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MEMORANDUM Zibbe > "1INTON

DATE: September 1, 2016
TO: REGULAR MEETING OF COUNCIL OF SEPTEMBER 6, 2016
FROM: Wendy Jones, Director of Planning and Development

SUBJECT: Interim Report: University of Alberta with Alberta Innovates

Deep-Dive Analysis of the Best Geothermal Reservoirs for

Commercial Development in Alberta
Project Overview:
At the Regular Council Meeting on August 18, 2015 council passed the following resolution: Council approves
commissioning the study (to determine the volume of energy available through geo-thermal energy) in partnership
with the University of Alberta and Alberta Innovates and other participating municipalities for a cost of approximately

$20,000 to $25,000. Funding to commission this study will be absorbed by the Council Contingency.

A Letter of Intent was finalized on August 31, 2015 with the Contribution Agreement being acknowledged December
21, 2015.

Project Time Frame: One (1) year with interim reporting.

Final Report Findings: February, 2017

Project Objective:

The purpose of this project is to provide the municipal governments in our target regions the information they require
to plan for incorporating the geothermal resource base into their long-term energy strategies and begin the process of
commercial development.

Project Work Plan:

The project consists of 5 different work packages, totaling 10 tasks. Each task is associated with its own deliverable.
The project concludes with a final report.
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Task Description | Timeling | Mikstones! Deliverahles

Task ¥1.1 1272015 — | 3-Dmaps of the geothermal reservolrs beneath each of the 4
w2016 regians im the sbady

Task #1.2 AN = Valumetric calculations of the tolal enengy available in cach
TR01G feservolr im each locmion

Task #1.3 016 - | Predicive models of the power prodwction potential in each
(MRS T|::n:r'.-1.|-i_:il gaich localios

Task #2,1 12015 = | Schemalic drawings asd oodl eslimales for 4 geothermal
A016 ghexiric power plani

Tack 2.2 g - Electrical power production esiimates using co-produced
a2016 Muids

Tashk #2.3 B0 - Schematic drawings and consl eslimales for & peothermal

- . WI0lh heaned greenhouss: amay

Task #3 .4 WG - Schemaiic dmwings and cost estimates for a geothermal
273016 | heated timier deyer

Task #3.1 121015 = | Reporl om the environmestal impecs of wsing peothemal
A0S encrgy in cach of the 4 scenonias deiailed in Tosks #4 - 7.

Task #3.7 W16 - | Report on the regalatory reguiremesdt for developing
(W E peathermial endrgy in Alberia

Task #d 122016 - | Final Report
12017 B

Interim Report:

The Interim Report findings (Attachment #1) are prepared by the University of Alberta with support from Alberta
Innovates. Jonathan Banks, Research Scientist will speak to interim report as a delegate on September 6, 2016.
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Executive Summary:

In arder to find the most viable geothermal reserveirs, a 30 km search radins was explored around the town Hinton. In the
proposal stage of this study, we fargeted 5 “lowest hangmg fnut” reservowrs. We were able to mvestigate 3 of these
reservoirs in detail. The Basal Cambrian sandstone was not positively 1dentified mn the Hinton Area. Instead. the Gilwood
member of the Watt Mountain formation was found as a sandstone wmt that inmediately underhies Hmton and has
significant accunmilations to the East and South of the town, albeit outside of the search radins. The Swan Hills and Leduc
reefs, which are the area’s best geothermal reservoirs, were identified as predicted. The MNisku, Banff and Mamville
formations were deemed too shallow (1e. not hot enough) to qualify for “lowest hanging ft™ status, a designation that
requures a mininnm average temperature of 1007 C.

Volumetric power capacity assessments were performed for the 3 reservoirs (Gilwood, Swan Hills and Leduc) for both the
entire 30 km search area and a stacking of Swan Hills and Leduc reefs located about 30 km from town, dnving East on the
Yellowhead lnghway. We refer to this as the “Obed” Section

In the 50 km search around Hinton the Gilwooed hies at depths approaching 4000 m and 15 ~50 m thick beneath the town of
Hinton It has an average (mean = 1 standard deviation) temperature of 109.86 + 19.24 °C and an average porosity of
003 =014 Over a 30 year peniod, the Gilwood cﬂ'trs a median direct use geothermal heatng capacity of ~65 MWt
which equates to an electricity production capacity of ~52 MWe. The Obed section may provide 10% of these values

The Swan Hills lies deeper than 4000 m beneath Hinton and = 3500 m in the Obed section. It has an average temperature
of 129.55 = 26.41 and an average porosity of 0.067 = 0.046. In the Obed section. the Swan Hills has a median 30 — year
thermal power capacity of ~62 MWt This equates to an electricity production capacity of ~3 MWe. In the entire 50 km
search area around Hinton, the Swan Hills has a thermal power capacity of ~1.6 GWit, which equates to an electnical power
capacity of ~127 MWe.

The Leduc reefs approach 3800 m depth beneath Hmton and are as a shallow as 3000 m on the edge of the 50 km search
area. They have an average temperature of 122 £ 19.7° C and an average porosity of 037 =035, In the Obed sechion
alone, the Leduc may provide (median) ~-120 MWt of thermal power for a 30 year peniod. which corresponds to ~9.5 MWe
of electrical power. In the entire 50 km area around Hinton, the Leduc reefs may provide nearly 800 MWt of thermal
power over a 30 — year penod, which is equivalent to nearly 65 MWe of electnical power.

All together, we dentified nearly 2.5 GWt of thermal power that available m the Hinton area from geothermal energy
reservoirs. This is the equivalent of nearly 200 MWe of electrical power. These figures, as well as the all of figures cited
above are gross capacity for a 30 — year period.

In the second part of this study, we look forward to working more closely with the Hinton govemment to formulate a plan
to develop these resources.

Summary:

The Electrical Power Capacity: per year for 30 years (MWe) (see slide 9 of the attachment) shows the gross median
thermal and electrical energy capacity for both the Obed section and the entire Hinton search radius over a 30 — year
period. The search radius around Hinton has a median thermal capacity of 2.45 GW of thermal power and may be
utilized on a yearly basis for 30 years. With an electricity conversion factor of 0.08, this represents a median
electrical power capacity of 196 MW over the same time frame.

Attachment
1. Deep-Dive Analysis of the Best Geothermal Reservoirs for Commercial Development in Alberta:
Interim Report Highlights for Hinton.
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