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AT/BY

ITEM

8:30

1

Welcome and call to order

8:30

2

Receipt of agenda and 26 April 2016 meeting notes

8:35

3

Update from the Sustainability Coordinator

8:45

4

Geothermal Energy Demonstration Project: An Investment in
Innovation, Scientific Research, Green Infrastructure and
Sustainable Energy Development

10:00

5

SUBJECT

Adjournment

PACS 2016-17 meeting dates
30 September /25 November / 27 January / 31 March / 26 May
Agendas close the preceding Thursday at 4 pm
Please send agenda items and supporting material to Bryanna.Butz@uregina.ca.

PACS 27 May 2016 Agenda Package (Page 1 of 13)

PAGES

LEAD

1-3

Chair
C Reyda

4 - 13

J Dale,
B Brunskill,
S Bend, A Henni,
& L Vigrass

PACS

MEETING NOTES

Tuesday 26 April 2016 / 3:00 – 4:30 pm / AH 527

MEMBERS

T Chase (Chair), J Chan, D Cherwaty, J Crivea, R Konecsni, R Petry, C Reyda, S Robinson,
N Wagner, S Young

REGRETS

J Dale, D Zemlak

1. Call to order at 3:00 pm.
2. Agenda approved as received. Meeting notes of 27 November 2015 received without emendation.
3. Update from Sustainability Coordinator
C Reyda, Sustainability Coordinator, provided updates on the Sustainability Community Engagement
Fund (has gone through two rounds of funding and has awarded approximately $20k to 12 different
projects); The Bee Box (PACS is reminded that this box will be moved to the top floor of the Education
Building); SCF (outside contributions are being worked on and brochures are being sent out to individuals
and companies requesting donations); Marketing Research Class (as always C Reyda and J Chan received
insightful ideas on sustainability on campus i.e. carpooling); Composting Project (a plan was created on
how to fund an in-vessel composter on campus and the benefits it would provide the University. This
could become a living lab project with faculties researching it. Unfortunately, the permanent basebudgeted positions required to make the project work are not possible under current operating budget
constraints. The benefits of this idea are sound and certainly worthy of funding. This group has been
encouraged, and is actively planning, to submit funding applications for various grants to assist with this
project.); The RCE (awards take place 4 May 2016 in Fort Qu’Appelle where the Sustainability Strategic
Plan and the Sustainability Community Engagement Fund will receive recognition).
C Reyda notes that she is winding down as Sustainability Coordinator and will return to her role as
Project Manager in Facilities Management. The Chair and N Wagner will begin looking at the possibilities
of the position, where it will reside, what the future looks like and who might be interested. They will
continue discussion on how best to move forward. C Reyda also noted that even though she will no
longer be the Sustainability Coordinator she has volunteered to alternate with R Petry in a role in RCE.
4. Terms of Reference sub-committee report
The draft Terms of Reference document was reviewed and with minor grammatical changes and the
addition of the reporting period for the annual report, committee members were in agreement with the
updates.
M/S N Wagner / J Crivea that the Terms of Reference, with the minor emendations discussed, be
recommended to the President for review and approval.
CARRIED

PACS 27 May 2016 Agenda Package (Page 2 of 13)

5. Communications campaign
There was discussion on the benefits of creating a “sustainability helpful hints and tips” document. R
Konecsni and J Crivea, together with External Relations, will work on developing an educational campaign
on sustainability at the University of Regina. This campaign will be designed to give sustainability an
identity and will aim at providing the campus community an upfront and proactive approach. Updates
on this strategy will be provided in May and September.
6. AASHE annual report
The University of Regina is now listed in the annual report as a reporting organization. C Reyda notes
that any @uregina.ca email address can create an account and gain access to an array of sustainability
resources.
C Reyda also noted that the U of Rs Sustainability Strategic Plan has been accepted for presentation at
the fall AASHE conference and she, along with Kathryn, will be presenting it.
7. STARS Reporter Designation
This is an information item to the committee. The STARS seal and certificate are available for posting and
can be used in our communications campaign if needed.
8. PACS 2016-17 meeting dates
The committee approved the 2016-17 meeting dates and these dates will be posted on the web page.
9. Other information items
R Petry advises PACS members that 5 May at 1:30 pm in Luther College Room 100, Charles Hopkins, from
York University will be making a presentation to campus.
Do not forget that 6 May from 10:00 – 12:00 is campus beautification day. If you are available to attend
please do so.
10. ADJOURNMENT at 4:05 pm

NEXT MEETING 27 May 2016 8:30 – 10:00 AM (AH 527)
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DEPARTMENT OF GEOLOGY

Regina, Saskatchewan
Canada S4S 0A2
Phone: (306) 585.4147
Fax: (306) 585.5433
Email: geology.office@uregina.ca
www.uregina.ca/science/geology

A Deep Geothermal Energy Demonstration Project: An Investment in
Innovation, Scientific Research, Green Infrastructure
and Sustainable Energy Development
Dear PACS Committee

April 29, 2016

It is a good time for the University of Regina to re-visit the development of Canada's first deep
geothermal heating plant. We are optimistic for the future of alternative energy innovation and
development in Canada, with new financial support being available from our federal
government.
Our timing is excellent. New, $6 billion, green infrastructure funding plus $2 billion for a LowCarbon-Economy Trust for green technology initiatives will be available eventually, and with the
current slump in crude oil development, drilling costs are at their lowest level in many years. It is
my understanding that the Federal Government is asking universities, among other institutions,
for build-ready projects. It is reasonable to expect that all of the geothermal subsurface
infrastructure could be constructed in 2016-17.
A geothermal project at the university would demonstrate the application of new, greeninfrastructure as well as applied, industrial-level, technological innovation. In 2013, the
Conference Board of Canada reported that Canada ranked 13th amongst its 16 peer countries in
its "Innovation Report Card", and Saskatchewan had a "D" grade within Canada. Further, the
scientific research potential will contribute directly our ability to integrate geothermal energy
into our current energy-supply mix.
The development potential for deep geothermal energy in Saskatchewan and Canada is
enormous, and the University of Regina would be a great place to learn how best to utilize it.
Because of the visionary work already completed by the University of Regina, with the drilling
of the original geothermal well in 1979, the resource has been proven in the greater Regina area
and the technology and materials to build the infrastructure are available, essentially "off the
shelf". It is our understanding that with the appropriate retrofit, the new residence buildings on
campus could utilize the heat source, anchoring the demonstration project.
The following information summarizes the value, which a deep geothermal project would
provide to the University of Regina. The project fits within the mandate of the President's
Advisory Committee on Sustainability and most importantly, within the University of Regina
2015-2020 Strategic Plan - peyak aski kikawinaw, under clean energy. We believe the
geothermal project not only addresses the three key priorities providing research opportunities,
student involvement and a demonstrated contribution to our local community; but has the
potential to highlight the commitment the University of Regina has to sustainability on the
national and global stage.
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We are scheduled to speak about this project at the May 27th PACS's meeting. Brian Brunskill
(P.Geo. & UR Alumnus) has provided much of the historical and technical information, and has
agreed to help with this presentation.
We would like to meet with you to discuss how a new, deep geothermal system could be
integrated into the existing heating infrastructure and to gain your support for our presentation to
PACS. We, Drs. Stephen Bend, Janis Dale from Geology and Dr. Amr Henni from Engineering,
have discussed this project at length and understand that other researchers from both on and off
campus like Brian Brunskill are interested in this project.
One can only imagine how we might be utilizing the original geothermal source well today, had
we completed the project back in 1980, over 35 years ago. Imagine all or most of the buildings
south of Kramer Boulevard being tied-in to a geothermal district heating system, with over 35
years of energy being still available.
There is an opportunity for the University of Regina to take a lead within North America with
respect to the use of low-grade geothermal energy. We hope that all interested parties will come
together to complete this project now.
On April 22, Canada ratified the Paris Agreement on Climate Change, an agreement within the
framework of the United Nations Framework Convention on Climate Change (UNFCCC). Prime
Minister Justin Trudeau confirmed that Canada will harness the power of renewable energy as a
way of reducing our greenhouse gas emissions. We can help lead the way at the University of
Regina by developing Canada's first deep geothermal energy demonstration project.

Respectfully yours,

Dr. Janis Dale, P. Geo. PACS Committee.
Dept. Of Geology
University of Regina
Dr. Stephen Bend, P. Geo.
Dept. Of Geology
University of Regina
Dr. Amr Henni, P. Eng.
Faculty of Engineering
University of Regina

PACS 27 May 2016 Agenda Package (Page 5 of 13)

Page |3

University of Regina
Deep Geothermal Energy Demonstration Project:
An Investment in Innovation, Scientific Research, Green Infrastructure
and Sustainable Energy Development
1. Introduction
Energy extraction, in its many forms, contributes significantly to Saskatchewan’s economy.
Deep Geothermal Energy is one form of energy that is available throughout much of southern
Saskatchewan, but as of yet, it is not being utilized. This technology, however, has significant
utilization in Europe. A geothermal system can be completed here by integrating oil well drilling
and completion infrastructure with building heating infrastructure – both industries are well
experienced at pumping water. Deep geothermal energy is a proven technology.
Because a demonstration project of this type in Canada will have significant innovation and
scientific and engineering research potential, several government agency and industry partners
could also be potential funding partners. Collectively we could support the development of this
project for its "knowledge infrastructure" as well as the adaptation of new "green" technology
with existing infrastructure.
Below, we summarize the many reasons that we believe supports the development of a deep
geothermal demonstration project at the University of Regina:
1.1 Innovation
Deep geothermal energy is non-carbon based, and the avoided CO 2 emissions are measurable.
Having a deep geothermal project at the university will demonstrate how this new green energy
can be added to our current energy-supply mix, and help to reduce the carbon footprint of the
university. The university will be taking significant and measurable action on climate change.
Our energy knowledge will increase, and our applied experience will lead to the
commercialization of this innovation throughout a significant portion of Canada.
We will learn how to effectively integrate this new energy source into existing energy
distribution systems. There will be many spinoffs and applications that we cannot currently
foresee, which will be revealed through collaborative research on campus and with other
institutions.
1.2 Scientific Research
The scientific research conducted at the university will help lead to the commercialization of
geothermal energy in Canada, which will provide jobs and economic growth in the alternative
energy industries.
Department of Geology - further investigations into the geological character of all potential deep
aquifers in Saskatchewan will provide greater support for widespread geothermal development
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throughout the southern portion of the province. Two potential students are currently interested
in pursuing M.Sc. degrees in the study of geothermal power production in southern
Saskatchewan and the utilization of geothermal geomodelling methods. These investigations
would be of significant interest to Sask Power. Research will contribute to the fundamental
geothermic understanding in crude oil generation and migration in the province. This knowledge
can lead to a greater understanding of hydrocarbon exploration methods.
Department of Engineering - research into surface and subsurface materials for the distribution
of geothermal heating fluids, production flow and fluid management and diurnal and seasonal
heat extraction management. There can be investigations into the direct heating and electricity
generation potential in Saskatchewan, with investigations to eventually include all of Canada.
Research by University of Regina scientists and engineers into carbon capture technologies has
identified the university as a centre of excellence for these innovative methods. Innovation Place
hosts the International Test Centre for CO 2 Capture (ITC), the Petroleum Technology Research
Centre (PTRC), the International Performance Assessment Centre for Geologic Storage of CO 2
(IPAC-CO2) and the new MOU between the University of Regina and the University of
Edinburgh.
Supporting geothermal energy development will be synergistic with these innovators. Utilizing
an operating geothermal demonstration project will develop experts in geothermal energy
research and applied technologies. With this innovative project, the University of Regina could
create and support an Excellence Research Chair in Clean and Sustainable Energy Technology.
1.3 Social and Political Science Research
Investigations by social scientists into the societal impact that an on-campus, industrial-scale,
green energy project has on the university student body, staff, faculty and citizens of Regina will
contribute to our understanding of underlying social conventions that have, so far, led to relative
inaction on reducing our provincial environmental footprint. Being able to witness the
construction and operation of the geothermal system will instill confidence in our efforts to
significantly reduce our environmental footprint.
This project would provide momentum into the implementation of other technologies that
directly contribute to the reduction of greenhouse gas emissions at the university and in our
province. Working with community partners, political scientists could help to develop energy
policies that objectively challenge our "selection bias" for preferred alternate energy technologies
most appropriate for Saskatchewan.
1.4 Green Infrastructure
Deep Geothermal Energy is a non-carbon based heating source with near-zero greenhouse gas
emissions. The energy is sustainable and reliable, and in Regina, one geothermal plant could
potentially provide base-load heating roughly 820,000 ft2 of residential space for over 70 years.
It is our understanding that it will work in conjunction with existing gas-fired heating systems,
possibly expanding their capacity.
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It is important to demonstrate that deep geothermal energy can be integrated into existing district
heating infrastructure, particularly in low temperature systems.
1.5 Sustainable Energy Development
A deep geothermal project at the university would complement other sustainable development
efforts. Integrating a geothermal project into existing heating operations would reduce emissions,
help develop best-practices for geothermal system operations in Canada, and promote economic
development in the fledgling geothermal industry.
In its 2015 report, Clean Energy Canada noted that in the five years from 2009 to 2014, the total
cumulative investment in the clean technology sector in Canada was $31.4 billion, none of which
was invested in deep geothermal energy production. However, in 2013, the rate of job growth in
Canada’s clean energy sector outpaced that of every other sector in the country. By contrast, in
2014, Saskatchewan did not add any renewable power capacity nor did we add any climate or
clean energy policies (http://cleanenergycanada.org/trackingtherevolution-canada/2015/).
2. President's Advisory Committee on Sustainability
Developing deep geothermal energy at the university supports the goals of the PACS by
providing insight, knowledge and direct experience in reducing measurable amounts of
greenhouse gas emissions that contribute to the university's environmental footprint and its
contribution to climate change. Scientific and social research conducted will enhance the
educational experience at the university; however, the benefits of a project will reach well
beyond the university, providing a significant opportunity for community engagement.
2.1 Measurable Environmental and Economic Benefits
Utilizing the geothermal heating source displaces the use of natural gas. Since the volume of
avoided gas combustion is measurable, so too is the volume of CO 2 in the form of emissionsavoided. One geothermal system operating at the university can potentially provide base-load
heating for approximately 820,000 ft2. If the system were operated at this capacity, the CO 2
emissions avoided would be approximately 3,670 tonnes per year. Assuming a lifetime operating
period of 70 years, the total emissions avoided would be roughly 257,000 tonnes (3,670 t x 70).
There is yet to be a market in Saskatchewan for CO 2 emissions-avoided, however, one may be
forthcoming. Using one proposed rate of $15 per tonne, the total value could potentially be
$55,050 per year (3,670 t x $15/t). Un-inflated, the potential lifetime value over 70 years could
be as much as $3.8 million (3,670 t x $15/t x 70 years). If the rate were inflated annually, the
lifetime value would be significantly higher.
Many resource extraction companies recognize the benefits of participating with the
development on non-carbon sources of energy. In a Globe and Mail article on November 9th,
2015, Ben van Beurden, CEO of Royal Dutch Shell, recommends that the value of CO 2 be
eventually set at $US60-80/tonne to "incentivize oil companies to invest in CCS projects."
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Using the rate of $70 per tonne, the total emissions-avoided, un-inflated value could potentially
be $257,000 per year (3,670 t x $70/t).
The business case for geothermal development will be improved considerably when a carbonpricing mechanism is applied.
3. University of Regina Strategic Plan 2015-2020 - peyak aski kikawinaw
The three key priorities expressed in the Strategic Plan include student success, research impact
and commitment to our community. Developing Canada's first deep geothermal energy system
will contribute to all three elements:
•

Students will have an opportunity to be forefront in Canada's alternative energy future,
particularly with the unique inclusion of deep geothermal energy. Fostering new
knowledge and experience will help to prepare students to participate in forthcoming
geothermal industries.

•

A deep geothermal energy project at the University of Regina will contribute further to
the current level of high research impact. Demonstrating the pre-commercial utilization
of geothermal energy as a "clean energy" will highlight the universities commitment to a
sustainable energy future as it moves to reduce its environmental footprint in a
measurable way, and eventually the footprint of a very large portion of the province, and
our country. Research will be interdisciplinary, including the physical and social
sciences, First Nations and engineering. Having an Excellence Research Chair will also
foster collaboration with other universities conducting research in geothermal energy
development.

•

Utilizing Canada's first geothermal heat source will contribute to the community spirit of
both our campus and the citizens of Regina as we showcase this scientific achievement to
other Canadian communities and industries. Many students will be attracted to the
university because of its obvious commitment to sustainable energy development.

3.1 First Nations University of Canada
Deep geothermal energy is "earth energy" - a gift from mother earth. We have an inseparable
connection to the earth and to the value of ancient and traditional cultures. There may be
synergies with FNUC that can explore these and other related ideas.
In a conversation that Brian Brunskill had with architect Douglas Cardinal (FNUC and Canadian
Museum of Civilization buildings) when the City of Regina was contemplating building a new
football stadium, Mr. Cardinal put forth a conceptual design for the stadium, and was very
interested in utilizing a geothermal heating source (pers. comm. February 10, 2010). He
suggested that he, as a First Nations Person, and other First Nations People would be particularly
interested in being involved with such a project, in part, because of the use of earth-heat provided
by the Creator.
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3.2 Collaboration with other Universities
Both Denmark and Holland are developing their deep geothermal resources, and the geological
conditions there have many similarities to those in southern Saskatchewan. Universities and
other research bodies in theses jurisdictions may consider both academic and technical
relationships with the University of Regina, particularly in the industrial application of
geothermal energy.
Geothermal energy is currently being utilized in Holland for direct heating in residential
developments and in the high value, greenhouse vegetable industry.
4. Economic Development
Energy from a geothermal source replaces the use of natural gas as a heating fuel. At current
natural gas prices, the business case for utilizing a deep geothermal energy source is not strong.
However, natural gas prices will eventually increase enough to support the business case for
deep geothermal heating systems.
In the meantime, having a demonstration project at the university now will provide
developmental and operational experience that will be useful when conditions support the
widespread utilization of deep geothermal systems. It is very likely that most communities in
southern Saskatchewan will eventually use this energy source at some time in the future.
Knowledge established at the University of Regina will serve this industry here, at home, and be
transferable to other areas of Canada.
The University of Regina is situated at the east end of the Moose-Jaw - Regina Industrial
Corridor. Future industries developed in this corridor can learn from our experience and
expertise as they consider the implementation of deep geothermal into their infrastructure and
industrial operations.
Regina, and much of the southern part of Saskatchewan, is located in the northern portion of the
Williston Sedimentary Basin, however, there are other sedimentary basins throughout Canada
that may have geothermal heating potential. Experience gained at the University of Regina
would be transferrable to these other areas. There are sedimentary basins in Canada's arctic
regions that may have geothermal potential. As Canada develops these regions, the University of
Regina could play a significant role in the design and establishment of geothermal heating
infrastucture systems. Most arctic communities are currently heated with heating oil and diesel
fuel that is barged- or flown-in to the location at huge expense.
The Province of Saskatchewan would be a major beneficiary. New, innovative technology jobs
will be created at some point, laying the groundwork for greater sustainable economic growth.
Further, there could potentially be a revenue stream for the province as a resource royalty.
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4.1 Longer-term Economic Development
In a 2004 report from the Massachusetts Institute of Technology, Enhanced Geothermal (EG)
Systems are assessed for their potential to produce electricity. EG Systems operate from wells
that are drilled to greater depths than traditional geothermal wells and utilize specialized heatmining technology. In these systems, super-heated water and steam is produced to operate
turbines at the surface to generate power. EG System technology is currently being tested at a
number of sites around the world. Having the University of Regina established as a geothermal
centre of excellence will position us to be a leader in this technological evolution as Canadians
explore new ways of generating non-carbon sources of electricity.
5. Direct Benefits to University Heating Infrastucture
A deep geothermal system will work with, and augment the existing heating plant. As the
university grows, this could possibly delay the need for expansion of existing heating systems.
Ideally, a geothermal system operates at base-load capacity, being supported by the gas-fired
heating plant during periods of greater demand. The steam plant would provide back-up heating
during periods when the geothermal system is not operating. Since the anticipated base load of
the residence buildings will be roughly 37% of the capacity of the system, the remaining 63%
will be available to heat an additional 520,000 ft2 of new or converted space, yet to be
constructed.
5.1 Commodity Price Stability
The geothermal energy is available on demand, and has no storage requirements. As we currently
witness major fluctuations and uncertainty in global energy markets, the price of this commodity
would be stable and predictable for generations. It is tempting to think that in the current carbonenergy market that hydrocarbon fuels will remain relatively inexpensive for a long time. This is
unrealistic. As commodity prices increase, and, when an escalating cost is put on carbon
emissions, the total cost of hydrocarbon fuels may rise significantly.
5.2 Technical Risk
The original geothermal test well was completed at the university in 1979. Subsequent
investigation and testing, support the reliable development of this resource in the Regina area.
There is minimal technical risk in developing this project and completing a geothermal
demonstration project now would capitalize on this previous investment.
5.3 Pump Risk
Electric Submersible Pumps used in high-capacity oil wells are expensive and have an average
lifetime operating time of about 3 years, but are known to operate up to 10 years. Insurance may
be available to backstop this risk.
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During the demonstration project phase, a surface-operated pump may be able to supply a
sufficient volume of heating water. These types of pumps are less expensive and are easily
replaceable.

6. Geothermal Project Cost Estimates
The timing for drilling new wells is excellent. With the current slump in oil prices, drilling
companies have great incentive to offer their services at rates significantly lower than just two
years ago.
The following list provides cost estimates to complete a single geothermal project at the
university. As well as the basic required infrastructure, it anticipates the construction of a
demonstration pavilion to showcase the project, as well as $1 million for an Excellence Research
Chair in clean and sustainable energy technology.
$4.5 million to drill & complete two wells
$1.0 million for tie-in infrastructure
$2.0 million for heat exchanger plant/ demonstration pavilion
$7.5 million total capital
$1.0 million for academic research (includes Excellence Research Chair, Graduate students)
$8.5 million total
7. Geothermal System Productive Capacity Estimates
The following list provides an estimated summary of the anticipated water flow and heat
production rates for a single geothermal system at the university. It assumes that the geothermal
plant operates at 80% capacity.
142° F water input temperature (at exchanger)
80° F water exit temperature
62° F delta t
530 usgpm @ 80% capacity production rate (2.0 m3/min).
16.4 million Btu/ h base-load heat production
820,000 ft2 potential residential heating area @ 20 Btu/ft2
Based on modeling completed for the original geothermal well, the productive lifetime of a
single geothermal system will be approximately 70 years, operating at 80% capacity.
The figure below illustrates what the geothermal loop might look like at the university.
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Figure 1. Model of a deep geothermal plant at the University of Regina, subsurface detail.
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8. Conclusions
This summarizes some of the compelling reasons we believe that this an excellent time to
investigate the use of Geothermal energy through a demonstration Project at the University of
Regina. We will be making a presentation to PACS at the May 27th meeting. We are happy to
meet with other interested parties and answer further questions regarding this project.
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