. 

  

 



 

Factors responsible for water contamination 

 Å Type of ore being mined: Some ores, such as sulphide ores, are more 

chemically reactive than others, and have a greater tendency to dissolve and 

contaminate water.  

Å Chemicals used in the mineral preparation and metal extraction 

processes: Chemicals used to process metal ores include cyanide, sulphuric 

acid, and organic chemicals. A single mine may use a combination of 

physical and chemical processes to separate metals from ore. 

Å Climate: The amount of water available and potential for contamination at a 

mine site can vary depending on the climate.  

Å Life stage of the mine: Whether a mine is under construction, operating, or 

closed can affect its potential to contaminate water.  

Å Environmental management practices in place: Modern water 

management practices and mine designs greatly reduce the potential for water 

contamination at mine sites.  

Å Old abandoned mine sites have a higher potential to pollute nearby 

waterways.  





 

Pumping of water from Cavrem Sheikh Salim mine, severely lowering 

groundwater table in the village 

Image courtesy: Sebastian Rodriguez, Mand Goa 

 



Water logging in an abandoned Mine 



Barge carrying coal and iron ore on the Mandovi 

 



Mining near Reservoir 



Mounds of Mining Waste 



Pollution due to processing of Ore Minerals 

http://www.okanoganhighlands.org/image-doc-home/mm-images-docs/general-mm-images/kettle-river-facilities-photostrip.jpg?attredirects=0


Acid Mine Drainage (AMD) 

Å Acid Mine Drainage refers to the outflow of acidic water from 

metal mines or coal mines.  

Å Acid rock drainage occurs naturally within some environments as part of the 

rock weathering process. AMD is a potentially severe pollution hazard that can 

contaminate surrounding soil, groundwater, and surface water . 

Å The formation of acid mine drainage is a function of the geology, hydrology, 

and mining technology employed at a mine site.  

Å The primary sources for acid generation are sulfide minerals, such as pyrite 

(iron sulfide), which decompose in air and water. Many of these sulfide 

minerals originate from waste rock removed from the mine or from tailings.  

Å If water infiltrates pyrite-laden rock in the presence of air, it can become 

acidified, often at a pH level of two or three. This increased acidity in the water 

can destroy living organisms, and corrode culverts, piers, boat hulls, pumps, 

and other metal equipment in contact with the acid waters and render the water 

unacceptable for drinking or recreational use.  



Acid Mine Water 



Acid Mine Drainage 


