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Dirty Past, Clean Future- Geothermal Possibilities in India’s Abandoned Mines. 

 RE-Invest triggering a debate on clean energy Vs dirty energy. The house of dirty energy i.e. 

Coal Mines which are abandoned can be serve as a green and clean energy option.  We do not want 

disturb the ecology of Himalayan which is a backbone of our civilization but we can utilize the Central 

India abandoned mines for power production as well as for green house and horticulture. Abandoned and 

flooded mine workings have good potential as low-enthalpy geothermal resources, which could be used 

for heating and cooling purposes. It would be useful to estimate the scale of the geothermal potential 

represented by abandoned and flooded underground mines in India as it represent a favorable prerequisite 

for the cost-effective exploitation of geothermal energy. Especially at average depths of approx. 100 m to 

1500 m, there is an intense heat exchange between the rocks of the caved rock mass and the mine water.  

 Talking about the central India we have a huge source of Geothermal Energy in this Region i.e. 

SONATA Geothermal provinces. Major portion of the Son-Narmada-Tapti (SONATA) lineament zone 

falls in the states of Madhya Pradesh, Jharkhand and Chhattisgarh. The well known Potential Sites are 

located at the Tattapani, Salbardi, Surajkund and Bakreswar. The surface temperature of the SONATA 

varies from 30 to 93 °C for the thermal springs and 24 to 25 °C for the cold spring. The estimated 

reservoir temperature based on chemical geothermometers is in the range of 132 to 265 °C, which favors 

a medium enthalpy geothermal system.  

 Total number of coal mines in India is 574 with coal production of 550 MT per year out of which 

there are at least 240 abandoned coal mines where no reclamation has taken place. Indian Bureau of 

Mines (IBM) had identified 82 abandoned/ orphaned mines out of which 42 mines are under the 

SONATA lineament zones in the state of Madhya Pradesh, Chhattisgarh and Jharkhand. Godavari 

provinces also include 8 abandoned mines in the state of Andhra Pradesh and hence can be utilized for 

power production. As conventional energy costs continue to raise, alternative, renewable energy sources 

need to be developed, especially for these more remote localities.  

 Abandoned and flooded mine have potential which can be an opportunity for the economic 

development of low-grade geothermal energy for heating and cooling of buildings by using Ground 

Source Heat Pumps (GSHPs). India being one of the leading coal mining country in the world. As per the 



data available from the year 1950 till 2012 the average value of total coal extracted is around 15,000 MT 

till 2012. Researcher across the worldwide carried out the research work and come up with a formula 

from which we can calculate the expected geothermal energy extracted from abandoned mines. This 

research work is important and useful in order to evaluate the possibility of an actual geothermal use of an 

abandoned mine by knowing the total saleable production yielded by the mines throughout its operation 

history.   

Calculation of expected geothermal energy extracted from abandoned mines: 

 A simple formula given by the researcher is 

     Wt ≈ k x PT 

 Where Wt is the value for geothermal power of the mine in MW thermal (MWt); PT is the the total 

saleable coal production in millions of tonnes (Mt); and k is the factor of proportionality which has to be 

estimated empirically. Where Kmin ≈ 0.25 and Kmax ≈ 1.\ 

Since, 50 % of the mines in India are abandoned so for our calculation we take the value of PT  as 50% of 

15,000 MT . 

Therefore, PT= 50 % of 15,000 MT = 7,500 MT from Abandoned coal mines 

Case (I): For conservative value/Min value of geothermal power when k=0.25 

  Wt ≈ k x PT 

  Wt ≈ 0.25 x 7,500  

  Wt ≈ 1875 MWt  

Case (II): For most optimistic value/Max value of geothermal power when k=1  

  Wt ≈ k x PT 

  Wt ≈ 1x 7,500  

  Wt ≈ 7,500 MWt  

 

 Therefore, average expected geothermal energy extracted from abandoned coal mines will 

be around 5000MW which is equivalent to 25,000 MW of solar PV/thermal. 

 

 Apart from coal mines we can also target other minerals mines like bauxite, iron ore, manganese 

etc . A large number of oil and gas wells, with depths varying from 3 to 4 km, exist in India that are struck 

dry or cease to produce oil or gas. The geothermal gradient in such wells vary from 40 to 45 ºC with 

bottom hole temperature > 150 ºC and pressures ranging between 5 to 20 bars and above. Production of 

geothermal power from such wells will not only add more to the renewable energy power but also help in 

recovering the cost incurred in drilling such deep wells. Each well, can generate 3 to 5 MWe of power 

that can be supplied to the grid. Several designs of heat exchangers that can be used to extract heat from 

such wells are available to suit the physical and temperature and pressure conditions of the well (D 

Chandrasekharam, IIT Mumbai,2012). Therefore, 3000 MW equivalent of geothermal energy can also be 

considered to extracted from these mines and wells of oil and gas.  

 



Benefits of Geothermal Energy over other RE technology:    

 The availability of geothermal power is most environment-friendly power, round the year 24x7 

bases, not affected by the severity of climate during 6 to 7 winter months like hydro and like dependence 

on sun in solar PV. As per the international reports a 1 MW Geothermal Power Plant generates about 8.3 

Millions Units (MU) per MW per annum compared to Solar 1.6 MU per MW, Wind 1.9 MU per MW and 

Hydro 3.9 MU per MW. Land requirement in geothermal power plant is also very less i.e. 0.75 - 1.2 

acres/ MW as compared with solar which requires 5-8 acres/ MW. 

 

Carbon Emission reduction:  

 

CO2 Emission from geothermal energy = 0.20 lbs CO2 /KW- hr or 0.0907 tonnes CO2 /MW- hr   

For 24 hours of operation throughout 365 days = 794.5 tonnes CO2 /MW- annum 

 

Total Carbon emission of 1 MW Geothermal plant per annum         = 794.5    tonnes CO2 /MW- annum 

 

Carbon emission of 1 MW Coal/fossil fuel based plant per annum   = 8,365.8 tonnes CO2 /MW- annum 

 

Therefore, CO2 Emission Reduction of 1 MW Geothermal plant per annum = 7,945 tonnes CO2 /MW- annum  

 

 Since, Coal based power plant generate 10 times more carbon emission (2.095 lbs CO2 /KW- hr) 

than geothermal (0.20 lbs CO2 /KW- hr ). Therefore, 10 times of emission from geothermal is the amount of 

carbon reduction which can be achieved by 1 MW of Geothermal plant per annum.  

 

For 1000 MW of Geothermal Power Plant CO2 Emission Reduction per annum  ≈  8 MT CO2 /MW-annum. 

 

 

Savings of Foreign Exchange: 

 

For 1 MW Geothermal plant which produce 7.5 - 8.3 million units we may require 670 tonnes of oil 

equivalent per annum with PLF of 90%.  

 

 Annual Savings from 1MW Geothermal = Cost per barrel in $  x  Exchange rate  x  No. of barrels 

                  = $60 x  Rs62  x  4912 

                                          = 18.27 Million INR per Annum 

 

Benefits to PSU’s /Companies from Geothermal Power Generation:   

 PSU’s/ Companies involved in mining activities have huge tract of land under their disposal 

unused for primary activity mostly in SONATA geothermal belt having very good geothermal potential 

which can be provided to geothermal developers under Joint Ventures/ SPV for extraction of  geothermal 

electricity immediately. As these abandoned mines have all necessary statutory/environmental clearances 

required for geothermal projects. Although geothermal is capital intensive project (30 Cr / MW) but it 



requires no fuel, provides most environment-friendly power round the year 24x7 bases, maintenance cost 

is less Rs 0.2 /KWh, expected life of plant is more than 25 Years, also it gives a by-product like 

greenhouses/polyhouses, aquaculture, Sulphur Extraction etc. Implementation of geothermal in 

abandoned mines will be a win-win situation for both developers and PSU’s.   

Benefits to PSU’s /Companies from Geo-exchange Heating/Cooling Aspects: 

 If abandoned flooded mines are utilized for heating/cooling by PSU’s for their in-house space 

cooling/heating  efforts (which requires costly fossil fuel/electricity consumption) they will not only save 

power consumption by half  but they can also serve  nearby rural/tribal areas under Corporate Social 

Responsibility (CSR) with horticulture, aquaculture, polyhouses etc which is a cheapest provision 

available and also need of our country specially in wake of the price rise in vegetables and fruits all over 

the country.   

 Main stake holders Ministries (like Ministry of Mines, Ministry of Steel, Ministry of Coal, 

Ministry of Petroleum and Natural Gas, Ministry of Rural Development, Ministry of Agriculture) Public 

Sectors Undertaking (like Coal India Limited, Central Coalfields Limited, SAIL, GAIL, Hindustan 

Copper Limited, KIOCL, ONGC etc), Departments/Agencies (like Indian Bureau of mines, Aluminum 

Association of India, Federation of Indian Mineral Industries, Geological Survey of India etc), Private 

companies which are involved in Mines and related works may explore the research work discussed 

above and can voluntarily join to carry forward the work which not only serve the energy need of the 

country from abandoned mine resources but it will also provide much needed electricity as well as 

cooling/heating applications, greenhouses/polyhouses, aquaculture, horticulture for nearby rural and tribal 

areas.   
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