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Canadian Energy Research Institute

Overview

Founded in 1975, the Canadian Energy Research Institute (CERI) is an independent, non-
profit research institute specializing in the analysis of energy economics and related
environmental policy issues in the energy production, transportation, and consumption
sectors. Our mission is to provide relevant, independent, and objective economic
research in energy and related environmental issues. A central goal of CERI is to bring the
insights of scientific research, economic analysis, and practical experience to the
attention of government policy-makers, business sector decision-makers, the media,
and citizens in Canada and abroad.

Core members of the Institute include the Canadian Government, the Government of
the Province of Alberta, the University of Calgary, and the Canadian Association of
Petroleum Producers (CAPP). In-kind support is also provided by the Alberta Energy
Regulator (formerly the Energy Resources Conservation Board).

All of CERI’s research is publically available on our website at

WWW.ceri.ca
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Canadian Energy Research Institute

el NATURAL GAS LIQuIDS (NGLS) IN
W NORTH AMERICA: AN UPDATE
LN PART | - UPSTREAM

Upcoming Study Releases

Natural Gas Liquids (NGLs) in North America: An Update
Part | — Upstream
Released May 7, 2014

Natural Gas Liquids (NGLs) in North America: An Update
Part Il — Midstream and Downstream Infrastructure
Released May 7, 2014
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NATURAL GAS LiQuips (NGLS) IN
Bl NORTH AMERICA: AN UPDATE

psll  PART || — MIDSTREAM AND

DOWNSTREAM INFRASTRUCTURE

Natural Gas Liquids (NGLs) in North America: An Update
Part lll - Market Fundamentals
Released May 7, 2014
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Canadian Energy Research Institute

Upcoming Study Releases

ceri+ B Natural Gas Liquids (NGLs) in North America: An Update
Part IV — Global Markets and Opportunities

Released May 7, 2014

NATURAL GAS LiQuiDs (NGLS) IN
NORTH AMERICA: AN UPDATE
PART IV — GLOBAL MARKETS AND

ceri+ B Natural Gas Liquids (NGLs) in North America: An Update
Part V — Future Outlook
Forthcoming May 2014

NATURAL GAS LiQuIiDs (NGLS) IN
NORTH AMERICA: AN UPDATE

An Economic Analysis of TransCanada’s Energy
East Pipeline Project
Released May 7, 2014

CERi»

oIl AN ECONOMIC ANALYSIS OF
RANSCANADA’S ENERGY EAST
RS P!PELINE PROJECT
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Canadian Energy Research Institute

Upcoming Study Releases

ceri+ B Canadian Oil Sands Supply Costs and Development
Projects (2013-2047)

Forthcoming May 2014

CANADIAN OIL SANDS SUPPLY
COSTS AND DEVELOPMENT
PROJECTS (2013-2047)

Oil Pathways
Forthcoming June 2014
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The Story Starts Here!

North American Natural Gas Market
(2013-2030)
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North American Natural Gas Industry

“A Tale of Two Countries”
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2012 Marcellus

2,000 capped gas wells
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Emerging Supply Sources

Inter-basin Gas-on-Gas Competition
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=+ Canadian Gas Meeds LNG Export Markets

Imaggfrom US EIA and Ziff/NEB

En' 8 Relevant e Independent e Objective
‘)g * www.ceri.ca
) Vot




North American Natural Gas Demand Pathways
Narratives

High Growth

Power Full Speed
Wave Ahead
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LNG Exports from North America

LNG
Tsunami

Nowhere
Fast

Power Generation

Low Growth
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North American Natural Gas Demand Pathways

WCSB Export Volumes: LNG Tsunami (without LNG)
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North American Natural Gas Demand Pathways

WCSB Production Forecast: LNG Tsunami (without LNG)
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North American NGL Pathways

WCSB NGL Recovery Forecast: Ethane
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Global Competition for the
Asia-Pacific Market
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Pacific Trail Pipeline 1 BCFPD

Coastal GaslLink Pipeline 1.7 BCFPD (initial)
Prince Rupert Gas Transmission 2 BCFPD
BG/Spectra Pipeline (System 4.2 BCFPD)
Pacific Northern Gas Looping

Kitisault Energy Project

Imperial Oil/Exxon LNG

Pacific North-West LNG1.6 BCFPD

Prince Rupert LNG 1.8 BCFPD Kitimat LNG 0.7 BCFPD

LNG Canada 1.6 BCFPD
BC LNG Co-Op 0.1 BCFPD LNG Canada Expansion 1.6 BCFPD

Altagas LNG (West Coast)
Nexen LNG (West Coast)

-

Woodfibre LNG

14



LA R12  R-W6M RV
) JE S THNET~ i T T RFLE ER .
e & % o It B {]7%*‘[7* t | 1 "L< » I
? f @ ] e O :
* A1 : ] AR EmEE S e EEERE
L. iESEeREE ey e s nsa s
: e i : ‘
i ok i s e=nct R e e e R
I T » SEEEenSEeRl | i
ki T . 2 IR | I +
b I o3 I EI l\ ’\ I ‘\ T I s e
N ¢ 1 A 5 I == N
= < Ry g T -
SN A i £ ) m T 7k ! K
. s e e s | . wp 100
Prince Rupert Gas T e e R : -
L. 208 o 00 HHH HHH I . Y ‘
Transmission TR g aeereacy am B na FEFE e A
TR artra - : Spnory MECEE LT T I ! R wan
2-0 BCf/day ey o B 0 o i B i JiAEL SEEEEEmEEES : I f T bl . T Emns Twp 90
ok T A : ; : | T d 8 - -
: : \ : hd iy ] o~ I :‘i 2 L i HH @ ] A
LT | ieitastasisatane
Pacific North-Wes SRuman (8% S e eSaasistessaascanicns P e Twp 80
T P o e e DR e Emmu AT
1.6 Bcf/da 16+t . L. -
. Y .t TCPL Groundbirch Pipeline =
Prince Rupert zaas Ft i L AT e e Twe 70
- t ?‘.’ : | -l I/ . “.l
F i Al i e B i — 5 ] = i i
1 EEEEEEmEEEREES iieee: s
LNG Canada d 38 Aananes iEi iRt e I
ey e B0 10 ; : ol = g a0 :‘ \Twp
Kitimat BEs . ot PR
= I 1 g | 4~ U T - ¥ T
o ops T 13 - E in - Hau o
1.6 Bcf/day initial , H e : ¢ asdaes s
. : - . H T He o @ e T LT pan S m s A
3.2 Bcf/day ultimate |- - 3.2 Bcf/day ultimate : st “Twp 50
j ! ":: 5 ol 3 N RN b [: 1" ¢ o5 I 1111*?“] ! L [
o i ‘ : : 8 & A g H < Y 10- W
Erans : ; BT RS, i i Twp 40
£h: | : 4 Q 8 %
i s : A " e ' { = 7
A ; S 2 r
R e :&{"" T T 7 ! A : Twp 30
- - ] 3t ‘ H 1
e Gas Directed (Vertical) : I i S i T )
© Gas Directed (Horizontal) o0, 3 J} - T E
© Gas Directed (Slant/Deviated) | - - : * i S et E ay
- Oil Directed (Vertical) 5 ; ; RS e 3 Twp 20
« Oil Directed (Horizontal) ; ’.J_-— TR pras B ma A |
- Oil Directed (Slant/Deviated) AL ok S RN — — ; .
© Cbm Directed (Vertical) i BUBY St i S A R mRREECC,
» Cbm Directed (Horizontal) IR SR o mais? =l kit g Eanmous Twp 10
Cbm Directed (Slant/Deviated) || /"~ = - : dpass=sazas:
o Bit Directed (Vertical) R RS R y H Arundel Information Systems Ltd
» Bit Directed (Horizontal) SR Byon ‘ 5 =
Bit Directed (Slant/Deviated =2 i 0 TN K s e ! AT NS ) )
.v\;ate',ri?;née aniiDeiaad) e e 3 : TR - 1] 2013 Gas Directed Licences
Unknown Licence R-4R-1
2/14/2014 LQT V3




North American Natural Gas Demand Pathways

New Gas Directed Licences (2013)

Alberta British Columbia
* Encana 292 € >+ Shell 219
s Peyto 116 |—)° Progress Energy 180
* Shell 84 € 2>+ Encana 94
* Paramount 67 * CNRL 59
* Tourmaline 70 * ARC Resources 74
* Bonavista 61
e Apache 48
* Husky 43

* Seven Generations 44

5 producers 626
70% of total licences

* 9 producers 825
e 60% of total licences

» Total Gas Licences (AB) 1410 Total Licences (BC) 901
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Competition to Supply LNG in the Asia-Pacific Basin

2012 LNG Trade (average per day)

Russia Alaska LNG

tar LNG
Qatar Sakhalin Island LNG 4.5 bcf/day
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(Total 10.9 bcf/day) ) !1'1 bef/ day) Kitimat LNG

(8.0 bef/day) Pipeline (2.1 bcf/day) LNG Canada
l Pacific Northwest LNG

West Coast LNG

Prince Rupert LNG

Mozambique china / Woodfibre LNG
Anadarko CereE Up to 20 bcf/day

She" Japan e Eam D D s s s B
Up to India I Jordon Cove |

6.5 bcf/day \ I Oregon LNG I

- Sabine Pass
West Africa Freeport LNG

Indonesia Australia Operating Cameron LNG
Malaysia Australia Under Construction Dominion Cove LNG

(7.4 bcf/day) Australia Proposed Lake Charles LNG
Corpus Christi LNG

Up to 35 bcf/day

(2.5 bcf/day)
3.2-11.3 -16.0 bcf/day
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Canadian or US Rockies gas supply?
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How Competitive is Western Canada?
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Economic Viability of Gas Developments in the WCSB

A Supply Cost Comparison

* The Supply Cost value represents the natural gas price that is required to
cover all costs (capital, operating, royalties and taxes) and earn a
minimum return on investment (10 percent real).

* The Supply Cost calculation includes the uplift value of producing,

capturing and selling natural gas liquids in concert with natural gas
production.
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Western Canada What Makes the Gas World Work

BC Montney Supply Cost Example

Average Liquid Content (40 bbls/mmcf)
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2013 Gas Directed
Licences
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Economic Viability of Gas Developments in the WCSB

Supply Cost Results

Average Market Price 2013 (AECO C)

S12 ) - 120
( \ m Supply cost - gas portion
ol o 2 # Liquid content

$10 - (bbls/mmcf) - 100
* * g
S8 - 4 80 >
2
— 2 2 =
) 2 * =
& $6 - R - 60 §
° »
3 ¢ 2
> 12
& =
R . . B
g
<

$2 II - 20
S o
<

> < <
= 5 ? e ° v
& ?5 ?$ vS y$ y$ v$
e

Relevant e Independent e Objective
;)-' Enl* 23 www.ceri.ca

et



North American Natural Gas Demand Pathways

West Coast Competition: Canada versus the United States
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Producer Optionality?
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North American NGL Pathways

Producer Options: Alberta Market (Field Separation)

000 000
000 o000
000
0000 > Alberta Market (AECO)
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North American NGL Pathways

Producer Options: Alberta Market (Field Shallow-cut Plant)

000 000
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North American NGL Pathways

Producer Options: Alberta Market (Field Deep-cut Plant)

000 000
000 000
000
0000 > Alberta Market (AECO)
—>» Edmonton Diluent
| > Edmonton Butane
BEoRGas <---------- @ -
2 Edmonton Propane
LNG €-———-—-———-——-
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LPG (Butane) <--------------------
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North American NGL Pathways

Producer Options: LNG Exports, LPG Exports

000 000
000 0000
000
0000 - ----------—--—FEEE > Alberta Market (AECO)
—>» Edmonton Diluent
—————————————— > Edmonton Butane
LNG Hot Gas B = — — — N )
—————————— > Edmonton Propane
LNG <€

——————— > AB Ethane Market
————— > Methanol

@®- - > Gas to Liquids

LPG (Butane) <€
LPG (Propane) <€
Ethane . ‘
Methanol B -
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North American NGL Pathways

Producer Options: LNG Exports

o000 o000

000 000

000

0000 >| I --@------------------=2E > Alberta Market (AECO)
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______________ > Edmonton Butane
LNG Hot Gas
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LNG
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————— > Methanol

®---> Gasto Liquids

LPG (Butane)
LPG (Propane)
Ethane
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North American NGL Pathways

Producer Options: Alberta Market — LPG Exports
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North American NGL Pathways

BC Montney NGL Recovery Forecast: Propane, Butane

65,000
60,000 R -
> 55000 /———————

= 50,000 ——— — — — = B

8 4500 - ——— Propane to Edmonton ? / —— ——_E BB

S 40,000 —— —— — — = &= B

e __ 3500 ——— Propane to Global Market ? /}/_ — — — = . B

0000 y/ EmEEE=

e /A EEEE®E 0

a 2 15000 =3 N N N N I .

@ = 10,000 pa Il mm =m =N BN L BN =W = = . - 0000000

[ 5000__5-—-1-1":‘—-:{___________________

m ’

= o/l = E E =N N = 5 5 B 5 5 5 B 5 5 NN E N EE=E =~

Q © & @ O O N A D X O O A D OO N XS e A DO S

@ SRS & O PP P NP O PSS O .

o O S S S M S I S S MG I i Sl e e
McMahon Plant I Younger Plant Other Plants
65,000
60,000
55,000

c 50,000

Q ’

3 45,000

é 40,000

5 = 35000 A— 1 0 =t

€S 3000 Butane to Edmonton ? /8 5§ B SR

) — AA

5 % 25000 BN RS

B Butane to Global Market ? A' 8 N B B B i

£~ 15000 ,/——————————

s 10,000 = =m HE BN BN = = - =

n' el — — — — — — — — — —

9 5'003 5 B N B " E E EEEEBEBEBEBBEBEBBRBBRBRBR B B &
© & @ O O DN A D X O 0 A DO O N A D xS o A DO
RSSO & & P D A S S D G P G .

T R S S S S S S S S S S Sl S e
McMahon Plant s Younger Plant Other Plants

En' 2 Relevant e Independent e Objective
‘)g * 3 www.ceri.ca
\ .

et



North American NGL Pathways

BC Montney NGL Recovery Forecast: Pentanes +
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Let the Games Begin?
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North American Natural Gas Demand Pathways

Reference Case: LNG Export Potential to the Pacific Basin

60

50

40

Other supply sources
United States Potential Liquefaction
United States Liquefaction
Canada Liquefaction
East Africa Potential Liquefaction
mm Australian Liquefaction
mmm Middle East Liquefaction

=== Asian LNG Demand
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North American Natural Gas Demand Pathways

Reference Case: LNG Export Potential to the Pacific Basin
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Lower 48
50 Sabine Pass (UC)
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North American Natural Gas Demand Pathways

Reference Case: LNG Export Potential to the Pacific Basin
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North American Natural Gas Demand Pathways

Reference Case: LNG Export Potential to the Pacific Basin
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Risks Associated with BC LNG Projects

High
8 ) Competition in the Asia-Pacific Basin

) Changing Market Prices (decoupling from Oil)
) Capital Cost Overruns (Greenfield Projects)
) Upstream Development Costs
) Transportation Costs (Tanker)
) Pipeline Tolls

Low

En' 39 Relevant e Independent e Objective
‘)g * www.ceri.ca
) Vot



Canadian Energy Research Institute

Thank you for your time
Please visit us at

WWW. Cert:Ca
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