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Summary  
In the winter of 2023, multiple wells in the Northwest Territories (NWT) are being abandoned at 
the direction of the Office of the Regulator of Oil and Gas Operations (OROGO) for NWT. As part 
of the closure and abandonment, five wells in the Cameron Hills region, NWT were chosen to 
carry out geothermal temperature logging to ascertain and authenticate the geothermal gradient 
of the region and the true bottom hole temperatures of the wells. In addition, a gamma log will be 
run that will verify and confirm the stratigraphic correlations made while drilling the well, these will 
be used for regional correlations.  This project is being funded under the Crown-Indigenous 
Relations and Northern Affairs Canada’s (CIRNAC) Northern Research program, managed by 
Gonezu Energy Inc, based in Fort Providence, NWT.  Compilation, review, and analysis of the 
newly acquired data will put the results into regional context and assessment of their relevance 
for geothermal development and energy sustainability decisions in the Dehcho region. 
 

Background 
The Northwest Territories (NT) is mostly reliant on diesel generation for its electricity and 
heating load in small communities (Figure 1). In fact, 42% of NWT’s space heating needs are 
met with diesel fuel (Fuel oil) with most of the remaining from electricity generated by diesel 
generators. Geothermal systems may provide an alternative energy source that can be scaled 
to the needs of the community. Geothermal systems span the technology spectrum from high 
temperature flash systems to low temperature heat recovery using heat exchangers (Hickson et 
al. 2023). Systems applicable to small communities will likely range from geoexchange systems 
to techniques that employ heat exchanger technology in subsurface closed loops (Hickson et al. 
2023, Hickson et al. 2023). 
Against this backdrop of current energy usage is the awareness that NT, especially in the 
Dehcho Region, may have a significant geothermal resource that spans low temperature to high 
temperature systems (Klump et al. 2010, Grasby et al. 2021). Figure 2 shows the current 
understanding of geothermal favourability in NT. The work of EBA (Klump et al. 2010) is 
presented as a favourability map of geothermal resources for NT. They used a number of 
selection criteria to create the map, showing very high favourability in the areas to the west of 
Great Slave Lake (Figure 1).  Although this area has high heat flow (Grasby et al. 2021), it may 
have reduced favourability for conventional open-loop geothermal development as the 
sedimentary cover is thin and much of the area is underlain by rocks of the Canadian Shield.  A 
more simplified map based on morphogeological units was prepared for the Government of NT 
(Figure 3) (Archibald et al. 2022).  In the map from this report a more generalized favourability is 
shown with large areas marked as suitable for enhanced (engineered) geothermal systems 
(EGS), and more limited areas suitable for conventional open-loop systems.  
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Figure 1: A map of the southern Northwest Territories showing the existing community loads and the power sources they are 
utilizing as well as the location of the Cameron Hills hydrocarbon field. 

Geothermal systems may provide an alternative energy source that can be scaled to the needs 
of the community. Geothermal systems span the technology spectrum from high temperature 
flash systems to low temperature heat recovery using heat exchangers (Hickson et al. 2023). 
Systems applicable to small communities will likely range from geoexchange systems to 
techniques that employ heat exchanger technology in subsurface closed loops. 
 

Cameron Hills
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Figure 2: Geothermal favorability of the Northwest Territories (Klump et al. 2010) 
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Figure 3: A simplified map of the geothermal potential of the Northwest Territories based on geology. 

In areas where there is a high temperature resource and either current local demand or access 
to grid connections, or anticipated future demand, power generation is possible (Figure 1, Figure 
3). However, understanding the geothermal resource to date has been based on information 
obtained from oil and gas drilling. The information obtained through these means is relevant but 
does not provide the full picture needed for geothermal development. Specifically, understanding 
the exact character of the geothermal gradient (how fast does it gets hot) is very important for 
planning geothermal systems, regardless of the actual technology used. A second factor is 
understanding the kinds of rocks in the subsurface, and whether they will flow fluid. For 
conventional geothermal systems (hot brine pumped from the subsurface, energy extracted, and 
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the brine then reinjected), both the temperature and fluid flow capabilities of the rock are critical 
for resource estimation and development. 
 
For unconventional deep geothermal systems (e.g., closed loop, down hole heat exchanger 
systems and EGS, the temperature gradient is the most important factor. Unfortunately, one of 
these key resource estimation factors – temperature – is fraught with challenges when using oil 
and gas records (Huang et al. 2020). The age of the wells is also a factor in the quality of the 
data, wells in NWT were drilled starting in the 1940s.  
 
Project scope 

As part of the closure and abandonment of wells in the Dehcho Region (Figure 4), five wells will 
be chosen in the Cameron Hills region to carry out geothermal temperature logging to ascertain 
and authenticate the geothermal gradient of the region and the true bottom hole temperatures of 
the wells. In addition, a gamma log be run that will verify and confirm the stratigraphic correlations 
made while drilling the well, these will be used for regional correlations. Additionally, companies 
doing well closures in the Liard Basin that are targeted for closure in 2023  are being approached 
to include temperature and gamma logs in their programs. The well closure work to be carried out 
in the Dehcho region provides a unique opportunity to verify the data gathered from the oil and 
gas drilling, especially legacy data from the 1970’s and 1980’s. 
 

 
Figure 4: A map showing Cameron Hills region (red) in the Dehcho Agreement Area (orange) of the Northwest Territories and the 
abandoned (purple) and suspended (blue) wells. 
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Upon receiving data from the wells in the winter of 2023, compilation, review, and analysis of the 
newly acquired and newly made-public data will be carried out, and the results put into regional 
context. An assessment will be made of their relevance for geothermal development and energy 
sustainability decisions. Results are anticipated by the end of 2023, and an interim report of 
findings will be presented at this conference. 
 
The project will: 

1. Update the geothermal favorability map of the Dehcho Region by gathering community 
specific heat and electrical requirements, and infrastructure information, including 
proximity to existing transmission or microgrids. 

2. Though community visits and electronic means, discuss with local officials, community 
members, and other groups and individual future energy needs in the Dehcho Region. 

3. Create a regional strategy for geothermal energy (thermal and electricity) 
implementation (both closed and open loop systems). 

4. Compile and assess other energy alternatives for the region (waste heat recovery, 
biomass, propane and natural gas) and provide comments on the suitability of each 
for each community identified for review in the Dehcho region. 

Collection, analysis and publication of the data to be collected and analyzed under this initiative, 
will better assist local communities and governments in assessing the feasibility of geothermal 
systems (conventional, unconventional (closed loop and/or downhole heat exchangers), and 
engineered (or enhanced) geothermal systems (EGS)) for investment and deployment. 
In areas where there is a high temperature resource and either current local demand or access 
to grid connections, or anticipated future demand, power generation is possible. However, 
understanding the geothermal resource to date has been based on information obtained from oil 
and gas drilling. The information obtained through these means is relevant but does not provide 
the full picture. 
 
Conclusions 

The Dehcho Region of NWT has taken a leading role in analyzing the region’s energy 
sustainability needs and optimization strategies. There are several projects underway that are 
looking at ways to lower costs, reduce greenhouse gas emissions, and provide more sustainable, 
long-term solutions to meet the energy needs of local communities. For example, Gonezu Energy 
currently has a project underway in the hamlet of Nahanni Butte and Barkley Group and CANMET 
are currently analyzing the Fort Liard energy needs. In addition, several regional scale research 
initiatives are taking place led by the Geological Survey of NT (GSNT) and Natural Resources 
Canada (CANMET and Geological Survey of Canada (GSC)). The combined work of all these 
projects will significantly increase the understanding of the energy needs of the communities in 
the region as well as the quality and developability of the subsurface resource. However, the 
results of these studies need to be synthesized and coordinated.  
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