Alberta heavy oil/bitumen basics

BITUMEN

extra-heavy - viscous - bottom-heavy
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Bitumen is a bottom-heavy barrel

Refining separates crude by boiling range; heavier material remains lower in the barrel.

LIGHTER
LOWER BOILING Gases + gasoline
Naphtha
Diesel + gas oil
Vacuum gas oil
HEAVIER Residue + asphaltenes

HIGHER BOILING

Illustrative boiling-range hierarchy — not a product-yield chart.

Sources: U.S. EIA, Refining crude oil; Alberta Energy Regulator, Oil Sands.
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Two routes lead to complex refineries

SHIP AS DILUTEt HEAVY CRUDE

Add diluent

Meet pipeline specification

y

U.S. heavy-oil
refineries

A 4

Sources: Canada Energy Regulator market snapshots (2025); Natural Resources Canada upgrading program.

Asian heavy-oil
refineries

Partial upgrading at site
Lower viscosity - less diluent

EM-1

U.S. heavy-oil Asian heavy-oil
refineries refineries

Both routes depend on refineries designed to handle heavy, residue-rich crude.
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Diluent consumes up to 30% of capacity across every export corridor.

CURRENT WORKING ESTIMATE

BRITISH ALBERTA SASKATCHEWAN
COLUMBIA
Oil sands TWO SEPARATE HUBS
production Edmonton feeds Trans Mountain.
Hardisty feeds Mainline, Keystone &
O Fort McMurray =l 500 kb/d produced in Alberta
+ 200 kb/d imported from western U.S.
Edmonton

Enbridge Mainline: ~3.0 MMb/d FUTURE WITH NEW WEST PIPELINE

Future west line: Hardisty

~1,000 kb/d /
7 / \
7 /
y 5 kb/d
Trans Mountain: 7 /
~890 kb/d 1 7 Calgaryo 700 kb/d today + 300 kb/d extra

. imported from western U.S.
FUTURE: CURRENT WESTERN P

|

+300 kb/d extral | U.S. IMPORTS:
|
|

Keystone

U.S.imports | ~200 kb/d Assumes a new 1,000,000 bbl/d pipeline to

Vancouver alongside the existing line.

Vancouver/

Burnaby tidewater Schematic—not for routing or sizing assets.more

to U.S. Midwest & Gulf refineries

STRATEGIC IMPORTANCE: Importing up to potentially ~500 kb/d of U.S. diluent makes Canada more vulnerable from non-sovereign
imports for a critical Alberta & Canadian industry.
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Partial upgrading changes the transport problem

It modifies the heaviest material enough to improve handling — without fully refining the barrel.

PARTIAL UPGRADING

Selective cracking
RAW Carbon rejection
Light treating

BITUMEN

Process design varies

LOWER VISCOSITY

More bitumen in each shipment
Higher value crude
Alberta fabrication jobs
Permanent Alberta service jobs
Lower Emissions

Easier to pump and transport

UPGRADED
HEAVY CRUDE

BROADER MARKET FIT

More transport and refinery options

The basic trade-off: upgrade some of the barrel in Alberta, or leave more conversion to the destination refinery.

Sources: Natural Resources Canada, Bitumen upgrading and refining technologies.
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PART 2 - WHERE AND HOW THE CRUDE IS DELIVERED

Oil/bitumen are delivered to two hubs, Edmonton & Hardisty.

Light, medium and heavy crudes arrive at each hub from different sources.

1. EDMONTON HUB

LIGHT & SYNTHETIC
Upgraders (synthetic crude) - light-oil fields @ @ LIGHTtanks

Synthetic crude - Lloydminster upgrader

. MEDIUM MEDIUM tanks

Alberta & Saskatchewan medium-oil fields

MEDIUM
. Conventional medium-oil fields MEDIUR tanks
HEAVY
. QOil sands diluted bitumen - Fort McMurray area HEAVY tanks
2 - HARDISTY HUB
LIGHT & SYNTHETIC LIGHT tanks
—
—

. HEAVY

Blended heavy - Cold Lake & Lloydminster; WCS AlZAASENLE

Keeping grades separate at both hubs protects each crude's quality— and its price.

Sources: Husky Midstream, Enbridge and Gibson Energy terminal information; Canada Energy Regulator. Examples illustrative; schematic only.
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Edmonton: a storage and batching hub

Edmonton holds each grade in tankage and ships it in scheduled batches.

EDMONTON TANKAGE

Feeder pipelines ENBRIDGE MAINLINE
OIL SANDS # Also starts at Edmonton; runs through
Fort McMurray area Hardisty to the U.S.

Trans Mountain terminal, Sherwood Park

West via Trans Mountain

Trans Mountain starts at Edmonton, not Hardisty.
' ’ Burnaby, B.C. Tankers to
so Asia-bound barrels are delivered to Edmonton L - . Ys : .
e marine terminal Asia
irst.

TRANS MOUNTAIN - ~890 kb/d

Edmonton collects oil sands barrels, then splits them: west on Trans Mountain, or east on Mainline toward Hardisty and the U.S.

Sources: Trans Mountain pipeline profile; RBN Energy, Edmonton & Hardisty crude storage series; Canada Energy Regulator. Sche matic only.
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Hardisty tankage feeds batch-shipped pipelines

Hardisty, the second hub, also stores each grade and releases it in scheduled batches.

HARDISTY TANK FARMS Light & synthetic ‘ Medium . Heavy

ENBRIDGE MAINLINE
Lty U.S. Midwest & Ontario
Superior, Wis. - Chicago area - Sarnia
KEYSTONE
MEDIUM Cushing & U.S. Gulf Coast
via Steele City, Neb.
EXPRESS
HEAVY Rockies & Midwest refineries
via Casper, Wyo.

Batch shipping: one grade moves as a slug, the next follows right behind it — only a short interface between batches mixes.

Sources: Enbridge, Gibson Energy and Husky Midstream terminal information; Canada Energy Regulator pipeline profiles. Schematic only.
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Edmonton serves Asia; Hardisty serves the U.S.

Two storage and batching hubs, each serving a different market.

EDMONTON HUB - ASIA BY PIPELINE + TANKER

EDMONTON Trans Mountain

omenes rloaseq by Bumaby? o [ I Tankers to Asian refineries
batches released by 890 kb/d - marine terminal

grade

HARDISTY HUB - U.S. MARKETS BY PIPELINE

Enbridge Mainline
U.S. Midwest refineries Superior, Wis. - Chicago area - Ontario

HARDISTY
Keystone
storage hub Cushing hub & U.S. Gulf Coast refineries via Steele City, Neb.
batches released by
grade
Express

Rocky Mountain & Midwest refineries via Casper, Wyo.

Hardisty tankage does not normally feed Trans Mountain; TMX loads at Edmonton from its own feeder lines.

Two hubs, two outlets: Asia-bound barrels leave through Edmonton; U.S.-bound batches leave Hardisty.

Sources: Enbridge, Gibson Energy and Husky Midstream terminal information; Canada Energy Regulator pipeline profiles. Schematic only.
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Where it lands: U.S. refineries

Refineries reached from Edmonton first, then from Hardisty, by pipeline.

CANADA
Edmonton Hardisty

Tankers
to Asia
(slide 11)

Puget Sound: Ferndal Superior
Anacortes
Billings

St. Paul @

Sinclair @ o — -:.. Detroit - Toledo - Lima

Whiting
Joliet/Lemont L

® )
Wood River

Cushing hub
UNITED STATES

- o

Gulf Coastcluster ~~=-------
Port Arthur - Lake Charles - Baytown -
Garyville - Baton Rouge

Sources: Enbridge, TC Energy, Trans Mountain and Canada Energy Regulator route information; U.S. refinery coking-capacity data. Schematic only.
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HOW BARRELS GET THERE

=== Irans Mountain - from Edmonton
Puget Sound refineries (Ferndale, Anacortes) by
spur

= Enbridge Mainline - Edmonton to
Hardisty
Superior, St. Paul, Chicago area; onward to
Michigan and Ohio

m——  Keystone - from Hardisty
Cushing hub, Gulf Coast refineries and Wood
River

e EXpress - from Hardisty
Billings and Casper, serving Rocky Mountain
refineries

LEGEND
® Heavy-oil capable (coking) refinery
O General-crude refinery
O Pipeline hub or storage point

Heavy vs. general grouping is indicative, based on heavy-
crude (coking) capacity.
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Where it lands: Asian refineries

Edmonton feeds Trans Mountain; tankers load at Westridge, Burnaby, B.C.

Tankers cross the Pacific
(from Edmonton via TMX

estridge Terminal
Burnaby, B.C.

Japan

51.9%

ASIA
South Korea
China °®
Shandong Yulong Petrochemical \ ®
Zhejiang Petroleum & Chemical @<=
Hong Kong @
India

via the Indian Ocean

Singapore

Sources: Canada Energy Regulator export data (May 2024-Apr 2025); Reuters and S&P Global Platts reports on named buyers; Trans Mountain. Schematic only.
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of TMX marine exports go to the
U.S. (see slide 10)

\4

PACIFIC OCEAN
(compressed, not to scale)

CANADA

WHERE TMX CARGOES WENT

Share of Trans Mountain marine exports, May 2024 to

April 2025

United States
|

China
]

Hong Kong
I

Singapore

South Korea

India

51.9%

31.9%

7.1%

6.3%

1.6%

1.2%

Named buyers are those reported in trade press; not a

full list.
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