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Geothermal
Energy

- Low emissions
- Local resource
- 24/7 
- Small footprint

• Heat Source: 

• Earth’s formation

• Radiogenic decay



History of the group
Beginnings - 2014



Young scientist project 2016-2019



International mobility under the young scientist program

• Annual meetings in 2016, 2017, and 2018
• Global participation of students

Colombia in 2016 Chile  in 2017 France in 2018



Present days

Daniela Blessent
Project leader

Linda Daniele
Project co-leader

Mar Alcaraz
Project co-leader

Jasmin Raymond
Project co-leader

Renato Somma
Project secretary



Collective goals

Beter understand

deep geothermal

reservoirs

Educate and 

reachout to 

communities

Support the 

installation of 

geothermal heat

pumps

‘‘Our main objective is to advance methodologies and techniques to 

characterize and model geothermal systems, ensuring sustainable 

exploitation and social acceptability of this form of renewable energy.’’ 



Education and outreach

Survey to evaluate the public perception on geothermal energy 



Acceptance to produce geothermal energy
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Decreased by 8 to 18 % 
when explaining that 
hydraulic stimulation 
may be required



Conditions that should be satisfied to 
support a pilot geothermal project
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Education and outreach
Geotheroom

Virtual learning platform about
geothermal energy where
students and professionals
around the world can interact

Launched - January 2022



Education and outreach

Review of ongoing exploration for unconventional geothermal resources



Ongoing exploration for unconventional 
resources

Campi Flegrei caldera, It –
Supercritical fluids 

Cornubian Batholith, UK – EGS

Williston Basin, Can – Hot sedimentary aquifer



Somma, 2021 (Energies)

Ongoing exploration for unconventional 
resources



INRS contributions to IGCP 636 - Canada



The LOG (Laboratoire ouvert de géothermie)

Open access in exchange of contributions to a shared database 

• Users can do its own thermo-hydraulic analysis for free

• Results are compiled in a common database (thermal conductivity, 
thermal diffusivity, porosity, permeability)

• Sample location and geological description have to be supplied



15 active/recent projects

Canada: 
Québec and Nunavik – 9
Nunavut – 1
Northwest Territories – 2 
Yukon – 1 

International: 
Madagascar – 1 
Djibouti – 1 

‘‘Our main objective is to better 
understand subsurface heat 
transfer mechanisms allowing to 
refine ressources models and 
improve geothermal 
technologies.’’ 



Deep geothermal resource projects
Location Ressource type Use Geological setting Heat transfer (resource)

Asal Rift, Djibouti
High temperature

hydrothermal

Electricity

generation

Active rift and 

volcanism
Free convection

Ambilobe and 

Ambanja, 
Madagascar

Moderate

temperature
hydrothermal

Electricity

generation

Graben and fossil

magmatic
Forced convection

Burwash Landing, 

Yukon

Moderate to low

temperature
hydrothermal

Direct heat

production

Active faults of an 

orogenic blet
Forced convection

South Slave 

Region, Northwest 
Territories

Moderate to low

temperature
unconventional

Direct heat

production

Hot sedimentary

basin and 
basement rocks 

Conduction

La Prairie, Québec
Low temperature

unconventional

Direct heat

production and 
heat pumps

Sedimentary basin Conduction

Bécancour, 

Québec

Low temperature

unconventional

Direct heat

production and 
heat pumps

Sedimentary basin Conduction

Kuujjuaq, Nunavik
Low temperature

unconventional

Direct heat

production and 
heat pumps

Basement rocks Conduction



Asal Rift - Djibouti

• Electricity imports are 94% from Ethiopia
• Electrification rate of 51.8% only
• Electricity cost of 0.42 $CAD/kWh
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North Madagascar - Ambilobe

• 74% of electricity produced from fossil fuels
• Electrification rate of 39% only
• Wood is often used to extract vanilla, creating

deforestation
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La Prairie, Québec

• Important real estate development on the south shore of Montreal

Chaplet 2021 
(MSc Thesis)



Bécancour (Québec)

• Québec government recently adopted a new bill (21) to stop oil
and gas exploration

• Possibility to convert oil and gas wells in something greener
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a: Pre-Existing grout, b: Pre-existing casing, c: 

New grout, d: Steel outer pipe, e: Annulus 

space, f: Inner pipe, g: inner space.
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Kuujjuaq, Nunavik (Northern Québec)

• 14 k people living in 14 remote communities
• Strictly dependent on diesel for electricity and space heating
• Energy is cost (with subsidies) is 2 to 10 more than in the south
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Geothermal heat pump projects
Location System type Use Geological setting Heat transfer (system)

D’Estimauville, 

Québec (QC)

Groundwater (open 

loop)

Heating and 

Cooling

Unconfined gravel

aquifer
Forced convection

Éleonore Mine, 

Eeyou Istchee
(James Bay, QC)

Groundwater (open 

loop)
Heating Active mine Forced convection

Con Mine, 

Yellowknife (NWT)

Groundwater (open 

loop)

Heat production 

and storage

Flooded 

underground mine
Forced convection

Carey and King 

Beaver Mines, 
Thetford Mines 

(QC)

Surface water 

(open loop)
Cooling Floodedopen pit Forced convection

Kuujjuaq, Nunavik 

(QC)

Ground-coupled

(closed loop)

Heat production 

and storage
Permafrost Conduction

Whapmagousthui-

Kuujjarapik, 
Nunavik (QC)

Ground-coupled

(closed loop)

Heat production 

and storage
Permafrost Conduction

Umiujuaq, Nunavik 

(QC)

Ground-coupled

(closed loop)

Heat production 

and storage
Permafrost Conduction

Montréal (QC)
Ground-coupled

(closed loop)

Heating and 

cooling
Vadose zone Conduction



D’Estimauville, Québec (QC)

• Heat waves and urban heat
islands are severely affecting
the quality of life in dense cities

• Buildings require smart cooling
solutions, but convention air 
conditioning systems can make
it worst

• Aquifers can play a role to 
provide cooling
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Éleonore Mine, Eeyou Istchee (James Bay, QC)

• Underground workings are heated with propane
• Annual heating bill near 1.5 M$/yr
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Kuujjuaq, W.-K., Umiujuaq - Nunavik(QC)
• 50 % of energy consumed is for space heating
• Achieved with oil furnaces
• Oil sales are an important revenue for Inuits
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Community greenhouses in Montreal (QC)

• The pandemic has highlighted the need for local food
• Community greenhouse can help underprivileged districts
• Affordable technologies are needed to heat greenhouses
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Scenario

Peak 

loads 

covered

System Required space (m)

Comparison with 

greenhouse size of 

116 m2 (%)

1

100% Heating 40.8 x 8 (326.4 m2) 281%

100% Cooling 51.8 x 8 (414.4 m2) 357%

2

100% Heating 40.8 x 8 (326.4 m2) 281%

60% Cooling 34.8 x 8 (278.4 m2) 240%

3

40% Heating 21.8 x 8 (174.4 m2) 150%

30% Cooling 18.8 x 8 (148.8 m2) 128%



UdeM contributions to IGCP 636 - Colombia

3. Fieldwork in the Nevado del 

Ruiz volcano area: geothermal 
potential assessment and 
geochemistry characterization

2. Development of digital tools to share knowledge about geothermal 

energy

1. Analyzing the feasibility shallow geothermal installations to 

provide the required cooling load for a flower storage room or 
similar space conditioning needs (greenhouses, university 
computer rooms...)



CEGA contributions to IGCP 636 - Chile



Analytical solution for shallow geothermal energy management at 
city scale considering subsurface heat island effects in shallow

aquifers

Regional evaluation of shallow geothermal energy in Latin American 
cities with GIS technics

Promotion of shallow geothermal energy with an installation 
model reproducing the thermal behavior of aquifers

RIGS contributions to IGCP 636 - Argentina



Research on Energy System –RSE Spa

Italian Research Center
Contact: Dr. Nunzia Bernardo

nunzia.bernardo@rse-web.it
Research projects among
Ricerca di Sistema public funding

Mapping geothermal potential for high, medium and low enthalpy;

Numerical modeling to evaluate geological feasibility 
of innovative close loop geothermal plants;

RSE* contributions to IGCP 636 - Italy

mailto:nunzia.bernardo@rse-web.it


- Geological and territorial evaluation of possible integration of
geothermal in the energetic mix for the constitution for Energy
Community;
- Support local and government institution to develop
strategic energetic plans at different scales;

*part of this activity will be supported by the collaboration with two Italian research 

centers INGV and CNR

Research on Electro-energetic System

Italian Research Center
Contact: Dr. Nunzia Bernardo

nunzia.bernardo@rse-web.it

- Geological and geochemical evaluation of
strategic raw materials content in geothermal brine
(geothermal brine mining)*.

RSE* contributions to IGCP 636 - Italy

mailto:nunzia.bernardo@rse-web.it


Conclusions
1. Education & outreach
2. Deep geothermal reservoirs
3. Geothermal heat pumps



Conclusions

IGCP 636 Group to provide expertise for geothermal drilling projects

• 234 m borehole drilled in Kuujjuaq

• Exploration borehole to be drilled in La Prarie (fall 2022)

• International Continental Drilling Program – Interest in Colombia



www.igcp636.com

www.log.ete.inrs.ca 

jasmin.raymond@inrs.ca

http://www.igcp636.com/

