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SUMMARY

Reducing emissions alone is no longer enough to meet climate goals or reverse global warming.
According to the IEA Greenhouse Gas R&D Programme (IEAGHG), carbon removal at scale is essential
to limit global warming to 2 degrees Celsius. Direct air capture (DAC), an emerging carbon removal
technology, is a potential key pathway to reaching these targets.

DAC is a carbon removal technology that has received a relatively high degree of public and private
investment to date, giving rise to many companies looking for the most suitable geographies to scale
their business operations. Canada is well positioned for DAC development given its infrastructure,
regulatory experience, skilled workforce and significant CO, storage potential. This report assesses
Canada’s readiness for DAC development from a supply chain perspective, examining opportunities
and challenges related to energy, materials, manufacturing, CO, transportation, geologic storage,
labour supply, and policy.

Canada has the foundation to lead DAC development, but becoming a leader will depend on how
quickly industry and governments act to strengthen supply chains, enable low-carbon power,

and mobilize workforce and manufacturing capacity. Scaling DAC will require new approaches for
collaboration, investment and industrial strategy. With the right actions, Canada can advance DAC
from an emerging technology to a driver of economic competitiveness and a climate solution.




Key Findings

The energy source selection for DAC affects the entire value chain, influencing both net CO, removal and
potential revenue from carbon credits. Using high-carbon energy reduces the number of credits that DAC
projects can generate and sell. Regional power grids with a higher proportion of, or mechanisms to access,
low-carbon generation from renewables and nuclear energy will provide more favourable conditions to
satisfy electricity needs for DAC project developers.

Materials and manufacturing

Canada lacks domestic production of the specialized steel and large compressors needed for DAC

at scale, creating a heavy dependency on international suppliers. DAC systems typically use either

solid or liquid chemicals to separate CO2 from the air. These sorbent chemicals require specialized
manufacturing processes and cannot be sourced “off the shelf”. There are a few companies that produce
these chemicals within Canada.

Construction materials

Canada is expected to meet demand for cement without constraint. Steel plants in Canada have the
ability to produce some of the steel required, but stainless steel production is currently limited.

CO: transportation and storage

Existing pipeline infrastructure for lower cost, high-volume transportation of CO, and all of Canada’s
geological carbon storage projects are concentrated in Alberta and Saskatchewan.

Labour and expertise

While DAC has the potential to generate long-term jobs, particularly in engineering, geology, and
operations, many of the roles for DAC are in high demand, with existing labour shortages across the energy
sector and the expectation of even more demand in the future. The labour generated from construction is
also in high demand and will have to be managed with other commercial projects. Western Canada has a
concentration of long-standing engineering, procurement and construction firms, which play a central role
in DAC development.

Policy and regulations

Canada has a suite of federal and subnational policies to support DAC project development. Regulations
are only fully formed in Alberta, British Columbia, and Saskatchewan. Funding and incentives for DAC
projects are necessary to indirectly incentivize companies along the supply chain to develop the low-
emission products and equipment for DAC projects.

Economic development opportunities

DAC projects can drive economic development when paired with municipal incentives, local hiring and
other benefit-sharing schemes, and partnerships with Indigenous communities. Projects can create
employment opportunities, support local suppliers, and deliver long-term revenue streams in the
communities in which they operate.



OF REPORT

This report examines Canada’s readiness to scale DAC from a
supply chain perspective.

It evaluates the strengths and vulnerabilities of Canada’s supply
chains across energy, materials, manufacturing, transportation,
storage, and labour. The central finding is that Canada is well
positioned for DAC development given its existing infrastructure
and resources and could be in an even stronger position if gaps
are addressed.

Finally, the report outlines recommendations to maximize support
for the DAC industry and boost industrial competitiveness in the
emerging carbon removal sector.




BACKGROUND

Reducing emissions alone is no longer enough to meet climate goals or reverse global warming.
According to the IEAGHG, carbon removals at scale are essential to limit global warming to 2 degrees
Celsius.

The increasing concentration of greenhouse gases in the atmosphere has the world on a warming trajectory of
2.6 - 3.1°C above pre-industrial levels by 2100 under a current policy scenario.!

To limit warming in this century, reducing emissions rapidly and in a sustained manner is critical across the
entire economy (energy, transport, industry, etc.). But it is now recognized that we also need to remove several
billion metric tonnes (gigatonnes) of carbon dioxide (CO,) per year to help reach net-zero CO, emissions.2

Estimates suggest that the carbon removal industry will need to reach an annual scale of 7 - 9 gigatonnes
per year of CO2 globally by 2050 and cumulatively remove 170 - 260 gigatonnes between 2020 and the
point in time at which net-zero is achieved.?

Deploying carbon removal on such a massive scale will require advancing the most promising and scalable 4
methods, including DAC.

1 United Nations Environment Programme (2024). Emissions Gap Report 2024: No more hot air ... please! With a massive gap between
rhetoric and reality, countries draft new climate commitments. Nairobi. https://doi.org/10.59117/20.500. 11822/46404.

2|pCC, 2023: Sections. In: Climate Change 2023: Synthesis Report. Contribution of Working Groups |, Il and Ill to the Sixth Assessment
Report of the Intergovernmental Panel on Climate Change [Core Writing Team, H. Lee and J. Romero (eds.)]. IPCC, Geneva, Switzerland, pp.
35-115, doi: 10.59327/IPCC/AR6-9789291691647

3 Smith, S. M., Geden, O., Gidden, M. J., Lamb, W. F., Nemet, G. F., Minx, J. C., Buck, H., Burke, J., Cox, E., Edwards, M. R., Fuss, S., Johnstone,
l., Mlller-Hansen, F., Pongratz, J., Probst, B. S., Roe, S., Schenuit, F., Schulte, I., Vaughan, N. E. (eds.) The State of Carbon Dioxide Removal
2024 - 2nd Edition. DOI 10.17605/0SF.I0/F85QJ (2024)

4 Note: Scalability will be a function of multiple factors including (but not limited to) technical efficacy, social and environmental safety,
public acceptance, economic performance, feedstock availability and supply chain readiness, energy and other resource requirements,
manufacturing capabilities, and opportunities to generate co-benefits.



What is

Direct Air Capture?

DAC is an emerging technology that removes CO, directly from the atmosphere. It differs from point-source
carbon capture (i.e. capturing CO, from the flue gas of emitters) because it captures CO, from the ambient
(outdoor) air, which has relatively low CO, concentrations. Ambient CO, represents an accumulation of historic
emissions that must also be removed to reduce the effects of global warming.

* The CO, captured from DAC may require less treatment for the impurities that can be present with point-
source capture, making itideal for permanent storage and utilization (using it to make other products such
as fuel or building materials).

¢ DAC projects can be flexible in terms of where they are located, including near geological storage sites,
which reduces transportation needs and costs. They do not need to be near existing industrial facilities.

As of January 2025, there are more than 140 companies worldwide® and more than a dozen in Canada developing
DAC technology — all at various stages of development and commercial use.

Although the pace of development is encouraging, deploying DAC at scale is costly and energy-intensive. It comes
with a host of logistical and economic challenges, including supply chain readiness.

5 Faber, G. (2025). Direct Air Capture: Definition and Company Analysis. U.S. Department of Energy Office of Fossil Energy and Carbon
Management.

What is Direct Air Capture?



The DAC supply chain:
Is Canada ready?

An overview

Canada is already a global leader in carbon capture and storage (CCS) and has the infrastructure, and the
technical, regulatory, and operational expertise to successfully implement DAC.

Canada is well positioned for DAC development in several areas. However, Canada also has supply chain
challenges. Both opportunities and challenges are covered in more depth throughout this report.

e Canada has multiple legacy industries that could play outsized roles in contributing to DAC supply chains.

¢ Canada has a skilled workforce with a wealth of experience in related industries, which could contribute to
building a DAC industry at scale.

¢ DAC needs safe, permanent storage to generate high-value credits, and Canada’s vast sedimentary basins,
specifically in Alberta and Saskatchewan, are ideal for dedicated geologic storage.

¢ DAC development will create economic opportunities across the supply chain, including upstream needs
associated with materials manufacturing and plant construction, midstream needs for CO, compression
and transport, and downstream needs for CO, storage.

Overview of DAC Supply Chain Readiness in Canada

Project
Development
Phase

Supply Chain
Component

Current Status of Domestic Supply Chain

Steel plants in Canada have some flexibility to produce different steel
alloys, but only one plant produces stainless steel which will be needed
for applications where CO, comes into contact with water. Modifying

S rOCIEH facilities to produce other high-grade alloys may come at a premium

Upstream: U . ) ¢ h
Materials cost as the inputs are more expensive and this production will come at
Manufacturing the expense of carbon steel production.
g::]as?:uction Concrete Cement plants in Canada have the flexibility to meet additional demand
production for project construction.
Chemical , .
- Canada doesn’t currently produce all of the chemicals needed for DAC.

The DAC supply chain: is Canada ready?



Project

Development
Phase

Midstream:
CO2
Transportation

Downstream:
CO2 Storage

Cross-cutting

Supply Chain
Component

Compressor
stations

Pipeline
infrastructure

Regulatory
frameworks

Resource
potential

Storage sites
(injection wells)

Low-carbon
energy

Policy incentives

Workforce
development

Current Status of Domestic Supply Chain

Depending on pipeline lengths, compressor stations may need to be
constructed to transport CO2 to sequestration sites. Most compressors
are not manufactured in Canada.

460 km of operational CO:z pipelines across AB and SK but none in other
provinces and territories.

AB, BC, and SK already have CO:2 storage regulations in place to support
DAC projects. Development of CO2 storage regulations is underway in
MB, NS, ON, QC.

Large estimated onshore sedimentary geologic storage potential of
hundreds of billions of tonnes of CO2 that is mainly concentrated

in Western Canada and the Prairies. Offshore storage potential in
Canadian territorial waters could be at a similar level to onshore storage
resources. In addition, there may be mineralization storage potential

in British Columbia, Northern Manitoba, Ontario, Quebec and the
Maritimes provinces.

7 operational CO:z storage facilities (5 of which are for enhanced oil
recovery operations and 2 for dedicated geologic storage) in Western
Canada with another 10 dedicated storage projects under development
in Alberta.

Non-emitting power is the majority of electricity generation for 9
provinces and territories; however, in the provinces where geologic
storage sites are progressing, the majority of electricity generation
comes from greenhouse gases emitting power sources.

Combination of supply-side and demand-side policy support
mechanisms from federal and provincial governments.

Highly skilled workforce in the oil and gas sector with requisite and
translatable skills for DAC project development, but the occupations
are already in demand and there is a lack of workforce readiness
specific to DAC given its nascency as an industry.

The DAC supply chain: is Canada ready?




IN CANADA

There are currently more than a dozen companies in Canada using DAC technologies — at various stages of
development and commercial use. The most advanced DAC project in Canada is Deep Sky’s Alpha projectin
central Alberta. The projectis the world’s only technology-agnostic DAC innovation and commercialization
centre. The facility aims to capture up to 3,000 tonnes of CO, per year while testing and evaluating eight different
technologies. The deployment began in July 2025, with capture starting up in August 2025. See Appendix A for the
list of DAC technologies being tested at Deep Sky Alpha.

Carbon Engineering also has a DAC Innovation Centre in Squamish, BC, where they test new materials and air
contactor geometries at lab, bench, and pilot scales.®

Canada has seen varying progress with other DAC projects across the country - See Appendix B for list of projects

8 “Innovation Centre” Carbon Engineering, https://carbonengineering.com/innovation-centre/. Accessed 9 Sept. 2025.

DAC IN CANADA
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SUPPLY CHAIN

READINESS

In this section, we examine the following elements and supply chain
readiness for DAC development in Canada:

o Energy

e Materials

o Manufacturing
e CO:2 Transportation

O Geologic CO2 Storage Potential

e Labour Supply

G Policy and Regulations

Economic Development Opportunities

Supply Chain Readiness



Energy

DAC is energy-intensive because it takes a lot of energy to capture CO, from the air and then process it for
transportation and storage. This is due to the relatively low concentration of CO, in the air (air is 0.04% CO,,
whereas point-source flue gases are between 3-20% CO,) and the chemical processes involved to capture the
CO,. The energy demands can be broken down into two categories:

Electrical energy: Thermal energy (heat):

required to power equipment such as often in the form of steam, required to

DAC modules, fans, pumps, compressors, regenerate the chemical solvents or

electric heaters, etc. sorbents.
Requirements/Demand

The electricity sector is expected to be the linchpin of global decarbonization efforts. The ability to secure
an adequate supply of reliable, low-carbon power will be essential to support the DAC (and broader carbon
removal) industry at scale.

Existing Supply Options

In 2022, nine Canadian provinces and territories generated the majority of their power from non-emitting
sources.” Of those, six provinces and territories generate at least 90% of their electricity from non-emitting
sources. Only four (Alberta, Nova Scotia, Nunavut, and Saskatchewan) generated less than half of their
electricity from non-emitting sources. At a national level, more than 80% of the electricity generated is from
non-emitting sources.?

Hydroelectric power is an important renewable resource within Canada’s non-emitting power mix. In 2022,

it contributed nearly two-thirds of the country’s total electricity generation, making Canada the third largest
producer of hydroelectricity in the world.® However, increasingly negative climate impacts to surface water
resources could pose new challenges to the hydroelectric power sector and resource availability in the future.

Nuclear energy is also a significant part of Canada’s non-emitting power mix, contributing roughly 15% of
Canada’s electricity, primarily in Ontario.’ ™

7 Government of Canada, Canada Energy Regulator. CER — Canada’s Energy Future. 14 Oct. 2022, https://www.cer-rec.gc.ca/en/data-analysis/
canada-energy-future/#data.

8 Canada, Natural Resources. Powering Canada Forward: Building a Clean, Affordable, and Reliable Electricity System for Every Region of

Canada. 3 Aug. 2023, https://natural-resources.canada.ca/energy-sources/powering-canada-forward-building-clean-affordable-reliable-
electricity-system-every-region-canada.

9 Canada, Natural Resources. About Renewable Energy in Canada. 26 Jan. 2009, https://natural-resources.canada.ca/energy-sources/
renewable-energy/about-renewable-energy-canada.

19 Commission, Canadian Nuclear Safety. Nuclear Power Plants. https://www.cnsc-ccsn.gc.ca/eng/reactors/power-plants/. Accessed 23 Jul.
2025.

" Government of Canada, Canada Energy Regulator. CER — Market Snapshot: The Potential Role of Nuclear in Canada’s Energy Future. 28 Nov.
2023, https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2022/market-snapshot-potential-role-nuclear-canada-
energy-future.html.

Supply Chain Readiness




Supply Chain Readiness

To satisfy future electricity needs for both emission reduction and carbon removal, Canada will need to tap into
its low-carbon electricity potential. Examples include:

¢ Large geothermal resource base'®'® that is primarily located in the regions of northeastern British
Columbia, northern Alberta and southern Northwest Territories™

¢ Solar energy potential, particularly in Prairies™®
¢ Wind energy potential across numerous regions of the country®

DAC project site selection will need to take into account several factors related to the electricity sector. One
major factor is understanding the current carbon intensity of the regional power grid. The choice of energy
source affects the entire DAC value chain, influencing both net CO, removal and potential revenue from carbon
credits. Using high-carbon energy reduces the number of credits that DAC projects can generate and sell.

Regional power grids with a higher proportion of non-emitting generation from renewables and nuclear energy
will therefore provide more favourable conditions to satisfy electricity needs for DAC project developers.

Notably, using power purchase agreements (PPAs) or building behind-the-fence electricity generation could
serve as a workaround for developers who want to site projects in areas that have a high carbon intensity

grid. Unless a DAC project developer intends to use virtual PPAs or build new behind-the-fence electricity
generation for its operations in a remote setting, it will need to use grid-connected power. This will limit its siting
options given that much of the electric grid and associated power plants are located in the southern portion of
Canada." 18

In many regions, rapid load growth is increasing competition for electricity, which can affect a DAC project’s
viability. This has already contributed to the cancellation of a proposed DAC project in Wyoming.'®

Several jurisdictions including Manitoba, Quebec, and British Columbia offer low industrial electricity rates and
large shares of low-carbon electricity generation. Although Alberta has been the locus of project development
activities and industry interest to date (despite its carbon-intensive grid and relatively high industrial electricity
prices), many locations across Canada also show strong potential for DAC project development under the right
conditions.

12 Canada, Natural Resources. Geothermal Energy. 23 Apr. 2024, https://natural-resources.canada.ca/energy-sources/renewable-energy/
geothermal-energy.

13 Government of Canada, Public Services and Procurement Canada. Information archivée dans le Web. https://publications.gc.ca/site/archivee-
archived.html?url=https://publications.gc.ca/collections/collection_2013/rncan-nrcan/M183-2-6914-eng.pdf. Accessed 22 Jul. 2025.

14 Government of Canada, Canada Energy Regulator. CER — Market Snapshot: Geothermal Power Is Stable and Low Carbon, but What Is Its
Potential in Canada? 17 May 2024, https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2023/market-snapshot-
geothermal-power-stable-low-carbon-what-is-potential-canada.html.

15 Canada, Natural Resources. Photovoltaic Potential and Solar Resource Maps of Canada. 7 Apr. 2016, https://natural-resources.canada.ca/
energy-sources/renewable-energy/photovoltaic-potential-solar-resource-maps-canada.

18 Canada, Natural Resources. Wind Energy | Canada’s Wind TRM. 20 Jun. 2010, https://natural-resources.canada.ca/energy-sources/renewable-
energy/wind-energy-canada-s-wind-trm.

17 Government of Canada, Natural Resources Canada. Natural Resources Canada. The Atlas of Canada. Clean Energy Resources and Projects
(CERP). 12 Sep. 2016, https://atlas.gc.ca/mins/en/index.html.

18 Government of Canada, Natural Resources Canada. Natural Resources Canada. North American Cooperation on Energy

Information (NACEI). Energy Infrastructure and Resource Potential of North America. 16 Feb. 2016, https://geoappext.
nrcan.gc.ca/GeoCanViz/map/nacei-cnaie/en/index.html?_gl=1*5vwvfi*_ga*MTQ5MzkONjI5NC4xNzUyMDMyODcy*_ga_
C2N57Y7DX5*czE3NTMzMDkzMDYkbzEwJGecwJHQxNzUzMzA5MzA2)JGo2MCRsMCRoMA..

° Hiar, Corbin. “Project Bison Fails. What’s next for the Carbon Removal Megaproject?” E&E News by POLITICO, 5 Sep. 2024, https://www.
eenews.net/articles/project-bison-fails-whats-next-for-the-carbon-removal-megaproject/.

Supply Chain Readiness




Materials

Requirements/Demand

Carbon removal, along with compression,
transportation, and sequestration, will require large
amounts of steel. Some parts of carbon removal
plants, particularly where CO, exists in the presence
of water or other acid gases, will require stainless
steel or other high-grade alloys. Carbon steel can be
used in dry applications.

Existing supply options

Canada currently produces stainless steel at only
one plant in Ontario, Valbruna ASW.?° NetZero Metals
intends to build a new stainless steel production
facility in Timmins, ON, although this plant is intended
to support Ontario’s electric vehicle market, not DAC.
2'There are 14 other steel mills that could potentially
supply the high-grade alloys required for DAC project
development. These are concentrated in Ontario and
Quebec along with a single mill in each of Alberta,
Saskatchewan and Manitoba.?? Stelco, Algoma

Steel and Tenaris produce the majority of the hot

coil, sheet and plate products in Canada.?*2* Orion
Steel Companies, formerly EVRAZ North America,
produces carbon steel in Alberta and Saskatchewan,
manufacturing tubular goods for the energy
industry.?®> Many tubular steel products will be used
in oil and gas, carbon capture, and carbon removal
applications.

Most Canadian plants could be adjusted to produce
high-grade alloys if there was sufficient demand, but
this would replace carbon steel production. Some
facilities are capable of modifying imported steel, but
most higher-grade steel is imported from the US or

China. 26 Canada is a net importer of manufactured
steel products, importing 8.4 million tonnes and
exporting 6.6 million tonnes in 2023. %

Transporting steel is not only costly, but also
generates emissions, impacting the life cycle
assessment of a DAC project, and so must be
considered when sourcing steel.

There are many fabrication shops, particularly in
Western Canada, that can use carbon and stainless
steels to produce pipes, vessels, heat exchangers,
valves, and other equipment for the oil and gas
industry.

Supply Chain Readiness

Canada does not currently produce enough of

the specialized steel needed to meet the growing
demand from large-scale DAC deployment on its
own. This means the supply chain for DAC projects
in Canada may depend heavily on international steel
suppliers, exposing the sector to risks such as global
price fluctuations, shipping delays, and geopolitical
tensions. There is competition for steel supply
between many Canadian industries. A future buildout
of DAC at scale could serve as a major demand-pull
market mechanism for low-carbon construction
materials, as projects aim to lower their carbon
footprints.

CO2 Compressors

Requirements/Demand

Large compressors are needed to prepare the
captured CO, for transport and sequestration.
Compressor stations may also be needed along
pipeline routes to maintain pressure. Compressors
are used across a wide range of industries including in
CCS and natural gas processing.

20 Home - Valbruna ASW Inc. 7 Aug. 2014, https://www.valbrunaasw.ca/.

21 Projects — Canada Nickel Company. https://canadanickel.com/projects/ Accessed 15 Oct. 2025.

22 Government of Canada, Natural Resources Canada. Natural Resources Canada. The Atlas of Canada. Minerals and Mining in Canada. 12 Sep.
2016, https://atlas.gc.ca/mins/en/index.html.

23 «products?” Stelco, https://stelco.com/products/. Accessed 24 July 2025.

24«Home? Algoma Steel, https://www.algoma.com/. Accessed 24 July 2025.

25 «EVRAZ North America | Sustainable Steel.” EvrazNA, https://www.evrazna.com. Accessed 24 July 2025.

26 “Ingots and Other Primary Forms, Stainless Steel in Canada Trade.” The Observatory of Economic Complexity, https://oec.world/en/profile/bilateral-
product/ingots-and-other-primary-forms-stainless-steel/reporter/can. Accessed 24 July 2025.

27 ron and Steel Industry. https://thecanadianencyclopedia.ca/en/article/iron-and-steel-industry. Accessed 24 July 2025.
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Existing supply options
While Canada produces smaller compressors, large
industrial gas compressors are sourced internationally.

Supply Chain Readiness

Most large, industrial compressor manufacturers are
based in Germany, the U.S., Japan, Saudi Arabia, and
China. Canada imports these compressors, which
means its DAC industry is exposed to long lead times,
trade policies, and global demand fluctuations -
especially from competing sectors. Canadian projects
will need to understand their compressor needs early
to secure equipment — wait times can be two years or
more.

A list of compressor manufacturers and their locations
is shown in Appendix C.

Requirements/Demand

Cementis required for the construction of DAC facilities
for building foundations, pilings, and other structural
components including air contactors. 2 The World
Cement Association predicted increased demand for
cement in North America in its Global Cement Industry
Outlook; however, globally demand is expected to

be relatively stable as other building materials are
explored.?®

Existing supply options

In Canada, there are more than 1,100 plants (cement,
concrete, precast concrete, concrete pipe, and
masonry) with the capacity to meet the additional
demand for industrial projects without significant
disruptions. Just like selecting a steel producer, the
CO, emissions of cement production are an important
consideration for determining the net CO, reductions of
a DAC facility.

Supply Chain Readiness

There are no major concerns about supply for cement

28 Noah McQueen et al 2021 Prog. Energy 3 032001

for use in DAC projects. However, there are currently
no facilities producing low-carbon cement in Canada,
although CCS could be used to significantly reduce the
carbon footprint of these materials.

Manufacturing of Capture

Materials

Requirements/Demand

DAC systems may use either solid or liquid chemicals
to separate CO, from the air. Solids may include
limestone (calcium) or metal organic frameworks
(MOF). Liquids may include agueous solvents such

as amines, or other chemicals to capture CO2 In both
cases, the capture materials need to be regenerated
using heat, pressure changes, or both. Some capture
materials are commonly used in other industries,

such as limestone to produce cement, and amines

for natural gas sweetening. Many DAC chemicals are
novel and specifically engineered for the capture of
low-concentration CO,. These proprietary materials
may have faster absorption rates or lower energy
requirements than generic chemicals. These chemicals
require specialized manufacturing processes and
cannot be sourced “off the shelf”. The projects currently
advancing in Canada are mixed with about half using
solid chemicals, and half using liquid chemicals.

Solids Production - Existing supply
options

While solid capture chemical production in Canada
is limited, Svante and Carbon Engineering have both
established manufacturing capabilities in British
Columbia. Notably, Svante is a product supplier

for Climeworks. Svante recently commissioned a
commercial factory to manufacture solid sorbent
filters for a variety of carbon capture and removal
applications with an annual production capacity
equivalent to capturing more than 10 MtCO, per year.
However, the materials for these filters are imported
from the United States. 3°

2% Global Cement Industry Outlook: Trends and Forecasts - World Cement Association

30 Svante Launches World’s First Commercial Gigafactory for Carbon Capture & Removal Filters.” Svante, 13 May 2025,
https://www.svanteinc.com/press-releases/svante-launches-worlds-first-commercial-gigafactory-for-carbon-capture-removal-filters/.

Supply Chain Readiness



https://www.worldcementassociation.org/blog/news/global-cement-industry-outlook-trends-and-forecasts

Liquids Production - Existing supply
options

Canada has some manufacturing capabilities to
produce chemical amines or other liquid capture
media, such as Delta Cleantech and BASF - Canada.
Certain technology providers like Carbon Engineering
use a potassium-calcium looping process instead of
amines. This process uses potassium hydroxide (KOH)
and calcium carbonate (CaCQs). Potash is used to
produce KOH, and Canada produces an abundance of
potash, primarily in Saskatchewan. However, most KOH
is manufactured in the U.S.

Supply Chain Readiness

The supply chain model for proprietary capture
materials involves strategic partnerships between the
DAC technology provider and a large-scale chemical
manufacturer. As more projects are developed

in Canada, there may be more opportunities for
strategic partnerships and commercial agreements
for proprietary capture materials manufacturingin
Canada. Below are a few examples:

e Svante, in addition to owning their gigafactory
in Burnaby, British Columbia, has entered into
a commercial supply agreement with global
chemical firm BASF to produce and supply its
proprietary CALF-20 MOF. *

¢ Climeworks utilizes advanced “structured
adsorbents” for its third-generation DAC

technology, which are provided by Svante. 32

e Skytree has signed development and supply
agreements with Ecolab.3

CO:2 Transportation

Networks

Requirements/Demand

According to CER’s Canada Energy Future Report 2023,
in order to reach a global net-zero economy by 2050
DAC will need to capture just over 45 million metric tons
(Mt) of CO, per year, more than doubling the amount of
CO, transportation capacity currently.

Existing Supply Options

Canada has more than 460 kilometres of CO, pipelines
located in Alberta and Saskatchewan that have a
collective annual transportation capacity of roughly 20
MtCO, per year. The majority of this CO, transportation
capacity is the Alberta Carbon Trunk Line (ACTL), which
runs 240 kilometres from Fort Saskatchewan to Clive
and has an annual capacity of 14.6 MtCO, per year (and
is currently operating at around 10% of its nameplate
capacity). 3 Wolf Midstream has extended the ACTL into
the Edmonton region, and when commissioned, this
connector pipeline will have the capacity to transport

7 million tonnes of CO, per year. ** Notably, for smaller
quantities of CO,, such as the up to 3,000 tonnes per
year planned for capture at Deep Sky Alpha, trucking is
a transportation option.

Supply Chain Readiness

Until other provinces and territories build CO, pipelines
and associated compressor stations, Alberta and
Saskatchewan will be the only places with existing
infrastructure to support DAC project development.
Although there are some active railways in Alberta and
Saskatchewan transporting CO,.%

31“Svante Secures Commercial Supply of MOF Advanced Sorbent Materials with BASF for Carbon Capture Market.” Svante, 10 Oct. 2023, https://
www.svanteinc.com/press-releases/svante-secures-commercial-supply-of-mof-advanced-sorbent-materials-with-basf-for-carbon-capture-

market/.

32 «Real-World Testing Proves Geng3 Efficiency Leap with Svante’s Structure.” Climeworks, 13 May 2025, https://climeworks.com/press-release/real-

world-testing-proves-gen3-efficiency-leap-with-svantes-structure.

38 “Skytree Signs Development and Supply Agreements with Ecolab, to Reduce Costs and Improve Efficiency for Carbon Capture”, Ecolab,18 June
2024, https://www.purolite.com/index/Company/News-and-Events/news/skytree-development-agreement

34 Government of Canada, Canada Energy Regulator. CER - Market Snapshot: Canada Is Expanding Its CO2 Pipeline Network. 17 May 2024, https://
www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2024/market-snapshot-canada-is-expanding-its-co2-pipeline-network.html

35 \Wolf Midstream to Extend Alberta Carbon Trunk Line into the Edmonton Region, Enabling Large-Scale Emissions Reduction — Wolf Midstream

38 Smith, Erin, et al. “The Cost of CO2 Transport and Storage in Global Integrated Assessment Modeling” International Journal of Greenhouse Gas
Control, vol. 109, Jul. 2021, p. 103367. ScienceDirect, https://doi.org/10.1016/j.ijggc.2021.103367.
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https://wolfmidstream.com/wolf-midstream-to-extend-alberta-carbon-trunk-line-into-the-edmonton-region-enabling-large-scale-emissions-reduction/

In order to reduce costs and logistical complexity,
DAC project developers may seek locations that can
minimize CO, transport.

Geologic Storage Potential

Requirements/Demand

In the CER’s Canada Energy Future Report 2023
global net-zero scenario, in addition to the DAC 45Mt
of CO, per year captured, nearly 60Mt per year will
need to be captured from point-source emissions.
Canada has more than enough geological carbon
storage available. Approximately 389 gigatonnes

of prospective onshore storage exists, located

mostly in Saskatchewan, Alberta, and Manitoba.
Cataloguing of storage reserves is ongoing as industry
works to quantify the amount of CO, which can be
sequestered. Offshore storage potential in Canadian
territorial waters could be at a similar level to onshore
storage resources but require further evaluation.

Existing supply options

As of January 2025, there were seven operational CO,
storage facilities in Western Canada (five of which
are for enhanced oil recovery operations and two are
dedicated geologic storage). ¥ There are 10 additional
dedicated CO? storage projects under development
in Alberta that are expected to come online in the
coming years.3#3 These sites could potentially meet
the storage needs for near-term, smaller scale DAC
projects. However, developing a storage facility
requires ongoing capital. Not all storage operators
will accept smaller quantities of CO? without already
having commitment from a large emitter, because

the long-term liabilities and overhead costs are
challenging to justify at a small-scale.

Supply Chain Readiness

Although estimates of geologic storage potential vary
across numerous government and non-government
sources and are subject to revision as new studies

are conducted, itis highly likely that Canada has

the resource availability to store CO? at the level of
hundreds of billions of tonnes in onshore and offshore
basins. Cataloguing of reserves has been ongoing,
and Saskatchewan (150 - 495 GtC0?), Alberta (39 -
144 GtCO?) and Manitoba (7 - 23 GtCQO?) are estimated
to have the highest estimated geologic storage
potential, respectively.*°

In Eastern Canada, the potential for geologic
storage in onshore subsurface basins needs further
evaluation, but preliminary research suggests
some resource potential in Prince Edward Island,
southeastern New Brunswick, and northern Nova
Scotia.*

CO2 may also be sequestered by in-situ
mineralization, or reactions with mafic and ultramafic
rocks in the subsurface. Mineralization permanently
sequesters the CO? by turning it to stone. Canada’s
mineral storage capacity has not been fully evaluated,
but some formations in Quebec and the Maritime
provinces may be viable storage sites. Deep Sky is
currently studying the feasibility of mineralization in
Thetford Mines.*?

Despite the current lack of a federal regulatory
framework for offshore CO, storage in Canadian
coastal waters, *® considerable storage potential

37 Government of Canada, Canada Energy Regulator. CER — Market Snapshot: Where and How Is Carbon Dioxide Stored in Canada? 6 Jan. 2025,
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2025/market-snapshot-where-and-how-is-carbon-dioxide-stored-

in-canada.html.

38 Geoview - Alberta Energy. https://gis.energy.gov.ab.ca/Geoview/CarbonSequestration. Accessed 14 Aug. 2025.

3% Government of Canada, Canada Energy Regulator. CER — Market Snapshot: Where and How Is Carbon Dioxide Stored in Canada? 6 Jan. 2025,
https://www.cer-rec.gc.ca/en/data-analysis/energy-markets/market-snapshots/2025/market-snapshot-where-and-how-is-carbon-dioxide-stored-

in-canada.html.

40 «“NATCARB/ATLAS.” Netl.Doe.Gov, https://www.netl.doe.gov/coal/carbon-storage/strategic-program-support/natcarb-atlas. Accessed 21 Jul. 2025.

41 Government of Canada, Public Services and Procurement Canada. Information archivée dans le Web. https://publications.gc.ca/site/archivee-
archived.html?url=https://publications.gc.ca/collections/collection_2023/rncan-nrcan/m183-2/M183-2-8996-eng.pdf. Accessed 22 Jul. 2025.

42 Deep Sky Advanes Carbon Removal Studies in BEcancour and Thetford Mines. https://www.deepskyclimate.com/blog/deep-sky-advances-

carbon-removal-studies-in-becancour-and-thetford-mines#:~:text=The%20work%20includes%20pre%2Dfeasibility,with%20local%20residen-

ts%20and%20stakeholders. Accessed 2 Oct. 2025.

43 Canada, Natural Resources. Offshore Carbon Dioxide Storage in Sub-Seabed Geological Formations. 25 Feb. 2025, https://natural-resources.
canada.ca/corporate/transparency/public-consultations-engagements/offshore-carbon-dioxide-storage-sub-seabed-geological-formations.
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exists in Eastern Canada, particularly off the coast of
Nova Scotia.*4®

Notably, Canadian Discovery Ltd. and Deep Sky are
planning a project to better catalogue geologic storage
potential in Quebec and Atlantic Canada to fill critical
knowledge gaps.4®

Labour

Requirement/Demand

DAC is poised to spur job creation and business
development across the economy given its
connection to and reliance on many legacy industries.
For operational roles, many of these careers are in
high demand across the energy sector, and according
to Careers in Energy, there are already labour
shortages. 4’ The construction workforce ebbs and
flows with demand for commercial and residential
projects. According to BuildForce Canada, demand
for labour is forecast to grow, and the industry is
attracting new workers to remain strong.*®

Existing supply chain options

Engineering, Procurement and Construction (EPC)
companies play a central role in DAC project
development from concept to operations. DAC
projects are technically complex and capital-intensive
and require an integrated approach for success. A
strong EPC partner can assist with trouble-shooting
and creative problem solving. EPC companies

could also evaluate options to significantly reduce
DAC costs, combining pragmatic enhancements to
regulatory codes, advanced and emerging materials of

construction and flow sheet optimization.

Companies such as Kiewit, Technip, Fluor, Worley
and BBA Consultants have offices across the country,
although only certain offices may have services
tailored for the carbon removal industry. There are
also smaller EPCs that have various capacities and
are largely located in Western Canada.

Existing CCS and DAC projects and company offices,
combined with facility engineering and reservoir
expertise from the oil and gas industry and fabrication
capabilities make Alberta an ideal location for DAC
industry growth.

Most of Canada’s CCS experience is in Alberta, with
several projects safely and successfully capturing,
transporting, and storing CO, for nearly a decade.

To the end of 2024, 16 million tonnes of CO, 4 been
permanently sequestered in Alberta. Alberta could
serve as an emerging regional innovation hub for DAC
project development.

The top occupational categories for the construction
and operation phases of a commercial DAC facility
include construction trades, metal manufacturing,
engineers, executives and business operations, freight
transportation and logistics, and machinists. See
Appendix D for a detailed breakdown.

Beyond direct employment, DAC projects will require
support from field services such as surveying,
geophysical, drilling and environmental consulting.

The workforce supporting these services is largely
based in Alberta, followed by Saskatchewan and
British Columbia, as these services have traditionally
supported the energy sector.

44 Canada, Natural Resources. Canada’s Carbon Management Strategy. 18 Sep. 2023, https://natural-resources.canada.ca/energy-sources/carbon-

management/canada-s-carbon-management-strategy.

45 Government of Canada, Public Services and Procurement Canada. Information archivée dans le Web. https://publications.gc.ca/site/archivee-
archived.html?url=https://publications.gc.ca/collections/collection_2023/rncan-nrcan/m183-2/M183-2-8996-eng.pdf. Accessed 22 Jul. 2025.

48 Geological Carbon Storage Atlas of Eastern Canada Update. https://cdl.canadiandiscovery.com/geological-carbon-storage-atlas-of-eastern-

canada. Accessed 22 Jul. 2025.

47 https://careersinenergy.ca/wp-content/uploads/2024/03/FINAL_CIE-National-Outlook_Mar-19.pdf
48 hitps://www.buildforce.ca/en/blog/reviewing-canadas-construction-sector-in-2024-part-5-building-a-strong-workforce/

49 «Carbon Capture, Utilization, and Storage (CCUS).” Alberta Energy Regulator, 25 Jun. 2025, https://www.aer.ca/data-and-performance-reports/
statistical-reports/alberta-energy-outlook-st98/carbon-capture-utilization-and-storage-ccus.
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Many of the roles and skills needed are employed in the oil and gas industry. Some education related to DAC
is available in Canada, but courses on the details of the design and operation of DAC plants are limited. Some
professional development opportunities are listed in Appendix E.

Earnings for jobs in DAC development varies by job type and region. Engineers have the highest earning potential
and labourers have the lowest. Many of these jobs are in high demand across multiple industries which creates
competition for skilled workers. Also, in areas where there is a shortage of workers, salaries are higher. Average
weekly wages by province for labour sectors that will be involved with DAC are shown in Figures X-Y.5°

Canada (2024 Average Weekly Wage)

Engineering Engineers General trades Labourers Technical
technicians & Trades
technologists

50 Government of Canada, Statistics Canada. Employee Wages by Occupation, Monthly, Unadjusted for Seasonality. 30 Jan. 2023, https://www150.
statcan.gc.ca/t1/tbl1/en/tv.action?pid=1410042601.
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Provinces (2024 Average Weekly Wage)

Engineering Engineers General Labourers Technical
technicians & trades Trades
technologists

Supply chain readiness

A 2025 study by Rhodium Group °! estimated that deploying DAC at the level of 20 million tonnes of CO, removal
peryearin the U.S. could create between 11,000 - 14,500 jobs in project investment (jobs associated with
construction, engineering, materials, equipment, and supply chains) and 5,000 - 7,500 jobs in operations and
maintenance (jobs that are ongoing over the lifetime of a project). 52 In Canada, the expected DAC uptake over the
next decade is significantly smaller yielding smaller labour needs.

Western Canada is well positioned to deploy DAC, given its deep pool of industry expertise and long history of
successfully developing large-scale, technically complex projects, including CCS which shares many operational
similarities with DAC. DAC will need to compete for workers from oil and gas, renewables and construction
sectors. Attracting workers to remote locations can be challenging and require substantial incentives, and without
deliberate workforce planning and training, labour shortages could become a constraint.

51 The Benefits of Innovation: An Assessment of the Economic Opportunities of Highly Durable Carbon Dioxide Removal. 14 Jan. 2025, https://rhg.
com/research/the-benefits-of-innovation-an-assessment-of-the-economic-opportunities-of-highly-durable-carbon-dioxide-removal/.

52 Bower, G., Pastorek, N., & Larsen, J. (2025). The Benefits of Innovation: An Assessment of the Economic Opportunities of Highly Durable Carbon
Dioxide Removal. Rhodium Group. Available at: https://rhg.com/research/the-benefits-of-innovation-an-assessment-of-the-economic-opportunities-
of-highly-durable-carbon-dioxide-removal/
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Policies and Regulations

Canada has a suite of federal and subnational policies to support DAC project development that could indirectly
spur needs across the supply chain and create competition.

The federal CCUS investment tax credit provides substantial support for qualifying capital expenditures (CAPEX)
at the level of 60 percent through 2030, 30 percent from 2031 - 2040 and phases out thereafter. 53 While this
incentive is designed to accelerate development, if a large number of companies attempt to take advantage of it
within the same timeframe, it could create significant supply chain bottlenecks in specialized equipment such as
compressors, low-carbon cement and steel, and skilled labour.

Appendix F provides an overview of the key policies and regulatory frameworks in Canada designed to facilitate
the development, commercialization and scaling of DAC technologies. Each of these have a direct impact on the
DAC supply chain because they influence material sourcing, pricing and infrastructure development.

Economic Development Opportunities

Successful development of a DAC project will rely on close collaboration between project developers and local
municipalities to establish the right conditions and form a mutually beneficial partnership. Jurisdiction-level
tipping mechanisms, such as the potential for lower industrial electricity rates, outsized local job creation, or
offering municipal property tax incentives such as those available in Alberta % could make the difference between
whether a project breaks ground in a particular locality. One of the best ways for DAC projects to achieve their
social license to operate — and a determining factor for a project’s go-ahead - is by working closely with the local
communities to create economic opportunities, including jobs. Hiring locally for temporary and permanent
positions can go a long way to earn public trust and acceptance for a project.

For example, Deep Sky created 80 temporary construction jobs and 15 permanent operational jobs for Deep Sky
Alpha in Innisfail, Alberta, with a strong emphasis on hiring from the local community. 5°

A CCS example is the construction for the Northwest Redwater (NWR) Sturgeon refinery in Alberta which captures
over 1 million tonnes of CO, per year. At peak construction, 8,500 workers were on site daily.*

According to NWR, the project had a local supplier engagement strategy to prioritize contractors within a
50-kilometer radius of site. Of the $10 billion of capital spent building the facility, over $6.6 billion was spent in the
province, and of that, over $4.4 billion was spent within 100 kilometers (and over $125 million was spent within

35 kilometers of the site). Operating the refinery and capture facility employs 400 people. NWR’s hiring of local
businesses and employment of skilled workers has earned the support of the surrounding communities.

58 Agency, Canada Revenue. Carbon Capture, Utilization, and Storage (CCUS) Investment Tax Credit (ITC). 21 Jun. 2024, https://www.canada.ca/en/
revenue-agency/services/tax/businesses/topics/corporations/business-tax-credits/clean-economy-itc/carbon-capture-itc.html.

54 Property Tax Incentives | Alberta.Ca. 25 Jul. 2025, https://www.alberta.ca/property-tax-incentives.
55 Deep Sky Alpha: Innisfail Alberta. https://www.deepskyclimate.com/blog/deep-sky-alpha-innisfail-alberta. Accessed 21 Jul. 2025.
56 About Us | Sturgeon Refinery. https://nwrsturgeonrefinery.com/about/about-us/. Accessed 19 Aug. 2025.
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Partnerships with local Indigenous nations and enterprises can also lead to stronger local economic impact.

The Open Access Wabamun Carbon Hub, north and west of Edmonton, Alberta is a CO, transportation and storage
project and serves as an example of early and meaningful Indigenous engagement that simultaneously can help
build local support for the project and ensure economic benefits remain in local communities.

The project developer, Enbridge, has committed to offer a major equity stake in the project with local First
Nations and Métis communities. When the project is completed, the Alexander First Nation, Alexis Nakota Sioux
Nation, Enoch Cree Nation, Paul First Nation, and the Lac Ste. Anne Métis Community Association will have the
opportunity to become co-owners of the project and receive long-term and predictable revenue to support their
communities and businesses.

The development of Alberta oil sands projects could provide a framework for the engagement and employment of
Indigenous businesses. Companies such as Acden, the Mikisew Group and the Fort McKay Group of Companies
are owned by local First Nations and provide employment opportunities for Indigenous communities. These
companies and their joint venture partnerships provide many services to oil and gas operators, including
construction, electrical, instrumentation, and mechanical support, earthworks and reclamation support, fleet
maintenance and transportation, emergency and medical response, and camp and catering services.

Policies and Regulations | Economic Development Opportunities




CONCLUSION

Carbon dioxide removal is poised to not only help society achieve net-zero CO2 emissions, but also usherin a new
era of economic opportunity across legacy industries. Canada is emerging as a globally competitive destination for
DAC project development given multiple factors such as its robust company landscape and project pipeline, large
infrastructure and natural resource base, supportive policy and regulatory environment, and talented workforce
with requisite skills.

However, the current state of supply chain readiness and manufacturing capabilities suggests Canada could take
a few actions to maximize support for DAC at scale and boost industrial competitiveness in the emerging carbon
removal sector.

Expanding the scope of the clean technology manufacturing ITC to include eligibility for equipment

o used to produce DAC-specific physical goods including (but not limited to) steel, concrete, and capture
materials for DAC applications. Notably, this type of incentive should also be applied across the full
spectrum of carbon removal methods, where relevant and practical.

Supporting a pathway to low-carbon power generation in Alberta and Saskatchewan given the needs for

e DAC projects within those jurisdictions. Improving the emissions performance of the electricity sector is
crucial, given that most of the geologic storage resource potential in Canada is located there, as well as
existing CO2 transportation infrastructure.

e Bolstering domestic supply chain capabilities and including additional incentives for companies to retool
their manufacturing processes and support physical goods for DAC project development.

Supporting a regional DAC hub program similar to that of the U.S. Department of Energy to promote
industry collaboration and shared supply chain development. This would support deployment of the

o most promising DAC solutions at scale in Canada. The program could support supply chains that have
synergies with CCS project development to strengthen Canada’s industrial competitiveness in this
emerging sector.

Upskilling workers for jobs in the DAC industry, including upstream materials manufacturing, plant

e construction and operation, midstream CO2 compression and transport, and downstream CO2 storage.
Training programs should include upskilling current industry professionals and also support students in
post-secondary education.

e Supporting knowledge transfer between projects domestically and internationally to foster step-change
innovation, reduce costs, enhance project scalability and replicability.

Canada has all of the elements necessary to be a leader in DAC. However, gigatonnes of CO2 removal will require
gigatonnes of physical materials, and the ability to service that demand for physical goods requires leadership on
the part of both government and private industry.
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Appendix A: DAC Technologies Being Tested at Deep Sky Alpha

S-DAC carbonate looping technology with fluidized bed reactors, which improves the

Airhive®’ ) . . S .
interaction between air and sorbent. Airhive is based in the UK.

S-DAC Hybrid DAC (HDAC) technology that produces 5 tonnes of water for every tonne
Avnos®® of CO, captured. The technology utilizes moisture-swing adsorption with a metal organic
framework (MOF) sorbent. Avnos is based in the USA.

L-DAC pH manipulation technology that first uses a basified solvent to capture CO, and
Phlair®® then acid to recover solvent and release CO,. A proprietary hydrolyzer regenerates the acid
and base for continuous operation. Phlair is based in Germany.

L-DAC technology uses alkaline water electrolysis for solvent regeneration and CO, product
Greenlyte® release. This is similar to the Benfield process with improved reaction kinetics. Greenlyte is
based in Germany.

L-DAC technology with electrodialysis for solvent regeneration and CO, product release.
Mission Zero®" An applied electric potential difference drives the electrodialysis process. Mission Zero is
based in the UK.

S-DAC moving packed bed technology that moves sorbent packed beds opposite to air flow,
Skyrenu®? maximizing sorbent-air interaction and using steam for regeneration. Skyrenu is based in
Quebec, Canada.

S-DAC technology with electrostatic adsorption of CO, and moisture-driven desorption.
Skytree® Moisturizing technique uses low-grade heat and produces water as a byproduct. Skytree is
based in the Netherlands.

S-DAC technology using electrostatic technology to create thin active layers of sorbent. An
NEGS8 Carbon® enhanced heat exchange process is used to regenerate the sorbent. NEG8 Carbon is based
in Ireland.

57 Our Tech. https://www.airhive.earth/our-tech. Accessed 14 Aug. 2025

58 «Avnos Technology.” Avnos, Inc, https://www.avnos.com/technology/. Accessed 14 Aug. 2025.

59 Technology | PHLAIR. https://phlair.com/technology. Accessed 14 Aug. 2025.

80 |earn about Our Technology. https://www.greenlyte.tech/technology. Accessed 14 Aug. 2025.

81 Mission Zero Technologies | Reinventing Carbon for a Thriving Planet. https://www.missionzero.tech. Accessed 14 Aug. 2025.

52 “Technologie DAC Skyrenu | Capture directe du CO, CleanTech.” Skyrenu, https://skyrenu.com/notre-solution/. Accessed 14 Aug. 2025.
83 Bankable Direct Air Capture Solutions | Skytree. https://skytree.tech/en-en. Accessed 14 Aug. 2025.
84 https://neg8carbon.com/. Accessed 14 Aug. 2025.
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Appendix B: Selection of DAC Companies with a Presence in Canada

This Canadian company has developed a reactor that is a saltwater electrolyzer, using
renewable electricity to generate green hydrogen. This reactor also produces a sodium
hydroxide solution, enabling DAC at the same time. This technology enables the production
of syngas while storing CO,. A project is planned for Cape Breton.

Aeon Blue®® ¢

BluSky has technology to convert waste biomass into biofuels. These fuels are then used in
a pyrolysis system to remove CO, from the air. This energy is also used to use the captured

67,
2lu8ky Carbon CO, to make carbonates, which are used as feedstocks for fertilizer and cement. BluSky has
offices in Vancouver and Connecticut, where their Kiloplex facility aims to remove 40,000
tonnes of CO, per year. A biochar project is also planned for Nova Scotia.
CarbonCapture Based in the U.S., a technology employing temperature vacuum swing adsorption. Heat is
InG.5 P applied to regenerate the amine-based solid sorbent. They have a Canadian subsidiary, True

North Carbon.

Based in Switzerland, a technology with sorbent packed filters for adsorption. Currently in a

Climeworks™ . . . -
manufacturing agreement with Svante, a Canadian business.

Equatic is based in California, and is working with Deep Sky to build an ocean-based
carbon removal plantin Canada. It will remove CO, from the atmosphere using seawater
electrolysis and produce green hydrogen. The CO, will be permanently stored in dissolved
bicarbonate ions in seawater and in solid mineral carbonates.

Equatic™

Aresearch-based startup at the University of Toronto, E-quester uses an electrochemically

E-quester”? ;
9 regenerated capture system to separate CO, from the air.

Exhale Based in Toronto, Exhale Aerosystems is piloting carbon removal technology for rooftops
Aerosystems”® and vehicles. They aim to convert atmospheric carbon into synthetic drop-in fuels.

85 Our Tech. https://www.airhive.earth/our-tech. Accessed 14 Aug. 2025

6 Acon Blue Cape Breton Project. https://puro.earth/CORC-co2-removal-certificate/supplier-listing/aeon-blue-cape-breton-project-115.
Accessed 12 Aug. 2025.

87 “Home” BluSkyCarbon Inc., https://bluskycarbon.com/. Accessed 12 Aug. 2025.

68 BluSky Carbon, Scotia BioChar Deploy Biochar Pyrolysis Equipment In Eastern Canada - Canadian Biomass Magazine. 30 Oct. 2024, https://
www.canadianbiomassmagazine.ca/blusky-carbon-scotia-biochar-deploy-biochar-pyrolysis-equipment-in-eastern-canada/.

69 CarbonCapture Inc. | Direct Air Capture for a Net Zero Future. https://www.carboncapture.com. Accessed 14 Aug. 2025.

70 “High-Quality Carbon Removal Company.” Climeworks, 28 Jul. 2025, https://climeworks.com.
7 Equatic. https://www.equatic.tech/. Accessed 12 Aug. 2025.
72 «© 2024 E-Quester Inc” © 2024 E-Quester Inc., https://e-quester.com/. Accessed 14 Aug. 2025.

78 “Carbon Dioxide Management Solutions for Air Operators.” Exhale Aerosystems, https://www.exhaleaerosystems.com. Accessed 12 Aug.
2025.
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Founded in Nova Scotia, the GAIA technology uses a system to remove CO, from the air. The
CO, then reacts with a bio-industrial feedstock that releases the CO, in a controlled stream
for storage. A custom fuel cell system extracts the final CO, molecules from the biogenic
liquid. Industrial pilots are planned in the 2025-2027 time frame.

GAIA Refinery”

Based in Calgary, the lonada Direct Air Capture System (iDAC) uses an absorbentin a
lonada’ hollow fibre membrane contactor to capture CO, from the atmosphere to be stored or
converted to syngas.

A First Nations co-founded company, Kanata Clean Power has offices in Vancouver and

Kanata Clean Calgary. They aim to combine DAC with net-zero hydrogen and ammonia projects in North
Power’® America. They have one blue ammonia project in development in Canada, and one in the
Us.

Based in Ottawa, this technology uses faujasite type zeolites to capture carbon, using wind
power. This technology is more efficient in low temperatures, so development is planned for
the far north of Canada, where land is widely available. TerraFixing’s first plant will open in
2025 in Fermont, QC.

TerraFixing”’

Based in California, with an office in Toronto, Unemit uses a chemical sorbent regenerated
Unemit”® by low-temperature renewable heat to remove CO, from the atmosphere. Their system is
designed to be modular and scalable.

74 The GAIA Refinery. https://gaiarefinery.com/. Accessed 14 Aug. 2025.

7% Home - lonada. https://ionada.com/. Accessed 12 Aug. 2025.

78 Kanataclean.Com | A Clean Power and Climate Technology Platform. https://kanataclean.com/. Accessed 12 Aug. 2025.

77 “Home? TerraFixing, https://terrafixing.com/. Accessed 12 Aug. 2025.

78 Christian Haakonsen | Breakthrough Energy. https://www.breakthroughenergy.org/fellows/christian-haakonsen/. Accessed 12 Aug. 2025.
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Appendix C: A Selection of Compressor Manufacturing Locations

Manufacturing Locations

MAN Energy

Solutions™ Germany, India, China, Denmark, France, Switzerland

Mitsubishi
Heavy Japan, USA
Industries®®

Siemens

Energy® Germany, USA, Saudi Arabia

GE Gas Power®?  USA, Hungary
Atlas Copco® Belgium, USA, China, India

Howden? UK, USA, India, China

78 “production Locations” MAN Energy Solutions, https://www.man-es.com/company/production-locations. Accessed 15 Aug. 2025.

80 “Mitsubishi Heavy Industries | Production.” Mitsubishi Heavy Industries, Ltd., https://www.mhi.com/network/business/production.htmL.
Accessed 15 Aug. 2025.

81«Siemens Energy Expands Manufacturing Facilities in Saudi Arabia”, Saudi Gulf Projects, 13 Jan. 2025, https://www.saudigulfprojects.
com/2025/01/siemens-energy-expands-manufacturing-facilities-in-saudi-arabia/

82 Clark, Kevin. “GE to Build U.S. Plant for Aeroderivative Gas Turbines.” Power Engineering, 25 Aug. 2022, https://www.power-eng.com/gas/
turbines/ge-to-build-first-u-s-manufacturing-facility-for-aeroderivative-gas-turbines/.

83 Atlas Copco. Production Facility - Atlas Copco USA. https://www.atlascopco.com/en-us/compressors/gap-worldwide-contacts/production-
facility. Accessed 15 Aug. 2025.

84 Our Global Locations | Chart Industries. https://chartindustriesv12.azurewebsites.net/Locations. Accessed 15 Aug. 2025.
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Appendix D: Top Occupational Categories for the Construction and Operations of a Commercial DAC
Facility

Detailed
Occupational

Top Occupations Breakdown

(% share of
Phase category)

(% share of Top | Canadian National Occupation Classification
Occupations
category)

Senior managers - construction, transportation,
production and utilities (00015); Procurement
and purchasing agents and officers (12102);
Construction inspectors (22233); Construction
estimators (22303); Construction managers
(70010); Contractors and supervisors, electrical

Construction
labourers and
managers (40%)

Carpenters and

electricians .. .

trades and telecommunications occupations
(26%) .

(72011); Contractors and supervisors, carpentry
Wall and trades (72013); Contractors and supervisors,

. . other construction trades, installers, repairers and
. Construction flooring workers . .
Construction servicers (72014); Contractors and supervisors,
trades (14%)

mechanic trades (72020); Contractors and
supervisors, heavy equipment operator crews
(72021);Boilermakers ( 72103); Ironworkers (72105);
Electricians (except industrial and power system)
(72200); Plumbers (72300); Carpenters (72310);
Bricklayers (72320); Construction millwrights and
industrial mechanics (72400); Crane operators
(72500); Glaziers (73111); Heavy equipment
operators (73400); Construction trades helpers and
labourers (75110)

Plumbers and
pipelayers (9%)

Masons (6%)
Roofers (3%)

Other (2%)
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Detailed
Occupational

Top Occupations Breakdown

(% share of
Phase category)

(% share of Top
Occupations
category)

Canadian National Occupation Classification

Welders,
solderers,
machinists

Metal workers
and assemblers

Civil,
mechanical,
industrial,
and electrical
engineers;
engineering
technicians

Engineers

Metallurgical and materials engineers (21322);
Geological and mineral technologists and
technicians (22101); Labourers in mineral

and metal processing (95100); Sheet metal

workers (72102); Structural metal and platework
fabricators and fitters (72104); Ironworkers (72105);
Welders and related machine operators (72106);
Supervisors, mineral and metal processing (92010);
Supervisors, other mechanical and metal products
manufacturing (92023); Central control and process
operators, mineral and metal processing (93100);
Machine operators, mineral and metal processing
(94100); Foundry workers (94101); Inspectors and
testers, mineral and metal processing (94104);
Metalworking and forging machine operators
(94105); Machine operators of other metal products
(94107); Industrial painters, coaters and metal
finishing process operators (94213); Labourers in
mineral and metal processing (95100); Labourers

in metal fabrication (95101); Contractors and
supervisors, machining, metal forming, shaping and
erecting trades and related occupations (72010);
Mechanical assemblers and inspectors (94204)

Engineering managers (20010); Civil engineers
(21300); Mechanical engineers (21301); Electrical
and electronics engineers (21310); Chemical
engineers (21320); Industrial and manufacturing
engineers (21321); Metallurgical engineers (21322);
Geological engineers (21331); Other professional
engineers (21399); Chemical technologists and
technicians (22100); Geological and mineral
technologists and technicians (22101); Engineering
inspectors and regulatory officers (22231);

Civil engineering technologists and technicians
(22300); Mechanical engineering technologists
and technicians (22301); Industrial engineering
and manufacturing technologists and technicians
(22302); Electrical and electronics engineering
technologists and technicians
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Detailed
Occupational

Top Occupations Breakdown

(% share of

Canadian National Occupation Classification
Phase category)

(% share of Top

Occupations
category)

Senior managers - financial, communications

and other business services (00012); Financial
managers (10010); Advertising, marketing and
public relations managers (10022); Other business
services managers (10029); Business development

E)r:?jcsjls\/iist‘ess N/A officers and market researchers and analysts
. (41402); Manufacturing managers (90010); Senior
operations . . .
managers - construction, transportation, production
and utilities (00015); Engineering managers (20010);
Executive assistants (12100)
Contractors and supervisors, mechanic trades
Machinery (72020); Construction millwrights and industrial
installers, N/A mechanics (72400); Heavy-duty equipment
maintenance, mechanics (72401); Machine fitters (72405);
and repairers Other repairers and servicers (73209); Mechanical
assemblers and inspectors (94204)
Machinery
. installers,
Opgratlons & maintenance, N/A See above
Maintenance .
and repairs
(38%)
Executives
and bu.smess N/A See above
operations
(11%)
Metal workers
and assemblers N/A See above
(9%)
. Production and transportation logistics coordinators
Production (13201); Production logistics workers (14402);
occupations N/A ’ g ’

(4%)

Senior managers - construction, transportation,
production and utilities (00015)

Conclusion




Top Occupations
(% share of
Phase category)

Detailed
Occupational
Breakdown

(% share of Top
Occupations
category)

Canadian National Occupation Classification

Freight movers
(3%)

N/A

Supervisors, supply chain, tracking and scheduling
coordination occupations (12013); Procurement and
purchasing agents and officers (12102); Production
and transportation logistics coordinators (13201);
Shippers and receivers (14400); Engineering
inspectors and regulatory officers (22231); Sales
and account representatives - wholesale trade
(non-technical) (64101); Managers in transportation
(70020); Contractors and supervisors, heavy
equipment operator crews (72021); Supervisors,
railway transport operations (72023); Transport
truck drivers (73300); Railway and yard locomotive
engineers (73310); Railway conductors and
brakemen/women (73311); Railway yard and track
maintenance workers (74200); Air transport ramp
attendants (74202); Material handlers (75101);
Railway and motor transport labourers (75211)

Conclusion



Appendix E: DAC and CCS Education Opportunities

m Courses Offered Target Audience Skills Gaps Addressed

University of
Reginas®

Southern
Alberta Institute
of Technology?®®

Northern
Alberta Institute
of Technology®’

Petroskills®®

Master’s Certificate in
Carbon Capture, Utilization,
and Storage

Micro-credential courses
in Carbon Capture and
Storage (CCS), including
an introduction and
specialized topics on
capture technologies,
transportation, and
sequestration.

Clean Energy Professional
Upskilling

Introduction to Direct Air
Capture

Engineers, policymakers,
and recent graduates
seeking leadership roles in
climate change mitigation.

Mid-career professionals
(engineers, geoscientists,
operators, technologists)
and trades professionals in
the energy sector looking to
upskill.

Mid-career workers with
at least three years of
experience, particularly
those with an engineering
or process operator
background, seeking new
opportunities in clean
energy.

Individuals seeking to
understand the basics

of carbon removal
technologies and their
role in combating climate
change

The program’s curriculum
provides an extensive

skill set for the CCUS
industry, covering advanced
technical topics in carbon
capture, separation, design,
and utilization, alongside
critical knowledge of carbon
finance, venture capital, and
the broader economic and
environmental impacts.

Training to fill practical and
knowledge gaps in capture
methods, transportation,
storage solutions and
regulations.

Addresses the demand for a
skilled workforce to design,
construct, operate, and
maintain CCS infrastructure.
Provides focused training

on operational aspects and
the soft skills needed for

a transition into the clean
energy sector.

Climate mitigation with
DAC, technical analysis of
commercially available DAC
technologies.

85 “Carbon Capture, Utilization and Storage.” University of Regina, https://www.uregina.ca/academics/programs/engineering/master-cert-carbon-
capture-utilization-storage.html. Accessed 14 Aug. 2025.

88 SAIT. Carbon Capture and Storage (CCS). https://www.sait.ca/continuing-education/courses-and-certificates/certificates/carbon-capture-
and-storage. Accessed 14 Aug. 2025.
87 NAIT. Clean Energy Professional Upskilling. https://www.nait.ca/nait/marketing/palette-clean-energy. Accessed 14 Aug. 2025.

88 Introduction to Direct Air Capture (DAC). https://www.petroskills.com/en/training/modules/introduction-to-direct-air-capture-dac~p20056.
Accessed 14 Aug. 2025.
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m Courses Offered Target Audience Skills Gaps Addressed

Society of
Petroleum
Engineers®

Bryan Research
and Engineering,
LLC®®

89 “|ntroduction to Carbon Capture and Storage (CCS) Focus on Aquifers and Depleted Gas Reservoirs” https://spe.org/en/training/courses/
introduction-carbon-capture-and-storage-ccs-focus-aquifers-and-depleted-gas-reservoirs/ Accessed 14 Aug. 2025.

% Carbon Capture & Storage. https://www.bre.com/Carbon-Capture-Storage.aspx. Accessed 14 Aug. 2025.

Introduction to Carbon
Capture and Storage (CCS)
Focus on Aquifers and
Depleted Gas Reservoirs

Carbon Capture and Storage

Business developers,
government officials,
engineers and decision
makers

Individuals seeking to learn
various process simulations
across the CCS value chain
(capture, compression,
dehydration and injection,
transportation)

Provides overview of
capture and storage
technologies including case
studies and real data on CO,
sequestration for western
Canadian projects. Risks
and practical measuring,
monitoring and verification
(MMV).

Process simulation in
carbon capture, storage and
CO, transport using Promax

Conclusion




Appendix F: Overview of Policies and Regulations to Support DAC in Canada

Policy /

Regulation

Description

Federal

Federal

Federal

Federal

Federal

Provincial

Provincial

Provincial

N/A

N/A

N/A

N/A

N/A

AB, BC, SK

MB, NS, ON,
QC

AB

Carbon pollution
pricing systems

CCUSITC

Procurement
program

ECCC DAC
protocol

Offshore
CO, storage
regulations

Regulatory

frameworks for

CO, storage

Regulatory

frameworks for

CO, storage

CCS Protocol

Operational

Operational

Operational

Under development

Under
consideration

Operational

Under development

Operational

Currently set at CAD$95 / tonne and
escalates $15/ tonne per year until it
reaches $170/ tonne by 2030 (large
industrial emitters are subject to this
program).

60% CAPEX support through 2030;
30% through 2040. ITC can only

be claimed in provinces that have
regulatory frameworks for subsurface
CO, storage in place which currently
includes AB, BC, SK.

GoC will spend CAD$10M from

the Low-carbon Fuel Procurement
Program to purchase carbon removal
credits with DAC as an eligible project
type. RFl has already been issued with
an RFP expected by the end of 2025.
Program is set to run through fiscal
year 2030-2031.

Facilitates DAC projects into carbon
pollution pricing systems to generate
compliance-grade offsets for those
provinces and territories that follow
the federal backstop system and do
not opt to design their own industrial
pricing systems.

GoC has sought comments on the
potential development of a regulatory
framework for offshore CO, storage
(currently paused but is expected to be
revisited).

AB, BC, and SK already have CO,

storage regulations in place to support
DAC projects.

Development of CO, storage
regulations are underway.

Enables integration of DAC within the
AB industrial pricing system.
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Policy /

Level Tl o Description
i 0,
o Opsrational Prov!dgs grant.support of.up to12 /o.for
Provincial AB ACCIP e e el qualifying capital expenditures and is
y stackable with federal CCUS ITC.

Provincial BC CCS Protocol Operational Ena'bles mpagraicpn of DAC within the

BC industrial pricing system.

DAC can qualify as an eligible project
Provincial BC LCFS Grocrmifenzl type in the existing Low Carbon Fuel

Standard but still requires a regulatory
pathway for crediting.

Conclusion




