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ALBERTA GEOTHERMAL ENERGY STAKEHOLDER ENGAGEMENT 
SESSION 

 
Pre-Engagement Questionnaire Responses 

 
June 14, 2018 
 
General 
 
What do you hope to achieve out of this engagement? 
 
We hope to show the Government of Alberta what CanGEA has been doing to promote 
geothermal development in Alberta since our founding in 2007. 
 
We hope to provide feedback to the Government of Alberta that will promote the implementation 
of government policy for the development of geothermal resources in Alberta. We hope to show 
the Government of Alberta the important role geothermal development can play in producing 
renewable energy and attaining the goals set out in Alberta’s Climate Leadership Plan. 
 
We want to point out that there is no need to introduce the word “deep” to discussion of 
geothermal development that has been ongoing for decades without using the word “deep.” 
While we support the government’s distinguishing between shallow residential and commercial 
geothermal heating and cooling (commonly referred to in the industry as “geo-exchange”) and 
deeper geothermal projects for both heat and electricity production, introducing a new term to 
the discussion can only create confusion amongst developers and stakeholders who have been 
discussing the subject for decades using other terms. We encourage the government to refer to 
deep geothermal energy development simply as “geothermal energy development” and to the 
more shallow projects by their pre-existing label “geo-exchange,” or refer to them as “shallow.” 
 
Theme One: Nature of the Resource 
 
How would you define the deep geothermal resource? 
 
The term “geothermal” simply means “earth heat” and that is essentially what the resource is. 
Heat, being generated perpetually beneath the Earth, is brought to the surface by means of 
accessing bodies of underground hot water. Where there is no water, but the rocks are very hot, 
water is injected and then brought back up to the surface, bringing the heat with it. 
 
Alberta has three types of geothermal resource: the bodies of underground hot water (known as 
Hot Sedimentary Aquifer or HSA resources), pre-existing fractures that can be used to heat the 
water (known as Hot Fractured Rock), and the hot underground rocks that require water 
injection (known as Enhanced Geothermal Systems). Alberta does not host volcanic/magmatic 
geothermal resources, although they reside in British Columbia and the Yukon. 
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In all three cases, the underground heat is brought to the surface where it is used to vapourize 
water or some other working liquid with a lower boiling temperature. Vapourizing water is 
unlikely to be used in Alberta due to the temperatures available; the technique with the most 
potential for Alberta is a binary system where the heat vapourizes a binary liquid with a lower 
boiling point. The resulting pressurized vapour is used to spin turbines, which generate 
electricity. The heat brought to the surface can also be used directly to serve practical 
production or operational purposes on an industrial scale, such as greenhouses, aquaculture, 
space heating, lumber drying, and many other purposes. 
 
Alberta has significant geothermal resources. Alberta is located within the Western Canada 
Sedimentary Basin (WCSB); the WCSB ranges from northeast British Columbia through to 
southern Saskatchewan and encompasses almost the entirety of Alberta. Within this basin, at 
some locations at depths of only 3 km, temperatures in excess of 150 degrees Celsius have 
been recorded.1 A non-exhaustive list of locations that researchers have identified as being 
suitable for electrical generation include areas around Rainbow Lake, Fort Simpson, Watson 
Lake, Hay River, Lac La Biche, Hinton, and Edson.2 Note the below map of Canadian 
geothermal resources, assembled by the Geological Survey of Canada.3 
 

 
 

                                                
1 S Grasby et al, Geothermal Energy Resource Potential of Canada (Ottawa: Natural Resources Canada, 
2012), supra note 4. 
2 Grasby et al, supra note 4; J Majorowicz & S Weides, “Is it Feasible to Use Engineered Geothermal 
Systems to Produce Electrical Energy in the Alberta Basin: (Fall 2012) 3 CanGRC Review 2-3. Some of 
the listed locations would require the use of engineered geothermal systems (EGS) technology. 
3 Grasby et al, ibid. 
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CanGEA conducted an Alberta Geothermal Favourability Map project, including estimates of 
Theoretical and Technical Potential as detailed by the methodology in the Global Protocol for 
Estimating and Mapping Geothermal Potential. Total Theoretical Potential, at depths ranging 
from 2.5 km to 5.5 km, is 8,176 GW. See CanGEA’s website at www.cangea.ca/alberta-
geothermal-favourability-maps.html for the complete set of graphs and tables and further 
information on the extent of Alberta’s geothermal resource potential. 
 
What do you see as the most likely applications for deep geothermal development in 
Alberta? 
 
The potential application that CanGEA would like to particularly highlight is geothermal 
technology development that can be exported. Alberta should foster R&D programs and 
projects to develop technology and industry best practices that are exportable to other provinces 
and territories and to countries around the world. 83 nations presently make use of geothermal 
heat, 26 of whom also use it to generate electricity. There is a significant global market for 
made-in-Alberta geothermal technology. 
 
As Alberta transitions off the use of coal for electricity generation, and seeks to meet 
greenhouse gas (GHG) emission reduction targets and the goals set out in Alberta’s Climate 
Leadership Plan, renewable electricity with at or near zero GHG emissions will have to play a 
greater role if Alberta’s energy demand is to be met. Although Alberta’s geothermal resources 
may be insufficient to generate electricity on an industrial scale, micro/small electricity 
generation is a potential application, supporting other renewable resources as part of a mixed 
portfolio in Alberta’s energy grid. 
 
Additionally geothermal development can produce heat for direct use in residential, industrial, or 
commercial applications. A non-exhaustive list of specific examples includes aquaculture, 
greenhouses, lumber drying, mushroom cultures, space or district heating, and pulp and paper 
processing. 
 
What are the subsurface rights considerations? 
 
We anticipate one of our members answering this question during the engagement. However, 
CanGEA would like to engage further with the Government of Alberta on this issue. We invite 
the Government of Alberta to consult CanGEA directly on this issue. CanGEA has published 
several documents addressing this issue, which cannot be included here for space reasons. 
 
Theme Two: Barriers and Opportunities to Development 
 
What would be the most important aspects of a deep geothermal policy in Alberta? 
 
Geothermal policy in Alberta must be effective, efficient, and fair. It must provide a clear process 
for licensing and permitting that is not overly onerous for prospective geothermal developers to 
follow, while addressing the concerns of the Government of Alberta and other stakeholders. 
 

http://www.cangea.ca/alberta-geothermal-favourability-maps.html
http://www.cangea.ca/alberta-geothermal-favourability-maps.html
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Alberta does not yet have a robust regulatory framework for the licensing and permitting of 
geothermal developers and projects. Although regulation or directive development and 
amendments are out-of-scope for this engagement, it is important to note the barrier to entry 
created by the lack of a clear process for prospective geothermal developers to follow. 
 
A framework does not yet exist for the definition and ownership of geothermal resources in 
Alberta. An important role of mining legislation in recent decades has been to provide a 
framework of rules and incentives for private investment in mineral exploration and exploitation. 
Similarly, clear legislative and/or regulatory definition of geothermal resources in Alberta would 
be of great help to the geothermal industry. The ultimate goal is to facilitate geothermal 
development without limiting Alberta’s economically viable resources. A definition of geothermal 
resources should encompass all geothermal resources that can be used economically for direct 
(heat) use or electricity generation. Geothermal resources should be defined as such. In this 
way all economically viable resources could be governed under an applicable tenure regulation. 
 
CanGEA is ready to consult with the government of Alberta regarding additional policy changes 
that would help build a robust geothermal energy industry. 
 
What are the opportunities for deep geothermal development? What are the barriers? 
What are considerations for re-purposing of oil and gas wells for deep geothermal? 
 
We anticipate several of our members will highlight the opportunities and barriers for geothermal 
development they are pursuing during this engagement, as reflected in their own projects. 
 
Alberta has a unique opportunity to expand the profit streams of existing oil & gas wells, or 
extend the life of aging wells, by using them for coproduction of geothermal heat and electricity. 
There are numerous under-utilized wells that are operating at temperatures high enough for 
geothermal direct heating and electricity generation. 
 
The primary considerations for well re-purposing are economic. While utilizing existing wells 
mitigates drilling and exploration costs (usually the largest up-front cost in a geothermal project) 
there are other factors that can create a cost barrier. Each well is unique, and due diligence is 
required to determine potentially widely varying site-specific costs. 
 
The costs for the pumping technology and heat exchanger required to re-purpose a well for 
geothermal heat and electricity generation are also considerations. The type of technology used 
affects the degree to which there is a parasitic load on the system due to the technology’s own 
electricity requirements. This affects the project’s production capacity and therefore its viability.  
 
Additional considerations include engineering costs and the status of the well itself. Engineering 
costs for the design and construction of a geothermal facility can range between 5% and 15% of 
the total project costs. The status of the well can create liability for the geothermal developer 
and the province. Per our response to a subsequent answer in this questionnaire (Theme 
Three, question three) the liability considerations would be significantly different depending on 
whether new or existing oil & gas infrastructure was re-purposed. 
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How can deep geothermal operators appropriately engage the communities in which 
development may take place? 
 
We anticipate one of our members answering this question during the engagement, based on 
their experiences with their own projects. 
 
Theme Three: Environmental Considerations 
 
What environmental risks are associated with deep geothermal development? How does 
it affect groundwater? Soil? Vegetation? Are there other environmental impacts? 
 
We anticipate one of our members answering this question during the engagement. 
 
What are the conservation and reclamation concerns? 
 
We anticipate one of our members answering this question during the engagement. 
 
What are the liability considerations for new deep geothermal projects? 
 
We require clarification on this point. Does the question refer to liability risk for new geothermal 
projects using new wells, or new geothermal projects using existing infrastructure? The liability 
considerations would be significantly different depending on whether new or existing 
infrastructure was used. 
 


