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The world is decarbonizing and stakeholders are taking steps towards transitioning from
fossil fuelsto alternatives. Certain governments and industries — such as those in Alberta
—haveakeen desireto managethistransitioninamanner that lessensor avoidssignificant
declinesin economies heavily reliant on traditional oil and gas development. Hydrogen is
a unique clean energy alternative put forward as a path which can balance these tensions.

Thisarticle provides a high-level overview of hydrogen, including what makes it attractive
as a “clean” fuel as well as its limitations, and examines domestic and international
policies, regulations, and prospectsfor future hydrogen development. By bringing together
the Alberta, federal, and international perspectives, thisarticleaimsto answer the question
of whether regulatory and legislative reformis needed in Alberta to adapt to hydrogen and
ultimately suggests that minor amendments to existing regimes are sufficient at thistime.
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I. INTRODUCTION

The world is decarbonizing and, as a result, must address the question of how to reduce
and ultimately replace reliance on fossil fuels. This question is particularly acute in certain
segments of the economy, such as trucking and aviation, both of which do not easily lend
themselves to a transition from fossil fuels to alternatives. Further, among certain
governments and industries, there is a keen desire to manage the transition to lessen or avoid
significant declines in economies heavily reliant on traditional oil and gas development.
Hydrogen, unique among clean energy alternatives, is put forward as a path which can
balance these tensions. Hydrogen is considered a “clean” fuel as its only by-products on
consumption are heat and water.! Hydrogen applications, in the form of fuel cells, make it
attractive for use in vehicles and other long-distance transportation sectors such as long-haul
trucking. Moreover, hydrogen production through thermal processes utilizes natural gas, in
conjunction with carbon capture, making it attractive to the oil and gas industry.? Taken
together, hydrogen is a promising option for jurisdictions that are both seeking to tackle
climate concerns while finding new markets for existing petroleum resources. This fact has
not been lost on many governments around the world, including in particular, the
Government of Alberta.

Against this backdrop, we examine the policy, regulation, and prospects for future
development of hydrogen. Our analysis, divided into four sections, is set out in Parts [I-V
of this article. In Part II, we provide a high-level overview of hydrogen, discussing the
properties of hydrogen that make it attractive as a “clean” fuel, the processes by which
hydrogen is made, and the applications that hydrogen currently and potentially has. In Part
III, we dissect the current policy landscape as found in each of Alberta and Canada, as well
as internationally. In Part IV, we move beyond the policy landscape and assess the regulatory
environment within which current hydrogen projects are assessed, permitted, and
constructed. By bringing together the Alberta, federal, and international perspectives, we ask
and answer the question of whether regulatory reform in Alberta is needed, including
whether a dedicated regulatory regime for hydrogen akin to the regime currently in place for
oil and gas is required. Lastly, in Part V, we consider the prospects for hydrogen
development in Alberta by specifically looking at the questions of what “clean” (that is, low
emission) hydrogen means in Alberta, and whether there is need for incremental regulatory
reforms to address current and future hydrogen development.

International Energy Agency, “The Future of Hydrogen: Seizing Today’s Opportunities” (June 2019),
, online: <www.iea.org/reports/the-future-of-hydrogen> [IEA, “Future of Hydrogen™].
Ibid.
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II. HYDROGEN DEMYSTIFIED
A. WHAT IS HYDROGEN AND HOW IS IT MADE?

Hydrogen is one of the most abundant elements in the universe.® Despite its abundance,
pure hydrogen (that is, hydrogen which is not combined with other elements) is not widely
accessible on Earth. Instead, pure hydrogen must be isolated through various processes.*
Water is an example of this dynamic; the chemical formula for water is H,O, denoting that
each molecule of water contains two atoms of hydrogen and one atom of oxygen. Hydrogen
production is the process of separating the “H” molecule from the H,O compound. As we
will see, the process utilized to effect this separation is a fundamental consideration in
determining the net benefit of hydrogen from a carbon emissions standpoint.

At present, there are multiple ways to produce hydrogen, including processes involving
water, fossil fuels, nuclear power, wind power, solar power, and biomass.’ Production of
hydrogen using water and fossil fuels, mostly natural gas, are by far the most common
methods.® For example, the process of fossil fuel reforming is a thermal process involving
steam reacting with a hydrocarbon fuel (such as, natural gas, diesel, and gasified coal) to
produce hydrogen.”

B. HYDROGEN USES

Currently, most hydrogen uses are industrial in nature and include applications for oil
refining, ammonia production, methanol production, and steel production.® Emerging areas
for hydrogen use include long-range transportation (namely, rail and shipping) and
residential and commercial heating.” Long-haul trucking is a difficult sector in which to
reduce emissions; however, as vehicles powered by hydrogen fuel cells are becoming
increasingly viable as a fuel source, hydrogen may be the key to the decarbonization of this
sector. Blending of hydrogen with natural gas for use in residential and commercial buildings
is gaining momentum with many pilot projects underway or planned. Moreover, regulatory
changes, such as those seen in British Columbia, are facilitating cost recovery for utilities
that offer blended gas.'

US Energy Information Administration, “Hydrogen Explained” (20 January 2022), online: <www.eia.
gov/energyexplained/hydrogen/>.
bid.

Office of Energy Efficiency & Renewable Energy, “Hydrogen Fuel Basics” (2022), online: US
Department of Energy <www.energy.gov/eere/fuelcells/hydrogen-fuel-basics> [EERE, “Fuel Basics™].
IEA, “Future of Hydrogen,” supra note 1.

EERE, “Fuel Basics,” supra note 5 (“Thermal processes for hydrogen production typically involve
steam reforming, a high-temperature process in which steam reacts with a hydrocarbon fuel to produce
hydrogen. Many hydrocarbon fuels can be reformed to produce hydrogen, including natural gas, diesel,
renewable liquid fuels, gasified coal, or gasified biomass. Today, about 95% of all hydrogen is produced
from steam reforming of natural gas” at Thermal Processes).

IEA, “Future of Hydrogen,” supranote 1.

EERE, “Fuel Basics,” supra note 5.

10 Jay Lalach et al, “Is Hydrogen the Silver Bullet?” (2021) 9:3 Energy Reg Q.
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C. BENEFITS AND CHALLENGES

Hydrogen is a “clean” fuel, meaning that when consumed its by-products are heat and
water."! This is a significant benefit over comparable fuels such as gasoline or diesel. Further
benefits of hydrogen include the fact that it can be produced from a variety of methods,
including renewable processes.'? Because of this versatility, hydrogen can also function as
a method of storing renewable energy (that is, using renewable power to create hydrogen,
then using that hydrogen for power generation).

Hydrogen can be stored in several ways, including mixing with ammonia or, potentially,
by injecting hydrogen into underground caverns.”> Hydrogen storage, however, poses
significant technological, safety, and cost challenges. Owing to the nature of hydrogen,
compression of hydrogen gas is required to increase its density and thereby ensure efficient
storage.'* Even when compressed, hydrogen gas occupies more space than natural gas or
liquid hydrogen, thereby necessitating large and costly tanks or storage areas.'> Creating
liquid hydrogen is a complex process in and of itself. For one thing, special tanks are
required to address and minimize losses due to hydrogen evaporation.'® Moreover, liquid
hydrogen requires cryogenic cooling to -240° Celsius, followed by storage in vacuum-
insulated vessels that are maintained at -253° Celsius, all of which is costly and
complicated."’

Transporting pure hydrogen through pipelines is a challenging endeavor which has yet to
be undertaken on a large scale in Canada. Blending hydrogen with natural gas is viewed as
a cost-effective alternative but is limited by the volume of hydrogen that can be blended (in
the range of 15 to 20 percent by volume).'® This is because of “hydrogen embrittlement,” a
phenomenon which occurs when hydrogen interacts with metal under stress in a pipeline."
Due to the exceptionally small size of hydrogen molecules, hydrogen can diffuse through
most materials which may result in degradation of steel and contribute to crack propagation.”

To address hydrogen embrittlement, pipelines need to be “made of high quality non-
porous materials such as stainless steel.””' Pipes can also be insulated, embrittlement-
resistant steels used, or small quantities of other gases can be added.? Plastic pipes are not

IEA, “Future of Hydrogen,” supra note 1.
The prime example of renewable hydrogen production is electrolysis. Electrolysis involves the use of
an electric current to split water into hydrogen and oxygen. If the electricity is produced by renewable
sources, such as solar or wind, the resulting hydrogen will be considered renewable as well.
13 EERE, “Fuel Basics,” supranote 5.
Giuseppe Sdanghi et al, “Towards Non-Mechanical Hybrid Hydrogen Compression for Decentralized
Hydrogen Facilities” (2020) 13:12 Energies 1.
Andrzej Rusin & Katarzyna Stolecka, “Modelling the Effects of Failure of Pipelines Transporting
Hydrogen” (2011) 32:2 Chemical & Process Engineering 117.
Ibid at 119. The loss of hydrogen is particularly acute owing to the small molecular size of hydrogen
which allows it to escape more easily than other gases.
Muhammad Aziz, “Liquid Hydrogen: A Review of Liquefaction, Storage, Transportation, and Safety”
(2021) 14:18 Energies 1 at 9.
Andrew J Slifka et al, “Fatigue Measurement of Pipeline Steels for the Application of Transporting
Gaseous Hydrogen” (2018) 140:1 J Pressure Vessel Tech 011407-1.
G Gabetta, F Pagliari & N Rezgui, “Hydrogen Embrittlement in Pipelines Transporting Sour
" Hydrocarbons” (2018) 13 Procedia Structural Integrity 746 at 747.
Ibid.
2 Rene Kleijn & Ester van der Voet, “Resource Constraints in a Hydrogen Economy Based on Renewable
» Energy Sources: An Exploration” (2010) 14:9 Renewable & Sustainable Energy Revs 2784 at 2788.
Ibid.
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dependable as “hydrogen permeates through plastic four to six times as fast as natural gas.”*

Fittings, gaskets, and other materials need to withstand hydrogen diffusion as well.** Due to
the cost-prohibitive nature of the aforementioned mechanisms required to facilitate the
transport of hydrogen via pipeline, existing natural gas and other industry infrastructure is
not presently capable of handling pure hydrogen streams.

In sum, despite being a clean and powerful source of energy with many current and future
uses, hydrogen development and utilization is not without limitations. From production
methods that produce copious quantities of emissions to difficulties with storage and
transportation, we may not yet have the appropriate technological capability or investment
confidence needed to develop hydrogen to its full potential on an expedited basis. However,
much of the policy guidance currently swirling around hydrogen acknowledges and seeks
to address these shortcomings.

III. CURRENT POLICY LANDSCAPE

In this section, we discuss the current policy landscape surrounding hydrogen
development. We start locally, with a detailed look at the Alberta Hydrogen Roadmap.” We
then move to consideration of the Government of Canada’s National Hydrogen Strategy.*
We briefly touch on hydrogen policy in other Canadian jurisdictions before concluding with
a review of international hydrogen policy in the European Union, China, Japan, and the
United States.

A. ALBERTA: HYDROGEN ROADMAP

In November of 2021, the Alberta Hydrogen Roadmap (Roadmap) was published.”” As
the name suggests, the Roadmap sets out the Province’s vision for the development of a
robust hydrogen industry with long-term export potential.® As for why Alberta is well-suited
to capitalize, the Roadmap cites four rationales: (1) Alberta is home to large natural gas
reserves which can be used to produce hydrogen; (2) Alberta has abundant carbon
sequestration capacity well-suited to storing emissions associated with natural gas production

3 Ibid.

2“ Ibid.

» Ministry of Energy, Alberta Hydrogen Roadmap (Alberta: Government of Alberta, 5 November 2021),
online: <open.alberta.ca/dataset/d7749512-25dc-43a5-86f1-e8b5aaec7db4/resource/538a7827-9d13-
4b06-9d1d-d52b851c8a2a/download/energy-alberta-hydrogen-roadmap-2021.pdf> [Ministry of Energy,
Hydrogen Roadmap].

2 Natural Resources Canada, Hydrogen Strategy for Canada: Seizing the Opportunities for Hydrogen:
A Call to Action, Catalogue No M134-65/2020E-PDF (Ottawa: NRCAN, December 2020), online:
<www.nrcan.gc.ca/sites/nrcan/files/environment/hydrogen/NRCan_Hydrogen-Strategy-Canada-na-e
n-v3.pdf> [Natural Resources Canada, Hydrogen Strategy].

a7 Ministry of Energy, Hydrogen Roadmap, supra note 25.

It is noteworthy that the genesis for the Roadmap was in fact a separate government document, namely

the Government of Alberta, Getting Alberta Back to Work: Natural Gas Vision and Srategy (Alberta:

Government of Alberta, October 2020), online: <open.alberta.ca/dataset/988ed6c1-1f17-40b4-ac15-

ce5460bal9e2/resource/a7846ac0-a43b-465a-99a5-a5db172286ae/download/energy-getting-alberta-

back-to-work-natural-gas-vision-and-strategy-2020.pdf>. This document highlighted the ambition of
incorporating hydrogen into Alberta’s current energy systems, in large part as a means of ensuring
ongoing demand for Alberta natural gas.
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of hydrogen; (3) Alberta has a large and rapidly developing renewable energy sector; and (4)
Alberta has the existing assets needed to produce low-cost hydrogen.”

Using the five broad categories set out in the Roadmap to guide our discussion, we
consider the contents of the Roadmap to draw conclusions on the viability of hydrogen
development in Alberta. These categories are:

1.  Clean Hydrogen in Alberta — Focuses on assessing the logistical questions
associated with hydrogen, such as production, storage, and distribution.

2. Carbon Capture Utilization and Storage— Looks at the interplay between natural
gas hydrogen production and the need for carbon capture utilization and storage
(CCUS) in order to achieve realizable emissions reductions.

3. Technology and Innovation — Considers the gaps in current technology that need
to be addressed to make large-scale hydrogen a reality.

4.  Alberta’s Hydrogen Markets — Discusses the various markets for hydrogen with
an emphasis on domestic (namely, Alberta) uses and consideration of potential
export markets.

5. Alberta’ sHydrogen Future— Considers scenarios for how hydrogen development
may unfold over the coming years and what actions are needed today.

1. CLEAN HYDROGEN IN ALBERTA

Focusing primarily on the current production methods employed in Alberta and notable
pending projects, the Roadmap includes a discussion of logistical matters such as storage,
transportation, distribution, and international standards of emissions intensity. Natural gas
steam methane reforming (SMR) is identified as the dominant production method for
hydrogen in Alberta.”” SMR is an industrial thermochemical process that combines
hydrocarbons and steam into hydrogen and CO,.*' The combined hydrogen and CO, gas is
subjected to a further water gas shift reaction to increase the yield of hydrogen before the
final separation process is used to obtain a stream of high purity hydrogen.*? This process is
not low emission. Rather, to make the process “clean” an additional step is required, namely
carbon capture and storage.™

» Ministry of Energy, Hydrogen Roadmap, supra note 25 at 4. It is also worth noting that the Roadmap

does not use the terms “green, blue, or grey” hydrogen. These terms are often seen in other contexts to
denote the carbon intensity associated with a particular type of hydrogen production. For example,
hydrogen produced using renewable energy is classified as green hydrogen, hydrogen produced from
fossil fuels coupled with carbon capture is classified as blue hydrogen, or if no carbon capture, such
production is classified as grey hydrogen. The absence of reference to these classifications is telling.
Alberta’s current hydrogen production, and indeed proposed short-term production methods, would be
considered grey or at best blue, but with levels of carbon intensity that might face scrutiny.
i, Ministry of Energy, Hydrogen Roadmap, ibid at 18.

Ibid.
32 Ibid.
3 Ibid.
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An alternative to SMR is Autothermal Reforming (ATR).* This process uses natural gas,
steam, and oxygen in the reforming process.” The resulting CO, is pure, making carbon
capture more efficient. The Roadmap anticipates ATR will become the dominant method of
hydrogen production in Alberta in the near term.*

In addition to SMR and ATR, the Roadmap outlines alternative methods of hydrogen
production that are in the initial stages of development but which eventually may be
considered for wider use in Alberta. These include renewable-based production through such
means as solar, wind, hydroelectric, geothermal, and even nuclear.”’ As is acknowledged in
the Roadmap, these methods are presently constrained by economic and technical limitations.
In addition, so called “emerging technologies” are briefly discussed as having a role to play
in future production.® These include production of hydrogen by natural gas decomposition,
biomass-derived hydrogen, and underground gasification.*

With respect to scaled hydrogen production, the Roadmap notes that storage and
transportation are complicating factors. To better meet the challenges related to hydrogen
usage, such as the requirement that hydrogen be compressed or converted to liquid by way
of costly cryogenic methods in order to be stored or shipped, the Roadmap calls for
coordinated research and industrial management.*’

Regarding pipelines, the Roadmap identifies shipping by pipeline as the most economic
means of long-distance distribution, but notes there are currently limited dedicated pipelines
for hydrogen and no high-pressure lines for pure hydrogen in Canada.*' Further, given the
corrosive nature of hydrogen, pipeline materials must be resilient and technology to
compress hydrogen must advance with corresponding safety controls and risk management.
Consequently, to address the above mentioned factors, changes are needed to pipeline
standards to facilitate the transportation of pure hydrogen.

Lastly, this section of the Roadmap touches upon what is meant by “clean” hydrogen. As
the overall potential of hydrogen as a low-carbon energy source rests on the production
method used, the international community has begun developing standards in this regard and
adopted as shorthand a colour classification scheme (that is, green hydrogen from renewables
with low to no emissions and grey hydrogen from fossil fuels without carbon capture).*

CertifHy, a European-based entity, certifies low-carbon hydrogen projects based on a
carbon intensity threshold that is inclusive of upstream emissions.* The Roadmap compares

# Ibid at 19.
3 Ibid.
36 Ibid.
7 Ibid at 20.
38 Ibid at 21.
ot Ibid.

Ibid. The Roadmap presents three scenarios for future distribution in Alberta: (1) centralized distribution
involves the storage of produced hydrogen in one large location that is connected to various end-users;
(2) decentralized mode of distribution involves smaller production located near end-users; and (3) semi-
central mode of distribution requires a hybrid approach involving mid-sized producers located near end-
users.

4 Ibid at 23.

2 Ministry of Energy, Hydrogen Roadmap, supra note 25 at 18.

* “CertifHy” (2022), online: <certifhy.eu>.
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current and future Alberta production methods against the current CertifHy threshold of
4.37 kilograms of CO, per kilogram of hydrogen, inclusive of upstream emissions.* The
results are not encouraging: current SMR production, even with carbon capture of 85 percent,
would exceed the CertifHy threshold, and ATR production, with carbon capture of 91
percent, would just fall under the threshold.* It will be important to monitor how additional
or new standards in either Canadian or proposed export markets impact these and similar
assessments of carbon thresholds. If other jurisdictions in Canada or internationally adopt
standards that are comparable to the CertifHy benchmark, there will be pressure on Alberta
to ensure its low-carbon hydrogen production meets similar standards.

2. CARBON CAPTURE UTILIZATION AND STORAGE

Part of the solution to the issue of carbon emissions may lie in increased CCUS. The
Roadmap evaluates the interplay between hydrogen production and CCUS by looking at
three discrete issues: (1) the current state of CCUS in Alberta; (2) opportunities for CCUS
to facilitate hydrogen production; and (3) integrating CCUS in the economy more broadly.*
The Roadmap discusses the history of CCUS in Alberta, including large-scale CCUS projects
such as the Shell Quest project northwest of Edmonton and operation of the Alberta Carbon
Trunk Line.*”” Through analysis of the capability of existing and future projects to address
CCUS associated with hydrogen production, the Roadmap implies that Alberta is better
positioned than most jurisdictions to manage emissions from large-scale natural gas
hydrogen production.

Similarly, the Roadmap proposes the development of “industrial clusters,” which are
multiple hydrogen production facilities in proximity to distribution means and existing or
planned CCUS infrastructure, to capitalize on opportunities to expand CCUS capability in
Alberta.*”® Alberta’s Heartland Region is suggested as an example of an industrial cluster that
could be replicated elsewhere in the province to facilitate ramped-up hydrogen production.*’

3. TECHNOLOGY AND INNOVATION

The Roadmap identifies gaps in the current technology and scientific understanding of
certain types of hydrogen production, scalability, and logistics. The Roadmap calls for these
gaps to be closed to ensure the future success of hydrogen development. A robust list of areas
in need of technological innovation or further study is provided and includes: (1)
underground coal gasification with CCUS and biomass conversion; (2) better understanding
of the impacts of hydrogen on high-pressure steel pipes, compression equipment, welding,
and other aspects associated with transportation via pipeline; and (3) the ability to effectively
store hydrogen, for example, in salt caverns owing to the small molecular size of hydrogen.*
To close the technological and scientific gaps that are a barrier to hydrogen development,
both public and private support is required. To this end, the Roadmap highlights the role of

4 Ministry of Energy, Hydrogen Roadmap, supra note 25 at 27.

4 Ibid.

a0 Ibid at 28-29.

47 Ibid at 28.

48 Ibid at 13, 16, 29.
e Ibid.

30 Ibid at 30.
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public entities such as Alberta Innovates and Emissions Reduction Alberta as key to drive
the understanding forward.”'

4. ALBERTA’S HYDROGEN MARKETS

Having evaluated the current state of hydrogen development, the need for CCUS, and the
technological and scientific gaps that exist, the Roadmap shifts focus to end use
considerations. First, the Roadmap discusses potential markets for Alberta’s hydrogen before
engaging in an analysis of the future prospects for the development and scaling-up of
hydrogen production in Alberta. Five “leading” markets for Alberta hydrogen are listed: (1)
industrial processes; (2) residential and commercial heating; (3) power generation and
storage; (4) transportation; and (5) export.”

As of 2021, Alberta was the largest Canadian producer of hydrogen for industrial
applications, producing approximately 2.4 million tonnes of hydrogen for this purpose
alone.*® Nearly all of this was produced using the SMR method. Many current industrial
processes are highly dependent on hydrogen as input, including chemical production and
manufacturing of industrial gases.

Regarding export capability, ammonia is an important consideration, given that ammonia
(NH,) has the potential to function as a transportation vector for hydrogen.** Ammonia can
be transported and then “reformed,” through chemical processes, back to one nitrogen atom
and three hydrogen atoms.” The isolated hydrogen can then be used as needed. Transporting
ammonia does not present the challenges, discussed above, associated with transporting pure
hydrogen. Further, Alberta is already positioned as a significant ammonia producer, with
facilities like Nutrien Redwater producing ammonia whilst utilizing CCUS.*

Another example is utilizing hydrogen as a means to lower greenhouse gases associated
with natural gas heating and appliance uses. The blending of natural gas with hydrogen is
currently being tested at the ATCO Fort Saskatchewan Blending Project, which should be
operational by the summer of 2022.%” Blending of natural gas and hydrogen in the range of
15 to 20 percent by volume is considered acceptable and does not require retrofits to
appliances or significantly impact existing natural gas infrastructure.” The long-term
objective would be to transition from blending with natural gas to streams of pure hydrogen
as fuel for furnaces, boilers, stoves, and other appliances currently reliant on natural gas.

A promising role for hydrogen is in power generation and storage. As with home heating,
work is underway to develop gas turbines that could accept either a blend of natural gas and
hydrogen, or pure hydrogen, as their feedstock. Depending on how the hydrogen is produced,

o Ibid at 31.

52 Ibid at 32-42.

3 Ibid at 12, 32.

4 Ibid at 23, 33, 42, 45.

5 Ibid at 23.

%6 Ibid.

ATCO, “Fort Saskatchewan Hydrogen Blending” (2022), online: <gas.atco.com/en-ca/community/
projects/fort-saskatchewan-hydrogen-blending-project.html>.

58 Ministry of Energy, Hydrogen Roadmap, supra note 25 at 35.
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the power generated could result in lower carbon emissions. Specifically, electricity
generated by wind could power electrolysis which, as discussed above, separates hydrogen
from water.”® The resulting hydrogen, which has been produced with near-zero emissions
using wind and water, could be stored and then used as feedstock to power generators during
times of high demand for which wind or other sources of renewable energy are unable to
meet demand.

A more advanced use of hydrogen is in the realm of transportation, specifically the fuel
cell electric vehicle (FCEV). FCEVs are distinguishable from both internal combustion
engines and battery powered electric vehicles owing to the more robust nature of the battery,
which allows for greater distances to be covered between charges.® As an example, the
Roadmap identifies the Alberta Zero-Emissions Truck Electrification Collaboration
(AZETEC Project), which has prototyped heavy duty long-range FCEV trucks for freight
service between Calgary and Edmonton, including fueling stations.®'

Lastly, the Roadmap notes the prospects for export of hydrogen to national and
international markets. Because of the absence of dedicated long-distance pipeline access to
international markets, transportation of hydrogen by rail in the form of ammonia is the most
realistic shipping mode for the export of hydrogen produced in Alberta.®* The potential for
development of pipelines will be an important consideration for the future success of
hydrogen.

5. ALBERTA’S HYDROGEN FUTURE

In the last section, the Roadmap considers the future of hydrogen development using two
scenarios: (1) an incremental future, and (2) a transformative future.®* As suggested by the
name, the incremental future scenario involves a slow uptake of hydrogen use and
development in the Province based on current policy and regulations. In the transformative
future scenario, hydrogen is quickly integrated into the Province’s energy systems,
encouraging rapid uptake and use. It is noteworthy that the Roadmap, and by extension the
Province, does not forcefully address which scenario is more likely. The resulting impression
is that market forces will determine the scenario realized, with the Province prepared to assist
where and as it can. In so doing, the Roadmap lays bare the issue of investment — will there
be sufficient confidence to attract private investment in hydrogen generally, and Alberta
hydrogen specifically, to propel it forward?

B. CANADA: NATIONAL HYDROGEN STRATEGY

A year before the release of the Alberta Hydrogen Roadmap, the federal government
published a national strategy entitled, “Hydrogen Strategy for Canada: Seizing the

9 Ibid at 20.

60 Ibid at 37-39.

o1 Ibid at 39, citing Emissions Reduction Alberta, “Alberta Zero Emissions Truck Electification
Collaboration (AZETEC)” (2022), online: <www.eralberta.ca/projects/details/alberta-zero-emissions-
truck-electrification-collaboration-azetec/>.

62 Ministry of Energy, Hydrogen Roadmayp, ibid at 42, 45.

6 Ibid at 43-45.
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Opportunities for Hydrogen” (the Strategy).* This December 2020 document describes the
benefits of hydrogen, including the fact that hydrogen is carbon-free at the point of use, can
be produced from many diverse kinds of feedstock, and is incredibly energy dense (that is,
gives off more energy per measure than comparable fuels like gasoline). To facilitate future
hydrogen development, the Strategy establishes an action plan consisting of eight pillars. In
this section we provide an analysis of the Strategy, including the eight pillars, and comment
on recent discussion of hydrogen by the Canada Energy Regulator (CER).

1. HYDROGEN STRATEGY FOR CANADA

The Strategy identifies hydrogen as a significant means of helping Canada reach net-zero
by 2050 and identifies the need to build new hydrogen supply and distribution infrastructure
while fostering uptake among end-users. To achieve these strategic goals, the Strategy
envisions three phases of development. The first phase, scheduled for 2020 to 2025, is
dedicated to organizing and understanding the current state of hydrogen development in
Canada.”® A second phase, slated for 2025 to 2030, is focused on growth and
diversification.®® The final phase, between 2030 and 2050, is identified as a period of rapid
expansion of hydrogen use and production.®’

In the Strategy, the Government of Canada identifies a number of targeted end uses for
hydrogen, including fuel for transportation, primarily in the form of hydrogen fuel cell
vehicles (namely, medium- and heavy-duty trucks), rail, shipping, and aviation.®® A further
targeted end use is power generation. Export is identified as a longer-term end use for
Canada’s hydrogen development, premised on the view that global demand for hydrogen will
surge by the year 2050 to an estimated CDN $2.5 trillion per year.*

For hydrogen development to succeed, the Strategy enumerates a number of challenges
that need to be addressed from an economic and technological standpoint — notably, the
need to price carbon to ensure the cost competitiveness of hydrogen compared to
conventional energy sources.” The result would be to favour hydrogen production using
renewable sources whilst increasing the cost of production using fossil fuels, such as natural
gas. This would have a clear negative impact to the Alberta strategy which calls for near total
production of hydrogen through natural gas processes.

A number of regulations and policies will be required to facilitate the advancement of
hydrogen development, including regulations associated with carbon pricing and vehicle
emissions. Further, the Strategy states that the “patch-work™ nature of Canada’s current
regulatory framework for hydrogen is in need of reform aimed primarily at harmonization
of standards and codes across Canadian jurisdictions.”!
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The eight pillars outlined in the Strategy, intended to inform development of concrete
action steps to create a robust hydrogen economy in Canada, are as follows:

1.

Strategic Partnerships- Strategically use existing and new partnerships to collaborate
and map out the future of hydrogen in Canada.

De-Risking of Investments - Establish funding programs, long-term policies, and
business models to encourage industry and governments to invest in growing the
hydrogen economy.

Innovation - Take action to support further research and development, develop
research priorities, and foster collaboration between stakeholders to ensure Canada
maintains its competitive edge and global leadership in hydrogen and fuel cell
technologies.

Codes and Sandards - Modernize existing and develop new codes and standards
to keep pace with this rapidly changing industry and remove barriers to deployment,
domestically and internationally.

Enabling Policiesand Regulation - Ensure hydrogen is integrated into clean energy
roadmaps and strategies at all levels of government and incentivize its application.

Awareness - Lead at the national level to ensure individuals, communities, and the
private sector are aware of hydrogen’s safety, uses, and benefits during a time of
rapidly developing technologies.

Regional Blueprints - Implement a collaborative, multi-level government effort to
facilitate the development of regional hydrogen blueprints to identify specific
opportunities and plans for hydrogen production and end use.

International Markets - Work with international partners to ensure the global push

for clean fuels includes hydrogen so Canadian industries thrive at home and
abroad.”

CANADA ENERGY REGULATOR

In its 2021 publication, Canada’s Energy Future, the CER for the first time dedicated a
section to hydrogen supply and demand.” Focus was predominantly on the prospects of
hydrogen use as an energy carrier with production by methods that emit little or no CO,. In
the section titled “Evolving Policies Scenario,” the CER considered a future in which total
hydrogen demand reaches 4.7 megatonnes by 2050, accounting for 6 percent of total end use
energy demand.” In these projections, industrial use of hydrogen would make up 65 percent
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Ibid at XIX, 104-105.

Canada Energy Regulator, Canada’ s Energy Future 2021, Catalogue No NE2-12-2021-PDF (Calgary:
Canada Energy Regulator, 2021) at 31, 56 [Canada Energy Regulator, Energy Future].
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of all hydrogen consumption by 2050.” The transportation sector would account for 25
percent of hydrogen demand, mostly displacing diesel in long-distance freight trucking and
marine transportation, and 10 percent of hydrogen would be used in the residential and
commercial sectors, where it would be blended into the natural gas stream and used for space
and water heating.”

The CER does not view hydrogen as being produced for anything other than to meet local
demand, with no interprovincial or international trade.” Further, in Canada’ sEnergy Future,
the CER discussed “Key Uncertainties” for hydrogen development, which include
infrastructure, trade, declines in production technology, and carbon intensity.”

C. OTHER CANADIAN JURISDICTIONS

In addition to Alberta and the Government of Canada, the provinces of British Columbia
and Ontario are in the process of developing policies to guide and foster hydrogen
development. We will analyze and evaluate the distinct hydrogen policy in each province in
the following section.

1. BRITISH COLUMBIA

British Columbia’s Hydrogen Strategy (BC Strategy) is ambitious: it contains a 63-point
hydrogen plan which adopts the colour-based shorthand for describing emission levels for
production (that is, green for zero emissions, blue for CCUS, and grey for production of
hydrogen with no emissions capture).” The BC Strategy emphasizes the opportunities for
BC hydrogen development from an economic perspective, specifically in relation to the
leading export markets of China, South Korea, Japan, and California, which together are
expected to represent nearly half of the total global demand for hydrogen by 2050.%

The BC Strategy provides a more detailed description of the regulatory regime required
to promote hydrogen development in British Columbia than the Alberta Hydrogen Roadmap.
For example, if the hydrogen in question is produced from fossil fuels, the BC Strategy
provides that the BC Oil and Gas Commission will be the entity with regulatory control over
its production, storage, and transportation.®' Further, amendments to the Water SQustainability
Act are suggested vis-a-vis producing hydrogen from water (that is, making hydrogen
production an authorized industrial water use).*” Finally, the BC Strategy addresses the
application of carbon-intensity targets for different hydrogen production pathways and calls
for consultation with various stakeholders to implement the strategy.*

» Ibid.
7 Ibid.
7 Ibid.
b Ibid.

7 Government of British Columbia, BC Hydrogen Strategy: A Sustainable Pathway for BC's Energy
Transition (Victoria: Government of British Columbia, 2021), online: <www2.gov.bc.ca/assets/gov/
farming-natural-resources-and-industry/electricity-alternativeenergy/electricity/bc-hydro-review/bc
hydrogen_strategy final.pdf>.

80 Ibid at 31.

8l Ibid at 17-18, 34.

82 Ibid, referring to Water Sustainability Act, SBC 2014, ¢ 15.

8 Ibid.
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2. ONTARIO

Ontario recently released its low-carbon hydrogen strategy, which sets out a vision for a
low-carbon hydrogen economy in Ontario.* The strategy is focused on the objectives of
enhancing the energy system, creating local jobs, and attracting investment while reducing
greenhouse gas (GHG) emissions. Ontario’s hydrogen strategy sets out a path where eight
concrete and immediate actions are expected to lead to an eight-fold increase in the
province's production capacity of low-carbon hydrogen and support the market to meet its
potential

Two interesting advantages and approaches that the Ontario strategy identifies are existing
storage and pipeline infrastructure. This includes identified geological storage opportunities
and existing natural gas distribution networks. In addition, the strategy calls for partnerships
at both the federal and provincial levels to help de-risk investment and harmonize
regulations. In these regards, the strategy is consistent with similar Canadian policy
documents and approaches, which in and of itself represent something of a shift from the
provinces prior posture on the issue.

D. INTERNATIONAL

We conclude our review of the current policy landscape by considering the international
scene. We briefly comment on each of the European Union, Japan, China, and the US. These
jurisdictions have been selected because they were among the first to craft hydrogen policies,
in the case of the European Union and Japan, or are large markets that may drive hydrogen
scale and progress, as in the case of China and the US.

1. EUROPEAN UNION

The European Union released a Hydrogen Strategy (EU Strategy) in July 2020 and, in
some respects, the EU Strategy is more realistic than the policies advanced in Canada and
discussed above.* The EU Strategy considers the limited role of hydrogen in the overall EU
energy mix at present, the emissions concerns associated with current production methods,
and the need to achieve larger-scale and fully decarbonized production for hydrogen to
contribute to “climate neutrality” and thus be of value to the EU generally.*” Some of the
motivation behind the EU’s seemingly cautious approach comes from the current realities
surrounding hydrogen production in Europe; natural gas is more expensive and less readily
available, making it harder to produce hydrogen from natural gas. Further, CCUS capability
is less developed in Europe and, consequently, it appears the EU elected to focus on green
hydrogen (produced from renewables) in place of blue or grey hydrogen.
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Government of Ontario, “Ontario’s Low Carbon Hydrogen Strategy: A Path Forward” (7 April 2022),

online: <www.ontario.ca/page/ontarios-low-carbon-hydrogen-strategy>.

8 Ibid at 4, 12.
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Despite the identified challenges, the EU Strategy indicates Europe is keen to see
hydrogen development grow. While the current trajectory would see Europe largely
decarbonize its energy needs through replacement with renewables (namely, wind and solar),
hydrogen could serve as an important bridging measure. Europe can achieve this goal by
utilizing hydrogen to store renewable power for future use as clean burning feedstock or
employing hydrogen in locations that are not well served by renewables. Lastly, hydrogen
is seen as an important means of decarbonization in hard-to-decarbonize sectors such as
long-haul trucking.*®

The EU Hydrogen Strategy highlights that support (that is, regulatory reform and
financial) is likely required for some time to enable renewable hydrogen to become cost-
effective on the scale envisaged. To this end, the EU Strategy seeks amendments to the EU
Emission Trading System (ETS) to incentivize the production of renewable and low-carbon
hydrogen.* Finally, the EU Strategy foresees: (1) a common low-carbon threshold/standard
which would be defined relative to the existing ETS benchmark for hydrogen production;
and (2) comprehensive terminology and certification for renewable and low-carbon
hydrogen; thus, introducing a certificate of origin for hydrogen and enabling the trading of
green hydrogen.”

2. JAPAN

In many respects, Japan has been a leader on the hydrogen front, having advanced its
equivalent of a hydrogen strategy in 2014 with the Basic Hydrogen Strategy.”' Japan’s
objective was set out in a succinct manner in the April 2014 Strategic Energy Plan approved
by the Japanese Cabinet, which stated that “it is essential for Japan to formulate a road map
toward the realization of a hydrogen society.””

Japan’s embrace of hydrogen development and willingness to pursue technological
advancement in this area may arise from geographic insecurity; as an island nation with little
to no hydrocarbon resources, hydrogen is a stable form of energy that can be produced
locally and would provide energy security, industrial competitiveness, and reduce
emissions.” Further, given Japan’s seismic history, hydrogen is an alternative clean energy
option that is not nuclear.**

3. CHINA

China is uniquely poised to be both the largest hydrogen producer (producing 25 million
tonnes in 2020) and the largest hydrogen consumer in the world.”® As the majority of

88 Ibid.
ot Ibid at 13.
%0 Ibid.

o Jane Nakano, “Japan’s Hydrogen Industrial Strategy” (21 October 2021), online: Center for Srategic
0 & International Sudies <www.csis.org/analysis/japans-hydrogen-industrial-strategy>.
Ibid.
% Ibid.
. Ibid.
9% Vera Zhang, “Hydrogen Law and Regulation in China” (24 November 2021) at 1, online: <cms.law/en/
int/expert-guides/cms-expert-guide-to-hydrogen/china>.
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hydrogen produced in China is “grey” hydrogen, the separation process undertaken to isolate
the hydrogen results in a significant amount of emissions.”

Currently, a large share of hydrogen produced in China is utilized in hydrogen-powered
vehicles arising from an enormous effort over the last decade to develop hydrogen
technology for application to personal vehicles.”” Hydrogen fuel cells, a key component of
hydrogen-powered vehicles and hydrogen refueling stations, are necessary infrastructure
required to support the implementation and viability of hydrogen fuel cell vehicles in
China.”

China does not have a well-defined legislative framework for hydrogen projects across
various sectors.” This creates a number of gaps and uncertainties, which need to be
addressed before the hydrogen economy can flourish. The policy basis for the development
of hydrogen energy utilization in China is mainly founded on national industrial planning
policies and local regulations.'” The draft Energy Law of the People’s Republic of China,
issued in April 2020, highlighted various energy sources.'”' However, unlike other secondary
energy sources such as electrical power, thermal power, and refined product oil, hydrogen
was not listed separately, but was only categorized as among “other new energy sources.”'"
Therefore, the importance and potential of hydrogen is yet to be fully reflected in China’s
legislation.'®

4. UNITED STATES

In 2020, the US Department of Energy (DOE) developed a comprehensive Hydrogen
Program Plan (Program) to promote hydrogen as a viable form of energy in the US.'” The
Program serves as a definitive statement of federal policy that outlines the US’s plan to
accelerate research, development, and deployment of hydrogen-related technologies
nationwide.'®

The Program does not explicitly frame its hydrogen policy around the need to combat
climate change or to promote cleaner hydrogen over the more prevalent grey hydrogen.
Rather, the Program primarily focuses on terms such as “low carbon” or “carbon neutral” in
relation to the DOE’s objectives and does not categorize hydrogen based on colour.

% Ibid.
o7 Ibid at 3.
8 Ibid.
i Ibid at 6.
10 bid.
1 Jbid at 7.
192 Ibid.
1% bid.

104 US Department of Energy, “Department of Energy Hydrogen Program Plan” (November 2020), online:
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Plan (US Department of Energy and US Department of Transportation, “Hydrogen Posture Plan: An
Integrated Research, Development and Demonstration Plan” (December 2006), online: <www.hydrogen.
energy.gov/pdfs/hydrogen_posture plan_dec06.pdf>); The Department of Energy Hydrogen and Fuel
Cells Program Plan (US Department of Energy, “The Department of Energy Hydrogen and Fuel Cells
Program Plan: An Integrated Strategic Plan for the Research, Development, and Demonstration of
Hydrogen and Fuel Cell Technologies” (September 2011), online: <www.hydrogen.energy.gov/
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as part of the DOE Hydrogen Program.
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With respect to the regulatory regime in the US, the current divergence between federal
and individual state laws is an obstacle to the regulation of hydrogen. On the federal level,
the Energy Policy Act of 2005 governs energy production in the US, including forms of
renewable energy.'® While the EPA regulates at the federal level, in contrast, the states of
California and Texas have implemented their own specific policy and regulations with
respect to hydrogen.'”’

IV. REGULATORY FRAMEWORK

In this section, we examine the regulatory framework within which hydrogen is produced
and distributed. We commence by considering the regulatory regime in Alberta. We focus
on the broad categories of facilities and distribution, noting the way in which existing
legislation and regulators incorporate hydrogen. We will then examine the Government of
Canada’s regulatory structure and implications for hydrogen development at the national
level.

A. ALBERTA REGIME

Currently, Alberta’s regulatory framework does not expressly provide for the licencing
of hydrogen per se. Rather, each proposed project is assessed based on the specific processes,
feedstock, and methods being employed in order to determine which approvals and
authorizations are required. Consequently, the method of production is the driving factor in
determining the regulatory approach to be navigated on a project-by-project basis.'*

In most cases, the process for hydrogen development closely mirrors that of petrochemical
facilities. The first regulatory hurdle is often consideration of whether an environmental
impact assessment (EIA) is required either federally or provincially. An EIA is a process of
information gathering and consideration aimed at examining the effects of a proposed project
on the environment. Under Alberta’s Environmental Protection and Enhancement Act, a
project is required to undergo an EIA if it is listed in the Environmental Assessment
(Mandatory and Exempted Activities) Regulation (Regulation).'®

Currently, the Regulation does not expressly address hydrogen production as being either
a mandatory activity requiring an EIA or an exempted activity. However, under section 43
of the EPEA, a “Director” may order that an EIA be carried out where they are “of the
opinion that the potential environmental impacts of a proposed activity warrant further
consideration under the environmental assessment process.”' '’ Consequently, a determination
as to whether a hydrogen project will trigger an EIA depends on the particulars of the project

1% Energy Policy Act of 2005, 42 USC 15801 (2005) [EPA].

7 For example, the California Air Resources Board (CARB), in collaboration with other state agencies,

must complete an evaluation on the deployment, development, and use of hydrogen in the state. CARB

must publish the evaluation by 1 June 2024. CARB must also model how hydrogen supports the

decarbonization of the electric and transportation sectors and include the findings in the 2023 and 2025

Integrated Energy Policy Report.

See e.g. Alberta Energy and Utilities Board, Shell Canada Limited Cogeneration Plant and Hydrogen

Pipeline—Fort Saskatchewan Area (25 July 2000), 2000-30, online: EUB <static.aer.ca/prd/documents/

decisions/2000/2000-30.pdf>; other Alberta projects include the Northwest Refinery, the Nutrien

fertilizer plant, and the pending Air Products facility to be constructed by 2024.

1 RSA 2000, ¢ E-12 [EPEA]; Environmental Assessment (Mandatory and Exempted Activities)
Regulation, Alta Reg 111/1993.

10 EPEA, ibid, s 43.
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and any determination by the Director, as designated under the EPEA.'"" As a result, it is
difficult to say with confidence whether hydrogen projects as a whole are more or less likely
to require an EIA. In addition to the provincial process, a project may be subject to federal
EIA requirements. These are discussed further under the next sub-heading.

Further authorizations and approvals under the EPEA may be required, in addition to
approvals under the Water Act.'”” Certain hydrogen production may require large amounts
of water be diverted to a project. Diversion licences, depending on location, can be difficult
to obtain owing to limited quantities of water and high degree of competition for water
resources between industry and municipalities which may inhibit the creation of hydrogen
“industrial clusters” as proposed in the Alberta Roadmap.'"

Depending on the type of hydrogen project, approvals or authorizations under the Public
LandsAct, the Historical ResourcesAct, from Nav Canada, and from Alberta Transportation
may be required.'* In each context, a proponent is dealing with a different regulator and
process. Further, municipal development permits will likely be required. Throughout all these
processes, proponents may also be required to undertake consultation with Indigenous groups
under the direction of the Aboriginal Consultation Office, depending on the location and
specifics of the project.

The primary regulator overseeing hydrogen projects would be Alberta Environment and
Parks, as administrator of the EPEA. However, should a project fall more closely in line with
oil and gas production methods and distribution, then the legislative requirements associated
with the oil and gas industry, such as the Pipeline Act and Oil and Gas Conservation Act, can
be expected to have application.''® In this context, the primary regulator would be the Alberta
Energy Regulator (AER). In theory, a proponent might prefer this outcome as the AER
Integrated Decision Approach creates a single application and regulatory “window” for
applications under the EPEA, Water Act, Public Lands Act, and Energy Development

“‘ Ibid, s 44:
Initial review by Director
44(1) Where a proponent or a proposed activity is referred to the Director under section 41, where
the Director gives a notice under section 43 or where a proponent on the proponent’s own initiative
consults with the Director in respect of the application of this Division to a proposed activity, the
Director shall,
(a) if the proposed activity is a mandatory activity, direct the proponent by order in writing
to prepare and submit an environmental impact assessment report in accordance with this
Division, or
(b) if the proposed activity is not a mandatory activity,

(i) make a decision that the potential environmental impacts of the proposed
activity warrant further consideration under the environmental assessment
process and require that further assessment of the proposed activity be
undertaken, or

(i) make a decision that further assessment of the proposed activity is not required
and, if it is an activity for which an approval or registration is required, advise
the proponent that it may apply for the approval or registration.

12 RSA 2000, ¢ W-3.

'3 Ministry of Energy, Hydrogen Roadmap, supra note 25.

4 Public Lands Act, RSA 2000, ¢ P-40; Historical Resources Act, RSA 2000, ¢ H-9.
15 Pipeline Act, RSA 2000, ¢ P-15; Oil and Gas Conservation Act, RSA 2000, ¢ O-6.
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Applications and Schedules.'' Finally, where hydrogen is being used in a power generation
context, or in a utility context such as blending with natural gas, regulatory oversight by the
Alberta Utilities Commission (AUC) would be expected.

B. FEDERAL CONSIDERATIONS

Under the Government of Canada’s regulatory regime, the production and distribution of
hydrogen is potentially impacted in three ways. The first is the potential for a hydrogen
production facility to trigger a federal impact assessment. The second is through regulation
by the CER. Third, it is anticipated that the Government of Canada may choose to regulate
ancillary matters in support of making hydrogen a more cost-effective means of
decarbonizing. We analyze the above mentioned aspects in the paragraphs below.

1. FEDERAL IMPACT ASSESSMENT

Under the Impact Assessment Act, an impact assessment is required for projects identified
in the Physical Activities Regulations, often referred to as the “Project List.”"!” This includes
projects above a certain size or new projects in national parks or protected areas. Further,
even if a project is not on the Project List, under section 9 of the |AA, the federal Minister
of Environment and Climate Change (ECCC) may designate the project as requiring an
impact assessment if, in his/her opinion, it may cause adverse effects within federal
jurisdiction or adverse direct or incidental effects, or if public concerns related to those
effects warrant the designation of the project.''® Before making such an order, the Minister
may consider adverse impacts that a physical activity may have on the rights of the
Indigenous peoples of Canada as have been recognized and affirmed by section 35 of the
Constitution Act, 1982.'"

Currently, the Project List does not expressly address hydrogen. However, a hydrogen
project may be sufficiently incidental to a designated project as to trigger review. For
example, section 30 of the Project List states that fossil fuel-fired power generating facilities,
with production capacity of 200 megawatts or more, are designated projects.'* Conceivably,
a generation facility using a natural gas and hydrogen blend, or even pure hydrogen, could
be captured under this requirement.

Proponents will be familiar with the requirement to submit documents (a “Project
Description”) to the Impact Assessment Agency of Canada (IAAC) during the planning
phase of a project. Based on the Project Description, the Minister will decide whether the
proposed project is a designated project or not. If an impact assessment is mandated, the

6 Alberta Energy Regulator, “Integrated Decision Approach” (2022), online: <www.aer.ca/regulating-

development/project-application/integrated-decision-approach>; EPEA, supra note 109; Water Act,
supranote 112; Public Lands Act, supranote 114; Alberta Energy Regulator, Directive 056: Energy
Development Applications and Schedules (Calgary: Alberta Energy Regulator, 18 May 2021), online:
<static.aer.ca/prd/documents/directives/directive-056.pdf>. Concurrent applications, as required, under
the Historical Resources Act, supra note 114, Nav Canada, and Alberta Transportation would still be
processed separately.

::; Impact Assessment Act, SC 2019, ¢ 28, s 1 [IAA]. Physical Activities Regulations, SOR/2019-285.
IAA, ibid, s 9.

19 |bid; Constitution Act, 1982, s 35, being Schedule B to the Canada Act 1982 (UK), 1982, ¢ 11.

120 Physical Activities Regulation, supranote 117, s 30.
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assessment may be carried out by the IAAC or be referred to a review panel. In either case,
once the impact assessment is completed, the Minister of ECCC (or the Governor in Council
if referred by the Minister) must make a decision as to whether the project is in the public
interest based on the impact assessment report, which may include the Minister issuing a
decision statement with enforceable conditions.

2. ROLE OF THE CANADA ENERGY REGULATOR

The CER will likely play a significant part in the process of regulatory approval of
hydrogen distribution in Canada as the CER is the federal entity that regulates pipelines,
energy development, and interprovincial/international trade of energy and trade on behalf of
the public.'” The CER’s mandate requires consideration of economic, environmental, and
social matters. The CER’s work is primarily, but not limited to, pipeline oversight and power
line projects that cross provincial and national boundaries.'?* In these areas of responsibility,
the CER could have oversight or responsibility for hydrogen distribution insofar as it relates
to the need for and creation of dedicated pure hydrogen pipelines.

3. REGULATION OF ANCILLARY MATTERS

A significant aspect of the federal regulatory regime is focused less on direct hydrogen
production and distribution and more on exercising the federal government’s broad powers
to achieve certain policy outcomes. For example, as recently affirmed by the Supreme Court
of Canada, the federal government is able to set national standards for greenhouse gas pricing
across all points of consumption, which standards may enable hydrogen to better compete
with current sources of energy from a cost perspective.'?* This dynamic is exemplified in the
Clean Fuel Standard, a proposed regulation to be established under the Canadian
Environmental Protection Act, 1999.'** The Clean Fuel Sandard aims to drive investment
to leading clean fuel sectors such as biofuels and hydrogen. Indeed the Canadian Hydrogen
and Fuel Cell Association, in an open letter to the federal government, has identified such
measures as imperative to stimulate the widespread use and development of hydrogen across
Canada.'”

4. CONCLUSIONS ON THE REGULATORY REGIME

As we have seen, the development of hydrogen projects does not fall under a defined
stand-alone regulatory regime, such as exists for oil and gas development. Rather, various
parts of a hydrogen project are typically permitted, authorized, or approved under existing
legislation and regulation.

Legally, the federal government is unlikely to have significant regulatory oversight of
hydrogen outside of the potential for | AAreview or involvement of the CER as circumstances
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Sgije.g. Canada Energy Regulator, Energy Future, supra note 73 at 80-81.

Ibid.

12 See References re Greenhouse Gas Pollution Pricing Act, 2021 SCC 11.

124 Canadian Environmental Protection Act, 1999, SC 1999, ¢ 33.

' Canadian Hydrogen and Fuel Cell Association, Letter, “RE: CHFCA Support for the Hydrogen Strategy
for Canada” (21 October 2020), online: <www.chfca.ca/wp-content/uploads/2020/10/CHFCA-Support-
for-H2-Strategy-220ct2020-final.pdf>.
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warrant. This is because of the constitutional division of power as set out in the Constitution
Act, 1867."% The provinces have generally held control over and responsibility for resource
and industrial development. A review of the heads of power set out in the Constitution Act,
1867 make this clear, including section 92 and the provincial autonomy over matters of
natural resources, property, and those matters of a local and private nature.'”’

In Alberta, the aforementioned regime can lead to challenges with legal interpretation. For
example, under the EPEA, many of the proposed types of hydrogen production facilities
discussed herein would likely satisfy the definition of gas processing plant or petrochemical
plant as provided for in the Activities Designation Regulation.'”® And yet projects such as the
Air Products hydrogen facility in Edmonton have been approved as chemical manufacturing
plants. Under the Activities Designated Regulation, such a plant is defined as “a plant that
manufactures organic or inorganic chemicals, but does not include an oil refinery, a sugar
refinery, a gas processing plant, a petrochemical manufacturing plant, a food processing
plant or a plant that only blends or packages chemicals.”'?* Further, such inconsistencies
have been canvassed in the paper Pathways to Net-Zero: Opportunities for Canada in a
Changing Energy Sector, wherein the author notes:

Indeed, even if blue hydrogen facilities are not sweet gas processing facilities under the EPEA, they arguably
fit within the definition of “processing plant” for licensing purposes under the Oil and Gas Conservation Act,
which illustrates some of the internal inconsistency present in even sophisticated regulatory schemes.
Processing plants under the OGCA are plants “for the extraction from gas of hydrogen sulphide, helium,
ethane, natural gas liquids or other substances, but [this definition] does not include a well head separator,
treater or dehydrator” and require approval from the AER. It is not clear that the process of steam methane
reforming to produce hydrogen is equivalent to extracting substances from a natural gas stream, but there are

S 130
conceptual similarities.

As new methods of hydrogen production take hold, it will be an increasing legal challenge
to properly situate the projects within the confines of the legislation and regulations drafted,
presumably, without hydrogen in mind. And while this may pose challenges to lawyers and
regulatory professionals, as is addressed in the next section, the need for wholescale reform
(that is, a separate hydrogen regulatory process) is not advocated for herein.

V. FUTURE PROSPECTS:
EMERGING ISSUES AND NEED FOR REFORM

In this section, we evaluate the emerging issues facing hydrogen development and
regulation in Alberta. We consider the issue of “clean” hydrogen and the implications of the
ambiguity in both definition and approach. We then analyze ways in which the existing
legislative and regulatory regimes are used to address hydrogen development and whether
regulatory reform is required. Lastly, we discuss the prospects for hydrogen development.

126 (UK), 30 & 31 Vict, ¢ 3, s 91, reprinted in RSC 1985, Appendix II, No 5.

27 bid, s 92.

128 Activities Designation Regulation, Alta Reg 276/2003.

129 |bid, s 2(2)(g) [emphasis added].

130 Brendan Downey et al, “Pathways to Net-Zero: Opportunities for Canada in a Changing Energy Sector”
(2021) 59:2 Alta L Rev 225 at 253 [footnotes and emphasis omitted].
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A. WHAT IS “CLEAN” HYDROGEN?

It is striking how the Alberta Roadmap carefully avoids using the terms, grey, blue, or
green hydrogen.”®' As set out above, these terms are used in much of the literature on
hydrogen and relate to the carbon intensity associated with a particular production method.'*
Grey hydrogen refers to methods resulting in high carbon emissions while green refers to
methods which result in nearly zero carbon emissions. While not expressly stated in the
Roadmap, what Alberta envisions is a production chain of mostly blue hydrogen — natural
gas processes coupled with CCUS. When announcing the Roadmap, Associate Minister of
Natural Gas and Electricity, Dale Nally, stated “[w]e are agnostic to the colour of hydrogen,
as long as it’s clean hydrogen ... [i]t will be industry that decides the colour of the
hydrogen.”'*?

In addition to avoiding the widely adopted terms used to denote carbon intensity, the
Roadmap is at times both ambiguous and even defensive on the issue of carbon intensity
associated with natural gas-based production. This is exemplified by statements calling for
the development of emissions standards for hydrogen production that are “science-based,”
and which take into consideration the entire reduction in emissions profile associated with
any given hydrogen energy stream.'** In other places, the Roadmap arguably moves from
ambiguity into a more defensive posture, such as in the following statement:

An emerging narrative against natural gas-based hydrogen production can disrupt Alberta’s efforts to build
a clean hydrogen economy. As Canadian and global carbon intensity benchmarks and Guarantee of Origin
schemes are proposed and developed, Alberta needs to actively informtheir devel opment with data grounded
inrobust analysis and science. 135

Such statements can lead one to question whether the provincial approach fully addresses
the issue of carbon intensity associated with natural gas hydrogen production and what it
might mean more broadly for hydrogen development in Alberta.

There appears to be a significant difference in policy approach between Alberta and the
federal government. As set out above, Alberta’s Roadmap has taken an ambiguous and
defensive stance on the issue of carbon intensity. Conversely, the federal Strategy advocates
for a clearer policy goal supported by rigorous assessment. For example, the Strategy notes
that carbon intensity for hydrogen produced from natural gas includes “upstream emissions

= In addition, reference is sometimes seen to “pink” hydrogen. This term denotes hydrogen production

associated with nuclear power: National Grid Group, “The Hydrogen Colour Spectrum,” online:
<nationalgrid.com/stories/energy-explained/hydrogen-colour-spectrum>.

Natural Resources Canada, Hydrogen Strategy, supra note 26 (carbon intensity is described in the
federal Strategy as follows: “The Carbon Intensity (CI) of hydrogen production is a method for
comparing the end-to end lifecycle GHG emissions of hydrogen as it moves from primary energy
source/feedstock to delivered energy commodity” at 35).

Chris Varcoe, “Varcoe: Hydrogen Has the Potential to be Alberta’s Next Oilsands in Importance,”
CalgaryHerald (5 November 2021), online: <calgaryherald.com/opinion/columnists/varcoe-hydrogen-
has-the-potential-to-be-albertasnext-oilsands-in-importance>.

Ministry of Energy, Hydrogen Roadmap, supra note 25 (“Alberta will collaborate with other
governments and international partners to support the development of science-based carbon intensity
thresholds for hydrogen production. This collaboration will be important to establish carbon intensity
threshold targets, definitions, and measurement and reporting standards” at 27).

135 |bid at 48 [emphasis added].
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required to recover the gas” in addition to “emissions released during the SMR or ATR
process.”"* Further, the federal government seems poised to move towards a carbon intensity
(referred to as CI) threshold and certification process for clean hydrogen which is more
aligned with those seen in Europe, as opposed to Alberta’s as yet undefined “science-based”
position:

It will be important for Canada to develop and adopt national definitionsand standards for ‘clean’ hydrogen,
whereby CI thresholds are established and can be independently certified. Hydrogen’s decarbonization
benefits will only be realized if Canada adopts low Cl hydrogen, and any government investment in the
development of new supply in Canada needs to reflect this. It is recommended that Canada coordinate efforts
underway internationally, to facilitate trade in the longer term as well as benefit from extensive efforts that
have already been initiated to quantitatively define and measure hydrogen CI from a range of pathways. For
example, the European Commission has initiated a pilot program called Cer[t]ifHy to develop an EU-wide
Guarantee of Origin scheme for green and low carbon hydrogen that considers both the origin of the hydrogen
and its greenhouse gas (GHG) intensity. The recommended threshold for GHG intensity is set at 60% below
the intensity of hydrogen produced from natural gas, currently set at 36.4 gCOZe/MJ.137

The Alberta Roadmap relies on CCUS as a response to the issue of carbon intensity
associated with hydrogen production and as the means of making natural gas production
viable from an emissions standpoint. However, the history of CCUS in Alberta would
suggest that such a position has risk. Indeed, CCUS has experienced difficulties in appeasing
climate wary investors and end-users; CCUS applications in other industries suggest that
success is limited, costly, and often undervalued by the intended audiences.'*® That said,
hydrogen production and associated CCUS can be distinguished from previous uses, such
as in oil and gas development. For example, hydrogen production with CCUS at the point
of production results in a zero emissions source of energy at the point of consumption (that
is, hydrogen in a fuel cell powered car does not emit CO,). By contrast, CCUS used in
conjunction with the production of oil and gas does not result in gasoline that burns clean
when consumed in an automobile, even if it has reduced the carbon generated during
production.

Despite the mitigative effects of CCUS, the Roadmap acknowledges what the federal
Strategy makes explicit — when applied to current international standards for “clean”
hydrogen, existing methods of production in Alberta likely fall short. Even with CCUS,
hydrogen production methods such as SMR still result in more carbon emissions than what
is permissible for a “clean” hydrogen designation under certain metrics and approaches
currently in use (namely, CertifHy). Moreover, it appears that even the Alberta government
is uncertain about the net benefits on emissions reduction that is to be obtained by hydrogen.
This point is exemplified by the following paragraph found in the executive summary of the
Roadmap:

13 Natural Resources Canada, Hydrogen Srategy, supra note 26 at 35.

37 Ibid at 36 [emphasis added].

138 Graham Thomson, “Carbon Capture and Storage: Hasn’t Alberta Learned Its Lesson?”” CBC News (29
November 2019), online: <www.cbc.ca/news/canada/edmonton/carbon-capture-storage-lesson-
1.5377626>. See also Graham Thomson, “Pipe Dream: The Failure of Alberta’s Carbon-Capture
Experiment,” Albertaviews (1 July 2015), online: <albertaviews.ca/pipe-dream/>.
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Adoption of clean hydrogen in Alberta has the potential to reduce GHG emissions. Modelling conducted for
the Hydrogen Roadmap shows that under a 2030 scenario where hydrogen is widely integrated into Alberta’s
energy systems at a large scale, the province could reduce GHG emissions by 14 million tonnes per year. This
represents a reduction of five per cent of Alberta’s 2019 emissions. 139

When considered against the level of investment and development that is associated with
the 2030 scenario, a mere 5 percent reduction over 2019 emissions levels seems a modest
return on investment.

A position of “agnostic” indifference on the issue of emissions is understandable, but
ultimately unsustainable. The Alberta Roadmap is clearly focused on the production of blue
hydrogen and the associated creation of a new and sustained market for Alberta’s natural gas,
something that Alberta is keen to realize. However, at present, blue hydrogen is a solution
with many caveats, including the willingness to develop this form of hydrogen and the risk
associated with the market, both domestically and internationally, accepting anything less
than fully decarbonized production as “clean.”

By refusing to engage with this issue squarely and failing to layout a more concrete plan,
the Alberta Roadmap leaves something to be desired. Furthermore, questions remain about
whether the Roadmap has accurately assessed the long-term prospects of hydrogen
production using fossil fuels coupled with CCUS and whether such an assessment would in
fact support broad development. Given the carbon intensity issues associated with current
production methods, and absent significant technological advances to address the same, the
fact is that fossil fuel production, while economically viable today, may not be so in the near
term. At a certain point, the economics may switch to favour production by renewable energy
means. The federal Strategy notes the following:

By 2030, the cost of SMR+CCUS hydrogen is expected to be in the range of ~$1.00 - $2.00/kg-H, when
produced at scale (>100 tons per day - TPD) in Canada based on studies out of Alberta and British Columbia,
while the cost of electrolysis from dedicated renewables shows potential to be in the $3.20/kg-H, range in

that timeframe.

BloombergNEF predicts the global levelized cost of hydrogen from large renewable energy powered projects
will be cost competitive with low carbon hydrogen from natural gas via SMR w/CCUS by 2030. Their study
shows that by 2050, renewable hydrogen could be produced for less than a dollar per kilogram. This may not
be directly applicable to Canada, but the general trend of renewable hydrogen costs coming down over time

is valid and warrants further study regionally in Canada.'®

An alternative approach for the Government of Alberta to adopt would be to realistically
emphasize the role of blue hydrogen production as an interim measure, akin to the position
taken by the EU. That is, to view the use of natural gas produced hydrogen for what it is —
an imperfect solution but one which has positive aspects and which over time and with

13 Ministry of Energy, Alberta Hydrogen Roadmap: Executive Summary (Alberta: Government of Alberta,
5 November2021), online: <open.alberta.ca/dataset/893c5al4-af92-4a19-ble5-d9395a00a2dd/resource/
95¢555¢7-1b05-4ad9-af3 1-0a4£569ce99¢c/download/energy-alberta-hydrogen-roadmap-executive-su
mmary-2021.pdf> at 9 [emphasis added].

140 Natural Resources Canada, Hydrogen Srategy, supra note 26 at 34-35 [footnotes omitted].
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further technological advancement may play an increasing role in the energy transformation.
To a national and international audience, such an approach is more realistic and arguably
more acceptable than the current position, which appears to suggest CCUS is the ultimate
answer to blue hydrogen’s emissions problem now and in the future. Or, that aggressive
standards such as CertifHy may not be tenable targets for near-term development of
hydrogen resources in Canada.

B. MINIMAL REGULATORY REFORMS

Alberta does not have a dedicated regulatory framework for hydrogen and has instead
relied so far on an “amalgam of existing environmental and oil and gas statutes and
regulations that do not always apply perfectly.”"*! As hydrogen is similar to hydrocarbons
in its current production processes, transportation, and uses, development to date has fallen
under the regulatory regime designed for the most analogous process or use. This raises the
following questions: to what degree are changes to existing legislation and regulatory
oversight needed? Is the current approach sustainable (in other words, requiring nothing
more than minor amendments to existing legislation), or are the number and extent of
changes anticipated sufficient as to warrant wholesale legislative reform (that is, the creation
of a Hydrogen Act)?'#

We are of the view that minor amendments to existing legislation are sufficient at this
time. Uncertainty regarding the future of hydrogen development over the coming years,'**
coupled with the ability of existing legislation to adequately oversee hydrogen development,
albeit with minor legislative amendments, all support such a position. In the following
paragraphs we address some of the legislative amendments that should be pursued within the
existing regulatory framework regarding hydrogen.

1. BLENDING HYDROGEN AND NATURAL GAS

For context, blending natural gas and hydrogen has an immediate effect of reducing
greenhouse gases (GHGs) because the hydrogen component of such a blend does not emit
GHG when burned. A number of pilot projects have been undertaken including the Enbridge
Gas Inc. City of Markham Hydrogen blending project and the ATCO Fort Saskatchewan
Hydrogen Blending Project.'** Both have proposed modest levels of blending: Enbridge
proposes 2 percent hydrogen by volume and ATCO has indicated an objective of 5 percent
hydrogen by volume.'*®

Blending presents immediate regulatory challenges. For example, in a regulated utility
context, how are the costs associated with the blending process to be allocated, including not

41 Downey et al, supranote 130 at 252.

142 Ibid, wherein it is stated that effective regulation would be better served by creating clear paths for

hydrogen regulation in the form of simple legislation that directs all such projects to one regulator, such

asthe AER or AUC. Certainty in regulatory process would also be beneficial for investment confidence.

IEA, “Future of Hydrogen,” supra note 1.

144 For more information on the status of the ATCO Pilot Project, see: ATCO, “Fort Saskatchewan
Hydrogen Blending,” online: <gas.atco.com/en-ca/community/projects/fort-saskatchewan-hydrogen-

blending-project.html>.
4 bid.
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only costs to utilities, but potential costs to consumers who may have to consume more
blended gas to achieve the same level of heating owing to the fact that hydrogen has a lower
heating value than conventional natural gas?'*® Other impacts to consider include issues of
safety and reliability in the delivery of blended hydrogen through existing infrastructure
systems, whether uniform standards are needed for blending, and practical matters such as
the impact of hydrogen blending on appliances in homes and businesses.'"’

At the direction of the provincial Minister of Energy, the AUC seeks to address some of
these issues in the Hydrogen Inquiry.'* Bulletin 2022-05: Hydrogen | nquiry, announcing the
inquiry, limited the focus to matters relating to hydrogen blending in natural gas distribution
systems, and identified the following “key issues:

. legislation;

. delivery of services to municipal and rural natural gas consumers;
. safety;

. factors to consider when assessing hydrogen projects and costs;

. rate impacts related to capital and commodity cost treatment; and
. other issues.'*’

Expressly excluded from the scope of the inquiry were:

. pure hydrogen distribution systems;
. emissions targets that should be established; and
. blending in the context of high-pressure pipelines.'>

One prudent change would be for the AUC to allow utilities to recover some portion of
the costs incurred to bring about blending, thereby encouraging ongoing expansion of
blended gas and development of hydrogen. In May 2021, the British Columbia government
adopted such an approach with significant amendments to the Greenhouse Gas Reduction
(Clean Energy) Regulation."' These amendments paved the way for regulated gas utilities

16 In a recently published article, Gordon E Kaiser, “Canadian Energy Regulators and New Technology:

The Transition to a Low Carbon Economy” (2021) 9:2 Energy Reg Q 7, Kaiser discusses how Canadian
energy regulators have historically been reluctant to fund new technology through rates, which has
served as an obstacle to innovation in the energy sector. Kaiser identifies measures that have been
adopted by various energy regulators in response to this challenge, which include: pilot programs to
introduce new technologies for test periods, for example, the pilot program approved by the Ontario
Energy Board to study the effects of hydrogen blending in the natural gas distribution system;
collaborative platforms between industry actors and regulators such as the Ontario Energy Board’s
Innovation Sandbox initiative; rate-payer funded innovation funds; and amendments to the regulators’
statutory objectives “to facilitate innovation in the electricity sector.” Amendments go a step further in
providing regulatory certainty: the amendments constitute explicit legislative directions that permit gas
utilities to acquire and supply specific types of hydrogen and to recover specified costs of such
undertakings. It will be interesting to see if other provinces introduce similar legislative changes.

47 Jay Lalach & Adriana Da Silva Bellini, “How About Some Clean, Green Hydrogen with that Natural
Gas?” (8 June 2021), online: <gowlingwlg.com/en/insights-resources/articles/2021/clean-green-hydro
gen-with-that-natural-gas/>.

148 Alberta Utilities Commission, Hydrogen Inquiry (2022), Proceeding 27256, online: <media.www.auc.
ab.ca/prd-wp-uploads/regulatory _documents/Reference/HydrogenInquiryReport.pdf>.

149 Alberta Utilities Commission, Bulletin 2022-05. Hydrogen Inquiry (Alberta: Alberta Utilities
Commission, 25 March 2022) at 2, online: <media.www.auc.ab.ca/prd-wp-uploads/News/2022/Bulletin
%202022-05.pdf>.

50 bid.

51 BCReg 102/2012 [Greenhouse Gas Regulation]. The Regulation is made pursuant to the Clean Energy
Act, SBC 2010, ¢ 22.
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to produce, buy, and distribute specified types of hydrogen as part of their offerings.'*
Pursuant to British Columbia’s Clean Energy Act, under which the amendment regulation
is made, hydrogen was listed as a “prescribed undertaking.”'** The Clean Energy Act
authorized rate recovery (to a set amount) to participate in “prescribed undertaking[s],” in
effect assisting in covering the cost expenditures associated with GHG reducing initiatives.'>*
To ensure the implementation of “clean” hydrogen use, cost recovery is limited to
distribution of green hydrogen (that is, hydrogen derived from using renewable electricity)
or “waste hydrogen” produced by the utility.">

2. DEFINITION OF “GAS”

A secondary, and far more prosaic, area in need of reform involves changes to the
definition of “gas” under certain legislation. These amendments would need to account for
the fact hydrogen is not a hydrocarbon; definitions of “gas” which largely contemplate
natural gas could potentially fail to capture hydrogen as a result. For example, under the Gas
UtilitiesAct, “gas” is currently defined as: “[ A]ll natural gas both before and after it has been
subjected to any treatment or process by absorption, purification, scrubbing or otherwise, and
includes all fluid hydrocarbons not defined by clause (i) as 0il.”'*®

Amendments to the definitions of “gas” also need to be alive to and adequately address
the possibility of hydrogen production from both blended and renewable sources. Similar
changes across other pieces of legislation are also needed to ensure the hydrogen produced
through both existing and future means is captured and thus regulated as appropriate.

3. GUARANTEES OF ORIGIN

Active steps should be taken to address the issue of accounting for production methods
associated with hydrogen production. As discussed above, the language of “guarantees of
origin” is often used in this context. In the EU, proposals call for comprehensive terminology
and certification for renewable and low-carbon hydrogen. A certification program is also
called for that could even facilitate trading of green hydrogen.

It would be prudent for Alberta to take leadership in the development of a domestic means
of accounting for and classifying hydrogen-based production methods. This would require
the Alberta government to do two things. First, track and gain a better understanding of how
hydrogen production and uses are impacting the overall energy mix from an emissions
standpoint (that is, is hydrogen in fact driving down emissions?)."” Second, by obtaining and
publishing such results, the government would allow the market to function better by creating
consistency across all producers and for consumers who can, as appropriate, charge or pay
a premium for certified lower-carbon hydrogen. A simple regulation, perhaps under the
auspices of the AER, could achieve this objective.

Eric Bremermann, Glenn Zacher & Daniel Gralnick, “British Columbia Reduces Regulatory Barriers
to Hydrogen Investment” (2021) 9:3 Energy Reg Q.

13 Greenhouse Gas Regulation, supranote 151, s 6.

'3 Clean Energy Act, supranote 151, s 18.

'35 Bremermann, Zacher & Gralnick, supra note 152.

1% RSA 2000, ¢ G-5, s 1(1)(e).

'S EERE, “Fuel Basics,” supranote 5.
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4. CARBON CAPTURE UTILIZATION AND STORAGE

Lastly, the Alberta government needs to ensure that the current CCUS regime is robust,
given the importance of CCUS in the blue hydrogen production process.'* To this end, it
would be prudent for the Government of Alberta to consider and update the findings of the
Carbon Capture & Storage: Summary Report of the Regulatory Framework Assessment,
released in 2013."° Further, and to the extent possible, the government needs to address the
uncertainty surrounding availability and quantity of pore space for CCUS.'® While the recent
focus on “hubs” suggests a scaling up of CCUS, the concurrent announcement by the federal
government that Canadian oil and gas producers must reduce emissions by 42 percent by
2030 is adding demand to the already ambitious industry objectives of zero emissions from
oil sands production by 2050.'" On that basis, viable pore space may be in greater demand
sooner than previously thought. At present, most pore space and proposed “hubs” are
associated with oil and gas development.'®> As a result, there is potential risk that blue
hydrogen producers, who require access to CCUS, may be left with limited options. These
producers could, in theory, negotiate access to CCUS “hubs,” but this could be tricky and
expensive for late entrants. Alberta would be well served by taking steps to address concerns
regarding access, in addition to the litany of others matters such as monitoring and liability,
to give all participants greater certainty in CCUS.

C. PROSPECT FOR HYDROGEN DEVELOPMENT

Although hydrogen development is an attractive way to reduce carbon emissions while
transitioning to a net-zero world, its ultimate success rests on factors unique to the different
jurisdictions analyzed above. Three central themes emerge: (1) diversification; (2) energy
security; and (3) policy direction.

1. DIVERSIFICATION TO ENSURE FUTURE
ECONOMIC PROSPERITY

Globally, there has been a shift from fossil fuels towards new technology and green forms
of energy to combat the challenges posed by climate change. In an effort to diversify energy
production and reduce carbon emissions, many countries have identified areas where
hydrogen can be incorporated into their economies as a viable way to achieve a transition to
clean energy. However, the ultimate success of hydrogen as an energy source may rest on

158

See Chris Severson-Baker, Nina Lothian & Jan Gorski, “Advancing Alberta’s Hydrogen Strategy” (10
February 2021) at 3, online: <www.pembina.org/reports/alberta-hydrogen-strategy-comments.pdf>.
1 Government of Alberta, Carbon Capture & Storage: Summary Report of the Regulatory Framework
Assessment (Edmonton: Alberta Energy, 21 November 2012), online: <open.alberta.ca/dataset/
9781460105641>. See also Nigel Bankes, “Province of Alberta Issues a Request for Full Project
Proposals for Carbon Sequestration Hubs” (2 December 2021), online (blog): <ablawg.ca/wp-content/
uploads/2021/12/Blog_ NB_RFPP_Carbon_Sequestration.pdf>.

Drew Anderson, “Governments Are Investing Billions into Carbon Capture in the Prairies. Here’s What
You Need to Know,” The Narwhal (24 January 2022), online: <thenarwhal.ca/carbon-capture-
explainer/>.

11 Robert Tuttle, “Alberta Advances Six Carbon-Capture Proposals for Further Study,” Bloomberg (31
March 2022), online: <https://www.bloomberg.com/news/articles/2022-03-3 1/alberta-advances-six-
carbon-capture-proposals-for-further-study>.

Ibid. Current and proposed projects are by Shell, Enbridge, Suncor, Pembina Pipeline, and TC Energy,
among others.
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a country’s willingness to reorient policy goals to meet a changing world. Further, the
transition to clean forms of energy worldwide may be accelerated due to the disruption
caused by conflict and the economic consequences that follow when a nation or province (for
example, Alberta) primarily uses fossil fuels for energy. Therefore, in order to weather the
deleterious economic effects related to unpredictable world events, by diversifying anation’s
energy economy using hydrogen as an alternative source of energy, the result may be
economic stability in the long-term.

2. ENERGY SECURITY

Until recently, with the advent of new technology and green forms of energy, a nation’s
energy security would likely be dependent on the availability of fossil fuels — coal, oil, and
natural gas. In contrast to Canada and the US, the EU and Japan are two jurisdictions that do
not have large quantities of carbon-based energy at their disposal. In response, the EU and
Japan were on the forefront of hydrogen development, as evidenced by the early release of
hydrogen strategies and detailed policy frameworks with realistic targets for hydrogen
development. By developing hydrogen for use as a fuel and for residential or commercial
heating, both Japan and the EU can reduce dependency on other nations to meet their energy
requirements. Thus, achieving economic self-sufficiency and energy security were likely
important driving forces behind the creation of policies in the EU and Japan. Both the EU’s
and Japan’s aim to achieve energy security seems prescient in light of the current global
energy crisis.

3. PoLICY DIRECTION

When attempting to predict whether hydrogen development policy and regulatory regimes
(or reform) will ultimately be successful, an important consideration to take into account is
policy direction. Through employing a comparative analysis of hydrogen policy in Canada,
the EU, Japan, the US, and China, some conclusions can be drawn. In particular, the policies
of British Columbia, the EU, and Japan appear to have many similarities despite being
separate jurisdictions and economies with differing needs. Yet translated through the policy
in relation to hydrogen development comes a willingness to encourage a transition to clean
energy, create specific action plans to achieve this goal, and have an overarching vision of
where this industry evolves to in the future.

If Alberta, British Columbia, and Ontario (as well as the other provinces) continue to
develop divergent hydrogen strategies and implement different regulatory regimes, Canada
may end up in a similar situation as the US — where there is a gap between federal- and
state-level hydrogen regulation and economic policy. That being said, in recent years, the
federal government has taken steps to create a national energy policy to target climate change
which may provide a consistent policy across Canada in some regards.
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VI. CONCLUSION

At the outset, we noted that hydrogen is being touted as a means of balancing the tension
of needing to decarbonize while still making use of existing resources (namely, natural gas).
And while this is true, as we have shown in this article, hydrogen development has inherent
limitations. While some of the limitations may be temporary and capable of resolution
through advances in technology and other means, questions remain about the viability and
attractiveness of hydrogen over the long-term.

Governmental policies across Canada are aligned on the role of hydrogen as a significant
tool in achieving decarbonization, but differ on some of the more technical aspects of
regulating the same. Further, existing legislation can, with minor amendments, seemingly
address hydrogen development as is currently unfolding. As hydrogen development is scaled
up and new production methods are brought online, further consideration of the ability of
existing regulatory and legislative regimes to adapt to hydrogen will be needed. Further,
government policies offer a somewhat overly optimistic view of the current state of hydrogen
and its long-term prospects, which is especially evident in the Alberta Roadmap. However,
the optimism is not without foundation because hydrogen can be an important part of the
energy transition. Therefore, policy and regulation should serve to further the development
of hydrogen rather than limit it through excessive or minimalist oversight.



