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Disclaimer % /= AH

This presentation has been prepared for the sole benefit of the Client. This report or any part of it shall not
be provided to third parties without the express written consent of Goobie Tulk Inc.

ZIK% S RAZPHE—FIZMEIE. K&EGoobie Tulk Inc.E B HEREE, ARESHEEMIBITSIRHALE

Goobie Tulk Inc. conducted the analysis herein utilizing reasonable professional skill, expertise, diligence
and care consistent with normal industry practice. All results are based on information available at the time
the analysis was conducted. Changes In factors upon which the analysis is based could affect the results.
Forecasts are inherently uncertain and Goobie Tulk Inc. accepts no liability with respect to the Client’s or
any other third party’s conclusions or decisions which are based on the analysis or forecasts herein.

Goobie Tulk Inc.iz F SIER T Lk e Sl AR, RN AT 1 FABIT ST GG ST, ALl
HEETHITOMEER. ﬁ#ﬁﬁﬁﬁ??&ﬂ’]-%E’T"'-%_I‘ﬁ‘l‘%/z:\??ﬂﬂ?n% Tﬁ)”'JZIKEJETﬁ%;EEI’J Goobie Tulk
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Some of the information on which this analysis is based has been provided by others. Goobie Tulk Inc. has
utilized such information without verification unless specifically noted otherwise. Goobie Tulk Inc. accepts
no liability for errors or inaccuracies in information provided by others.
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S A1 ==
Key Messages X#{5 8
« Western Canada has a world scale endowment of cost competitive hydrocarbon supply

MEXABBXEGHFARNEEGRAZTF IR UEIREFH
« Several hundred years of natural gas, NGL and crude oil supply at current production rates
EHBINERE, ATHRESHNEBFFRAS . RARSETRFRH

« Western Canadian Light Tight Oil (LTO) and LNG developments are driving a large and growing
surplus of low cost natural gas, petrochemical feedstocks and associated infrastructure

INZE X A AR X B2 R B M (LTO) AR IL R AR S (LNG)I &, [EIESNRARARAS . ARERFIEX
B rE R R D F, X #id el i £ A B A

» Federal and provincial governments as well as industry are supporting investments to capture value
added opportunities

HAFBFNE RBUF AR Tl F & FFg %, EBENE
« Canada has supply, China has demand

MEXBHN, PEBFEX

» There is a compelling opportunity to supply China with cost competitive feedstocks and finished
products

Xr—MERFNEFEREEAERATF HNERFI @I R
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Presentation Outline &2 A4

* Western Canada Resources
MEX A EREIR

» Western Canada Natural Gas and NGL Supply and Demand
MEXABBRASFIRARS BRI EF.

* Western Canada Petrochemical Feedstocks
MEXEIBALER

» Western Canada Natural Gas and Feedstock Pricing
MEXARRASFREHNFE

« Conclusions
enlb
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Western Canada Resources
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North American Resourcesit =X

W\T w  North America has some of the world’s
‘ “ Iargest energy resources

B Shale Gas Basins

[ Devonian/Mississippian Shale Fairway S</ jt;’%i&@#ﬁ ﬁ 'Iﬁ'%._l:%j(ﬂ’] BEJ , ’JA ,}_

» Western Canada has the largest
concentration of energy resources in North
America

MEAXAPRILERERFEFRETHIHIX

« Ultimate Recoverable Resources” in North
America are estimated to be:

LR AE TR ER &K
. Up to 5,000 Tcf of natural gas
SEE51L5000 5122 /%R
. > 80 billion barrels of NGL
RIAS BT IREEEIL80012 18
Source: National Energy Board « > 600 billion barrels of oil

A htiEEHEIZ6000121H
*Conventional + unconventional G T I 6
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Western Canada Unconventional Plays;il & A 78 283E & 1 i

» Western Canadian unconventional resources are prolific
MEXAIIEENREEE
» Total marketable resources* in the WCSB are estimated at:
MEXAERIRZMN 2 TERIEGITA
» 1,128 Tcf of natural gas
1,128 B FERRXAS
» 35.6 billion barrels of NGL
35612t R IR S BT K
* 329 billion barrels of oil
3,2901Z 1&AH

+ The Montney, Duvernay and Deep Basin are primarily light
oil/condensate plays with rich associated gas

XHFE. HERMAKEFRERIFEHE SRR/
Hr i o

* The Liard and Horn River are primarily dry gas plays
I EAFNE BT E R TS

*Conventional + unconventional
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Montney Play SR4%FfE hiE

« Total marketable resource B A[E &R

« 450 Tcf of natural gas 450 F {232 FERKXAS
14.5 billion barrels of NGL 14547 {8 R A S 84T

* 1.1 billion barrels of oil 11{Z#84AH
« Similar in size to the Marcellus ZE#Hi&E 550 E$HERHEY
« Similar cost to drill and produce FFRRAFIE F=pR A HH 2

« Much higher NGL content KASBRITRSEES
« Lower breakeven cost due to NGL revenue HTFXAES

T B AR ER

A, &5
* Inrecent years, driIIing has shifted overwhelmingly to the Montney
creating natural gas and NGL disposition bottlenecks

53K, %mlfﬁkzﬂﬂiﬁ%iﬂaﬁh‘é, SR T RIRSFMRAS

H AL IR AR
* Methane, ethane and propane have become low value byproducts

ke, ZlFRkE R ARNER~m

« The Montney alone could cost competitively supply an incremental 20
bcf/day of gas demand for over 60 years

2002 2 B ERWE, &R Mgl iBide0sE
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Canada vs US major playsiiZ X vs ZENTE;

. Natural Gas Liquids drive down supply costs in the Montney

KNS EITRIER T RF e M AR
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$0.00 ‘ e O

Marcellus + Montney Spirit River  Haynesville  Permian Duvernay
Utica

Note: Technically recoverable resource volume

Half-Cycle Breakeven (US/Mmbtu)

Source: Bloomberg NEF, Sproule Play Metrics, GTI, EIA, NEB
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Western Canada Natural Gas and
NGL Supply and Demand

NEXAIBKIA ﬂli
TﬁFﬁ’l 3/

© Goobie Tulk Inc.
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NGL Recovery XA S £AT iU

« The continued growth of unconventional
gas production is primarily driven by
producers pursuing Light Tight Oil (LTO)
and condensate plays which produce
growing volumes of rich associated gas

*%ﬂi?QFEMﬁQNkEgEE#X
22 R &TOgﬁ‘ﬂéﬂﬁAﬂEl’Jir‘ I HESRS,
xkiﬁﬁ NS S S A B

« Consequently, NGL recovery has grown
faster than gas production growth

El, RIATEATERBAIE IR T XA

ek

« Ethane production is constrained by limited
demand and a large amount of ethane is
being rejected

CIEFZEIFKIRS], KREZIWIEREH

2019-09-19 © Goobie Tulk Inc.

Alberta & BC Natural Gas Production
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mAlberta mBC

kbod Alberta & BC NGL Production
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Ethane Vantage Imports = Propane mButane =NGL Mix = Alliance NGL
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Natural Gas Demand Outlook KA EKREE

 Western Canadian natural gas demand is
9 Western Canada Natural Gas Demand

Bcfd

comprised of 5

MEXREHRASFKRELE

« Domestic demand

25

ERFEK 20
» Eastern Canada/U.S. export demand

MEXRFRE/EE L OFK 15
» Future west coast LNG exports 10

RAEEBERURASEO
* Most of Canadian natural gas production
will continue to be exported

y— Ry | - 2010 2015 2020 2025 2030 2035 2040
hﬂ%kk%ﬂﬁigﬁr"i#'{%g&gitﬂu m Residential = Commercial Industrial
. . B Oil Sands In Situ Oil Sands Mini m Exports - Canad
« LNG export projects are required to take = Exports - U, ainet Y siNez
away surplus methane from LTO
production

AL AR S ok O T T 22055 A O B e A
2 B o P
2019-09-19 © Goobie Tulk Inc. GTI 12



NGL Supply Forecast XA S 4T 4 &z 700

Western Canadian NGL Supply
(LNG High Case)

« Growing NGL production 1200
growth driven by Light Tight
Oil and rich associated gas
production o00

BRERMEBEMEEFESES” «
T’Ezﬂ?&f’*’:uﬁﬂﬁ,ﬁ;f“éﬁ’ﬁmk o

* Ethane is rejected until a new
cracker startup in 2025/26

ZIRMIELIER, EEE ™
2025/26 4 FT AR B %

1,000

2019-09-19 © Goobie Tulk Inc. GTI 13



Methane Feedstock ERR[EH]

* In any gas production
scenario, Western Canada
has a large surplus of =y
competitively priced methane

R AMRASETSE,
S ATMBEAENEBNE =
=% IR R Bk

» Volumes are sufficient to build ==
several world scale methane '
based projects such as
methanol or fertilizer facilities
in Alberta

SEUEIREBEEEL/L
Aéf*ﬂ’l‘i HI LA R e 9 TR A Y
201@0':{9%-,19 !ll:l EH @;:JZ'H_’,HEU— © Goobie Tulk Inc. GTI 14




Ethane Feedstock Zkz/E%}

* In a low gas production scenario there
Is enough surplus ethane to support a
new world scale cracker and derivative
facilities as as well as the debottleneck
of existing crackers

ERRXASFEMNERLT, AEBiE
R KR STAE— AT A AR AV R AR
RELRITE RS, HFANBRBEREMR
BRIAIN

* In a high gas production scenario there
is enough surplus ethane to support
another two world scale ethylene
crackers and several derivatives
facilities
ESRASTENERT, GBI
Rl 2 Bk ZIE F I F IR M
R RERERITERE.

2019-09-19 © Goobie Tulk Inc. GTI




Western Canada Petrochemical
Feedstocks

MEXAEAKIER

© Goobie Tulk Inc . GTI
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Propane Feedstock A ke/E )

* In all gas production
scenarios there is sufficient
competitively priced propane
to build at least two world
scale propane
dehydrogenation (PDH) and
associated polypropylene
derivative facilities as well as
several LPG export projects

TRAMERSESHE, X
B EBHNEANBIEF I
Ak E R Z DR A
E’Jﬁﬁk%ﬂ%w(PDH)fMﬁ%E’ﬁé
AETERE, URJLTRK
/EE _\.H:'l [ Iﬁi E
2019-09-19 © Goobie Tulk Inc. GTI 17




Butane Feedstock T fz[EH]

2019-09-19

* I[n any gas production scenario
there is enough surplus butane
to support a new world scale
alkylate facility as well as
solvent and export demand

TRMHERSE 7%, B
B HTRIT Bk — N
BB EE, URR
AR OER

© Goobie Tulk Inc. GTI
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Western Canada Natural Gas and
Feedstock Pricing

MEXRERRASFIRBHN

© Goobie Tulk Inc . GTI
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Natural Gas Prices KA N #&

 Alberta natural gas prices

Uss B LNG vs North America Gas Prices (AECO) are lower than US
$12 A prices (Henry Hub) and lower
$10 than Asian LNG prices

" [\ .
o\ /A\ J VN YHEE RASNIR(AECO)
N ~_

A KTxEE |(Henry Hub)F0 dF 7

g —— Q&%A EE; | RUERRENE

$2 - |

%0 * Low priced natural gas is a
Jan15 Jul15 Jan-16 Jul16 Jan-17 Jul-17 Jan-18 Jul18 Jan-19 strong advantage for

—AsiaLNG —Henry Fub —AECO petrochemical operations in

Western Canada

X F N E K P Ry A L bl sk
i, RNRASZE—TEXRR

HE
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NGL Pricing Influences

=N KRS BRITBRENMREZ

e Sarnia serves similar markets as Mt.
Belvieu, i.e., US northeast

R SERYEFDURERIAIEM, HlansE
E| R 4L ER

. Edmonton serves sim.ilar markets as
Conway, i.e., midcontinent

RERMS R IARM, FIanpE

* Therefore Sarnia prices are a
differential (+/-) to Mt. Belvieu and
Edmonton prices are a differential (+/-)
to Mt.Belvieu and Conway

Ak, FERIMNNMBSHEFIUREGFE
— N EF(H-), REFWMHNBS R
DURBEMRBAFE—TER(H-)o
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Natural Gasél_.iquids Prices
5E,m AT IS

Canadian NGL prices track U.S. prices
MERRRSEITRNISIEREEE NS

- Canadian pentanes plus and condensate prices are a
premium to U.S. prices

MEXIE R EFEITRNES T EE

» Canadian butane prices are at a discount to U.S. prices
MEXT NIRRT EENE

« Canadian propane prices are at a large discount to U.S.
prices and a very large discount to Asian prices

IMEXA BRI N AR KRR T 52 EFIIL M 4%

« Canadian ethane is priced at natural gas value plus
extraction cost and is at a significant discount to U.S. prices

MEKX MR RASNARI EFFREAE, mHEHRKE
TEEMNS

« Canada has a significant feedstock cost advantage over the
U.S.

S5XEMHELE, MEXRERERMRAE EBREHNE

2019-09-19 © Goobie Tulk Inc.
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Canadian LNG and LPG
Opportunlty

MEXGUERASFRLARS
F1E

© Goobie Tulk Inc . GTI 23



Understanding the Race IRf&ZFxk N

* When running away from a grizzly bear, you
don’t have to be the fastest, just don’t be the
slowest

%1 }‘A* Eﬁlllhﬂﬁﬂj- 1'\ \M‘ZEE_H{EIJ; ~
C =3+ |‘“"E’]5‘i

* This is true for producing commodity products
like LNG and LPG

AE FBRURAS TR AMSF KRR mET
ueb=3iflia

* In a well supplied market, high cost producers
will be forced to curtail production

ARNTENTS, SRAESEFRIER~

+ Canada is a low cost producer and will
continue to sell LNG and LPG to world
markets

MERZ—MEAAE~ZE, FHFEREEEF
MIAHERURASMBRLAES

2019-09-19 © Goobie Tulk Inc. GTI 24



West Coast Advantage JtET

« Shipping any product
from the West Coast of
North America to Asia is
much lower cost than
from the USGC and
avoids Panama Canal
congestion and delays

« \ILEHEBERIIMIZE
M mEENEREBEA
T(USGC)HI,J‘I‘ILZEE*EI’J
BAKIEZ, mMARIL
e B E DI RV iE
FNZE 15

2019-09-19

Round Trip ~ 25 Days

urce: pembina.col

U.S. Gulf Coast &

USGC via Panama Canal
Round Trip ~ 50 Days

X Shipping cost: ~52.00

© Goobie Tulk Inc.

~
\v
/

&

GTI

g FRIILES

25



Western Carlada LNG an(_thPG Opportunity
MEZXAIBBRURASTRILABSIE

* The U.S. Gulf Coast (USGC) has become the world’s marginal source of crude oil, LPG

and LNG

ZEEmEEMXEHTRAT R EFER, REABMEMBRERASHAREZAE M

« Western Canada’s combination of low feedstock cost and proximity to China means that
LNG and LPG have a long term “cash cost advantage” over USGC competitors supplying

China

MEXEEERIERAAFS FE P ERE RICRAS TR AR SHESTHEFER

USGCEFXMFRE KNI AFMNE

 Western Canadian LNG and LPG have lower GHG emissions over most other LNG and

LPG producers

SRSYPEHAMBURASFRUCAHIE~HHELE, MEXRESRRERASFRLAH

SHIRESEHIMERK
« Canada will be a formidable supplier of LNG and LPG to China
MEXFRAPERUCRAS R CARSHEZHENE

GTI
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Summary and Conclusions
i

© Goobie Tulk Inc.
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Summary & Conclusions Z&i8

» Producers will continue to target Light Tight Oil and condensate due to high crude

BTERNIES, £ AASREER REUE AR R
« Consequently, large amounts of rich associated gas will be produced
Eitk, BE~AREFENFES
« Large amounts of rich associated gas means large amounts of NGL
kg$*ﬁ’]1¢i EREXENRASEITIR
Condensate and butanes stay in Western Canada as diluent and alkylate feedstock

MEXABEEABRET RS ER R EATRFT ke

* Propane — increased domestic petrochemical demand and increased waterborne exports to China

« Ethane — new cracker(s) or export to China or both

Chi— R RRESE OB ESAERMEZ

« Understanding NGL markets and pricing is critical to understanding the competitiveness and future
development of Western Canadian markets

THENGLMIAMENS T THMEAARHTINZEFNIMRRLREXEE

« Canada has supply, China has demand fIZXHHN, PEEFEK

» Future markets for Western Canadian ethane and propane will be in China either as feedstocks or
finished products

2019-00-19  HNZE KT R Z K FI R R R 3K T 17 245 B Grasiaak mdi s S\ [E] GTI 28
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403-680-9110
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403-813-0254
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Goobie Tulk Inc.

Delivering sound and objective advice to c':lliteri;ts based upon experience, analysis and deep understanding of the energy

NGLs | Petrochemical (Gas&LNG __jOther

2019-09-19

* Supply

 Demand

* Markets

* Pricing
outlooks

* Netbacks

» Infrastructure
Development

* Regulatory

Feedstock

Ethylene business
development &
infrastructure

New plant economics
“Alberta Advantage”

Processing Fees &
negotiation
Unconventional gas
infrastructure
development

JV agreement
development,
negotiation & related
services

© Goobie Tulk Inc.

« Strategic planning for natural gas,
LNG and NGL infrastructure
Acquisitions & divestitures
Mediation, arbitration & expert witness
testimony

Knowledge transfer & mentoring
Facility evaluation & economic
analysis

Infrastructure development &
project/commercial management
Contract negotiation
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