
 

Geothermal Follow-Up FAQ: Audio Transcript 
 
Diane: Thank you guys for joining us today; welcome to the geothermal follow-up webinar. After 
presenting on Alberta No. 1 and geothermal for APEGA last week, there were a lot of 
unanswered questions in the Q&A that we wanted to address in this follow-up FAQ video. We’re 
joined today by Katie Huang, GIT, our Geothermal Geologist; Dan Fipke, our VP Commercial and 
Regulatory; and Dr. Cathie Hickson, our Chief Geologist and President of Geothermal Canada. 
So we’re just going to jump right into it. 
 
Q1: Have you evaluated horizontal well productivity and economics versus vertical or 
deviated? 
 
Cathie: Not yet, but this is one of the things that we will certainly be looking at as we move 
forward with the project. First thing we have to do is we have to get a well down into the strata 
that we are interested in and test it, and then we will be making our decisions as to what the 
next well might look like. 
 
Q2: How much water consumption is required per MW and what is the plan to get the water for 
Alberta No. 1? 
 
Katie: For the Alberta No. 1 Project, we’re planning to do a binary system. Most of the water 
consumption is during the drilling stage, and then after that, in operation, the water is returned 
back to the reservoir for reinjection. If you need specifics, you can do a quick Google search for 
documents that talk about water consumption for different types of renewable energies; 
geothermal is among the lowest. In operation, the plant will be air cooled, so no water is needed 
for cooling purposes there. After that, some industrial water [will be used] for cleaning and 
personnel. 
 
Q3: 100 l/s is a big flow rate. How much power does the project require, proportional to your 
total output? 
 
Cathie: This is very significant mass flow. Most oil and gas wells at their top end might flow 30 
l/s, so 100 l/s is very large. The ESP is an electrical submersible pump. What we have to do is 
ensure that, in fact, that the pump is sized and the well is sized appropriately to the mass flow 
that we want to move. What we’re expecting is the injection to be under vacuum, [where] we only 
have to pump the injection, and the parasitic load we’re expecting to be 30-50%. 
 
Q4: Are there any concerns or mitigations to ensure no bacteria is seen within the site from 
the reservoir that could damage the facility or cause issues when reinjected? 



 
 
Katie: Because we’ll be drilling around the Duvernay area, past it, we are expecting the wells to 
be sour, so the pumped brine is never going to see the atmosphere—it’s a closed system. So 
once the brine goes through the binary plant and heat exchanger, it’s pumped back into the 
ground. 
 
Q5: What range of reservoir permeability do you expect to produce the rates required? 
 
Cathie: As the reservoir engineers out there can guess, if we’re talking about wells that are going 
to pump 100 l/s, we’re talking about reservoirs that have significant permeability. We’re looking 
for tens to hundreds of millidarcies, and we know we can get those in the carbonates. Some of 
the Devonian age carbonate sequences can gives us, actually, several millidarcies of flow. 
 
Q6: In Iceland, geothermal energy is not considered emissions-free because of released CO2 
from drilling and production fluids. How have you designed your system differently to make 
the claim ‘emissions-free’?” 
 
Katie: To start, I don’t think any system is actually fully emissions-free, even for geothermal. 
Geothermal is just lower emissions, especially compared to fossil fuels. In Iceland, where you 
have really high temperature resources, the power plants are flash, two-phase systems, so you 
have that steam being released into the atmosphere. For Alberta No. 1, as I have mentioned, it’ll 
be a closed loop system, so we don’t have that steam. We’re not high enough to have those 
two-phase systems, so for emissions it will just likely be during drilling and power plant 
construction. 
 
Q7: Will you be coring the target formation? 
 
Cathie: That’s a really interesting question, and it was obviously asked by a geologist. And what 
most geologists will know is that an understanding of the basement, below the Western Canada 
Sedimentary Basin, is actually very limited. Any piece of information that you can get will 
actually add to our knowledge base. Unfortunately, it’s also expensive to core. We will be looking 
at the cost of coring and what knowledge we’ll gain from that core. Certainly, as a geologist, I 
like core, and we hope to be coring. 
 
Q8: Does Alberta No. 1 have a net water withdrawal, or is all of the water reinjected? 
 
Katie: During production, we’re planning for total reinjection. 
 
Cathie: To add a point to that, just to emphasize, because we’ve had a couple of questions on 
this, is that this is a closed system. It’s a binary system. So the fluids, we bring them up, we use 
the working energy that’s in them—the heat energy—and we pump them back down. As they are 



 
potentially sour gas, we have to keep them under containment. So everything goes back down 
underground. 
 
Q9: Is there any expected resource degradation in the formation over project life? I.e. is the 
heat extraction rate greater than the rate of replenishment? 
 
Cathie: So this is a really interesting question in geothermal: is it farming, in the sense that we 
take a crop off and then it has to be replenished and we have to put the nutrients back in, or are 
we, on a continuous basis, over time, extracting it as we do coal? The answer is a little bit of 
both. Over the short-term, we are farming. We are removing that heat energy. And we hope that 
we are doing it in a sustainable manner where the reservoir is well-managed so that the heat 
that is taken out is replenished over time, and those time frames are on the order of decades. So 
we want to do good resource management. 
 
Q10: Is the seismic activity a concern? Is any monitoring implemented? 
 
Katie: When the fluid is coming up, of course, we extract the heat from it, so the brine being 
reinjected is a lot cooler. That means it’s cooler than the surrounding rocks that it’s being 
injected to, so oftentimes there will be micro-seismicity from that—mostly during the start of 
injection, as it thermally contracts and adjusts to the reinjection temperature. Injection is not at 
the pressures above lithostatic or hydrostatic, so it does not create large seismicity and 
earthquakes that we would expect for something like fracking. If the water is injected into a 
pre-existing fracturing network that might be more sensitive and close to critical failure, it may 
cause an earthquake. This is especially the case where the well is a disposal well. We need to 
[have] a lot of precaution to understand the local stress fields and take that into consideration 
when drilling, especially for the reinjection wells. 
 
Q11: How efficient is this application/technology if it is incorporated into pile foundations in 
residential, commercial and industrial facilities? 
 
Cathie: I think the person that asked this question got it confused a little bit with what in the 
geothermal industry we call geoexchange. Geoexchange is where we take atmospheric heat and 
we store it underground; you do that through a heat exchanger. That’s geoexchange. [But] what 
we’re talking about here is deep geothermal—we are drilling 2, 3, 4 kilometers in depth, and we’re 
taking the naturally-occuring earth heat and removing that and using that. We’re not dealing with 
the foundations of buildings. However, if we’re talking about a district heating system, certainly 
there will have to be pipes that will be laid to bring that hot water to buildings. 
 
Q12: Where and how deep would we have to drill to get temperatures above 120 degrees 
Celsius? What does the geothermal gradient look like? 
 



 
Katie: Across Alberta, the gradient ranges anywhere from 20-60 degrees Celsius per kilometre. 
The upper end is mostly in Northwest Alberta where we don’t have the consumer for the heat 
and electricity. Where we’re looking with where we can have a resource close to our consumer 
base in the Western Canadian Sedimentary Basin [the gradient] is closer to 20-30 degrees 
[C/km]. What we’re targeting is around 30 degrees Celsius per kilometre, so to get 120 degrees 
Celsius, that’s around 4 kilometres [in] depth. 
 
Q13: I do not believe convention oil and gas exploration technologies can identify resource 
temperature at depth. Are there any different or new technologies or techniques used for 
geothermal resource developments? 
 
Cathie: This is a great question. Really, what it does is highlight the amount of information that 
we can, in fact, get from oil and gas. One is the bottom-hole temperatures. Now, these are not 
ideal, we do them very differently in the geothermal world, but what they do do is they tell us 
something about what those bottom-hole temperatures might look like. The other thing that we 
get is significant information about porosity and permeability. We do have a lot of information. 
In the Western Canada Sedimentary Basin, there is not much else that we do for exploration 
other than look at all the information that is available, and then we have to drill and test it. If we 
had no wells of any kind, then there is a significant amount of other things that we do: you can 
take, for instance, thermal anomalies on the surface; we can do various geophysical techniques, 
particularly magnetotellurics; [and] seismicity is also a very useful tool.  
 
Q14: How long to do the wells last? 
 
Katie: So geothermal wells typically on the decade time scale. As I mentioned in the webinar, we 
need to put a lot of upfront cash to make sure these wells are constructed well. We just don’t 
have the economics to redo the wells every few years. How long the wells last also depend on 
the brine chemistry, which we can do preliminary studies for but we don’t know exactly what’s 
going to happen until we drill. 
 
Q15: How does the facility and equipment handle the high salinity in the produced water long 
term? 
 
Cathie: Good thing oil and gas has been produced with a significant water cut in Alberta, so we 
actually have a very good understanding of what those salinities do for pipes and equipment. 
We’re using that learning from the oil and gas industry to make sure we’re using the right steels. 
We also have significant learning from the geothermal industry elsewhere in the world. This can 
be handled in a number of different ways, including water treatment and different kinds of steel. 
 
Q16: What is the footprint size in the area for this size of project? 
 



 
Katie: I’m assuming this question is asking [for the] physical footprint. It’s pretty small. If you do 
an aerial view [for a geothermal project] in Iceland, you can see it’s mostly just the power plant, 
some water cooling, and the pipes are pretty long, but again, it’s a fairly small footprint. 
 
Q17: Are the well designs the same for producers and injectors? 
 
Cathie: Basically, yes. There are some variations, but in at least the first two wells, they will be 
the same. After that, we may do some modifications depending on what we find the surface 
resource is like. 
 
Q18: At what stage is the Alberta No. 1 project in? Have the test wells been drilled already? 
 
Katie: No wells drilled have been drilled to date. We are preparing to drill. 
 
Q19: Are there any regulatory or mineral rights issues with current license holders? If this 
formation proves to be ‘economical’, would they also want a piece of it or would Terrapin 
control the mineral rights? 
 
Dan: So Terrapin, [having] the first conventional geothermal project in Alberta’s history, we’re in 
active discussions with various Alberta regulatory entities, including Alberta Energy, Alberta 
Environment and Parks, and Alberta Energy Regulator. There currently is no regulatory 
framework in place, and that’s sort of being built as we speak. I can’t speculate on mineral rights 
payments, just noting that current other renewables in the province, such as wind and solar, 
don’t have royalty payments to the Crown for their wind when it blows and for the sun when it 
shines. 
 
Q20: How much capital is required for one geothermal project to give investors their ROI? 
 
Dan: Capital costs can range depending on drilling requirements, surface facility requirements, 
and integration to industrial facilities for heat offtakes, but ROIs for geothermal projects can 
typically vary between 8 to 12 years. 
 
Q21: Is your biggest barrier to entry low natural gas costs? 
 
Dan: Certainly low natural gas is a hurdle or a barrier, but noting that carbon pricing and other 
factors are making geothermal much more cost effective today and into the future. Proving the 
viability of geothermal and educating the marketplace is also a key outcome of projects like 
Alberta No. 1. 
 
Q22: Why choose your case studies where ⅔ cases are not indicative of Canadian climate? (I.e., 
New Zealand, Iceland and France). 
 



 
Dan: The intent of those three different case studies was to simply showcase their deployment 
and application in different industries, like paper and pulp, chemical production, and agricultural 
production. They were merely anecdotal; we are looking at other examples, where these 
applications are possible for lower temperature applications. 
 
Cathie: Just to add to Dan’s comment, the lumber kiln drawing that he highlighted in New 
Zealand actually does use a lower temperature resource, so it is applicable to the Canadian 
market, and the French example as well is a lower temperature resource. Iceland has both low 
and high temperature resources, but most major applications are using that high temperature 
resource. So we just have to keep that in mind; there is huge potential in Alberta, but it is at the 
lower temperature. 
 
Q23: Do you see other opportunities in Canada to store heat in the ground for alter use in 
district heating or industrial applications? 
 
Dan: We advocate for both conventional geothermal, such as Alberta No. 1, and geoexchange 
systems. Alberta’s climate makes geoexchange systems very viable. There are already 
significant applications that have been developed in Alberta related to geoexchange. 
 
Q24: If someone wants to make a job transfer to the geothermal sector, what do they need to 
do? 
 
Dan: The first step is proving out the concepts, and that’s what Alberta No. 1 is trying to do. So 
we need more conventional geothermal activity in Alberta. There’s limited opportunities today, 
but we see an uptake in interest, both from the provincial government, the federal government; 
industry associations such as APEGA… there’s a keen interest in developing this industry, so the 
skills that exist in the oil and gas sector are directly transferable to the geothermal industry. 
 
Q25: What will the environmentalists’ concerns be about geothermal? 
 
Dan: Generally speaking, geothermal is a baseload, high capacity factor source of power heat, 
and these facilities and wells, if appropriately managed, can last decades. In our system, being a 
binary system, has no GHG. Most of the concerns are related to the release of gases in flash 
systems that you see in Iceland; that would not be applicable to the Alberta No. 1 project. We’re 
using a closed-loop system, so nothing is vented into the atmosphere. 
 
Cathie: To add there, [this is] not geothermal versus other renewables, but we need to 
underscore the fact that geothermal is the only renewable [besides wave] that is baseload. 
That’s what regulators and grids are looking for, [and] why it is so valuable in the renewable 
portfolio, particularly for Alberta which has some coal-generated electricity. Here is an 
opportunity to use a renewable that could replace that coal. 
 



 
Q26: Can existing wells be modified to be used as geothermal wells? 
 
Dan: For power production wells, due to the very large wellbore sizes and large volumes of 
water flowing, repurposing the existing wells is not economic. Additionally, there’s the added 
liability of repurposing existing wells. Geothermal wells are drilled differently; they’re larger to 
accommodate the ESPs, large volume flows and are designed for much longer life spans. So 
repurposing doesn’t make a lot of sense. That being said, it is possible to use existing wells for 
injection purposes, as well as for smaller applications, where you’re using 40 degrees Celsius 
water flow that could be used for a thermal application. 
Cathie: We have looked very seriously at repurposing, and as Dan has said, [there’s] significant 
risk with suspended and abandoned wells. It’s not just the fact that you can’t pump the kinds of 
volumes that are required—certainly to make power at a commercial level. It is very important 
that, if there is a potential use, [such as] using them as injectors, if they are close enough, but 
our injection, for our resource stability, we want to inject back into the production reservoir. If we 
use an existing oil and gas well, it is very unlikely that it’ll be in the resource that we’re actually 
extracting from. All of these need to be taken into consideration. 
 
Katie: This is probably the most common question asked, especially in Alberta. 
 
Q27: What do you see as the barriers to entry [for geothermal] in BC, with the highest-grade 
heat geologically? How does geothermal compete economically with hydro specifically for BC? 
 
Dan: BC obtains close to 95% of their power from renewable sources, and 90% of that being 
hydro, so their system isn’t in need of additional additional renewables, and they’re not 
displacing fossil fuels like you [would] in Alberta. So the value of the emissions-free power and 
heat is lower in BC than it would be in Alberta. That’s a key consideration for project economics. 
BC also has more power supply than they have demand, currently. BC Hydro isn’t looking for 
new forms of power generation for their system. That could change with industrial activity, but 
currently, BC Hydro has a surplus of power. That being said BC Hydro and the BC Government 
are interested to understand more [on] how geothermal can be deployed as a baseload 
renewable for power and heat. Heat, in particular, is interesting because you can’t get renewable 
heat from any other form of resource. I would say geothermal economics are comparable to 
large-scale hydro in the sense that they have high upfront capital costs, and they have similar 
long-term payback periods over decades. In that sense, they have the same economic profiles. 
 
Q28: What is the likelihood of Alberta becoming a primary player in being a geothermal 
producer? 
 
Dan: Leveraging Alberta’s world-class drilling expertise and the knowledge and skills that exist 
here, it’s a real opportunity for Alberta to lead geothermal in Canada. We see that being a real 
moment-in-time opportunity. We’re hopeful that the federal government, the province and 
industry steps up and shows the viability of this industry. The one hurdle for the applications in 



 
Alberta would be the sparse population, so direct-use applications become a little more 
challenging. Taking the long-term view... the development of greenhouses and new industrial 
applications for grain drying, lumber drying, and other industrial processes, if you can co-locate 
these to geothermal facilities, you have a huge opportunity to decarbonize existing industries 
and lead a pathway of how these things can work hand-in-hand for decades to come. 
 
Final comments? 
 
Cathie: Having been in the geothermal industry for 40 years now, the industry is cyclical. It has 
been cyclical relative to [the price of] oil and gas. Oil and gas [prices] go up, geothermal goes 
down… but what I have seen is really a step-change in the last 2-3 years, and that step-change is 
a realization of the significance that geothermal can have in reducing greenhouse gas. So 
instead of being on a cost basis, [as in,] can we produce it as cheaply as hydro or gas or diesel, 
now the economics are much more about how can we use this to help us as a country, as a 
province, reduce our greenhouse gas emissions, and be better stewards. It really has been quite 
amazing for me over the past 40 years to see this change that has come so rapidly in the past 
few years! 
 
Additional questions? Please reach out direct to media@terrapingeo.com. 


