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We chose this year’'s theme of Energy Transition for
Canada’s Energy Story after considerable thought. The
term “energy transition” has been broadly accepted as a
necessary evolution in the production and use of energy.
While there seems to be a consensus, if not unanimity, in
the value of energy transition, there appears to be limited
agreement on what it comprises. Related terms, like
cleantech, suffer from the same ambiguity. What we can
agree on is that reducing our impact on the environment,
and especially on the atmosphere, will benefit everyone.

With that in mind, we issued an invitation to members of
the energy sector and those who are connected to

the sector to tell us what actions they are taking which
they believe are supporting a transition to a cleaner
energy economy.

We were not disappointed. Organizations and individuals

responded with a multitude of examples of their activities.

In some cases, the line to energy transition is clear.
Technologies that generate energy with a significant
reduction, or elimination, of GHG emissions per unit

of energy produced are unambiguously facilitating a
transition. However, other contributors explained that
their activities, while not immediately obvious, will have
significant impacts on our energy future.

You will find in Canada’s Energy Story articles discussing
new energy sources and much more. There is a review of
legislative measures under which industry must manage.

There are examples of energy storage solutions that are
both efficient and enable low-emission, intermittent
electricity sources to compete in the market. Improvements
in construction techniques that can speed the installation
and reliability of infrastructure are explained. Efforts are
underway to improve energy education, so that young
people are equipped to make informed, reasoned decisions
about energy. You will also find an article on hydropower. It's
an important low-emission source widely used in Canada
but whose future is affected by regulatory and construction
management concerns.

We cannot lose sight of the necessary conditions for

a successful energy transition, however you define it.
Canadians have the advantage of an existing energy sector
that provides abundant, reliable, secure, affordable energy.
Those are the minimum conditions that energy consumers
in Canada expect. To put those at risk would have important
implications. A serious threat to that status quo could
generate significant resistance to low-emission innovation.

We believe that in Canada’s Energy Story you will see that
Canadians have accepted the challenge. Innovators know
that they cannot be accepted unless their innovations
deliver at least the same quality of service that energy
consumers in Canada have come to expect.

Happily, we are part of a creative sector supported by
world-class expertise. We can also take comfort in the fact
that there is always a market for good ideas.
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THE URGENCY OF ENERGY EDUCATION

In a country where energy and climate change can
be polarizing topics and complex terms like energy
transition, net zero, and decarbonization frequent
dinner table conversations, it's no surprise that youth
in Canada are keen to learn more about the actions
they can take today to create a more sustainable
future for themselves.

That's where Inside Education comes in.

INSPIRING THE NEXT GENERATION
Established 40 years ago, Inside Education is Alberta’s
largest environmental and natural resource education
charity. Working with teachers and students across

Alberta, Inside Education inspires and educates students

to work towards a balanced, sustainable future for our
environment, economy, and society.

If today's students become informed and engaged
leaders in tomorrow's issues who can make informed,
responsible decisions, we believe the world will be in
good hands.

Impacting the learning of over 25,000 students inside
and outside the classroom every school year in over
10 urban, rural, and Indigenous communities across
Alberta, Inside Education strives to create positive
experiences, encouraging youth to be informed and
responsible environmental stewards.

Inside Education's flagship programs are the youth
environmental leadership summits, including the
award-winning Generate: Youth Energy and Climate
Leadership Summit.

Every year, Inside Education’s environmental education
summits offer behind-the-scenes access to energy
innovation in action, face-to-face connections

with experts, and diverse perspectives for high

Participants network with experts from industry, government, academia, NGOs, and
Indigenous leaders during a morning of round table discussions.

school students and teachers to connect directly and
meaningfully to our country’s energy landscape.

Inside Education believes experiential learning
opportunities like Generate equip students with the
knowledge, critical thinking, and leadership skills to
provide a foundation for informed decision-making and an
ongoing commitment to responsible stewardship of our
country’s natural resources.

THE GENERATE YOUTH ENERGY AND
CLIMATE LEADERSHIP SUMMIT

Since its inception in 2011, the Generate Energy and
Climate Youth Leadership Summit has brought together
thousands of students, teachers, and experts from
industry, government, academia, NGOs, and Indigenous
leaders. Together, they work to increase understanding of
key energy and climate topics and support young leaders
in positively contributing to our energy future.
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Generate participants immerse themselves in hands-on activities to understand key energy topics better!

Whether attending an inspiring keynote or embarking on
an immersive tour of a research institution or a renewable

energy site, large-scale youth summits like Generate
provide students with the once-in-a-lifetime educational
opportunity to get face-to-face with energy experts
creating lifelong memories.

To ensure the conversations at Generate are as dynamic
as our energy landscape, Inside Education is inviting
schools from across Canada to participate, ensuring the
participants are from a mix of rural, city, and Indigenous
communities from Canadian high schools nationwide.

Garnering applications from as far north as Whitehorse,
Yukon, and as far east as Clarenville, Newfoundland,

“We are blown away by the Generate applications this
year - the creativity, innovation, and passion for teaching
and learning about our country's energy landscape is
inspiring,” says Kathryn Wagner, Executive Director at
Inside Education. “Students want to learn more and have
their voices heard. The goal of Generate is to get students
thinking about why sustainable energy matters and the
role they play in our shared energy future.”

EQUIPPING STUDENTS FOR
SUSTAINABLE FUTURE

Generate Energy and Climate Youth
Leadership Summit provides students
valuable opportunities to engage with
experts, gain hands-on experiences, and
develop leadership skills in sustainability and
innovation. Inside Education equips the next
generation with the knowledge and tools to
balance economic, social, and environmental
priorities to ensure sustainability and
resiliency in our energy systems.

Throughout the summit, subject matter
experts, tour guides, and Inside Education
staff provide students with real-life examples
of how they can incorporate what they've
learned into their everyday lives, school, and
community. Upon completing Generate,

the participants take what they've learned
throughout the four-day summit to
implement an energy and climate education
project that extends the learning and summit
experience to their schools and communities.

In the past, post-summit action projects have ranged from
building a self-sustaining greenhouse and community
garden to outreach events aimed at educating younger
students about sustainability to creating 3D-printed

wind turbines to explore the efficiency of renewable
energy technologies.

Inside Education believes that energy and climate
education isn't just about teaching facts and figures; it's
about equipping youth with the ability to navigate the
complexities of these topics and sparking a passion for
innovation, stewardship, and positive change.

Thanks to the support of our program partners, Inside
Education’s programs are offered at no cost to reduce
barriers to high-quality education.

“The summit will definitely be one of my favourite
moments from my whole high school career. Thank
you for giving us the opportunity to meet so many
great people and learn how | CAN impact the future of
our country.”

Destiny,
Student, St. Mary Catholic School, Westlock
2023 Generate Participant

Generate participants work on developing their critical thinking skills and promote
innovation and creativity to better understand our country’s energy future.

A GATHERING OF YOUNG
CLIMATE LEADERS

Inside Education’s 14th youth
environmental leadership summit
will be held in Calgary from March 13
to 16, 2025.

This year’'s confirmed expert guests,
guides, and speakers include

Dr. James Makokis and Anthony
Johnson, the acclaimed Two-Spirit
winners of The Amazing Race
Season 7; Bryan Helfenbaum, Vice
President of Clean Technology at
Alberta Innovates; Jaeson Cardiff,
CEO at CleanO2 Carbon Capture
Technologies, and 20-year energy
industry veteran Lisa Pollio of
Energy Safety Canada.

For more details about the summit
and how to get involved, please visit
www.insideeducation.ca/youth-
summits/provincial/generate/

CANADA'S ENERGY STORY
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First Nations
Power Authority ™

As Canada’s clean energy industry grows, Indigenous
involvement and opportunities have become crucial.
Indigenous procurement, leadership, land rights and
more are important considerations for the energy sector
in Canada.

First Nations Power Authority (FNPA) is an Indigenous-
led organization dedicated to supporting energy

sovereignty and opportunities for Indigenous people
and communities. As such, they proudly assist with clean
energy project development centred around Indigenous
involvement.

Under the First Nations Opportunity Agreement (FNOA)
with SaskPower, FNPA helped develop two exciting
Indigenous-led solar projects in Saskatchewan: the
Awasis Solar Project and the Pesakastéw Solar Project.

THE AWASIS SOLAR PROJECT

The Awasis Solar Project was the first to be developed
under the FNOA. Cowessess First Nation and Elemental
Energy partnered on the Awasis Solar Project. It is
located on Cowessess First Nations land, east of Regina,
Saskatchewan, and currently produces 10 Megawatts

of solar energy. It has been operating successfully since
2022.

FNPA's role in this project was foundational. They
managed many of the project logistics and specifics.
Most importantly, FNPA was responsible for selecting the
Indigenous nation that would be the majority owner of
this project. They chose a nation that would:

- Benefit from involvement in the project, economically
and otherwise.

- Continue investing in clean energy following the initial
project.

- Have the capacity to be involved.

The Awasis Solar Farm

FNPA chose Cowessess First Nation as the best fit for the
Awasis Solar Project. They had built internal community
and leadership capacity from a previous solar project, a
passion for investing in clean energy, and an enthusiasm
for economic opportunity.

Initially, Cowessess First Nation had 51% ownership in the
project. At this point, they've bought out far more.

Their commmunity continues to benefit economically
from their involvement in this project through ownership
experience, equity returns, and lease revenue. Additional
benefits include building skills and career opportunities
for coommunity members and leaders. Following the
Awasis Solar Project, Cowessess First Nation won a bid for
another clean energy project—a 200 MW wind farm.

Feel free to learn more about this project by watching
this video, shot and edited by YNot Media and Drone

Footage Saskatchewan.
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THE PESAKASTEW SOLAR PROJECT

The Pesakastéw Solar Project is a 10 MW solar farm
in Treaty 6 near Weyburn, Saskatchewan. It was up
and running by 2022, providing clean energy to the
Saskatchewan electrical grid.

Panels at the Pesakastéw solar farm

This project is the result of collaboration between the
Pesakastéw Solar Limited Partnership, Natural Forces,
George Gordon Developments Ltd. (GGDL), First Nations
Power Authority (FNPA), and Red Dog Holdings Ltd.
(RDHL). The Pesakastéw Solar Limited Partnership owns
the project and Natural Forces is doing the project
development. GGDL is the economic development branch
of George Gordon First Nation while RDHL is the economic
development branch of Star Blanket Cree Nation.

The project takes up around 110 acres of land and

connects directly to the SaskPower substation nearby. It

provides electricity to about 2,500 homes annually.

FNPA was a proud member of the team making this

project possible. They:

Managed the legal
agreement negotiations
with SaskPower

- Procured the developers

- Conducted interviews

with Indigenous nations
interested in involvement

- Selected the Indigenous

nations that were best
equipped to manage and
build off of this project

The strategy and development behind the Pesakastéw
Solar Project were as follows:

1. Development Stage: Assessing the solar resources,
surveying, consulting with community stakeholders
and regulators, working with the rural municipality,
applying for permits, and optimizing the layout.

2. Construction: Preparing the land, building all necessary
access roads and panel racks, and beginning the
process of connection with SaskPower.

3. Operation: Start producing power, monitor for wildlife
and real-time alerts, make regular visits, and operate for
20 years.

4. (Potential) Decommissioning: Assessing all equipment
after 20 years, and either reclaiming the site and
taking it all down or receiving approvals and permits to
continue producing energy.

The construction phase of the Pesakastéw Solar Project

The results and impacts of the Pesakastéw Solar Project
have been exciting to see. Since the project's completion
in 2021, the system size is now 14, 080 kW. The annual
production (kW/year) is 23, 780, 000. The Indigenous
communities involved in the project enjoy long-term
benefits in the form of financial stability, and hiring and
employment opportunities.

As champions for an Indigenous-led clean energy
sector, FNPA was heartened by the opportunity to help
develop two majority Indigenous-owned solar projects in
Saskatchewan.

Indigenous involvement in clean energy projects
addresses energy sovereignty, economic reconciliation,
career pathways, and more. FNPA supports a future of
Canadian clean energy projects defined by Indigenous
participation and values.

FNPA continues to advocate for set-asides and
meaningful engagement in clean energy development
for Indigenous communities in Canada.
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SIEMENS
CNeEercy

The North Sea, a challenging environment with towering
waves and biting winds, is becoming a showcase for a
diverse mix of green technology in renewable power
generation, infrastructure and Power-to-X. And if the
energy transition can be delivered here, it shows that it can
be achieved anywhere in the world.

Brazil, for example, could connect gigawatts of untapped
offshore wind potential along the Atlantic to the grid. The
High Plains in Texas alone could supply enough wind
energy to power 9 million homes in the US. And China'’s
western deserts, rich in wind and sun, could help the
country stop adding new greenhouse gas emissions by
2030, despite an increase in energy consumption.

And Canada could meet its ambitious emissions
reduction targets.

The projects in the North Sea are a prime example of how
collaboration can help reach carbon emissions reduction
goals. In 2022, the governments of Belgium, Denmark,
Germany and the Netherlands signed the Esbjerg
Declaration, initiating a cross-border collaboration to make
the region “the green power plant of Europe”. Last year,
joined by the leaders of France, Norway, and the United
Kingdom and Luxembourg, they increased offshore wind
targets from 30 gigawatts today to 120 gigawatts by 2030
and up to 300 gigawatts by 2050, covering more than
half the renewable capacity required to make the EU
climate neutral.

MITIGATING CLIMATE CHANGE WITH
CONNECTING GREEN POWER

For the North Sea, several key factors make it a complete
energy hub. Northwestern Europe, with its long coastline,
ferocious storms and towering waves, can be a harsh
environment, but “it's a great place for offshore wind,” says
Lottie Edwards, Platform Package Manager at Siemens
Energy. “It's one of the windiest places on the planet.”
Shallow waters make it easy to install turbines, plus the

Floating substation solutions, like at Moray West, optimizes the connection of floating

offshore windfarms to the grid to open the next frontier for renewables.

geology that kept natural gas in place for millions of years
is the perfect place to bury carbon dioxide.

Edwards is responsible for installing and commissioning
the transmission equipment for the Moray West project,
an 882-megawatt wind power plant 22.5 kilometers from
Scotland’s coastline. “When completed, the project will
offset 1.1 million tons of CO 2 emissions each year,” says
Edwards, “and provide enough renewable electricity for
the equivalent of 1.3 million homes.” Siemens Energy is
providing the offshore substation consisting of Offshore
Transformer Modules (OTMs) for the project and the
onshore substation, while partner Siemens Gamesa is
responsible for the wind turbines and blades.

ENSURING CROSS-BORDER POWER
EXCHANGE

Viking Link is another project that illustrates how cross-
border collaboration is key to building green energy hubs:
A 765-kilometer HDVC interconnector linking Denmark
and the UK. This bi-directional superhighway allows
electricity to be transmitted between the two countries in
both directions.

CANADA'’S ENERGY STORY
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Infrastructure like the Viking Link interconnector are vital tackling emission goals
and ensuring energy security.

Such interconnectors help optimize the use of excess
renewable energy, says Peter Weinreich-Jensen, Managing
Director at Siemens Energy in Denmark. “We can send
wind power to Denmark. Then after a few hours, when the
winds blow in Denmark, we can send power back to the
UK, exploiting excess energy and stabilizing the grid.”

Interconnectors act as a step path, allowing countries

to connect with their neighbors to send surplus energy
across borders, to where it's needed and vice versa. For
example, the Danish power grid is also connected to the
German one, adds Weinreich-Jensen, and allows electricity
to be traded across Europe, positively impacting the
continent’s green energy transition and increasing its
energy security.

ACCELERATING GREEN SHIPPING WITH
HYDROGEN

The North Sea offers yet another way to use renewable
energy with the production and storage of green hydrogen
through electrolysis. In Kassg, Denmark, the world’s largest
e-Methanol production plant is being built, which will
produce 42,000 tons of e-Methanol annually, synthesized
from hydrogen and captured CO?. “The electricity for the
50-megawatt electrolyzer plant will come from a local

16 CANADA’S ENERGY STORY

solar park and wind power from the sea,” says Holger Riess,
Project Manager for Siemens Energy in Kassg. The project
uses Siemens Energy electrolyzer technology to produce
hydrogen. This is fed into a synthesis process where it is
combined with carbon dioxide to produce e-Methanol.

Most of the e-Methanol will be supplied to the Danish
shipping group, Maersk, to power their container ships.
The green fuel is seen as crucial to the energy transition

in shipping, which accounts for 3 percent of global
greenhouse gas emissions. “There are about 55,000

ships in the maritime sector that run on fossil fuels, and
e-Methanol is seen as one of the most important solutions
to make these ships carbon neutral,” Riess says.

Hydrogen is not only in demand for shipping, but will also
be used to reduce emissions from steel mills, refineries
and the chemical industry. However, this will require
millions of tons of green fuels. For the green transition,
the world will need many energy hubs like the North Sea
—with large-scale production of energy from renewable
sources, interconnected grids and powerful plants to
produce clean fuels.

INVESTING IN THE ENERGY TRANSITION:
GREEN JOBS AND ECONOMIC GROWTH

It is no surprise that creating a green energy hub in

the North Sea is attracting global interest. Political
stakeholders from countries as Australia, Japan and
Vietnam have come to see what it takes to establish an
integrated system that brings not only clean power, but
also green jobs. “The countries surrounding the North
Sea are in a great position to transition to a greener
energy mix,” says Lottie Edwards.

Creating a standard for these new projects is important,
says Edwards, adding that bringing in the experience
from building similar facilities and using the standard
designs developed in previous projects makes the
process run smoothly and efficiently. Moreover, the
experience can be applied to projects in other parts of
the world: If we can do it here,” says Edwards, “we can do
it anywhere”.

About the author Niels Anner is an independent journalist based in Copenhagen, who
writes on business, science, technology and society in Northern Europe.

Photos and videos Siemens Energy
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WORLD HYDROPOWER

In 2023 14% of world electricity was hydropower,* totalling
4,210,000 gigawatt hours (GWh). The largest producer was
China, with 900,000 GWh. Canada was tied at second with
Brazil at 400,000 GWh.”

The largest hydroelectric project in the world is China’s
Three Gorges Dam, producing 99,000 GWh from a
capacity of 22,500 megawatts (MW).

HYDROPOWER IN CANADA

Canada’s first hydropower plant began operation in 1885
at Montmorency Falls, Quebec. The first 100 MW+ capacity
plant was completed in Ontario in 1922, the Sir Adam Beck
1 power station. The largest hydropower plant in Canada
(ninth in the world) with 7,722 MW of capacity is the
Robert-Bourassa Station (Quebec).

Canada has 113 hydropower plants with a capacity of at
least 100 MW.*

SIMPLE MECHANICS OF HYDROPOWER
Hydropower is the largest source of clean, renewable
electricity and produces virtually no greenhouse gases
(GHGs). Its only emissions are during construction and
maintenance.

The standard formula for hydro project capacity:

Net Head (m) x Flow (ma3/second) x 9.8 (m/seconda2) =
Capacity (kw)

Head is elevation of the top of the facility to the bottom.
Acceleration due to gravity is 9.8 (m/seconda2).

An old hydro project in British Columbia near Christina
Lake, off Kettle River, existed from 1901 until it was
dismantled in 1922, it was recently considered for
refurbishment, and would require the installation of new
turbines, transformers, and a transmission connection.

The powerhouse elevation is 445 m, the plant intake 483
m, the net head 38 m, the assumed design flow is 90 mA3/
second, and the minimum flow assumed is 3 ma3/second.
On this basis the project capacity would be:

38 x 90 x 9.8 = 33,516 kw, or 33.5 MW.

Assuming stream flows are constant at 90 mA3 for 24
hours per day, 365 days a year, the energy output would be
335 MW X 24 x 365 = 293,460 MWh/year.

However, constant flows are unlikely. Most small projects
in BC have an average capacity factor, or availability, of
roughly 42% (higher if they have storage). At 42% the
project would generate 123,200 MWh/year. At 35% it would
be 102,700 MWh.

The soon to be completed BC Hydro Site C Project in NE
British Columbia, the only major project currently under
development in Canada, will have a capacity of 1,J00 MW
and generate 5100 GWh/year of energy.”

FUTURE POWER NEEDS

The world is electrifying: heat pumps, cryptocurrency,
artificial intelligence (Al), electric vehicles (EVs), hydrogen
production, and liquefied natural gas (LNG), are driving
power demand. Analytics firm Wood Mackenzie “foresees
North American electricity demand increasing by 50

per cent by 2050 in part due to the rapid rollout of data
centres but also because of electric vehicle demand

and the electrification of heating and other trends.”®

The Economist journal reports “The energy used to train
OpenAl's GPT-4 model could have powered 50 American
homes for a century.”® - a staggering 54,000 MWh of
electricity.

New Scientist states “Much of North America may face
electricity shortages starting in 2024...New York, New
England and the entire western US along with some of the
populous Canadian regions, such as Ontario and British
Columbia, are at elevated risk of experiencing electricity
shortfalls in summmer heat waves or winter storms.””

Ember, “Global Electricity Review — 2024", May, 2024.

Canada Energy Regulator, “Market Snapshot: Canada - 2nd in the world for
hydroelectric production”, June, 2076.

Wikipedia, “List of hydroelectric power stations in Canada”, September, 2024.
Allied Hydro Council of British Columbia, “Site C — Review", August, 2017. Site C will
have about a 48 m head and a licenced maximum flow rate of 2,700 ma3/sec likely

beyond the normal operating range. Thus at 48 x 2,300 X 9.8 = 1JOOMW. At 53%
availability that is about 5100 GWh/year.

Times Colonist, October 3, 2024.
Economist, “The breakthrough Al needs”, September, 2024.

New Scientist, “Much of North America may face electricity shortages starting in
2024", January, 2024.
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Gabriel Gigure has said “The end of Quebec’s electricity
surpluses is fast approaching, but the solutions proposed
by the government are either too little or too late".® In
August, 2024, the Energy Minister of Ontario said “We will
need at least 60 per cent more energy by 2050".

Siventson & Associates Consulting Ltd:
. '

IIRE0ne¥25 0155816656
el 25018881941
Email" lorne:sivertson@shaw.ca

British Columbia, long a net exporter of electricity, in 2023
became a net importer leading BC Hydro to issue a Call
to independent power producers (IPPs) for 3,000 GWh of
power. Interestingly, the Call led to 9,000 GWh of power
supply proposals, though only one a hydropower project
with the others being bioenergy, solar and wind projects.

The B.C. Environmental Assessment Office currently has

five LNG projects listed as being developed or under review:
Kitimat LNG, Cedar LNG, LNG Canada, Ksi Lisims, and
Woodfibre LNG? - if built these will be major electricity draws.

The LNG Canada Project at Kitimat, initially considered
clean Electric-Drive technology. For a 12 million tonnes/year
plant that could require 265 MW of electricity, one-quarter
of BC Hydro Site C's capacity. However, LNG Canada
decided (for at least the first phase of operations) to use
Direct-Drive technology via both electricity and natural
gas, with the resultant substantial GHG emissions.

The Province of BC is aware future LNG projects could
be a major draw on BC's power, warranting serious
consideration as demand is forecast to grow from 54,000

GWh in 2021 to 60,000 GWh in 2030 and 70,000 GWh in
2040 —-more than three Site Cs.'° A University of Victoria
report indicated 6 Site Cs are needed by 2040.'* Given
this outlook in BC and Canada, what are the options and
related costs and risks?

It should be noted a possible major market for BC
electricity could be a new hydrogen industry. If the
hydrogen is “green”, produced with electricity, that would
be the case. However, while the Province announced

a Hydrogen Strategy in 2021, there have been no
developments.'?

NEW HYDROPOWER SUPPLIES

While Canada has a long history of hydropower, there is
only one major plant currently under development, Site
Cin BC.** As noted, the 2023 BC Hydro Call for power

saw only one hydro project on the list. Canada currently
provides 10% of world hydropower production, by 2040 this
is expected to fall to 8.5% (ibid. ref. 2). Why?

The projects in Table 1 using DBB procurement strategy
involved construction of new dams by government utilities
while projects using the P3/DB and DB did not. No doubt
that must account for some of the cost difference.

Criticisms of hydropower projects include: dams flood
lands, displace people, kill fish, are dangerous, and have
significant schedule and cost risks. On the latter point,
Bent Flyvbjerg says that among major project types
hydroelectric dams are one of the highest in the range
that “..are in danger of extreme cost overruns that destroy
projects and careers, blow up corporations, and humiliate
governments."'“ It is important to note his emphasis on
governments, often the builder of such projects.

8 Gabriel Gigure, in MEI Publications, September, 2024.

9 B.C. Environmental Assessment Office, List of Major Projects”, 2024.

10 BC Hydro, “2025 Integrated Resource Plan (IRP)”, June, 2024.

11 University of Victoria, “B.C. will need huge power supply increase to electrify

transportation industry”, October, 2019.

12 Province of British Columbia, “B.C. Hydrogen Strategy”, July, 2021. In mid-October,
2024 the Australian firm Fortescue cancelled its green hydrogen project due, it said,
to high power prices in BC. It would have required 1,100 MW of power, the capacity of
Site C.

13 TC Energy in Ontario is planning a 1,000 MW pumped storage hydro project for 2030.

14 Bent Flyvbjerg and Dan Gardner, “How Big Things Get Done”, Penguin Random
House Canada, 2023.
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TABLE 1
New Canadian Hydropower Projects — Profiles

Location BC

Capacity MW 132 695 824
Energy GWh/Y 806 4,400 4,900
Availability 70% 72% 68%
Ownership Prov. Prov. Prov.
Procurement P3/DB++ DBB++++ DBB
In Service 2018 2021 2023
Capital Cost

Billion $11 $10.5 $13.5
Million/MW $8.3 $15.1 $16.4
Unit Energy

Cost

$/MWh $105+++ $166 $229

+ Waneta Expansion.

++ John Hart was a public/private/partnership (P3) using a design-build (DB)
procurement strategy.

+++ Unit Energy Cost is calculated assuming a 100-year project life, a 6% annual cost of
capital (discount rate), and assumed annual O&M and normal parts replacement.

++++ DBB (design-bid-build) is a common procurement strategy for Crown owned
power corporations. Owner provides the project design then requests bids from
contractors to build components. The owner assumes most of the risks.

+++++ DB (design-build) is a relatively new form of power project procurement strategy.
The project owner provides basic project parameters and requests contractors to submit
bids to design and build the project, assuming all (or most of the risks — schedule, cost,
performance, etc.).

A contributing factor to Canadian hydropower cost is
that regulatory approval can take ten years. BC has not
allowed new hydropower storage dams for years, another
availability and cost factor. Hydro projects now must

be “run-of-river”, meaning projects must either find
supplemental power supplies, gain access to existing
reservoirs, or employ battery storage, all are costly.

Section 5 showed hydropower can be expensive, but not all
is. Cost appears heavily influenced by the project ownership
and procurement strategy. In BC, projects owned by one
IPP using DB procurement, were relatively low cost (as per
Table ).

Man. N.L. BC BC BC

185 335 1,00
760 630 5,100
47% 21% 53%

PP IPP Prov.
DB+++++ DB DBB
2002 2015 2025
$0.28 $0.93 $16.0
$1.5 $2.8 $14.5
$84 $105 $211

The two IPP projects in Table 1 were built and 50% owned by
Columbia Power Corporation, the former CEO of which is this
paper’s author.** The other owner is Columbia Basin Trust.

COSTS FOR OTHER RENEWABLE POWER
OPTIONS

There is a wide range of sources of green, renewable
power available in Canada (as set out on the next page).

The capacity factor, the availability of projects’ power, is
a key issue. The International Renewable Energy Agency
shows, on a world basis, in 2023 the capacity factor for
bioenergy was 72 %, hydropower 53%, solar PV 16%,
onshore wind 33%, and offshore wind 41%.'°

Table 2 indicates a number of the supply options are
lower in cost than the unit energy costs for hydropower
shown in Table 1. However, this is not true for the IPP
projects listed here using DB procurement. Costs are
quite similar.

15 Lorne Sivertson, “Hydroelectric Projects — Risks and Management”, Natural Gas and
Electricity Journal, September, 2013.

16 International Renewable Energy Agency, “Renewable Power Generation Costs In
2023",2024. They note that in 2023 95% of the world's new renewable energy was
solar or wind.
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TABLE 2
BC Renewable Supply Options — Costs/MWh

Wind-onshore $45 $75
$100 $125
Solar PV $40 $60
$100 $200
$150 $200
$100
$100 $150
CRT DSBs++ $75 $125
US Mid C $40 $55

Wind-offshore

Run-of-river hydro
Tidal

Bioenergy $70
MSW+

+ Municipal solid waste

++ Columbia River Treaty Downstream Benefits

Flyvbjerg, in his analysis of hydropower, argues they

are costly, with a “danger of extreme cost overruns”
which does seem true for a number of projects in Table
1. Flyvbjerg argues the low-risk power projects are solar
and wind power, because they are “extremely modular...
modular is faster, cheaper, and less risky.” But again, we
note, availability must be considered in this comparison.

To the cost point, the author of this paper sent to
Flyvbjerg a paper, “Hydroelectric Projects — Risks and
Management” (ibid. ref. 15) demonstrating not all
hydropower projects are costly and risky. It depends to
some extent on the procurement strategy followed by
the project owner and who the owner is, which Flyvbjerg
acknowledged.

CONCLUSIONS

The world is electrifying and catching out ill-prepared
industry and governments. Once a key source, going
forward hydropower appears to be losing its primacy
with only one major hydro project under development in
Canada. Most hydroelectric projects built in recent years
by government-owned utilities in Canada, using DBB
procurement, have been substantially over-budget and
behind schedule.
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Back to the question: hydropower projects in Canada,
what went wrong and where are we going? The answer
is few are being built due to: regulatory obstacles, lack

of available water resources, outdated procurement
strategies *7, costly and complex dam building, and, in
some cases, inadequate project management. Wind and
solar options are now out-competing and displacing
hydro, technologies which are, as Flyvbjerg writes,
“modular...(which is)... faster, cheaper, and less risky”.
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TriplePoint

The Fischells Salt Dome project, led by Triple Point
Resources, is not just another energy infrastructure
initiative—it represents the foundation of an evolving
energy economy. Positioned strategically on Canada’s
east coast in Newfoundland and Labrador, this unique
geological formation will play a pivotal role in advancing
energy storage solutions and supporting global energy
transition goals.

As the world shifts away from fossil fuels, reliable energy
storage becomes increasingly essential. A combination of
technologies including batteries, hydrogen storage and
compressed air energy storage (CAES), will be needed to
meet future energy needs. Batteries provide short-term
solutions, typically storing energy for a few hours, whereas
hydrogen and CAES are better suited for longer durations.

At Fischells, two distinct storage systems, CAES and
hydrogen, will operate side-by-side within the same salt
dome. This dual-storage model offers more than just grid
stability; it ensures efficient energy management across
timeframes, from short-term demand adjustments to
long-term seasonal balancing.

Moreover, underground hydrogen storage addresses
energy surpluses and ensures the availability of
dispatchable power during Dunkelflaute events —
periods with minimal wind or solar production. With the
growing risks posed by climate change and geopolitical
uncertainties, strategic hydrogen reserves will be
essential for Europe’s long-term energy security and
decarbonization goals.

This project not only supports Newfoundland's local
energy needs but also positions Canada as a global
clean energy solutions provider, with direct benefits for
international partners.

A NATURAL ASSET WITH GLOBAL IMPACT:
FROM DORMANCY TO DEVELOPMENT

The Fischells Salt Dome has a long and interesting history.
Discovered during mineral exploration in the 1960s,
prospectors searching for oil, gold and other minerals found
a vast salt deposits instead. As the global energy landscape
now shifts towards renewables, this previously overlooked
resource has become a critical enabler of energy storage.

Located in Newfoundland and Labrador’s premier wind
corridor, near the St. Lawrence Seaway and transcontinental
shipping routes, the site offers unmatched access to both
domestic and European markets.

Why Fischells Salt Dome
is Key to Canada’s

Energy Future TriplePoint

Fizchells Salt Dome
&| Unique geslogical lermalion for lange-

scale hydrogen and CAES

‘Stratagically lncated below the Trans

Canada highway, 10tm away from
'a tha ooean and deep seaport. Major

Powerine crosses the proparty

o, Proximity to renewable ensrgy
1 sources {wind) in one of the
best wind cormidors In the weeld

Direct accass to export routes for
hydrogen and Powerline

DUAL-STORAGE STRATEGY: HYDROGEN AND
CAES AS A GAME-CHANGER

Compressed Air Energy Storage (CAES): A Reliable
Solution for Grid Stability

CAES is a proven technology that has been in use since the
1970's. It works by using wind energy to compress air, which
is then stored in salt caverns. When energy is needed, the
air is released to drive turbines, generating electricity.

Each cavern at Fischells has the potential to store enough
compressed air to generate a power output of 150 MW with
a storage capacity of 3.5 GWh per cycle.

Key benefits of CAES include:

« Grid Reliability: Balances peak demand and ensures
the grid remains stable during periods of high
consumption.

Energy Efficiency: Stores excess wind energy, reducing
waste and smoothing out fluctuations in supply.
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« Environmental Impact: Plays a similar role to gas
turbines but with significantly lower emissions.

- Backup Power for Maintenance: Provides backup
power to the local grid and other energy producer
during scheduled infrastructure maintenance,
reducing the need for diesel generators currently used
for this purpose.

In addition to stabilizing the grid, CAES will also support
energy needs for ammonia production—a preferred
method for transporting hydrogen internationally, due to
the current difficulties of shipping hydrogen directly. As
companies in Newfoundland request energy allocations,
CAES will ensure demand is met efficiently, maximizing
the use of hydropower and wind energy while reducing
reliance on fossil fuels.

How Salt Cavern Works

For Compressed Air Energy Storage (CAES)

st ¥ y J TriplePoint

Hydrogen Storage: Unlocking New Markets and
Economic Potential

Hydrogen is rapidly emerging as a key fuel for the future
and the Fischells Salt Dome offers an ideal storage
solution. Hydrogen allows surplus wind energy to be stored
and used later, providing a dispatchable energy source
when needed.

Two strategic benefits of combining hydrogen and CAES
at Fischells are:

- Maximizing Equipment Utilization: By offering both
storage solutions, the project ensures that infrastructure
is used efficiently, minimizing downtime.

- Reducing Energy Loss: With the flexibility to switch
between CAES and hydrogen storage, no energy goes to
waste during high wind production periods.

The synergy between CAES and hydrogen storage makes
Fischells a benchmark for innovation in energy storage,
enhancing grid reliability, driving energy efficiency and
opening new business opportunities for both local and
international markets.

How Salt Cavern Storage Work
For Hydrogen Storage

How It works:
Efficient: w s
far atee s hieating, or fuel calls, e el
High Demand: £ o . 4
s e TriplePoint

A STRATEGIC ASSET FOR CANADA

AND THE WORLD

The Fischells Salt Dome is a vital component of Canada’s
hydrogen value chain, addressing domestic needs while
advancing the nation’s ambition to become a premier
energy exporter. Through partnerships like the Canada-
Germany Hydrogen Alliance, the project positions Canada
as a key supplier of green hydrogen storage to Europe
and other regions struggling to produce enough clean
energy or establish the reserves needed for a sustainable
energy economy. Strategically located on Canada’s east
coast, Fischells offers direct maritime access to both
regional and global markets.

Europe’s limited underground hydrogen storage

capacity presents a major challenge to achieving its
decarbonization goals. The Fischells Salt Dome offers long-
duration storage, ensuring reliable hydrogen availability
during peak demand and seasonal fluctuations. As Europe
accelerates renewable energy deployment, the project

will play a critical role in balancing supply, strengthening
energy security and supporting the continent’s transition
to a low-carbon future.
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ECONOMIC BENEFITS AND REGIONAL
IMPACT

The development of the Fischells Salt Dome will deliver
wide-ranging economic benefits for Newfoundland and
Labrador such as:

- Job Creation: New jobs in construction, engineering
and energy management.

- Investment Attraction: Reliable, clean energy will
attract industries prioritizing sustainability.

- Long-Term Growth: The dual-storage model ensures
stable revenue streams by meeting both local energy
needs and export demands.

This initiative aligns with Canada’s national energy
strategy and supports the goal of achieving net-zero
emissions by 2050.

Solving Renewable Energy’s
Storage Challenge using Salt Cavern

Tallored Cavems for Unique Energy Needs

% Hydrogen Storage @ Compressed Air
& ) Storage
- FISCHELLS HYDROGEN STORAGE i) Energy {CAES)
POTENTIAL FBCHELLS CAES POTENTIAL
‘Por caam:. 9 800 Tannes Capacity: 150+ N par cavem

Erergy  320GWh Ensqy: 35 Gt par cavam
Suppert for
+ Shora Rydrogen * Purchasing the expess skeciricty b
+ Pravide securty of supply  whove compressed i
ermareca eseme oty
+ Hasards aailabl oally to help producers and ammonia procction)
bl thal offake agreaments

Al suppert for the Lotsl Grid (NL Hydro)
+ Prowide on deenand peak ioad
management and grid resifency

SEASONAL BTOCKPILING

+ A piace for mic-streamers, of-taers and
@nd-users o eep hydragen for laler use

[ TriplePoint

= | wiperaetea

COLLABORATION, NOT COMPETITION: A NEW
MODEL FOR GLOBAL PARTNERSHIPS

The Fischells Salt Dome project reflects a core principle
of collaboration over competition. As energy markets
become more interconnected, international partnerships
will be essential to achieving global energy goals.

Europe’s shortage of underground storage underscores
the importance of cross-border cooperation. Projects
like Fischells demonstrate how shared expertise and
innovation can drive the energy transition forward. Triple
Point Resources is committed to working with local
partners and international allies to develop scalable
solutions that benefit everyone.

The energy transition requires more than
competition—it demands collaborative progress toward
a sustainable future.

A BLUEPRINT FOR THE FUTURE

The Fischells Salt Dome is not just an energy storage
project—it's a blueprint for Canada’s energy future. With
its innovative dual-storage strategy, the project unlocks
new economic opportunities, stabilizes energy grids,
and supports global decarbonization efforts.

With its long-term vision and strategic partnerships,
the Fischells Salt Dome is poised to play a leading role
in the global energy market for decades to come. Triple
Point Resources is committed to driving innovation,
sustainability and collaboration at the heart of Canada’s
energy transition.

Fischells Salt Dome
Result to date (currently madaled):

Tensile Strength:

Dome Dimensions: 5 km (L) X 4.5 km (W} X 1km Faghe tpicalty iy

Cavern Capability: -N:;Jm le. fid o ol

Cavern Valume: up ¥ 1.7 milkion m? each :

(CAES Caverns szed & 750k m*) Highes than typicalty seen in industry

Parmaability:

Drilling: B {Sincs 1968)

Geuphysical Survays: +8 [Sinca 1965} et e
sukabiity for pressure containment
Porosity:
Sampias ahowed very knw poroaity,

woell witin #ir arved Hy requirernents

L i TriplePoint

CONCLUSION: A NEW ERA FOR CANADA'S
ENERGY LEADERSHIP

As Canada continues its journey toward net-zero
emissions, projects such as the Fischells Salt Dome are
essential in positioning the country as a global leader

in clean energy. Triple Point Resources is proud to be at
the forefront of this transformation, delivering advanced
storage solutions that allow renewable energy to reach its
full potential.

The Fischells Salt Dome is not just a local success story—it
is a model for how Canada can lead the global energy
transition. With collaboration, innovation, and strategic
investment, this project lays the foundation for a more
sustainable and resilient energy future.
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2FuseRing

An idea is just a piece of paper. No matter how brilliant,
without people, without commmercial purpose, brilliant
concepts are a dime a dozen (paraphrasing Ray Kroc,
McDonalds). But when the right group of people come
together, they can transform a concept from a piece of
paper into reality that shines brilliantly. Sparks fly. In the
case of FuseRing brilliant illumination but no flame, no
spark. A momentary glow and that's it. A flawless weld that
is light years ahead of all conventional practice. The word
‘all' is used with no reservation.

This technigue was invented in Calgary over 2 decades
ago, funded to the tune of US$ 7 million by the oil industry
for long reach horizontals. Technique was commercialized
in automotive, accepted under ASME IX but then the
sponsor washed their hands and walked away.

FuseRing read the patents, learned the concepts and
understood the limitations. Once the conundrum was
resolved, FuseRing filed and received the first patent in
2017. The second patent in 2019. To date FuseRing has
received 6 x USPTOs, grants from Russia, China, GCC,
Korea etc.; plus published and pending. The original
technigue was to join one tube to another tube. FuseRing
has extended this concept to a broad range of industries
ranging from deep sea riser, submarine, hydrogen
pipeline, nuclear fuel rod (proven, documented by U
Waterloo Oct 2024) and nuclear decommission, refineries,
shipbuilding, Rail, aerospace to Space.

APPLICATIONS

FuseRing approached the pipeline industries first in
Alberta and Ontario, reception was hostile. Next was to
concentrate on industries with the most pain. It turns

out Nuclear has been the most receptive. For any new
build, welding is the most critical. Repairs, inspections,
manpower are some of the issues that is beyond
contractor control leading to cost overruns and scheduling.

() SYSTEM AND METHOD FOR WELDING
‘TUBULAR WORKPIECES.

(71) Applcss: Past Po Cheng. London (CA)
(72) laventor: Paul Po Cheng, Londkn (CA)

1 108

A
FIG. 1 (Prior Art)
= ) Aon o asos
(22) Filed:  Man 20,2014
12 618 Rebied U, Appadon Dte
(o) visional application No. 61/803,596, fiied on Mar.
oyl

"
e o Y " rgs
oo

Patent #1

Welding is still an art even under the most stringent
supervisions. Large projects that are undergoing repairs
are ITER and EDF in France.

Rail - as rail infrastructure age in N America and Europe,
traditional methods of joining rail using Flash Butt (FB) has
run up against the limitations of this 50 year old technique.
FB results in two soft dips 20 mm either side of weld face.
Inspection and repairs are constant.

Nuclear Fuel Rods — Nuclear fuel rods are joined under
some of the most stringent conditions because not if but
when a rod fails, it can shut down a nuclear power plant.
Publicly available data is rare but it can be safely stated
that failure does occur. Reason is Zirconium end cap is
joined to the Zirc4 tubing (generally 0.5 mm thickness) at
the shoulders. A 0.5 mm profile. A weak point. FuseRing
method is to join against the wall ID. Welds were
completed in April 2025. It was kept quiet until University
of Waterloo, Dr. Adrian Gerlich and Team completed tests
in October. Results were presented to FabTech, Orlando.
Technique is repeatable, no fusion line. A first in the world
of welding. Fuel rods can be produced with 100% certainty
of integrity.
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KSS—llis
for the Canadian

Hanwha Ocean

Submarine conference in Ottawa

Nuclear submarine - U.S. Navy has scheduled to build

2 +1(2 Virginia, 1 Columbia) submarines per year for X
number of years. Canada has announced 12 new builds
(conventional). However qualified manpower, certainty
of quality is hindering the entire N American Navy /
Shipbuilding industry. One Virginia Class (US$ 2.7 Billion)
was tied up for over two years waiting for one weld to be
repaired (public knowledge).

Wind Turbine Towers — As offshore towers and blades
increase in height and width, wall thickness of the

base segment are increasing well beyond 100 mm.
Industry cannot weld easily thick segments — residual
stress, inspections, time. Current methods are limited to
submerged arc. There are experiments with electron beam
and laser.

Hydrogen Pipeline — H2 is not a serious issue. The singular,
radial H is. It migrates without any outward signs of
embrittlement, along the path of least resistance. Failure
is unpredictable. Current practice with root weld, filler and
cap leaves heat affected zone, stress risers and residual
stress. There are discussions of blending, internal coating,
upgrading existing pipeline etc. Residual stress details will
be discussed in Summary.

Space - Much money has been spent by NASA, ESA over
the past 50+ years searching for a way to weld in Space i.e.
conventional by the Russians, electron beam by the U.S.
and recently Additive by ESA.

DETAILS
What makes FuseRing different? And how does it stand
out against current methods?

In short FuseRing technique involves an induction coil in-
between two work faces, take to hot working temperature
below melting, remove coil, push and shear. It is one

shot, autogenous and repeatable. For nuclear fuel rod to
end cap (12 mm OD), process is

in seconds. For permanent spent
nuclear fuel container lid, wind
turbine tower base, 60 seconds (an
assumption)

Result is a weld that is radically
different. The weld profile is fine
grained base to base. No heat
affected zone, no fusion line.
Hardness mapping is very close
to base material with a slight
bump at the center. OD, ID are

in compression. Across weld in
tension. Thus 12, 3, 6 and 9 o'clock
are in uniform compression.
Conclusion is that OD of weld

is resistant to embrittlement, a B
protective skin (an assumption, solid state
needs to be confirmed in 2025).

Microstructures in Transition Zone (University of Waterloo)
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Integrity of weld is documented electronically. There are
only 3 variables — induction heat, push and shear. For any
weld with a specific geometry, if the three variables fall
within the sweet spot, the weld is complete. Flawless. If the
weld falls outside of the sweet spot, the weld does not join.
The flaw is visible to the naked eye.

MARKETS

Nuclear We can weld shut spent fuel
container lid, safely. Sample weld 6"
OD proven.

Rail Joining Rail w/ no heat affected
zones, no soft dips

Fuel Rod Joining fuel rod w/ no flaw.

Repeatable. Proven, documented.

Joining 3, 4, 5" plus hull w. no flaw.
Repeatable (Navy to supply HY80 /
HY 100 when ready)

Submarine

Turbine Towers IPs pending

Hydrogen Pipeline  FuseRing currently joining 2"
OD steel pipes using solid state.
When ready will send samples for
testing against corrosion, Hydrogen
embrittlement.

Space In discussions w/ European and
U.S. launch companies. Technique
is vacuum / gravity neutral. Ultra

safe. Astronauts can weld

w/ out being welders.

Also automated welding

can be activated from

Earth, in orbit or on Mars.

Integrity of weld can be

seen by all immediately.

No flame, no spark.

Momentary glow and

that's it.

Space conference in Noordvijk

Sorsys Technologies engineers with Dr. Gerlich and students (University of Waterloo)

Enroute to meet with suppliers in the U.S.

TEAM
Sorsys Technologies is the prime contractor for Demo #1
(4", 6" OD) & #2 (12mm OD)

University of Waterloo, Dr. Adrian Gerlich and students are
advisors.

Funding for students in part supported by NSERC

Board of Advisors
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We Can Weld Large Structures in Space

Hemi-Sphencal
Head = ™[

e Vacuum / Gravity Neutral
=y Ultl'a Safe Automated, Autogenous
Parial — Paul Cheng FuseRing.com. Start-Up. 7 X USPTO+++ Astronauts can weld w/out being welders
Document integrity of weld in real time electronically
on Earth, Moon or in Orbit
Steel, Titanium, Zirconium - Proven. Done
Technique commercialized in automotive

Zircd
12mm OD
0.5 mm wall

NUCLEAR

Nuclear Waste Management Organization (NWMO)
proposed partial penetration vs. Dynamic solid state full
penetration with no heat affected zone.

hthe running surfate

2mm
450 - =T
= i ) — L
§ a0 | GO | Syt s oy & e a — 2020 NASA EB
2. R% f‘ﬁ ) Nanoracks FSW
\ f’ ‘E|5 X. [ 1969 Russia - Vitlean 2024 ESA 3D
300 _ 1972 USA— M 551
g ‘ -}5 —O— Asweld

20 ey
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Distance from the weld center [mm]

SPACE
Presentation to ESA, Noordwijk (August 2024).

RA”_ i UNIVERSITY OF
Typical Flash Butt joints w/ 2 x soft dips. Vs Dynamic solid state (blue line). Technique consumes ' =k WATERLOO
1-2 mm of Rail material (as assumption). U.S. DOT and European Commission each spent US$ 5

million in search of alternative to Flash Butt in 2016 and 2019.

Residual stress evaluation of spin induction welding

s NUCLEAR FUEL ROD

o e o T Presentation to FabTech, Orlando (October 2024).
" s o s o HYDROGEN PIPELINE

[2FuseRing] Residual stress by Dr. Dongil Kwon &amp; Team at

' @ANS Seoul National University using Frontics.
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Stewart McKelvey is one of Canada’s 20 largest law firms,
and Atlantic Canada’s renewable energy law firm. With
six offices in four provinces, and a team of more than 250
lawyers, we are adept at providing the caliber of legal
services expected from a national firm, but with the agile

»
and tailored approach of a regional firm. For close to 35
years, our lawyers have prioritized client service to deliver
outstanding results with deep experience across the full- ‘
range of practice areas.

The following articles are authored by members of
Stewart McKelvey's Energy Group. Please contact them for
guestions, or inquiries related to content.

LEVERAGING NEW BRUNSWICK'S ENERGY LANDSCAPE:
An overview of developments supporting New Brunswick’s
renewable energy transition

Over the course of 2024, New Brunswick made HYDROGEN ROADMAP!

notable strides in continuing to leverage its existing Released in early 2024, the New Brunswick Hydrogen
energy landscape as it pursues decarbonization - key Roadmap (the “Roadmap”) outlines the province's strategic
milestones include the release of the New Brunswick vision for deve|oping a hydrogen economy as a critical part
Hydrogen Roadmap, the participation in the Atlantic of its broader energy transition. This Roadmap establishes
Canada Hydrogen Alliance, and the establishment of hydrogen as a key pillar in achieving New Brunswick’s clean
the New Brunswick Energy Cluster. The government energy and climate goals. It emphasizes the Province’s

also introduced amendments to the Gas Distribution substantial wind resources, both on land and offshore, its
Act and the Pipeline Act, which now extend a regulatory numerous ice-free deep-water ports providing access to
framework inclusive of renewable gas and hydrogen Europe and other export markets, and its highly skilled

into the province’s energy infrastructure. All of the industrial workforce. In addition, and somewhat uniquely,
above actions are in furtherance of the objectives which the Roadmap also highlights the use of nuclear energy
were originally set out in the provincial government’s and specifically, the development of Generation IV Small
2022 climate change plan titled Our Pathway Towards Modular Reactors for the generation of hydrogen.
Decarbonization and Climate Resilience.

1 Government of New Brunswick, “New Brunswick Hydrogen Roadmap” (2024) at p. 7,
online (pdf): <https:/Awww2.gnb.ca/content/dam/gnb/Departments/en/pdf/Hydrogen-
hydrogene/hydrogen-roadmap-e.pdf> [‘Hydrogen Roadmap”].
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The Roadmap outlines 13 key actions to be completed by
the government over five years. The key actions generally
reflect a commmitment that the government will ensure a
supportive policy, regulatory and investment environment
for hydrogen development within the Province. To ensure
progress, the New Brunswick government has established
a Clean Energy Group within the Department of Natural
Resources and Energy Development. This group will serve
as the point of contact for hydrogen-related projects,
ensuring that the implementation of the Roadmap is
coordinated and accountable.?

The Roadmap identifies two
primary locations—Belledune and
Saint John—as potential hydrogen
hubs. These locations are seen

as ideal due to their deep-water
ports, industrial base, and existing
infrastructure including rail access, which positions them
to lead in hydrogen production, transportation, and export
in the Province.” There is considerable political effort

within the Province to promote the Belledune location

due to the provincial and federal commitments to cease
coal generation by 2030, which will require either the
transformation of, or the closure of Belledune's 450 MW
coal fired electrical generating station located adjacent

to the port. In addition, with easy access to Europe and
beyond through their deep-water ports, both hubs are ideal
because of the ability to integrate hydrogen production
with existing supply chain capabilities and to utilize
production for existing local industrial applications. For
example, the Saint John refinery, owned by Irving Qil, is the
largest producer of hydrogen in Atlantic Canada, and one
of the largest producers in Canada, generating over 200
tonnes of hydrogen per day from natural gas for use within
their operations. Irving Oil has also signaled its intention to
expand its capacity for hydrogen production from electric
sources with a long-term vision to implement hydrogen
fueling infrastructure across the Atlantic provinces.

A

The Roadmap highlights the importance of collaboration
with local industry, First Nations, and international
stakeholders. It calls for fostering innovation through
research and development projects, including pilot
programs and the establishment of a new fund to be used
to explore hydrogen'’s potential to replace fossil fuels in
transportation and industrial applications.” The Province
also commits to conducting assessments on training to
address any workforce gaps.

HYDROGEN AND RENEWABLE ENERGY
LEGISLATION

In furtherance of the commitments highlighted above, An_
Act Respecting Renewable Gas and Hydrogen® received
Royal Assent on June 7, 2024. This legislation introduced
key amendments to the Gas Distribution Act® and the
Pipeline Act’, setting the stage for future investments

in clean hydrogen and renewable gas, and integrating
hydrogen into the province's energy infrastructure.

The Act introduced several important amendments
to the Gas Distribution Act, to expand its scope and
better incorporate renewable gas and hydrogen into
the province's gas distribution framework. Notable
amendments included:

- Expanded definition of “gas” The definition of “gas” was
broadened to include not just hydrocarbons in a gaseous
state but also renewable gas and hydrogen.® This change
was essential for integrating renewable gas sources into
the existing infrastructure and regulatory frameworks.

- New franchise provisions: The concept of a “renewable
gas or hydrogen franchise” was introduced, allowing
companies to apply for the right to distribute renewable
gas or hydrogen within the province.® This provided a
clear regulatory path for new market entrants looking to
invest in clean energy distribution.

- Definition of renewable gas and hydrogen: The Act
defined renewable gas as synthetic gas derived from
biomass or gas processed from biogas that meets
standards for injection into pipelines.’® Hydrogen was
treated as a clean energy source and was included
alongside renewable gas in the regulatory framework.

2 Hydrogen Roadmap, supra note 1at 37.

3 Ibid at pp. 32-33.

4 |bid at pp. 34-36.

5 An Act Respecting Renewable Gas and Hydrogen, 2024, c 4 (N.B.).
6 Gas Distribution Act, 1999, SNB 1999, ¢ G-2.11 [“Gas Distribution Act"]
7 Pipeline Act, 2005, SNB 2005, ¢ P-8.5 [“Pipeline Act”]

8 Bill 23, An Act Respecting Renewable Gas and Hydrogen, #rd Sess, 60th Leg, New
Brunswick 2024 (assented to 7 June 2024), ¢ 4, at s.1(1)(a)

9 Ibid at s1(1)(b)~(c)

10 Ibid at s.1(1)(e)
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The Pipeline Act was also updated to accommodate
renewable gas and hydrogen. Key changes included:

Updated definition of “gas” The definition of gas in the
Pipeline Act was revised to include renewable gas and
hydrogen.'* This change ensures that renewable gas
can flow through the same pipelines currently used for
natural gas.

Clarification of gas distribution systems: The definition
of “gas distribution system” was updated to remove the
specification of “natural gas,” ensuring that all forms of
gas, including renewable gas and hydrogen, are covered
under the Act.?

The establishment of a regulatory framework for hydrogen
distribution ensures that New Brunswick is prepared to
capitalize on this emerging technology. The new franchise
system for renewable gas and hydrogen encourages
private sector involvement, ensuring that the province
remains competitive in the clean energy market. Moreover,
the Act promotes innovation in renewable energy
technologies, with the potential to expand job creation and
further economic growth in the province's energy sector.

An Act Respecting Renewable Gas and Hydrogen
represented a critical step in New Brunswick’s energy
transition. By amending key legislation, the province has
positioned itself to attract investments in renewable gas
and hydrogen, supporting its clean energy targets and
economic growth. The Act not only paves the way for the
integration of renewable gas and hydrogen into the energy
infrastructure but also lays the foundation for a sustainable
and diversified energy future. As the global demand for
clean energy grows, New Brunswick's forward-thinking
legislative framework will be essential in ensuring that the
province remains a leader in the clean energy transition.

THE NEW BRUNSWICK ENERGY CLUSTER
In August 2024, with the support of the provincial
government, the New Brunswick Energy Cluster was
launched. The Energy Cluster currently has over 100
industrial and associate members from various sectors,
including renewable energy, innovation, and research.
The Energy Cluster is designed to foster collaboration
among industry, government, businesses, investors,
First Nations and academia to accelerate the province's
transition to clean energy, and aims to boost investment
in the renewable energy sector, encourage innovation,

and help New Brunswick achieve its clean energy goals by
leveraging the strengths of all stakeholders.

The establishment of this cluster signals a clear
commitment by the provincial government to prioritize
clean energy development as a key driver of economic
growth, while bringing together diverse stakeholders, and
attracting investment. It also highlights the importance
of collaboration and innovation in meeting the challenges
posed by the energy transition.

BOOSTING WIND POWER GENERATION
Another key pillar of New Brunswick’s clean energy strategy
is the expansion of wind power. New Brunswick has seen a
surge in wind energy projects in accordance with NB Power'’s
Integrated Resource Plan'?, which outlines a pathway to

a net-zero electricity system by 2050, and includes steps

like the addition of 300 MW of installed wind capacity

by 2027/2028. The expansion of wind power is a critical
component of the province’s efforts to reduce its reliance on
fossil fuels and meet its renewable energy targets.

New Brunswick is already seeing concrete progress. NB
Power’s Request for Expressions of Interest (“REOI") for
wind, solar, and other renewable energy projects resulted
in several proposals, with the first approved project being
the Neweg Energy Project’* near Sussex, which will
generate 100 GWh annually. The Neweg Energy Project is
a collaborative renewable energy initiative led by several
Mi'gmaq First Nations in New Brunswick, in partnership
with NB Power and Natural Forces. Announced in 2024,
the project will feature six wind turbines generating nearly
100GWh annually, enough to power approximately 8,000
homes.'® The Neweg Energy Project is set to become
operational by December 2025.

As more projects from this REOI are selected, we can expect
a continued focus on expanding wind energy generation,
supported by both private and public investment.

11 Ibid at s.2(1)(b)(iii)
12 Ibid at s.2(1)(c)

13 NB Power, Integrated Resource Plan 2023 (2023), online: <https:/Mww.nbpower.com/
media/1492536/2023_irp.pdf>.

14 NB Power, “New Energy Project Leading the Way to a Sustainable Energy Future in
New Brunswick” (2024), online: <https://www.nbpower.com/en/about-us/news-media-
centre/news/2024/neweg-energy-project-leading-the-way-to-a-sustainable-energy-
future-in-new-brunswick/>.

15 lbid.

CANADA'S ENERGY STORY

37


https://laws.gnb.ca/en/document/as/2024,%20c.4
https://laws.gnb.ca/en/document/as/2024,%20c.4
https://laws.gnb.ca/en/document/cs/G-2.11%20/
https://laws.gnb.ca/en/document/cs/P-8.5
https://nbenergycluster.ca/
https://www.nbpower.com/media/1492536/2023_irp.pdf
https://www.nbpower.com/media/1492536/2023_irp.pdf
https://www.nbpower.com/en/about-us/news-media-centre/news/2024/neweg-energy-project-leading-the-way-to-a-sustainable-energy-future-in-new-brunswick/
https://www.nbpower.com/en/about-us/news-media-centre/news/2024/neweg-energy-project-leading-the-way-to-a-sustainable-energy-future-in-new-brunswick/
https://www.nbpower.com/en/about-us/news-media-centre/news/2024/neweg-energy-project-leading-the-way-to-a-sustainable-energy-future-in-new-brunswick/
https://www.nbpower.com/en/about-us/news-media-centre/news/2024/neweg-energy-project-leading-the-way-to-a-sustainable-energy-future-in-new-brunswick/

CONTINUED...

OPPORTUNITIES AND LOOKING TO THE
FUTURE

Hydrogen exportation represents a significant economic
opportunity for New Brunswick. The global demand

for green hydrogen is expected to grow substantially,
particularly in regions with limited renewable resources like
Europe and parts of the United States. New Brunswick'’s
location and access to deep-water ports position the
province to become a key exporter of green hydrogen,
particularly to European markets via the Port of Rotterdam
in the Netherlands and Port of Hamburg in Germany.'©

The province’s expertise in nuclear energy, including its
development of Generation IV Small Modular Reactors, also
offers the potential to produce “pink hydrogen” from nuclear
power, ensuring a stable clean energy source for both
electricity and hydrogen production.'” Additionally, New
Brunswick's abundant freshwater resources make it ideally
suited to support hydrogen production via electrolysis, which
requires demineralized water as a key feedstock.'®

To support this transition, New Brunswick Community
College has expanded its renewable energy training
programs to develop the skilled workforce necessary to
drive the province’s clean energy future.'® Over the coming

year, the province is also expected to undertake a public
engagement initiative that will include feedback and
information sessions to help build the hydrogen sector in
New Brunswick.

CONCLUSION

In the past year, New Brunswick has made significant
progress in its clean energy transition, marked by the
launch of the Hydrogen Roadmap, establishment of the
New Brunswick Energy Cluster, and by the passage of key
legislation. These initiatives aim to integrate hydrogen
and renewable gas, expand wind capacity, and foster
innovation across the energy sector, positioning New
Brunswick to play a key role in shaping the future of
energy in the Province and the region.

16 Hydrogen Roadmap supra note 1at 37.
17 Ibid at 21 and 35.
18 Ibid at 22.

19 Royal Bank of Canada. “Accelerating Green Skills in Atlantic Canada” RBC
Newsroom (12 November 2024), online: <https:/Awww.rbc.com/newsroom/
article/?title=accelerating-green-skills-in-atlantic-canada#:~:text=NBCC%20is%20
expanding%20its%20renewable,net%2Dzero%20grid%20by%202035>.

ENERGY IN TRANSITION: Newfoundland and Labrador’s green
energy industry moved from initiation to planning in 2024

Developments in 2022 and 2023 made it apparent that
Newfoundland and Labrador (“NL") was on the precipice
of a burgeoning green energy industry, with opportunities
for both onshore wind-hydrogen projects as well as,
potentially, offshore wind projects. Over the past three
years, the Government of Newfoundland and Labrador
(“GNL") has made significant efforts to position the
province as an industry leader with announcements and
legislative changes signalling it is open for business. In
2024, governments, regulators and proponents seem to be
shifting from the mindset of “what can we do,” to “how do
we do it

Stewart McKelvey's Energy Group has continued to
follow the latest local and regional developments, paying
particular attention to industry discourse that seems

to be signalling a transition from initiation to planning.

The following article provides a brief synopsis of major
industry publications in 2024, and highlights key themes,
including the need for balance between the regulatory
responsibilities of governments, and the desire to maintain
a balanced approach in proposing new developments.

THE HYDROGEN DEVELOPMENT ACTION
PLAN CALLS FOR COLLABORATION TO
ESTABLISH REGULATORY FRAMEWORKS

The Provincial Government (“GNL") delivered on its promise
to publish the first Hydrogen Development Action Plan (the
“HDAP") in 2024, identifying steps it will take to advance its
status as a “Clean Energy Centre of Excellence.”*

1 Government of Newfoundland and Labrador, Hydrogen Development Action Plan
(Department of Industry, Energy and Technology, 14 May 2024) at 1 [HDAP].

The HDAP sets out precisely why NL is poised to be a
leader in the green hydrogen industry, namely because
of its strategic location, wealth of natural resources, highly
renewable electricity grid and skilled workforce. The GNL
anticipates that the green hydrogen transition will also
create significant economic opportunity for rural areas
and breathe life into local economies. Unsurprisingly, the
Province is also positioning its wind-hydrogen industry
to support mineral development, as tapping into the
potential opportunities for growth in the mining industry
will require substantial access to clean energy resources.”

While the HDAP emphasizes potential, it also reiterates the
need for cooperation between all levels of governments
on the development and regulation of green hydrogen
and ammonia. However, the need for cooperation is not a
new concern. To the contrary, Standing Senate Committee
on Energy, the Environment of Natural Resources heard
from witnesses in 2022 that federal-provincial policy
misalignment in the renewable energy space could affect
investment decisions and commercial viability.* The HDAP
states that the GNL has prioritized collaboration with the
Federal Government and participated in Natural Resource
Canada’s Regional Energy and Resource Table initiative,*
culminating in the release of the Newfoundland and
Labrador Regional Energy and Resource Table Framework
for Collaboration on the Path to Net Zero in March of

2024. The Collaboration Framework demonstrates

a commitment to build and expand the Province's
competitive advantage in a low-carbon economy in
collaboration with Indigenous partners.

The HDAP also identifies the need to establish hydrogen
regulatory frameworks to ensure developments

are undertaken safely and prioritize environmental
responsibility while still attracting investment. For
example, the GNL notes that remediation of Crown lands
must be completed without using public funds, and that
regulatory gaps exist in relation to hydrogen production,
storage, transportation, use, safety and associated
environmental risk. Further, any future regulatory and
legislative frameworks must be compatible with federal
and international regulation and standards with respect to
hydrogen exports. The HDAP identifies that GNL will begin
to update and implement legislation and policy to provide
a clear regulatory framework for wind-hydrogen projects
within one year from its release.®

NL HYDRO PLANNING FOR INCREASED
DEMAND WITH MINIMUM INVESTMENT

In July 2024, NL Hydro, the Province's Crown utility,
released its 2024 Resource Adequacy Plan (the “Plan”). A
key future priority for NL Hydro is balancing the need for
reliable service and managing significant cost concerns
against public policy changes driving the goal to achieve
net-zero by 2050. Unsurprisingly, NL Hydro's public
engagement efforts revealed that residents are keen to
prioritize the lowest possible impacts on rates. However, NL
Hydro faces the challenge of addressing consumers'’ rate-
related concerns while trying to keep up with accelerating
clean electricity demands driven by the green-energy shift.

The Plan notes that proponents seeking to decarbonize

and grow the provincial economy will need electricity

from reliable sources. Consequently, there is a significant
need for collaboration between NL Hydro, the Provincial
Government, Indigenous governments, and private industry
to ensure plans for growth are achievable at minimal cost
and executed in an environmentally responsible manner.
The Plan cites Electricity Canada’s stance that “to get to yes,”
provincial governments must implement policy directives
that extend beyond traditional electricity-related statutes to
ones that facilitate innovation and ensure that growth is not
stifled by regulatory hurdles.®

The Plan’s recommendations stem from an assessment of
what must be “absolutely and urgently” done to support
reliability and prepare for an additional 16% of expected
demand. NL Hydro is forecasting that the bulk of demand
increase will come from commercial and industrial
growth.” However, the growth forecast is a conservative
assessment and does not account for the potential
pressures to come from hydrogen facilities or major
mining opportunities which could necessitate the need for
even more supply.

2 lbid at 20.

3 Canada, Parliament, Senate, Report of the Standing Senate Committee on Energy,
the Environment and Natural Resources, Hydrogen: A Viable Option for a Net-Zero
Canada in 20507 44th Parl, st Sess (9 May 2023), (Chair: The Honourable Rosa Galvez)
at 55-56.

4 |bid at14.

5 lbid at29.
6 Ibidat9.

7 Newfoundland and Labrador Hydro, Power the Province 2024 Resource Adequacy
Plan: An Update to the Reliability and Resource Adequacy Study, (9 July 2024), at 10
online (pdf): Newfoundland and Labrador Hydro <https:/nlhydro.com/wp-content/
uploads/2024/07/2024-07-09_NLH_RRA-Study_2024-RAP.pdf>.
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Consequently, NL Hydro is tasked with trying to mitigate
against overbuilding that would unnecessarily increase
rates while planning for the anticipated growth to
maintain future system reliability.

DRAFT REPORT FOR THE REGIONAL
ASSESSMENT FOR OFFSHORE WIND
DEVELOPMENT IDENTIFIES NEED FOR
FURTHER STRATEGIC ASSESSMENT
Publication of the Draft Report for the Regional
Assessment Offshore Wind Development (the “RA”") was
highly anticipated in 2024. The Draft Report provides the
RA Committee's recommendations for planning, licensing
and methods to address key information gaps in the
assessment process. This marks only the fourth time an
RA under the Impact Assessment Act (“IAA") has been
conducted and the second time one has been undertaken
in the Province. The recommendations set out in the

RA are particularly important considering the results
may inform the Minister’s decision to make an exclusion
regulation exempting future offshore wind projects from
future IAA assessments. Exclusion regulations allow for
certain types of projects to bypass further individual
assessments provided they align with the conditions
outlined in the regulations; however, there has been

no indication to date that the Minister will develop an
exclusion regulation for offshore wind projects.®

Offshore wind developments will be jointly managed by
the Canada-Newfoundland and Labrador Offshore Energy
Regulator. In 2024, legislative amendments provided for
the joint-management framework,” and it is suspected
that further regulations are planned as the Committee
confirmed they expect a Call for Bids for Offshore Wind
Areas announcement sometime in 2025.2° In February
2024, the Federal Government pre-published proposed
Canada Offshore Renewable Energy Regulations for public
feedback. While these regulations only apply to renewable
energy projects in federally-managed offshore areas, the
Committee expects they will serve as a model for offshore
renewable projects under the Accord Act.**

A key priority of an RA is conducting a cumulative effects
assessment (“CEA") to provide regional environmental
insights and recormmendations. Canadian courts have
grappled with cumulative effects litigation, primarily
related to Indigenous treaty-rights infringements. For

example, in Yahey v. British Columbia,'? Blueberry River First
Nation successfully brought a cumulative effects treaty-
infringement claim against the provincial government.

As a remedy, the BC Superior Court ordered a prohibition
on provincial authorization of developments that could
perpetuate further infringements on protected rights.
Since Yahey, cumulative effects infringement claims have
arisen in Alberta’® and Ontario'* making comprehensive
CEAs critical for sustainable resource development and
meaningful partnerships across the country.

The Committee noted that the effects of an offshore wind
project may intersect with various other activities. However,
despite the importance of a thorough CEA, the Committee
stated that there are too many unknowns and data

gaps to produce a CEA during the lifetime of the RA. The
challenge lies in trying to evaluate the effects of offshore
wind developments throughout the lifecycle of a project,
and proposing mitigation measures without the benefit of
any specific project or development goal announcements.
The Committee noted that project level CEAs will be crucial
but cannot be used in a vacuum to identify and mitigate
regional cumulative effects. The Committee made efforts to
fulfill its CEA mandate by identifying areas where licenses
should not be considered due to potential impacts to
environment, health, social and economic components.

8 Regional Assessment Committee, Draft Report of the Regional Assessment of
Offshore Wind Development in Newfoundland and Labrador (1 October 2024) at
14, online (pdf): Government of Canada <https://aeic-iaac.gc.ca/050/documents/
p84343/159206E.pdf> [Draft Regional Assessment Report].

9 An Act to amend the Canada-Newfoundland and Labrador Atlantic Accord
Implementation Act and the Canada-Nova Scotia Offshore Petroleum Resources
Accord Implementation Act and to make consequential amendments to other Acts,
S.C. 2024, c.20.

10 Draft Regional Assessment Report, supra note 7 at 14.

11 Ibid at13.
12 Yahey v. British Columbia, 2021 BCSC 1287 (CanLll) [Yahey].

13 In 2022, Duncan’s First Nation filed a Statement of Claim against the Province of
Alberta stating that the province failed to uphold its obligations to the First Nation
as a signatory to Treaty 8 which has significantly diminished hunting, fishing and
trapping rights protected by the Treaty.

14 In 2022, three Treaty 9 First Nations filed a claim against the Province of Ontario
alleging treaty infringements stemming from cumulative impacts of provincially
authorized uses of traditional territories. See also Isaac Phan Nay, “Three First Nations
have filed for legal action against Ontario over boreal forests,” (4 October 2022) online
(url): Toronto Star <https:/Mww.thestar.com/news/ontario/three-first-nations-have-
filed-for-legal-action-against-ontario-over-boreal-forests/article_815749¢2-4€96-5350-
9f06-7d6d939dd294.html>

The Committee noted that constraining licensing areas
ensured proactive mitigation on a regional level, but called
on the Federal Government to conduct a further strategic
assessment of offshore licensing areas to support a more
rigorous CEA.*®

PROJECT NUJIO'QONIK RELEASE ORDER
MANDATES MINIMUM SETBACKS

The Province released Project Nujio'qonik, a wind-
hydrogen generation project proposed for Newfoundland'’s
south-west coast, from environmental assessment in April,
2024. The project’s release is subject to the terms and
conditions of the Port au Port-Stephenville Wind Power
and Hydrogen Generation Project Release Order.’®

An important restriction in the Release Order stipulates a
T-kilometer minimum setback distance for turbines from
residences.'” A “residence” is defined as a permanent,
institutional or seasonal residence, including a cottage,
tourist lodge, hotel, motel or hostel.*® World Energy GH2
(“WEGH2") is now bound by the 1-kilometer setback unless
they are granted an exemption from the Minister to which
the property owner consents.'®

It is unclear whether the setback distance is, or should

be, a unilateral requirement for all proponents. A 2007
report from the Canadian Wind Energy Association
produced for Ontario municipalities recommmends that
setback distances should be established based on sound
pressure levels at receptor points as opposed to setbacks
based on a prescribed distance.?® Other jurisdictions

have also adopted lower setback distances. For example,
Ontario's Technical Guide to Renewable Energy Approvals
indicates that Ontario has adopted noise-based setbacks
in regulation for all onshore wind facilities generating at
least at least 50kW and using one or more turbines with

a sound power level of 102 dBA (decibels adjusted) or
more, or where the greatest height of any wind turbine
that forms part of the facility (excluding the length of the
blades) is at least 70m. All wind turbines that meet these
criteria must be located 550 metres from the nearest noise
receptor unless the turbine is located near a noise receptor
where the ambient noise from road traffic is consistently
greater than 40 dBA.”! The goal of the 550-metre setback
is to reduce noise at dwellings where permanent or
seasonal residency is likely to occur.

A lingering question heading into 2025 is whether the

Province will adopt regulations setting specific setback
distances for turbines, and whether those regulations
would build in flexibility for proponents to use a decibel
approach to determine noise-based setbacks based on the
specifications of their projects. Although the Release Order
specifically sets out terms and conditions for WEGH?2, it
remains to be seen whether the Province will impose a
similar minimum setback for the three other onshore

wind projects making their way through the regulatory
approvals process.

rd

15 Draft Regional Assessment Report, supra note 7 at 773-774. Strategic Assessments
under the IAA may evaluate existing or proposed federal policies, plans or programs
that cause or contribute to issues arising in the impact assessment of projects. Under
the Accord Act amendments, the C-NLOER has the authority to conduct a strategic
assessment of any proposed or existing policy, plan or program respecting the
offshore.

16 Port au Port-Stephenville Wind Power and Hydrogen Generation Project Release
Order, NLR 18/24 [Release Order].

17 Ibid at s 4 (nn).
18 Ibid at s 2(e).
19 Ibid at s 4(2).

20 Canadian Wind Energy Association, Position on Setbacks for Large-Scale Wind
Turbines in Rural Areas (MOE Class 3) in Ontario, (28 September 2007) at 11 online
(pdf): <https:/www.gov.mb.ca/sd/environment_and_biodiversity/energy/pubs/cwea_
position.pdf>.

21 Government of Ontario, “Technical Guide to Renewable Energy Approvals: Required
setback for wind turbines,” (12 January 2016) online (pdf): https:, .ontario.ca
document/technical-guide-renewable-energy-approvals-O/chapter-3-required-
setback-wind-turbines at 2.
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POWERING CHANGE: An overview of regulatory developments
supporting Nova Scotia’s renewable energy transition

Nova Scotia has emerged as a leader in the renewable
energy transition. For over a decade, successive
governments of different political stripes have shown

a firm commitment to this transition by enshrining
emissions reduction and renewable energy targets into
law. Current legislated targets include having 80 percent
of electricity in the province supplied by renewable
energy, and the phasing out of coal-fired electricity
generation in the province — both by 2030.* Driven by
these targets, the pace of the renewable energy transition
has accelerated greatly as Nova Scotia adds new onshore
wind generation and looks to promote offshore renewable
energy development, taking advantage of a world class
renewable resource.” It is in this context of rapid transition
that Nova Scotia is witnessing increased interest and
investment in renewable energy and energy storage. This
article will outline several legislative, regulatory and policy
developments intended to promote sector growth and
establish new energy regulatory governance frameworks
for Nova Scotia’s renewable energy transition.

LEGISLATIVE, REGULATORY AND POLICY
CHANGES IN 2024

Offshore renewables

Offshore wind speeds in Nova Scotia are among the highest
in the world at nine to twelve - meters per second.” It is

no surprise that the development of offshore wind has
become a pillar of Nova Scotia’s plan for renewable energy
transition and the catalyst for the development of emerging
renewable industries like green hydrogen.” In 2022, Nova
Scotia announced its intention to offer offshore leases for
wind projects generating a total of five gigawatts of offshore
wind energy by 2030.°

Through the phased release of the Nova Scotia Offshore
Wind Roadmap (the “Roadmap”), the province has set out
coordinated activities to promote the development and
regulation of an offshore wind energy sector. Module One
of the Roadmap, released in 2023, outlined considerations
for the design and implementation of a regulatory regime
for offshore wind.® Module Two, released in June 2024,
outlines the supply chain and infrastructure opportunities
for offshore wind.” Module Three, once released, will outline

input from Indigenous Peoples, industry, academics and
community stakeholders.®

In the regulatory pathway identified in Module One of the
Roadmap, there have been legislative amendments at
both the federal and provincial levels to reform the existing,
jointly managed offshore petroleum regime to allow for
the development and regulation of offshore renewable
energy including, offshore wind projects. The provincial and
federal governments have been jointly regulating offshore
petroleum in Nova Scotia's offshore for several decades
(despite unresolved jurisdictional

guestions) through the Canada-

Nova Scotia Offshore Petroleum

Board (the “CNSOPB"). The CNSOPB

was established by mirroring

legislation passed by each of level of

government in the late 1980s.”

At the federal level, Bill C-49 received

Royal Assent on October 3, 2024. It

will amend the Canada-Nova Scotia Offshore Petroleum
Resources Accord Implementation Act (the “Federal
Accord Act”) once proclaimed into force and expand the
regulation of offshore oil and gas to include a regime for
the regulation of offshore renewable energy projects.

1 Environmental Goals and Climate Change Reduction Act, SNS 2021, ¢ 20, s 7(I)-(m).

2 Department of Natural Resources and Renewables, Nova Scotia's 2030 Clean Power
Plan, Government of Nova Scotia (2024), online: https:/beta.novascotia.ca/sites/
default/files/documents/1-3582/nova-scotia-clean-power-plan-presentation-en.pdf

3 Committee for the Regional Assessment of Offshore Wind Development in Nova
Scotia, Regional Assessment of Offshore Wind Development in Nova Scotia Draft
Report, (Halifax, Nova Scotia: Impact Assessment Agency of Canada, October 2024
<iaac-aeic.gc.ca/050/documents/p83514/159507E.pdf> at 88.

4 lbid.

5 Natural Resources and Renewables, “Province Sets Offshore Wind Target” (2022)
online: Government of Nova Scotia <novascotia.ca/news/release/?id=20220920003>.

6 Minister of Natural Resources and Renewables, Nova Scotia Offshore Wind Roadmap
Module 1, (Halifax: Government of Nova Scotia, 2023).

7 Minister of Natural Resources and Renewables, Nova Scotia Offshore Wind Roadmap
Module 2, (Halifax: Government of Nova Scotia, 2024).

8 Government of Nova Scotia, “Offshore wind” online: Government of Nova Scotia
<novascotia.ca/offshore-wind/>.

9 Canada-Nova Scotia Offshore Petroleum Resources Accord Implementation
Act, SC 1988, ¢ 28; Canada-Nova Scotia Offshore Petroleum Resources Accord
Implementation Act, SNS 1987, ¢ 3.
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The CNSOPB will be renamed as the Canada-Nova Scotia
Offshore Energy Regulator (the “Regulator”).’° Similar

to the existing regime for offshore petroleum, Bill C-49
empowers the Regulator to make “offshore renewable
energy recommendations” to federal and provincial
Ministers regarding areas to be included in calls for bids
for offshore renewable energy projects. The Ministers

can decide whether to adopt these recommmendations.
Once the bidding process closes, the Regulator will then
make recommendations as to which proponent bids
should be accepted and submerged land licences offered.
The Ministers will in turn decide to approve or reject the
Regulator's recommendations to issue submerged

land licences.'*

To mirror the federal legislation in Bill C-49, Nova Scotia
passed Bill 471. Bill 471 includes amendments to the
Canada-Nova Scotia Offshore Petroleum Resources
Accord Implementation (Nova Scotia) Act (the “Provincial
Accord Act’) to align with the amendments of the
Federal Accord Act. While Bill 471 received Royal Assent
on September 20, 2024, like the Federal Accord Act, the
amendments have yet to be proclaimed into force.'?

The provincial and the federal governments established

a committee to conduct a regional impact assessment
under the federal Impact Assessment Act. A draft report
was released in October 2024 and identifies which

areas would be open for calls to bid on offshore wind
development including Sydney Bight, French Bank, Middle
Bank, Sable Island Bank and Western Emerald Bank.>* The
draft report set out several anticipated timelines for key
milestones including:

the issuance of call for bids and submerged land licenses
in 2025-2026;

assessments and authorizations including impact
assessments from 2025-20371; and

construction beginning in 2031 with projects coming
online in 2033-2025.14

Energy storage

While onshore and offshore energy offers a promising
source of renewable energy for Nova Scotia, it also raises
questions about energy storage and grid stability due to the
intermittent nature of the resource.

The Electricity Act (Nova Scotia) was amended in 2023 to
give the Governor in Council the power to make regulations
to identify energy-storage projects.’® The Governor in
Council passed the Prescribed Energy-Storage Projects
Regulations (the “Storage Regulations”) in December
2023, which provides that Nova Scotia Power Inc/s (“NSPI")
Battery Energy Storage Systems Project (the “BESS
Project’) is a prescribed battery-energy project under
section 4D of the Electricity Act and sets out certain
requirements including, that NSPI must install three 50
MW 4-hour duration lithium-ion grid-scale batteries with
an electricity storage energy rating of 200 MWh each. Each
battery must be housed in a separate facility, adjacent to
existing substations at (i) Bridgewater, Lunenburg County;
(i) White Rock Road, Kings Country; and (iii) Spider Lake,
Halifax County.'® The total cost for the BESS Project is
estimated to be $354 million. The Nova Scotia Utility and
Review Board (the “NSUARB") approved the BESS Project
on June 13, 2024. According to NSPI, the first of the three
sites will be operational in 2025.17

Supporting innovation and growth, Nova Scotia will also
become home to the Canadian Battery Innovation Centre, a
leading battery research lab that is projected to open in Fall
2025 at Dalhousie University.'®

10 Bill C-49, An Act to amend the Canada-Newfoundland and Labrador Atlantic Accord
Implementation Act and the Canada-Nova Scotia Offshore Petroleum Resources
Accord Implementation Act and to make consequential amendments to other Acts,
st Sess, 44th Parl, 2023 (Royal Assent October 3, 2024).

11 Bill C-49, An Act to amend the Canada-Newfoundland and Labrador Atlantic Accord
Implementation Act and the Canada-Nova Scotia Offshore Petroleum Resources
Accord Implementation Act and to make consequential amendments to other Acts,
Ist Sess, 44th Parl, 2023 (Royal Assent October 3, 2024).

12 An Act Respecting Advancing Nova Scotia Opportunities, SNS 2024 ¢ 5.

13 Committee for the Regional Assessment of Offshore Wind Development in Nova
Scotia, Regional Assessment of Offshore Wind Development in Nova Scotia Draft
Report, (Halifax, Nova Scotia: Impact Assessment Agency of Canada, October 2024

<iaac-aeic.gc.ca/050/documents/p83514/159507E.pdf> at 20.

14 Committee for the Regional Assessment of Offshore Wind Development in Nova
Scotia, Regional Assessment of Offshore Wind Development in Nova Scotia Draft
Report, (Halifax, Nova Scotia: Impact Assessment Agency of Canada, October 2024)

<iaac-aeic.gc.ca/050/documents/p83514/159507E.pdf> at 34.

15 Electricity Act, SNS 2004, ¢ 25,5 4D (9)

16 Prescribed Energy-Storage Projects Regulations made under subsection 4D(9) of the
Electricity Act SNS 2004, ¢ 25.

17 Nova Scotia Power, “Charging Forward: Atlantic Canada'’s largest grid-scale
battery facilities” (22 February 2024), online: <nspower.ca/about-us/articles/details/
articles/2024/02/22/charging-forward-atlantic-canada-s-first-grid-scale-battery-
facilities>.

18 Dalhousie University, News Release, “Powering up: First-in-Canada battery innovation
centre to provide critically needed facility for research and industrial development”
(13 March 2024), online: <dal.ca/news/2024/03/13/battery-centre-dalhousie.
html#:~text=Called%20the%20Canadian%20Battery%20Innovation,produce%20
and%20test%20new%20batteries=>.
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GREEN HYDROGEN

In Decemlber 2023, Nova Scotia released its Green
Hydrogen Action Plan which outlined a path for the
province to support the emergence of a green hydrogen
sector. This plan explicitly outlined the province's intent

to use offshore wind to produce green hydrogen by
stating: “[i]n 2022, the province announced a target to offer
licenses for five gigawatts of offshore wind energy by 2030.
It is anticipated that most of the renewable electricity
produced by these projects will support the production of
green hydrogen."'?

The emerging green hydrogen sector in Nova Scotia is
currently oriented towards international exports to Europe.
There has been significant interest in Atlantic Canadian
green hydrogen from European countries including,
Germany. Under the Canada-Germany Hydrogen Alliance,
the export of clean hydrogen from Canada to Germany is
expected to begin by 2025. The Canada-Germany bilateral
agreement was reinforced in March 2024, when Canada
and Germany signed a memorandum of understanding
reaffirming the countries’ shared commitment to
advancing the hydrogen trade.?®

Two Nova Scotian green hydrogen projects have received
critical environmental assessment approvals under
provincial environmental legislation and are in advanced
stages of development. The EverWind Fuels project

is expected to begin production in 2025 or early 2026
while the Bear Head Energy project is expected to begin
production in 2027.2*

ENERGY REFORM

In January 2024, the Nova Scotia Clean Electricity Solutions
Task Force (the “Task Force") released the Modernizing
Energy from Transition to Transformation Report (the
“Task Force Report”). The Task Force Report included

12 recommendations regarding the modernization of
legislation, infrastructure, reliability and affordability.??
Notably, one recommendation of the Task Force was to
modernize the power system operator and utility regulator
in Nova Scotia.?* This recommmendation was implemented
in the Energy Reform (2024) Act (“ERA") which received
Royal Assent on April 5, 2024, but is not yet proclaimed
into force.”*
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The ERA enacts two new statutes: the More Access to
Energy Act (“MAEA") and the Energy and Regulatory
Boards Act (“ERBA"). The ERA also repeals the Utility and
Review Board Act and amends the Public Utilities Act,
the Electricity Act and other legislation.?® The MAEA will
create an independent energy system operator, which
will be responsible for the electricity grid system operator
which currently functions under the purview of the
Nova Scotia Power System Operator including oversight
of wholesale market rules, interconnections, system
planning and procurement.

The ERBA will split the existing NSUARB into two new
boards. The newly formed Energy Board will be tasked
with the regulation of energy while the Regulatory and
Appeals Board will be responsible for the remaining non-
energy related administrative and adjudicative matters
currently under the jurisdiction of the NSUARB. ERA will

be proclaimed in phases with the first phase, including the
new Energy Board, expected in April 2025.

CONCLUSION

There have been significant developments in Nova Scotia’s
renewable energy transition which are helping to establish
the rules of the game for these emerging industries. Nova
Scotia is positioned to become a world leader in the wind
energy and green hydrogen sectors. The rapid pace of
Nova Scotia’'s renewable energy transition has made the
province a key jurisdiction to watch. It is critical for current
and aspiring developers and investors to remain engaged
and apprised of legislative, regulatory and policy changes in
2025 and beyond.

19 Department of Natural Resources and Renewables, Nova Scotia Green Hydrogen
Action Plan, (Halifax: Government of Nova Scotia, December 2023) at 16.

20 Natural Resources Canada, News Release, “Government of Canada and Germany
Land Arrangement Securing Early Market Access for Clean Canadian Hydrogen” (18
March 2024), online: <www.canada.ca/en/natural-resources-canada/news/2024/03/
government-of-canada-and-germany-land-agreement-securing-early-market-
access-for-clean-canadian-hydrogen.html>.

21 Government of Canada, “Hydrogen Strategy for Canada: Progress Report” (April 2024),

online: <natural-resources.canada.ca/climate-change/canadas-green-future/the-

hydrogen-strategy/hydrogen-strategy-for-canada-progress-report/25678>.

22 Alison Scott & John Maclsaac, Modernizing Energy from Transition to Transformation
A Report of the Clean Electricity Solutions Task Force, (Nova Scotia: Nova Scotia Clean
Electricity Solutions Task Force, January 2024) at 4-7.

23 Alison Scott & John Maclsaac, Modernizing Energy from Transition to Transformation
A Report of the Clean Electricity Solutions Task Force, (Nova Scotia: Nova Scotia Clean
Electricity Solutions Task Force, January 2024) at 4-5.

24 Energy Reform (2024) Act, SNS 2024, c 2.

25 Energy Reform (2024) Act, SNS 2024, c 2.
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Trustech'

VERSATILE ENERGY STORAGE FOR

MULTIPLE INDUSTRIES

Trustech developed the Thermal Heat Storage Battery
(“the Battery”) for the steel industry and iron ore pellets
production, but there are few limitations on its uses.
Mines, cement and asphalt plants, district heating, waste
incineration, and refineries are some of the industries
that can benefit from thermal storage.

The Battery is based on technology that stores heat
energy in bricks which can then deliver continuous,
low-cost, zero-carbon-emission power. Energy storage
enables the use of intermittent power sources, such as
wind, solar, etc.; as well as the electrification of processes,
without increasing peak load.

Thermal battery installation

HEAT STORAGE AND DELIVERY PROCESS
The electricity is collected and turned into heat using
electric heating at 100% conversion efficiency. Thermal
radiation heats tons of bricks up to (500 — 800°C)
depending on the process. They can store energy for
weeks with less than a 1% loss per day. When the heat is
needed, air flows through the brick stacks, superheating
the flow up to the same (500 - 800°C) range.

The heat delivery rate to the customer is adjusted by
changing the airflow. The heat at the outlet is at the
required temperature for the process being supported.

A system of automated artificial intelligence (Al) controls
regulates the outflow. The air used to heat the bricks is
recycled through the system, minimizing the potential for
heat loss.

The system is self-contained; no separate components are
needed. The Battery's dimensions are (12m x 6m x 5m),
weighing in at about 350 metric tons — occupying the
footprint of a standard shipping container.
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Thermal heating screw

OPTIMIZED HEAT FOR CONTINUOUS
INDUSTRIAL OPERATIONS

Many industrial processes run 24 hours a day and

need constant heating. The system delivers heat at
the exact temperature and pressure required, either as
superheated air, superheated steam, or thermal oil.

By controlling the heat transfer, Trustech'’s system can
charge quickly, taking advantage of short periods when
electricity is cheap because renewable sources have
entered the market, or taking advantage of electricity

when it is available, because internal process needs
fluctuate and do not operate continuously at 100% load.

CANADA'S ENERGY STORY

COST-EFFECTIVE

AND SUSTAINABLE
ENERGY STORAGE
Trustech has helped reduce
the safety, durability, and
supply chain risks commmon in
other storage technologies. The
Battery can store energy at half
the cost' of other technologies,
such as green hydrogen or
chemical batteries, and can
also be charged through waste
heat recovery.

It will reduce energy
consumption throughout
industry, which currently
consumes a quarter of all
global energy. Areas in which
the technology can be used
include, mines, steel mills, iron
ore, cement factories, asphalt
plants, ethanol, foundries,
chemical plants, district
heating, glass, plastic, food &
beverage, waste incineration,
and refineries.

Trustech'’s Battery can be an important low-cost
technology that enables zero-carbon-emission,
but intermittent power sources to compete in the
energy market.”

If you are interested in learning more about Trustech
and our innovative Thermal Heat Battery, we welcome
you to reach out to us for further details or collaboration
opportunities.®

Trustech are the only designers and manufacturers of thermal heat batteries in
Canada.

Trustech thermal heat battery cost is 50% less than any other manufacturers in USA
and Europe.

Trustech

4867 Rue Lévy, Saint-Laurent, QC H4R 2P9, Canada

514-316-0400

charles@trustech.ca
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The objective of this brief article is to uncover potential
supply risks, understand strategies, and identify potential
bottlenecks for materials involved in electrolyser and fuel
cell technologies, addressing both current needs and
future demands as well as supply.

e %
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Critical (and strategic) raw materials (CRMs) have a crucial — f&wﬂ-""‘ﬁ
role in the clean energy transition, especially in the 1 gl
hydrogen economy (e.g. in fuel cells and electrolysers). " L\ 4
The greatest risks on the horizon are the geographic T gt -
concentration of minerals required for this clean energy . '
transition, especially in refining and transformation. PELLET
Currently, China is the largest producer of most CRMs and
a world leader in their refining; it remains the dominant Representation of an alkaline water electrolyser (AWE)

player in CRM pre-treatment and recovery (a world market

share of around 70%). If the electrolyser (and fuel cell)

industry is to scale up, according to the International

Energy Agency (IEA) and the International Renewable wind etc, unless strong strategies are implemented.

Energy Agency (IRENA) estimate there could be a supply However, in the last IEA report published in November 2024

vs. demand mismatch that could be impossible to satisfy. entitled “Recycling of Critical Minerals: strategies to scale
up recycling and urban mining” suggests that the global

This sector may also be subjected to shortages and price development in new mining supply for CRM could be

spikes due to competition with other clean technology decreased by 25% (e.g. for lithium - Li and nickel — Ni), and by

sectors such as electric motors, batteries, photovoltaic, 40% (e.g. for copper - Cu and cobalt — Co) by 2050, exclusively
by scaling up recycling, in turns (i) reducing new mining
investments (ca. 30% by 2040) and thus further social and
ecological damages, and (ii) strengthening security of supply.

CRITICAL RAW MATERIALS

To be clear, the term “critical” does not mean the physical
or chemical properties of a mineral, nor the amount of its
reserves, it simply indicates its availability and economic
significance. Commonly, the criticality of a mineral is
determined by the following parameters: future availability,
the ability to increase production and supply at a sufficient
rate, the inflation and cost rise, and the geopolitical and
strategic situations.
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In the case of alkaline water electrolyser
(AWE), it is the oldest, most mature and
robust as well as commercially available
electrolyser technology, which also has
mineral material requirements, including
Niand Zr. It also contains PGMs. According
to IRENA 2020, AWE technology is the

;::.“:; most cost-effective, with its components

e i 9 accounting for 45% of the cost allocation
t?":isczjé and the rest for the balance-of-plant.

L5C, BOrY

E“T;x For anion exchange membrane water

Wone electrolyser (AEMWE), this technology does
ﬁ%}% not use expensive and scarce CRM, but

rather steel and operate in less corrosive

Successful implementation of a hydrogen-based
economy relies heavily on a thorough understanding of
the materials and systems used in the different facets

of the hydrogen value chain, encompassing production,
storage, transportation and utilization systems. CRMs are
strongly required for the hydrogen sector, for example for
hydrogen fuel cells, electrolysers, hydrogen separation,
storage and transport.

Critical feedstocks in the hydrogen sector include platinum
(Pt), iridium (Ir), and ruthenium (Ru), known as platinum
group metals (PGMs), as well as rare earth elements (RERS)
like neodymium (Nd) and dysprosium (Dy). In addition,

Ni, Co, zirconium (Zr), and manganese (Mn) are essential
for certain types of hydrogen production and storage
technologies. These materials play a crucial role in the
advancement of hydrogen technologies but are subject to
supply chain challenges and geopolitical considerations.

Proton exchange membrane water electrolyser (PEMWE)
contains mainly Ir, Pt and titanium (Ti), and currently Ir is
very expensive (an increase of about 1,000% since 2000) and
scarce. Iris a mining by-product of PGMs, mainly sourced
in South Africa, Zimbabwe and Russia. Hydrogen fuel cell
technology such as proton exchange membrane fuel cell
(PEMFC), used in e.g. hydrogen passenger fuel cell vehicles,
hydrogen-powered trucks and hydrogen trains, rely on a
combination of electrodes, memlbranes and a balance of
other components. Therefore, efforts to significantly reduce
and recycle these CRM demands will be required as the
deployment of PEMWE and PEMFC increases.

and pure environments. At present, the
efficiency and sustainability are not comparable to those
of PEMWE and AWE, but they are very close.

It may not be mentioned much, but solid oxide electrolyser
cell (SOECQ) is the electrolyser technology to watch out

for because it offers better efficiencies, for example, 30%
higher than low-temperature electrolysers (AWE, PEMWE,
and AEMWE) and do not require rare minerals. The

cost reduction of SOECs in 2030 is expected to be 90%
compared to AWEs (50%) and PEMWEs (70%).

Overall, the development and optimization of water
electrolyser technologies that minimize critical and
strategic mineral requirements will be critical to enabling
the growth of the hydrogen sector, as well as reducing
the environmental impacts - GHG emissions and

water footprint — of the supply of CSM required for the
production and use of clean hydrogen.
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END-OF-LIFE RECYCLING

The implementation of end-of-life recycling of products
and a closed-loop economy must be implemented as

a potential solution to address the shortage of CRMs.
However, in the short to medium term, this may not be
effective due to the long lifespan of products containing
essential materials and the need to maintain an inventory
of existing products.

Thus, the clean energy transition will require the use of
new raw materials, which will require an increase in mining
activities. In the long term, however, it is expected that the
recycled material will reduce the need for primary supply.
Minerals such as Ni and Co could reduce primary supply
by 10% by around 2040. This may not seem like much, but
with ever-growing material demand, it would contribute a
substantial amount.

CONCLUSIONS

At the moment, the biggest risks on the horizon are

the geographic concentration of minerals needed for
this clean energy transition, particularly in refining/
processing. If the electrolyser (and fuel cell) industries
develop according to IEA and IRENA estimates, there

will be a mismatch between supply and demand that
will be impossible to meet. This sector may be subject to
shortages and price spikes due to competition with other
cleantech sectors unless we achieve the following results:

1. Decrease material loadings (especially Ir, Pt and Ti for
PEMWE, Zr and Ni for AWE, and Sc, La and Y for SOEC).

2. Improve the recyclability and reuse of materials.

3. Develop and commercialize electrolysers (and fuel cells)
based on less critical materials,

4.Develop other types of hydrogen production
technologies that do not rely on CRMs.

It is also important to remember that the hydrogen industry
is only a small part of the clean energy transition, other
clean energy technologies like solar, wind and batteries

are also expected to see exponential growth in their
deployment and will demand their share of CRMs, thus
limiting the remaining share available for the deployment
of electrolysers and fuel cells. Understanding these
materials is not only crucial to understanding their current
applications, but also to predicting future needs and

challenges, especially in the context of the goal of increasing
electrolyser capacity by 2050. It isimportant to assess the
supply and demand dynamics of these critical and strategic
raw materials, providing an overview that encompasses
both the current state and future projections.

Through this approach, it is important to uncover potential
supply risks and try to better understand the potential
strategies and bottlenecks for the materials involved in
hydrogen technologies, addressing both current needs

and future demands as well as supply. A thorough
understanding of systems, materials, components, and sub-
components along the hydrogen value chain is essential to
advance the implementation of hydrogen technologies.

Canada should take advantage of its unique and excellent
position for its CRMs, from exploration, extraction,
processing, downstream product manufacturing and
recycling along the renewable energy and energy storage
technologies value chains. Itis certain that Canada
should benefit from this growing global demand for clean
hydrogen and therefore could become one of the top
world leaders in this rapidly expanding sector.
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GREEN OIL INC.

MAKING THE DREAM COME TRUE

Green Qil Inc. (GOI) envisions achieving 100% recycling
of used cooking oil (UCO) and brown grease from grease
traps. GOl's goal is not only to recycle these materials
but also to repurpose them for the production of clean,
renewable energy.

GOl collects UCO from approximately 6,000 customers,
most of whom are restaurants. The UCO undergoes
processing using a decanter centrifuge, which separates
impurities from the oil to produce high-quality feedstock
for biodiesel production. The impurities, consisting mainly
of water and solid particles such as food debris, result in
the formation of approximately 1.5 tons of sludge cake
each day.

In addition to UCO, GOl collects waste from grease traps,
which are devices installed in commercial kitchens to
capture fats, oils, and grease (FOG) before they enter
sewage systems. The grease trap waste, known as brown
grease, is a mixture of FOG, water, and organic matter
like food debris. On average, GOl disposes of 2 to 3 tons of
brown grease daily.

GOl uses UCO sludge cake and brown grease to produce
biomethane through anaerobic digestion, a biological
process in which microorganisms break down organic
matter in the absence of oxygen, producing biogas.
Biogas typically contains 55 to 65 percent methane, 35
to 45 percent carbon dioxide, along with water vapor,
hydrogen sulfide, nitrogen, and trace amounts of other
gases. GOl's “Waste to Watts" research project, funded
by the National Research Council of Canada (NRC), aims
to achieve a biomethane purity of at least 70 percent.
The company plans to upgrade this biomethane to over
99 percent purity, converting it into renewable natural
gas (RNG), which is chemically identical to fossil natural
gas but derived from renewable sources. Ultimately, GOI
intends to convert biomethane into hydrogen through
processes such as steam methane reforming (SMR).

Food Particles
4%

Wastewater
23%

FreeFattyAcids .
5%

Triglycerides
68%

Components of used cooking oil collected in Ontario

WHY IS IT IMPORTANT?

The feedstock used by GOl is unique and differs from
common sources typically employed for biogas or
biomethane production through anaerobic digestion.
While most facilities rely on food waste from households
and restaurants, agricultural waste such as crop residues
and animal manure, or green waste like yard clippings,
GOl uses sludge from UCO processing and brown grease
from grease traps. Handling these materials requires
specialized expertise, and it is uncommon to find
anaerobic digesters designed exclusively for this purpose.

Another important aspect of GOl's feedstock is its
composition. It consists primarily of long-chain fatty acids
(LCFAs), which are fatty acids with a hydrocarbon chain
of 12 or more carbon atoms. On one hand, LCFAs have
a high biomethane potential due to their energy-rich
nature. Triglycerides, the main component of UCO, are
energy-dense molecules that microbes can efficiently
convert into methane. On the other hand, LCFAs can
inhibit microbial activity due to their toxicity at high
concentrations, which slows down the degradation
process and poses challenges for biogas production.

GOl is committed to finding the best strategies for
managing LCFAs in anaerobic digestion. Possible
solutions include introducing lipases, enzymes that
break down LCFAs, to the feedstock before it enters the
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digester. Additionally, microbial additives tailored to the
oil-rich feedstock can facilitate digestion. Co-digestion,
which involves mixing LCFAs with other substrates to
balance the feedstock, is another strategy being explored.

Beyond renewable energy production, GOl's project
offers numerous benefits to the environment, economy,
and society. These include reducing greenhouse gas
emissions, diverting waste from landfills, improving
public health and sanitation, reducing water pollution,
and fostering a circular, zero-waste economy by upcycling
waste from UCO and grease traps.

CHALLENGE AND
GROWTH

Since its founding

in January 2010, GOI
has faced significant
challenges. One of the
most difficult periods
occurred when UCO
prices were too low.
Despite this, GOI
remained committed
to its customers by

maintaining a stable
purchase price for UCQO,
even though the selling
price was beyond its
control.

GOl vehicle with ISCC logo

GOl adopted a “low margin, high volume” strategy to
overcome this challenge. Although the profit margin
was small, the company focused on acquiring more
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customers to achieve overall profitability through larger
volumes. Honesty and reliability have been fundamental
to GOl's success. The company consistently honored its
commitments to customers, providing reliable oil pickup
services regardless of weather, road conditions, or other
obstacles.

In many parts of the world, UCO is regulated under
standards such as the EU Renewable Energy Directive
(RED Il) and the U.S. Renewable Fuel Standard (RFS),
which require certification of sustainability and
traceability. GOl invested considerable effort in obtaining
the International Sustainability and Carbon Certification
(ISCC) to demonstrate that its UCO meets RED Il criteria.
This certification proved to be a valuable business
strategy, especially when market conditions in the

U.S. were unfavorable. Currently, GOl is one of only two
companies in Ontario certified by the ISCC as a UCO
collecting point.

Owner & CEQ

RESOLUTION

Building on its past successes, GOI plans to expand its
operations to produce sustainable aviation fuel (SAF) and
hydrotreated vegetable oil (HVO), which are considered
next-generation biodiesel. The company also aims to
produce hydrogen energy by converting biomethane
from food waste. This initiative will help reduce
production costs and greenhouse gas emissions.

GOl uses a tree analogy to describe its organizational
structure. The executives, including the owner and CEQ,
represent the roots, providing stability and nourishment.
However, the company cannot thrive without its
customers, who are likened to the sun, enabling the
tree to perform photosynthesis and generate energy.
Customers are essential to GOI's growth and success.




ABOUT THE ENERGY COUNCIL
OF CANADA

The Energy Council of Canada, a non-partisan and
technology-neutral organization, uniquely brings together
voices from diverse energy industries, sectoral associations,
and government levels nationwide.

As a pivotal convening body, our focus is on fostering
cross-sectoral dialogue and collaboration regarding
national energy conversations and issues in Canada.

Our commitment to sustainability includes engaging
stakeholders from industry, government, academia,

and Indigenous communities. Through member-driven
initiatives, we actively contribute to building an affordable,
stable, and environmentally-sound energy sector for the
benefit of all Canadians.
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