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WCS Differentials to WTI Sproule

% Differentials: How low
Canadian oil price discounts costing prices for our oil are
-$5 economy billions of dollars costing Canadians

By Dan Healing The Canadian Press
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What creates price differentials? Sproule

« Underpinned by the law of one price
» Three main factors influencing Canadian crude price differentials to WTI

Canadian ST T o
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Crude quality characteristics Sproule

Density
« measured in API Gravity
« ranges from light to ultra-heavy

Sulfur Content

« measured as a %

« Sweet crude = low sulfur content
» Sour crude = higher sulfur content

Enbridge Research In Action - April 2019
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Canadian crude quality Sproule

 West Texas Intermediate - 40° API, 0.25% Sulfur
« Western Canadian Select - 20° API, 3.25% Sulfur

Venezuela Merey

Western Canadian Select

| Brent, WTI,
Mexico Maya US Mars Canadian

Light Sweet

| |

Medium Light

1 OO API 220 API 31 ° API Source: Oilsands Magazine, Sproule
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Canadian crude production by quality Sproule

« Over 70% of Canada’s crude production in 2018 was heavy oil from Western Canada

m Light - Western Canada

= Light - Eastern Canada

= Light - Pentanes/Condensate
= Heavy - Western Canada

= Heavy - Qilsands

Source: NEB, Sproule
Enbridge Research In Action - April 2019
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Quality price adjustment Sproule

* To estimate how much of the WCS-WTI differential is caused by quality differences, we
must eliminate transportation and supply/demand effects

* Pricing at Houston — key crude trading hub in Gulf Coast
*  50% of US refining capacity is on the Gulf Coast
+ 80% of those refineries have cokers (can refine heavy oil)
* Comparing historical WCS and WTI prices at Houston eliminates transportation
effects, and gives us roughly $3 to $5 US/bbl differential during normalized market
conditions

. . . Source: Argus, Seeking Alpha
Enbridge Research In Action - April 2019
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Transportation Sproule

Two main methods of transportation

Pipelines
« Enbridge system
« Keystone
* Trans Mountain

Crude-by-Rail
« Becoming increasingly important means to support production growth as
pipeline capacity growth stagnates

Enbridge Research In Action - April 2019
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Transportation - Pipelines Sproule
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Enbridge Mainline
e 2,700 Mbbl/d
 Services US Midwest refineries

Keystone Pipeline
« 590 Mbbl/d
« Services US Gulf Coast refineries

Trans Mountain Pipeline
« 300 Mbbl/d
« Exports oil off Canada’s West Coast

Enbridge Research In Action - April 2019
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Transportation — Pipeline Historical Cost Adjustment Sproule

« From 2015 through to end of 2017, WCS-WTI differentials were relatively flat, averaging roughly $14 —
$15 US/bbl with minimal disruption due to market forces

« With a $3 — $5 US/bbl quality adjustment, our pipeline transportation cost is $9 — $12 US/bbl
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Transportation — Crude by Rail

Sproule
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@Crude By Rail Exports to US

2012 2013 2014 2015 2016 2017 2018

Crude by rail capacity has grown considerably
in recent years to close the gap between
oilsands production growth and flatlined
pipeline capacity

More expensive option than pipelines

Gives producers flexibility in the location of
their delivery point, given outtages, localized
disruptions, etc

Sproule estimates that transportation

adjustment lands in the $15 — $25 US/bbl for
crude by ralil
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Market factors influencing Canadian crude prices Sproule

Key market factors affecting Western Canadian crude
differentials to WTI

 Domestic demand vs exports — how dependent is
Canadian crude pricing on foreign market demand?

« Export capacity — how does pipeline and crude-by-
rail capacity affect Canadian crude pricing?

Enbridge Research In Action - April 2019
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Domestic demand vs exports Sproule

Western
Canadian
refinery
demand

* Roughly 600,000bbl/d of demand by Western
Canadian refineries, with minimal growth in
refining capacity on the horizon

» Majority of production in Western Canada is
exported to the US, with some volumes
heading to the west coast via Trans Mountain

« Canadian crude prices are highly sensitive to
disruptions in the US market

Western Canadian
production available for
export

Source: NEB Data
Enbridge Research In Action - April 2019

Copyright © 2019 Sproule Page 14



85%7? Where is all our crude going? Sproule

 The US is divided into 5 Petroleum Administration for Defense Districts (PADDs)
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Enbridge Research In Action - April 2019 Source: EIA
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Canadian crude exports to US by PADD Sproule

« US Midwestern refineries import the majority of Canadian crude via Enbridge system
« Growing exports to PADD 3, US Gulf Coast, as demand for Canadian heavies from Gulf Coast
refineries increases

mPADD1 mPADD2 =mPADD3 mPADD4 m=mPADDS5
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PADD 2 Refinery Demand and WCS Differentials Sproule

« Roughly 60% of Canadian crude exports to the US goes to Midwestern refineries
« WCS differentials are highly sensitive to short-term disruptions in US refinery demand
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Pipeline capacity and WCS differentials Sproule

* No capacity expansions since 2015
* Production overtook capacity in 2018

* Near-term spikes in WCS prices often associated with tightening between production and pipeline capacity
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Crude-by-rail capacity and WCS Differentials Sproule

* Crude-by-rail has become an important means to transport Canadian crude to the US
« Often crude-by-rail exports increase in tight market conditions, when differentials are high
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Sproule

Crude Oll Outlook

What are the key global drivers, and how does Canada fit into the
picture?
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Key themes Sproule

« OPEC+1 desire pricing above $7OUS/bb| _ mmm Global Supply-Demand Balance ====Global Supply === Global Demand
production cuts of 1.2mmbbl/d announced in :

December 2018. We expect continued 100 30
compliance over 2019
105.0 2.0
 US LTO rapid growth continues. Permian =
bottleneck constraints to be overcome by the 100.0 10 3
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. eyond 2022, growth from US LTO and s g
OPEC+1 may not be enough to sustain global é'l’
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* Investment decisions are needed now for 5
long-lead sources of supply to fill the gap 500 30
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Enbridge Research In Action - April 2019 Source: EIA, IEA, Sproule Estimates
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Need for investment outside of US LTO

Sproule

Global oil and gas upstream capital

expenditure
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Note: 2019 capex numbers are estimates
Enbridge Research In Action - April 2019
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2019 upstream investment is expected to be above
2018, but the pace of growth is slowing compared
to 2018

A number of pure shale producers have
announced 2019 capex plans below 2018 actual
spends due to increased demands for capital
discipline and investor returns

Production from 2014 and 2015 investment is now
essentially all on-stream

Investment growth in oilsands, offshore, and

conventional onshore development required to
sustain demand growth beyond 2020
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Canadian crude forecast — Oilsands driving growth Sproule

* 100mbbl/d oil sands projects currently under construction with on-stream 2019-2022
» Additional 100mbbll/d oil sands production expected on-stream by 2023
* Producers need assurance of increased market access to ensure approved projects are actually completed

Canadian Production History and CAPP Forecast

6,000

Actual Forecast

5,000

4,000

3,000

2,000

1,000

0
2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

m Conventional - Western Canada m Heawy - Western Canada m Conventional - Eastern Canada m Pentanes/Condensate mOil Sands

Enbridge Research In Action - April 2019 Source: CAPP, IEA, Sproule
Copyright © 2019 Sproule Page 23



Western Canadian crude pipeline capacity — relief to come

Sproule
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Enbridge Research In Action - April 2019 Source: Sproule, GMP Securities, CAPP

Copyright © 2019 Sproule

The three major pipeline projects
currently planned will relieve
bottlenecks in western Canada by

2023

Rail will continue to move barrels
between now and then

Long-term rail contracts may allow
for further spare capacity going into
the 2022+ timeframe

Western Canada will not have
spare crude pipeline capacity until
Keystone XL, or TMX, or both are
built.
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In the meantime, rail is picking up the slack Sproule

Shippers require producers to sign minimum one-year agreements before they agree to make rail
capacity available

Crude-by-rail exports reached record highs in December 2018, but have since fallen with mandated
Alberta government production curtailment

Crude-by-rail exports will begin to increase again once production curtailments are reversed
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International Maritime Organization sulphur regulations Sproule
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Source: IMO
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IMO 2020 decreases allowable sulphur
content in maritime fuel from 3.5% to
0.5% effective January 2020

Shippers have 3 options:

1) Install scrubbers to reduce SOx
emissions when burning high
sulphur fuel

2) Purchase more expensive low
sulphur fuel

3) Don’t comply to the regulations,
and continue with status quo

Significance of $1.00-3.00 US/bbl
widening of WCS-WTI differential

High level of uncertainty still remains
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WCS to WTI 2019 outlook — disruptions don’t last forever Sproule

« Record-wide differentials in Q4 2018 have shrunk to ~$10US/bbl in March 2019, lowest since 2015

» Current tight differentials driven by Alberta production curtailments and US sanctions on Venezuelan heavy
crude

« Sproule estimates market will adjust, with Gulf Coast refiners finding additional sources for heavies, and the
WCS differential will normalize between $15 and $20 US/bbl driven by crude-by-rail economics
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Sproule

Canadian gas differential
fundamentals

What factors impact AECO to Henry Hub gas differentials?

Copyright © 2019 Sproule . Page 28



AECO differential to Henry Hub — Same rules apply Sproule

«  Similar differential equation applies to gas:
» AECO price = Henry Hub price — transportation adjustment +/- market factors
* Quality adjustment built into the price
» Volatility in recent months demonstrate market disruption influences on the AECO-HH price differential
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Gas Quality — Heating Value Sproule

« Natural gas is a mixture of various components
Methane (C1)
Ethane (C2)
Propane (C3)
Butane (C4)
* Pentanes+ (C5+)
» typically measured in Btu/scf

Price received depends on heating value. With a $2.00/MMBtu gas price, price received is:
$1.80/mcf $2.00/mcf $2.20/mcf $2.40/mcf

900

965 Btu/scf 1100 Btu/scf 1188 Btu/scf
NGTL Minimum TCPL Mainline Maximum Alliance Maximum

Enbridge Research In Action - April 2019
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AECO Transportation

Sproule

 AECO in southern Alberta, vs Henry Hub
on southern coast of Louisiana, there is a
cost to get it there — typically in the $0.80-
$1.00US/MMBtu range historically

« Transportation cost will depend on whether
producer is signed up for firm or
interruptible service with pipeline company

Enbridge Research In Action - April 2019
Copyright © 2019 Sproule
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Market Factors

Sproule

Enbridge Research In Action - April 2019
Copyright © 2019 Sproule

US gas production surge
« The US’ decreasing reliance on
Canadian gas

Pipeline bottlenecks in Western Canada
« NGTL bottlenecks widening AECO
to Henry Hub differentials

LNG exports
« Paradigm shift in North American
gas markets — what was once land
locked is no longer thanks to LNG
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Sproule

Canadian natural gas market
drivers and outlook

What are the key drivers impacting Canadian gas prices, and
how does Canadian gas fit into the evolving global gas market?

Copyright © 2019 Sproule . Page 33



Paradigm shift in North American gas markets

Sproule

2007

* US is world’s largest importer of natural gas

* Predicted to grow LNG imports with no
significant production gains

Net Natural Gas Exports (EIA Reference Case)
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Source: EIA Annual Outlook 2008

Enbridge Research In Action - April 2019
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2019

» * US is now a net exporter of natural gas

Predicted to become the world’s largest
exporter over the next 5-10 years
Net Natural Gas Exports (EIA Reference Case)

Natural gas trade befd
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Source: EIA Annual Outlook 2019
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US gas production surging Sproule

« US gas production increased ~15% in 2018
« US increasingly self-reliant for their natural gas needs

mm Rest of US ~ mmmm Haynesville  mmmm Marcellus Permian  wwm Utica ===US Gas Consumption

Gas Production (Bcf/d)

Enbridge Research In Action - April 2019
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Pipeline bottlenecks: New production hubs Sproule
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Pipeline bottlenecks: NGTL constraints Sproule
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The arrival of a new Dawn Sproule

Structural change driving new reality

Mainline

« Dawn market historically captive demand
CANADA . centre for WCSB gas
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Canadian LNG opportunity — window briefly reopened

Sproule
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Enbridge Research In Action - April 2019 Source: Shell forecast, Sproule
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Global LNG demand surging - call on
LNG investment now to close supply-
demand gap beyond 2023

With a ~5 year lead time on LNG
projects from FID to first shipment,
the race is on globally to fill the
supply-demand gap beyond 2023
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West Coast Canadian LNG — Competitive Advantage Sproule

+ BC’s northwest coast is an ideal location for LNG
export terminals to help fill the global need for LNG
— Canadian LNG competitive relative to US
tolling projects when considering supply,
transportation and liquefaction costs
— Opportunity for liquids-rich gas within Montney
to mitigate risk for integrated LNG players

* LNG Canada Specifics (reached FID 2018)
» ~2 bcf/d first 2 trains by 2023-2025
» Economics will favour further trains

» Coastal Gas Link Pipeline
« ~$6bn for initial 2 bcf/d capacity
« Can add an additional 3 bcf/d for trains 3 and 4
by adding compression, at minimal capital cost

(~$1bn)

Enbridge Research In Action - April 2019
Copyright © 2019 Sproule

Indicative competitiveness of Canadian LNG supply
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Note: Sabine Pass based on 115% HH plus liquefaction ($2.25) and shipping ($1.13); Montney
transportation includes pipeline cost ($1.00) and shipping ($0.42). JKM and HH pricing based on
LTM average.
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The Big Picture: Canada still a natural gas powerhouse Sproule

« Canada remains a major natural gas powerhouse and is the world’s 5t largest natural gas producer
«  Only opportunity to unlock shale and tight resource plays for LNG outside of the US
« Established industry with best practices and cutting edge technology

World’s largest natural gas producers
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Sproule natural gas price outlook Sproule

« Market fundamentals will return to AECO over time with a new stabilized differential to Henry Hub
« Henry Hub will get a lift over time with LNG exports and increased demand from Mexico

Sproule Henry Hub history and forecast as of March 31, 2019
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The Future of Canadian Gas: LNG Will Make All the Difference Sproule

Enbridge Research In Action - April 2019
Copyright © 2019 Sproule

As US gas production increases, Canadian gas is losing market
share and competitiveness in historically stable markets

With the recent surge of US natural gas production driven by the
shale revolution, combined with increasing LNG exports, the US is
now a net exporter of natural gas

Canada has the resource, the location, and the expertise to be a
major player in meeting global LNG demand, but investment
window of opportunity is narrow and closing

Short to medium term, AECO differentials should stabilize as
TCPL completes debottlenecking capital projects on NGTL

Long-term, growth of Canadian natural gas production depends on
LNG projects on Canada’s west coast
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Disclaimer Sproule

This material is private. It does not take into account any specific business objectives of the recipient. The information
herein does not constitute advice, nor an offer to buy or sell instruments, products or services. Dealing in commodities,
financial instruments, derivatives or other products involves risk. The recipient of this material should not deal in these
products unless it understands their nature and its exposure. It should seek independent advice before making any
investment or other decision. While every effort has been made to ensure the information herein is accurate, its
accuracy cannot be guaranteed. The author accepts no liability for any damages (including, but not limited to, lost
profits) arising from reliance upon this material. Unauthorized copying of this material is strictly prohibited without the
prior written consent of the author

This presentation contains forward-looking information and statements (collectively, "forward-looking statements")
within the meaning of applicable Canadian securities legislation, concerning the outlook of commodity prices and the
potential impact these could have on industry netbacks. Forward-looking statements include, but are not limited to,
statements with respect to the estimation of commodity prices, permitting time lines, currency exchange rate
fluctuations, government regulation of oil and gas exploration and development activities, environmental risks, and
judicial ruling. Generally, these forward-looking statements can be identified by the use of forward-looking terminology

such as ':'p'!ans , "expects" or "does not expect", "is expected”, "budget", "scheduled", "estimates"”, "forecasts",

"intends", "anticipates" or "does not anticipate”, or "believes", or variations of such words and phrases or state that
certain actions, events or results "may", "could", "would", "might" or "will be taken", "occur" or "be achieved" or the
negative connotations thereof. All such forward-looking statements are based on the opinions and estimates of the
relevant management as of the date such statements are made and are subject to important risk factors and

uncertainties, many of which are beyond the Corporation's ability to control or predict.
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