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The oil sands industry exists because of
ingenuity, collaboration and persistence
that spirit still drives us. This is the story
of our origin and the role we ve come

to play in the world. Its also the story of
how we re advancing to meet the future.
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Who we are

Pathways Alliance is made up of Canadian Natural, Cenovus,
ConocoPhillips Canada, Imperial and Suncor Energy, ve of
Canadas largest oil sands producers.

Canada has long bene ted from a healthy energy sector. It helps
strengthen Canadas economy, generating critical taxes and
revenue for governments that support essential services and
infrastructure, while creating thousands of jobs.

Albertas oil sands are a critical part of Canadas energy sector.
We want to ensure our industry can continue to provide bene ts
to Canadians for decades to come. Thats why were focused

on advancing environmental innovation and projects, including
carbon capture and storage.
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Land acknowledgement

We acknowledge that what we call Alberta is

on the traditional lands of Treaties 6, 7 and 8.

We acknowledge the many First Nations, M@tis

and Inuit who have stewarded these lands through
generations. We are grateful for the traditional
Knowledge Keepers and Elders who are still with

us today and those who have gone before us.

We make this acknowledgment as an act of gratitude.



Oil fuels our
modern lives

Oil fuels transportation, but it has
many other uses in modern life.




Creating products and materials

There are more than a thousand applications for oil, like
providing lubricants, greases, waxes and asphalt. Its also

the source for petrochemical products, like pharmaceuticals
and plastics we use in our daily lives.

Petroleum products

Fuel Tires House paint Rain boots

Golf balls Detergents Electronics Diapers

Refrigerators

Life jackets

Toothpaste

Prosthetics

Fertilizer Aspirin

Roofing Insecticides
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Bitumen Beyond Combustion

Bitumen, the heavy oil thats found in the oil sands,

is an excellent source of combustible energy. It also
has potential to become a growing source for
manufactured products. In 2016, Alberta Innovates,

a provincial agency focused on nding new
technologies and innovations with a potential bene t
to the province, began researching Bitumen Beyond
Combustion (BBC).

The program encourages the development of

technologies that can use bitumen, without burning it,
to create new materials and products. BBC products
could include carbon bres, high-quality asphalts,
activated carbon, carbon nanotubes, graphene,
polyurethanes, polycarbonates and

controlled-release fertilizers.

Several Pathways Alliance member companies are
participating in BBC research projects with Alberta
Innovates as well as the Clean Resource Innovation
Network (CRIN), a Canadian network focused on
enabling cleaner energy development.




Hel pl ng to drive the economy A Careers in Energy labour market report projects the energy sector
will need to hire between 110,300 and 116,000 additional workers to Il
openings created by growth and retirements. The average direct oil
and gas worker s total compensation is roughly two times higher than
the Canadian average for goods-producing industries.*

Average total compensation in Canada by industry (2023)

About four in ve Canadians rate oil and gas as important to
Canadas current economy, according to a 2023 public opinion
survey conducted by Nanos Research for University of Ottawas
Positive Energy Program.

Note: Unless otherwise speci ed, stats on pp. 14 16 are sourced from Statistics Canada, 2023.
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2024 Canadian domestic exports (millions of dollars)

Rest of Canada

~181,000 people

directly employed in the Canadian petroleum sector in 2023.

~265,000 indirect jobs in the supply chain. Direct jobs

~10,800 Indigenous people employed in Alberta

the oil and gas sector, according to

Natural Resources Canada.
Saskatchewan
Ontario

Quebec
Source: Energy Fact Book 2024 2025.
Natural Resources Canada, 2024. Rest of Canada
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Support for skills training

The oil sands industry helps support workers by making
investments in labour unions and workforce training
programs. This contributes to a strong energy industry
by training today s workers while adding training capacity
for tomorrows.

For example, the International Union of Operating
Engineers (IUOE) Local 955 has expanded its spring skills
training for crane operators, pipe-layer operators and
heavy equipment operators because of a contribution
from Pathways Alliance member companies.



Photo location: NAIT.

The role of
Canada’s oil sands

Our countrys contribution to global energy
supply is possible because of the oil sands.

In 2022, Canadas oil sands produced
3.1 million barrels per day.> Production
increased to 3.5 million barrels per day
in 2025.5 Today, the oil sands remain an
immense economic driver for Canada
and Alberta, and a secure source of
energy for the world.



Total energy supply by source (2022)

Source: Energy Fact Book 2024 2025. Natural Resources Canada, 2024.

Canada

Global

Note: Percentages shown are rounded and may not be exact.
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What are oil sands?

Oil sands are a naturally occurring mixture of sand, clay, water
and bitumen (also called heavy oil). Oil sands can also refer
to an area where oil sands exist, e.g. the Alberta oil sands.

Where are Canada’s oil sands?

Canadas oil sands are found in three deposits in Alberta and
Saskatchewan: the Athabasca, Peace River and Cold Lake deposits.
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Oil sands: A timeline

Archeological evidence suggests that the relationship between

humans and bitumen began thousands of years ago. Sometimes used
as an adhesive or a waterproo ng material, this substance has long
been a valuable tool and getting it from the ground to the market

has been a fascinating challenge.
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1700s

1800s

1913

1920s

1926

1929

1929

1960s

1967

First written recording of the oil sands. The substance was
described by a Chipewyan woman as gum or black pitch
and found along the banks of the Athabasca River.

Canadas federal government begins expeditions to map out
oil sands resources.

Engineer Sidney Ells concludes that
bitumen can be extracted using hot
water, and identi es road paving as its
most promising commercial application.

Bitumount, an industrial site on the east
bank of the Athabasca River, becomes an important
place to demonstrate oil sands separation technologies.

Oil expert Jacob Absher experiments with in-situ extraction
methods. His e orts are unsuccessful, but they attract the
attention of others.

Dr. Karl Clark of the University of
Alberta patents a hot water separation
technique for extracting bitumen
from oil sands.

The Bitumount facility becomes
Canadas rst commercial oil sands facility.

Imperial Oil begins an experimental program to extract
bitumen from the oil sands in Cold Lake, Alberta.

Great Canadian Oil Sands (a precursor to Suncor) starts the
rst large-scale oil sands mine and upgrader. This would
eventually become Suncor Energy's Base Plant.
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1978

1978

1985

1987

1993 2013

2012

Syncrudes Mildred Lake facility begins production in the
Fort McMurray area, becoming the largest commercial
oil sands operation in Alberta.

Chemical engineer Dr. Roger Butler
develops the concept of steam-
assisted gravity drainage (SAGD) for
in-situ bitumen recovery.

Imperial Oil commercializes the rst
cyclic steam stimulation (CSS) thermal project in Cold Lake.

The Alberta government opens the Underground Test
Facility (UTF), a site for testing underground oil sands
extraction methods like SAGD.

This 20-year period sees several

companies using the new science

of bitumen extraction to launch

major oil sands projects in

Alberta. These projects include

Canadian Naturals heavy crude

operations (1993); MEG Energy's

multi-phased Christina Lake

project (1999); EnCanas SAGD

Foster Creek operation (2001); Petro-Canadas MacKay River
in-situ facility (2002); Suncors Firebag in-situ facility (2004);
ConocoPhillipss Surmont SAGD facility (2007); Canadian
Natural s Primrose East project (2008), Horizon Oil Sands
(2009) and Kirby South SAGD project (2013); and Imperial
Oils Kearl project (2013).

Canadas Oil Sands Innovation Alliance (COSIA) is formed,
focusing on collaborative action and innovation in oil sands
environmental technology.
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2015

2021

2022

2024

2024

2025

Shell Canada Energy opens the Quest Carbon Capture and
Storage (CCS) facility, the worlds rst commercial-scale
CCS facility for oil sands operations; ConocoPhillips begins
operations for Phase 2 of the Surmont oil sands project.

Pathways Alliance is formed.

The organization is a coalition

of some of Canadas largest ail

sands companies, created to

help advance a CO, emissions

strategy and a proposed carbon

capture and storage project.

Member companies initially

include Canadian Natural,

Cenovus Energy, Imperial, MEG Energy and Suncor Energy,
with ConocoPhillips Canada joining later in 2021,

COSIA becomes part of Pathways Alliance, working with
oil sands companies to identify and innovate solutions to
technical hurdles.

Imperial Oils Grand Rapids project in Cold Lake begins
production. Its the industrys rst commercial application
of solvent-assisted SAGD technology.

On behalf of Pathways Alliance

members, Canadian Natural begins ling
regulatory submissions for the Pathways

CO, Transportation Network and

Storage Hub project. When operational,

it will transport carbon dioxide (CO,)

from multiple oil sands facilities to a

capped, sandstone formation in the Cold Lake
area of Alberta for underground storage.

With Cenovus acquiring MEG Energy, Pathways Alliance
membership now stands at ve companies.
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From deposit
to product

Bitumen from the oil sands is the building
block for a wide variety of products we use
in our daily lives. How does it go from being
underground to becoming something usable
like gasoline? For oil sands producers,

its a multi-stage process.



Oil sands: A multi-stage process

@ Exploration

@ Production
Mining
In-situ

0 Reclamation
and closure

@ Planning and @ Construction
approvals
6 Upgrading @ Re ning,
marketing and
transportation
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1. Exploration

Specialized methods are used to assess
where underground bitumen resources are
in the oil sands. These methods can include
aerial surveys, eld surveys and geophysical
assessments. Once operators identify the
location of the resource, they must purchase
the mineral rights and apply for well licences
from the Alberta government.

Next, producers carry out more detailed
exploration, which can involve conducting
seismic surveys and drilling test wells.
Seismic imaging uses sound waves to form
three-dimensional images of underground
geological formations, which helps operators
understand the bitumen deposits.



2. Planning and approvals

Before operations begin, producers develop integrated plans.
These plans map out the life cycle of the planned project, from
operations through to reclamation and closure. Once complete,
the plans are led with the Alberta Energy Regulator (AER).

As part of the application process, producers consult with

Indigenous groups and local communities in order to identify and
mitigate concerns related to the project. Community engagement

is an iterative process, which continues throughout the project.
Producers may also be required to complete an environmental impact
assessment, which gauges the potential environmental e ects of

the planned project.

Once the AER grants approval, producers must continue to meet all
regulations and requirements through the full project life cycle. They
must submit annual plans and reports detailing project progress and
providing updates about new data, techniques or other information
that could inform future practices and approaches.
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3. Construction

After a project receives the appropriate regulatory approvals,
producers can begin to construct extraction facilities. This could
include building access roads, well pads, mine sites and

processing infrastructure.
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