








4 DEVELOPMENT OPPORTUNITIES

OIL AND BITUMEN -
BASED PROCESSING

Alberta continues to develop its huge reserves
conventional oil and oil sands reserves and capitalize
on processing these products and their by-products.
Greater Edmonton's well-established refinery and
upgrader base with industry leaders such as Imperial
QOil, Suncor Energy and Shell continue to upgrade,
produce and ship arange of petroleum products.
These industries create significant supply and
service opportunities from plant maintenance and
turnaround to critical ingredients such as the diluent
needed to effectively pipe bitumen.

The North West Redwater Partnership's new refining
facility willupgrade bitumen into high-demand
products such as low carbon-standard diesel. It will
also utilize gasification technology to capture pure
CO5 that will thenbe sold to enhance oil recovery
prior to deep, safe underground storage'.

Improving access to current and new markets for
petroleum products is a priority for both the public
and private sector and a series of solutions are
moving forward that will lead to a strengthened
bottom line for years to come.

TransCanada's proposed gas pipeline conversion,
Energy East Pipeline, will expand capacity to ship 1.1
million barrels/day of crude oil into Eastern Canadian
and potentially European markets?. This new service
will expand both domestic and export market
potential.

Keyera Corporation and Kinder Morgan Energy
Partners L.P. have also announced the construction of
the Alberta Crude Terminal, designed to ship 40,000
barrels/day by rail to any Canadian or U.S. market3.

Diversifying the transportation delivery system and
increasing the market diversification contributes

to optimizing the price secured for Alberta'’s
hydrocarbon products and contributes towards a
more favourable business environment for future
production and processing.

“This is an historic opportunity to
connect the oil resources of western
Canada to the consumers of eastern
Canada, creating jobs, tax revenue and
energy security for all Canadians for
decades to come.”

Russ Girling, President and CEO, TransCanada*



CONVENTIONAL NATURAL
GAS AND SHALE GAS
PROCESSING

Alberta’s conventional and shale reserves offer producers
both gas sales and value-added processing potential.
Alberta's shale reserves are unique in that they have a
higher-than-average percentage of natural gas liquids - key
to processing derivatives. 79 billion

Investment in Alberta's emerging shale gas play is becoming
more attraction because of:

e improved extraction technologies, reducing
production challenges,

e accesstoastrong domestic market with growth els NGL
potential in targeted products, A Errgy Bt s

e competitive export price potential for the near e e urvey
term,

e readyaccess to U.S.and Asian markets through
current and proposed west coast shipping facilities
and a North American-wide rail and pipeline
network?, and

e apolitical will encouraging local value-added
processing.

This emerging area of development is well suited to build on
the strength of the current sector capacities>.
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1Hoovers Database January 2012 and Alberta Finance and Enterprise -
2 City of Edmonton, Industrial Land Supply and Analysis Study, Watson & Associates, October 2018 o |
3 Alberta Finance and Enterprise - Alberta Industry Sector Performance and Prospects '.l
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itsrelated supply and service business is very bright.
It builds on its proximity to low-cost energy and
feedstock, and world-class processing infrastructure
and expertise and competitive business climate.
Abundant low-cost natural gas and increased bitumen
production from the oil sands provides an extra
advantage to processing this feedstock into higher
value-added products.

An analysis was undertaken for AIHA in 2013 by IHS
Global Inc. to assess the competitive opportunities
around specific products. Theresults illustrate
business potential in key sectors.

The detailed analysis was based on a generic business
case for siting, building and operating petrochemical
plants in the Edmonton area that process:

* propylene/polypropylene,
e methanol,

Highlights of the analysis showcase the opportunity.

(Source: Business Case for Methanol, Propylene/polypropylene, Ammonia/Urea, IHS Global, Inc,,
. ammonia/urea or Alberta's Industrial Heartland 2013)

! *Note: All three project models operate with a capital cost of 10%, life span of 30 years, tax rate of 25%
° ethylene. and operating costs as noted

Total fixed investment assumptions | $765 million (combined) $886 million $609 million (combined)
Annual cash cost/metric ton (MT) of | $1,035/MT 2182/MT 2185/MT
output assumption
Annual global demand growth to 5% 8% 2%
2025
Primary growth markets U.S., Mexico Canada, US. Canada, US.
Price-competitive growth markets | South America China South America
China Indian Indian Subcontinent
Subcontinent
Export netback pricing 2018/(MT) US.-31,765MT U.S. Gulf Coast | U.S.-$357/MT
Northeast Asia - $1,050 MT -$350/MT Indian Subcontinent - $288/MT
South America-$1,008/MT Northeast Asia | South America-$210/MT
-$210/MT
South America
-$160/MT
Internal Rate of Return (IRR) 28% 14% 16%




OUR COMPETITIVE ADVANTAGES
ALBERTA'S INDUSTRIAL HEARTLAND

Alberta’s Industrial Heartland (AlH) is Canada’s largest hydrocarbon
processing region - and one of the world's most attractive locations for
chemical, petrochemical, oil and gas investment because of its access to
Alberta’s oil sands. Edmonton, as amember of AlH, offers great opportunity
toinvestors with the EETP well positioned to support future growth in the
hydrocarbon processing industry.

Located northeast of Edmonton, the Heartland covers
582 square kilometres (225 square miles) and extends into
five municipalities, including Edmonton.

EDMONTON'S | INDUSTRIAL | ASSETS

Road Connection
A Key Strenght

EETP enjoys outstanding access to both
raw materials and key markets because of
Edmonton’s strategically connected and
expanded transportation infrastructure.

Of particular interest to the EETP is
Edmonton’s highly developed roadway
network connecting Canada, key U.S.
cities and Mexico. Highlights:

*  The Yellowhead, Canada’s northern
trans-Canada highway connects to
the west cost of Prince Rupert

*  Highway 28 leads to Highway 63, the
main route to Fort McMurray and the
oilsands

ALBERTA'S INDUSTRIAL

AlH is home to 15world-scale hydrocarbon processing S| LUIRGECN HEARTLAND
facilities which contribute 43% of the nation's basic COURTY P
chemical manufacturing. Thisimportant cluster of global STRATHEDIMA, COUNTY
chemical processors produces a wide range of COUNTY

............. s

value-added petrochemical products.

1 http://www.transportation.alberta.ca/3192.htm
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* Highway 63 is part of Albeta’s high
load corridor where overhead utility
lines have been raised to accommo-
date loads up to nine metres high

*  Highway 37 connects the EETP with
AlH and offers a more direct route to
the oil sands. It also connects to High-
way 43, part of the Canamex Trade
Corridor that links Alberta to key U.S.
and Mexican markets

e Highway 2 south leads to Canada’s
southern Trans-Canada route

»  Edmontonis part of the Ports to
Plains Corridor, connecting to the Port
of Prince Rupert through the prairies
and major Midwest U.S cities to the
Texas gulf coast

* Edmontonis also linked into the North
American Super Corridor connection

Hydrocarbon Processing Sector



e o ———>  THE PETROCHEMICAL
PRECINCT

To make best use of the petrochemical resources
available from Alberta’s Industrial Heartland, a
petrochemical cluster precinct will provide the economic
driver within the park.

This precinct will produce the chemical products that will
berefined, researched, molded and moved in other parts
of the EETP.

HYDROCARBON RESERVES AND
PRODUCTION LEVELS'

Petrochemical

Fossil fuelreserves indicate secure supplies for current
and future petrochemical production.

_ Total Reserves ‘ 2012 Production

Natural gas - conventional 34.5 trillion cubic feet 3.7 trillion cubic feet
&unconventional

Conventional oil 1.7 billion barrels 203,000 barrels/day

Bitumen (excluding SCO) 168 billion barrels 705 million barrels

COMPANIES LOCATED IN THE HEARTLAND?

* Access Pipeline » Canexus Chemicals * Kinder Morgan Corporation
* AirLiquide CanadaLtd. Operation (NATO) " MEGlobal (Alberta) nc.
«  AirProducts Canad Pembina Pipeline &Inter *  Sulzer Metco (Canada)
Ir Froducts Lanada * Chemtrade West Pipeline Inc
Ltd. Limited Partnership Pernbina Pipeli 5 . E
* AltalinkLP Dow Chemical Canada Cgrr?)olrnaaﬁolﬁe e Egprfc?r:toze%)%nery
* AltaSteel Ltd. . i ineli -
a-tee _ Enbridge Pipelines Inc. * Petrogas Energy Corp. * Triton Projects Inc.
* ATCOEnergy Solutions Athabascanc. . Plains Midstream « Umicore Canada Inc
* ATCOMidstream * Evonik Degussa Canada '
- ATCOPipelines Canadalnc. . Praxairlnc.
* AuxSable Canada Ltd. * Ferusinc * Prospec Chemicals
*  GibsonEner
’ (Eziungz.Carll\ladé I P;rtnership%’;d. * RioTintoAlcan
Rar;a lanO'algoga ° Imperial Oll ° She“ Canada Ltd 1ERCB Alberta’s Energy Reserves 2013
.al Way . : as Sherritt International 2 Alberta Industrial Heartland Association
Distribution Centre » KeyeraEnergy

» ALBERTA IS COMMITTED TO KEEPING FUTURE FEEDSTOCKS IN ALBERTA to be used by
companies within Alberta's Industrial Heartland. The EETP is a major strategic component of this
vision, facilitating the manufacture of end-user products including fuel additives and plastics.




EDMONTON'S | INDUSTRIAL | ASSETS
Access to Alberta’s liquid-rich shale gas reserves and the

long-term attractive natural gas prices contribute to a
compelling business case for development here.

Comparing Edmonton's and Alberta's competitive position
with other producing markets, plants located here can
effectively compete when shipping all three of these
products to any North American market - especially
polypropylene whose delivered cost is even lower than
product shipped from the Middle East by nearly $100/MT.

Inter Pipeline's Edmonton-area plant expansion highlights

growing interest in value-added processing in the Alberta g

Industrial Heartland area. Their new facility will be

Canada’s first propane dehydrogenation (PDH) facility

and may be able to supply enough high quality propylene . i
feedstock to support at least one new world-scale L

petrochemical plant'. ..l.

To support value-added processing within Alberta,
Alberta’s Incremental Ethane Extraction Program
provides an incentive through royalty credits to encourage
greater production of ethane and promote value-added
petrochemical production

r

With easy access to agricultural or forestry-based
feedstock, new opportunities relating to bio-diesel,
ethanol and plant-based pulp and plastics are emerging.

Alberta’s deregulated energy market offers opportunitie
for merchant power generation using traditional fuel
sources of coal or natural gas or converting excess heat or
steam from industrial processes.

Proximity to feedstock and a significant research and
development community rounds out the business case
for producing these additives or products and positions
Edmonton as the key location for processing.

A Duvernay Shale study identifies the m ‘
area extends beneath 130,000 sgkm in

Alberta and Edmonton'’s rich organic base. I
Duvernay resources are located near

existing pipelines that connect natural -

gas markets within Canada and between
Canadaandthe U.S.3

1https://www.alberta.ca/shale-gas.aspx
2 http://www.interpipeline.com/
3 https://www.neb-one.gc.ca/nrg/ntgrtd/mrkt/snpsht/2017/09-04dvrnshllbrt-eng.h
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10 DEVELOPMENT OPPORTUNITIES

PETROCHEMICAL
SECTORWORKFORCE

TRAININGANDR &D

Current labourrates are generally 2-6% lower than the Alberta average for a range of occupations relating
tothis sector. The following illustrates sample wages™:

Edmonton hourly

Industrial instrument technician $34.65

Industrial engineer $37.50

Chemical engineer $52.84
UNIVERSITY OF ALBERTA

* Hometoadozenkey centres of research excellence in resource and processing-related fields
*  School of Business - Natural Resources and Energy MBA

»  Faculty of Engineering - top 5% of North American engineering faculties and top 5% in chemical
engineering

o features over 6,000 students, over 200 professors and 47 research chairs
o attracts over $60 million annually from external sources for sponsored research funding

o offersspecialized degree programs including a Bachelor of Science in Petroleum Engineering

NORTHERN ALBERTA INSTITUTE OF TECHNOLOGY (NAIT)

» Largest apprenticeship training program in Canada with capacity to train 15,000 apprentices annually
in 33 trades

»  (ertificate or diploma programs linked to the petrochemical industry include:
o  Chemical Engineering Technology
o Engineering Design and Drafting Technology
o Instrument Technician
o Materials and Instrumentation Engineering Technology
o Occupational Health and Safety

LOCAL PETROCHEMICAL SUPPORT ORGANIZATIONS:

¢ Alberta’s Industrial Heartland Association

¢ Strathcona Industrial Association

* Northeast Capital Industrial Association

1https://wwwi50.statcan.gc.ca/tl/tbli/en/
2https://www.livingin-canada.com/salaries-for-chemical-engineers-canada.html




EDMONTON'S
COMPETITIVE POSITION

According to 2018 report from the Centre for Productivity
and Prosperity, Canada continues to maintain cost
competitive rank with the U.S. in key areas specific to
chemical manufacturing. - labour, intermediate purchases
and productivity2.

Edmonton’s cost-competitive position includes the
following specific advantages:
* costadvantage over key U.S. production hubs,

* lowest property taxes of 9 comparable locations
including no machinery and equipment (M & E) taxes
and no provincial sales tax,

* over 60 years of experience working with refining and
petrochemical industries,

* anestablished and growing petrochemical production
cluster - many major players are here,

* proximity to low-cost natural gas and oil sands-related
feedstock,

* skilled, experienced and motivated workforce with very
low work stoppage and unionization rates,

* outstanding pipeline and rail connections to multiple
markets,

 ability to optimize utility investments through co-
generation,

 readily available industrial land either zoned or
designated for arange of industrial operations, and

* amunicipal and government environment that is
supportive of responsible industrial development.

EDMONTON'S | INDUSTRIAL | ASSETS

Research illustrates that the
Edmonton area can compete with
global leaders in the processing
of targeted derivatives such as
propylene and polypropylene

- with lowest delivery costs to
North American markets'.

ANNUAL YEAR-TO-YEAR PROPERTY
TAX SAVINGS INEDMONTON
STRENGTHEN YOUR BOTTOM LINE

Siting industrial processing plants within the City

of Edmonton offers equipment intensive plants a
significant annual tax cost advantage compared to
neighbouring jurisdictions that levy a mechanical and
equipment (M &E) tax3.

Scenario

75% M & E with 35% M & E removed because it is
considered non-assessable

Neighbour1 Neighbour 2 Neighbour 3

25% more 17% more 35% more

1Business Model, IHS Global Inc., Alberta's Industrial Heartland Association
& 2 http://cpp.hec.ca/en/wp-content/uploads/sites/2/2018/09/PP-2017-10-ENG.pdf
2 https://www.edmonton.ca/business_economy/assessment_tax/non-residential-properties-assessment-details.aspx
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Hydrocarbon Processing Sector

Economic Toolkit for
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