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    Greetings on 

  

    Gujarat Day  

             &  

Maharashtra Day  



Geothermal energy is defined as heat stored within 

the earth. The heat may be available in the form of 

water, steam or  hot rock. 

 

  Geothermal energy is site specific, useful 

     In  remote areas  

  Renewable 

  Environment friendly 

  Technologically feasible 

  Production units available from 100 KWe to  

    100 Mwe size 

 

The heat energy is collected by sub surface water And 

extracted through the production of hot water or steam. 

 



Steam emission  

Mud Pools  



Geothermal area in Japan  





Hot water spring 



Assessment of geothermal fields in India was started in 1973 at the 

initiation of UNDP. Total 340 springs were reported with surface 

temperature of 30°C to 97°C. These hot springs are grouped into 

10 provinces.  

Geothermal Provinces of India 

1. Himalayan belt 

2. Naga-Lushai Province 

3. Andaman Nicobar Islands 

4. West Coast Province 

5. Cambay Graben Province 

6. Aravalli Province 

7. Son-Narmada –Tapi province 

8. Godavari Valley Province 

9. Mahanadi valley Province 

10. South Indian Cratonic Province. 



Jakram 





Some possible uses of hot water-  

1. Steam Power plant –180°C -200 °C or more  

2. Binary cycle power plant – 180°C-150°C or less 

3. Refrigeration for preservation of fruits and 

vegetables (Temperature required, 70°-100°C) 

4. Green house- 60°C to 80°C  

5. Food processing- Fruits and see-weed drying, 

drying of vegetables, onions and fishes, food 

processing- <100°C 

6. Snow melting- Temperature required, <80°C  



7. Space Heating - Temperature required, >60°C  

8. Industrial uses, paper and pulp, cement block 

curing, metal parts washing, timber washing, 

wool drying -Temperature required, 80-100°C 

9.  Aquaculture and agriculture, crocodile farming 

etc. - <60°C  

10 Tourism, Spa, bath center, skin cure-60°C 

 11. Metal extraction, by product recovery of Borax, 

Sulphur, CS, Li etc- As necessary. 





 

Tatapani geothermal field- 

• Located 95 km north of Ambikapur town, 

Balarampur district, Chhattisgarh State.  Hot springs 

of temperature 520 to 970C reported over a 0.01 sq km 

area. Indicated reservoir temperature “Silica 

thermometry” 1600C, Na/K thermometer 1800-2000C. 

•Borehole logging has recorded maximum 

temperature of 112.50C at 200m and reduces slightly 

at bottom. 

 



West Coast area- 

o       18 hot springs are reported parallel to west Coast of  

India.  300km  N-S length. 

o      Important springs are Sativli ( 58°C), Ganesh puri 

(52°C), Unhavre  Khed (72°C), Tural (62°C)and  Rajawadi 

(52°C), Rajapur (42°C). Discharge varies from 1.5 to 6.5 

lps.  

Indicated reservoir temperature varies from 110°C to 

146°C.  

o      Mainly used as tourist attraction centers and holiday 

resorts. 



Anhoni –Samoni  

•Located along Narmada lineament near Pachmarhi, 

Hoshangabad district. Hot springs of 330C to 450 C 

are reported. Inflammable gas observed in borehole 

ANH-2, Containing 81% Methane and 17% nitrogen. 

Gaseous activity continues. Artesian discharge of 

550C water @ 60 lpm measured. 

•Indicated reservoir temperature is 1200C. 

 



Unkeshwar- 
 

oHot springs are observed over an area of 5 sq km. 

Temperature of 420 to 45°C reported.  

oIndicated reservoir temperature is 120°C.  

oTwo boreholes are drilled which show artesian 

discharge of 62 lpm and 180 lpm. 

Salbardi- 
 

•Hot water springs of 42 °C with low discharge reported 

at Salbardi.  

•Indicated reservoir temperature is 110°C.  

•Five boreholes are drilled upto maximum depth of 636m.  

•Maximum temperature of 65°C reported in a borehole.   

•Mostly used for bathing and tourist attraction center.  

 



Puga-Chhumathang Geothermal field, Ladakh –  

The hot springs temperature is 84°C in Puga and 87°C at   

Chhumathang.  Borehole temperature is 125°C.  

(GSI, 1991).  Estimated reservoir temperature is 180° - 260°C. 

Thermal gradient >100°C/km. Deposition of sulphur  

and borax is  observed.  

 

Manikaran – Maximum temperature of 96°C is recorded in 

springs at Manikaran. The boreholes drilled recorded  

temperature of 101°C.  The estimated reservoir temperature 

is 186° - 202°C.  

 

Parbati Valley, Himachal Pradesh State –  

Thermal anomaly extends over a distance of 70 km manifested  

by  hot springs of 30°C to 57°C. Estimated reservoir 

temperature is 140°  20°C.   

 

  

 



 
Tapoban  Area-This geothermal prospect covers the Joshimath, 
 Chamoli and hot springs on the banks of  Dhouli ganga river.  
Temperature of 65°C @ of 0.83 to 9.22 ltr/sec.  At depth of 79 m  
shows 80°C@ 11 lps. Estimated reservoir temperature is 180°C  20°C. 
 
Sohna, Haryana state – The hot springs show temperature  
of 46°C. The boreholes drilled have yielded hot water of 44°C 

 to 55°C and discharge of 0.5 to 6 lps.  Thermal gradient  

 from 30°C to 41°C/km.  The indicated temperature > 100°C. 

 

East and North East Region – Hot springs at Surajkund 
 Bihar  (88°C), with indicated temperature of 110°C.  

Hot springs from North Eastern Region show temperature of  
35° to 54°C.  The indicated reservoir temperature in this  

region varies from 90°C to 120°C. 

  

 
 
 



1. Puga- Chhumathang 

Geothermal field, Ladakh – 

The hot springs temperature 

is 84°C in Puga and 87°C at 

Chhumathang. Maximum  

discharge from a single spring 

is 15 litres/s.  With 10% - 15% 

steam content.  at a pressure 

of 2 to 3 bars. Temperature 

gradient  100°C/km.  

Borehole temperature is 125°C 

(GSI, 1991).  Estimated reservoir 

temperature is 180° - 260°C. 

 

1. Power generation.  

2. Sulphur and borax recovery  

3. Green house cultivation 

4. Hot water bath  

5. Space heating, snow melting  

6. Aquaculture, wool processing 

7. Food processing 

8. Cleaning, ground heating etc. 

9. Tourism 

2 Manikaran – Maximum 

temperature of 96°C is recorded.  

Maximum temperature in a 

borehole is 101°C. Thermal 

anomaly zone extends from 

Manikaran, Balagarh, Kasol to Jari.  

The estimated reservoir 

temperature is 186° - 202°C. 

Present flow 0f 112°C @ 1200 to 

1800 lpm.  

1. Binary cycle power generation.  

2. Green house cultivation 

3. Hot water bath  

4. Space heating and cooking  

5. Aquaculture, snow melting 

6. Food processing, wool 

processing 

7. Tourism 



3 Parbati Valley, Himachal 

Pradesh State – Hot springs of 

30°C to 57°C.  Drill holes show 

artesian flow. Hot water is 350 

litres /m   of 67°C.   

The estimated reservoir 

temperature is 140°  20°C.   

1. Binary Power generation.  

2. Green house and refrigeration  

3. Hot water bath  

4. Space heating, soil heating  

5. Aquaculture and sericulture 

6. Food processing, wool 

processing  

7. Metal Cleaning, concrete 

curing, forest produce 

processing, etc. 

8. Tourism,  water sports 

4 Tapoban area, Uttarachal state– 

This geothermal prospect covers 

the Joshimath, Chamoli and the 

other hot springs on the banks of 

Dhouli ganga river with 

temperature of 65°C and 

discharge upyo 9.22 litres/sec.     

Estimated reservoir temperature 

is 180°C  20°C. 

1. Binary Power generation.  

2.  Green house and refrigeration  

3. Hot water bath  

4. Space heating, soil warming  

5. Aquaculture 

6. Food processing 

7. Cleaning, ground heating etc. 

8. Tourism, water sports 

9. Helium  recovery 



5 Tatapani Geothermal Field, 

Chhattisgarh Stat—Hot springs  of 

52°C to 97°C at surface.  

Temperature gradient is 81°C 

36°C/km and Hot water discharge 

of five production wells with 

maximum depth of 350 m 

measured 30 lps.   

Maximum temperature recorded 

in a borehole is 112.5°C. heat flow 

is 219  87 mW/m2 (Ravishankar 

1988). The indicated reservoir 

temperature is 160°C – 190°C. 

1. Power generation.  

2. Refrigeration  

3. Hot water bath, skin cure,  

4. Soil warming,  Concrete 

industry 

5. Aquaculture and sericulture 

6. Food processing, paper 

industry, forest product cleaning 

7.Coal  cleaning, ground heating 

etc. 

8. Tourism, water sports 

9. Helium  recovery, 

10. Industrial uses.   

6 Anhoni Samoni, Madhya 

Pradesh state – Hot springs with 

temp of 30° to 42°C are reported.   

Borehole drilled to a depth of  262 

m yield free flowing water of 54°C 

and profuse gas emission with 

methane 80% (Pitale, 1993).   

The reported thermal gradient is 

58°C/km.  

1.Refrigeration 

2.Hot water bath, spa,    

3. Water sports, tourism 

4. Gas extraction  

5. Aquaculture and Sericulture 

7.  Forest produce processing,  

food processing 

8. Coal cleaning, concrete curing 



5 Tatapani Geothermal Field, 

Chhattisgarh Stat—Hot springs  of 

52°C to 97°C at surface.  

Temperature gradient is 81°C 

36°C/km and Hot water discharge 

of five production wells with 

maximum depth of 350 m 

measured 30 lps.   

Maximum temperature recorded 

in a borehole is 112.5°C. heat flow 

is 219  87 mW/m2 (Ravishankar 

1988). The indicated reservoir 

temperature is 160°C – 190°C. 

1. Power generation.  

2. Refrigeration  

3. Hot water bath, skin cure,  

4. Soil warming,  Concrete 

industry 

5. Aquaculture and sericulture 

6. Food processing, paper 

industry, forest product cleaning 

7.Coal  cleaning, ground heating 

etc. 

8. Tourism, water sports 

9. Helium  recovery, 

10. Industrial uses.   

6 Anhoni Samoni, Madhya 

Pradesh state – Hot springs with 

temp of 30° to 42°C are reported.   

Borehole drilled to a depth of  262 

m yield free flowing water of 54°C 

and profuse gas emission with 

methane 80% (Pitale, 1993).   

The reported thermal gradient is 

58°C/km.  

1.Refrigeration 

2.Hot water bath, spa,    

3. Water sports, tourism 

4. Gas extraction  

5. Aquaculture and Sericulture 

7.  Forest produce processing,  

food processing 

8. Coal cleaning, concrete curing 



9 Sohna, Haryana state –  

Temperature of 46°C.  The 

boreholes drilled have yielded hot 

water of 44°C to 55°C and 

discharge of 0.5 to 6 lps.  Thermal 

gradient varies widely from 30°C 

to 41°C/km.   

The indicated reservoir 

temperature may be 100°C. 

1. Hot Water bath, spa  

2. Tourism 

3. Green house cultivation, 

refrigeration 

4. Space heating 

10 East and North East Region – 

Isolated hot springs are reported 

at Surajkund Bihar (88°C), Hot 

spring discharge is 4 lps. Hot 

springs from North Eastern Region 

have temperature of 35° to 54°C.   

Indicated reservoir temperature 

of upto 110°C. 

1.Refrigeration, green house,  

2 Forest produce processing, food 

processing  

2. Aquaculture, sericulture 

3. Water sports, tourism  

4. Space heating in NER 

5. Soil warming, snow melting in 

NER 

6. Binary power in NER         

7. Fruits and see-weed drying, 

drying of vegetables, onions and 

fishes, food processing 



















 

Constraints in development of Geothermal fields- 

 The field is located quite interior.  

 The deep drilling machinery is scarcely available   

 The power pant has to be imported.  

 The cost is very high for small capacity plant.  

 Government has not formulated policy guidelines for 

geothermal prospecting and development. 

Suggestions- 

 Continue exploration at deeper levels to study 

  reservoir characters. Assessment of potential of 

individual geothermal prospects is required for 

planning development.   



CONCLUSION 

Most of the prospect are low to intermediate  temperature 

1000C-150°C, hence direct heat uses may be possible.  

Geothermal energy can be used as substitute energy source. 

 Power plant installation is possible at Puga, Tatapani, 

Unhavre (Khed), Manikaran, Tapoban 

 Green house, refrigeration, space heating, tourism, 

aquaculture, food processing are main uses.  By products like  

Cs, borax, sulphur, calcite can be recovered.  

 Helium collection  

 Deep level exploration is needed in these fields. Technology   

and machinery  for deep level >1500m exploration is required.  





PROSPECTS OF RESEARCH AND DEVELOPMENT 

 

   Shallow level data is available in most of the geothermal 
 prospects. There is scope for following research work. 
 

         Exploration for deeper reservoir >1500m depth, 

            necessary for getting full reservoir potential. 
 

         Magneto Telluric survey for deciphering deep reservoir 
 structure. Deep drilling required in important geothermal 
 prospects. 
 

         Geological and geochemical study of deep boreholes 

            to understand geological structure and water quality. 
 

         Deep borehole sampling facility required viz. core and water 

            sampling, Pressure  & Temperature logging of boreholes.  

           Recovery of rare metals and  gases from geothermal 

           water/ field as byproduct needs to be studied.  



Sr. 

No. 

 

Uses 

 

Temperature  

 

List of Geothermal Prospects. 

 

1.     

 1. 

 

Tatapani Geothermal 

field, Surguja district,  

 

Temperature 112°C, 

discharge 1200-1800 lps, 5 

production wells, at 

pressure of 1.5 bara. 

 

Binary cycle Power Plant (100°C-

140°C at pressure of 2-3 bars) 

refrigeration, food drying/ 

processing (70°-100°C), Helium 

recovery, aquaculture, sericulture, 

bath centers, tourism ( 40-60°C). 

 2.     

   

 

Anhoni- Samoni, 

 

54°C, (Indicated 110-122°C) 

Methane gas  

 

Greenhouse, food processing (50-

70°C), soil sterilization, spa, tourist 

attraction (40-50°C).  

 

3.     

 2. 

 

Unhavre (Khed), 

Tural, Rajapur, West 

Coast geothermal 

prospects. 

 

42-72°C (indicated 110-

146°C), Helium occurrence.  

 

 Cold storages for preservation of 

vegetables and fruits (70°-100°C), 

food processing, bath centers, Fish 

drying, fruit processing, 

Aquaculture and agriculture 

(<60°),  Industrial uses, paper and 

pulp, Cement block curing, metal 

parts washing, timber washing,  

recovery of helium. 

 
4.     

 3. 

 

Unkeshwar 

 

45°C (Indicated 110°C) 45 

lpm.  

 

Greenhouse 60-80°C, Concrete 

block curing, soil sterilization, spa, 

tourist attraction (40-50°C). 

 

5.     

 4. 

 

Salbardi. 

 

38-42°C, 66°C in borehole, 

indicated temperature 

110°C.  

 

Food processing, Concrete block 

curing, bath centre, tourist 

attraction (40-50°C). 

 


