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Western Natural Gas Assessment
Ohjective

Can Western states; and provinces depend
O naturali gas te; supply: thellr eERergy.
REeds;, particularly for pewer Generaton,
I a reliaple: manner at reasenaniée; prices?



Western Natural Gas Assessment Concerns

WillFnaturalf gas supplies e available for the electric generating
market?

Are naturall gas reseurces availakle in the West suifficient to address
eUIr natural gas; supply: needs?

IS the interstate pipeline system sufificient to: allow: fer efficient
distributionrof the regional nattrall gas requirements?

Do) petential congestion areas exist Ini the interstate pipeline
system?

Can the West developi the necessary infrastructure to ensure: that
thelr natural gas reseurces can compete effectively infthe natural
gas market?

What rele will'ENG play: i the: Nerth American; gas market?

Winat impact can: natural gas storage facilities have onithe West's
natural gas  market e reduce supply velatility: and ensure adequate
supplies of natural gas to the end users?



Western Natural Gas Assessment
Development Approach

1. Reference Case

= Establish the Reference Case to describe how: the natural
gas market willfevoelve Iff policies and behavior continue as
they exist and Knoew: teday.

2. Scenario Development

n Establish alternative poessibilities for how! the natural gas
market might evolve.

m [he scenarios were to be sufficiently reasoenable to depict
plausible market outcomes.

s [he scenarios would be sufficiently diffferent from one
anoether so that the results could aid n shaping poelicy.
choices.




Parrameters Affecting) Natural Gas; Viaiket

Carien Policy

Euel Switching

Ceal Build (Trechnoelogy: Advancements)

GDP Growth

ENG Development

INIMBY: (Not 1 My, Backyard)

Global Gasi Demand

Renewable Technelegy Advances

Gas Petential (Size of Resource Base)

Electricity Restructuing

Pullic Land Poelicy,

Oll ' Sands Gas Consumption

Natural Gas Tiechnoelogy Advancements

Endl Use Efficiency

Terror Concerns

Infrastructure: Capacity.

Envirenmental Legisiation

Credit Worthiness oft Energy: Companies

Crude Ol Price

Demand' Elasticity




Majoer TThemes; for Scenario
Pevelopment

Carbon pelicy and envirenmental legisiation
ENG development, Including World gas markets
Fiming of Arctic Gas develepment

Coal develepment

PUblic land pelicy, Including nfirastructure
develepment

Denmand respense, Including efficiency, anad
renewanie techinelogy



Scenarios Developed

Scenario |
Action is taken to enable the supply of
natural gas and the industry’s
infrastructure to expand to a greater
degree while environmental policies
become progressively less stringent.

Less Stringent

Scenario llI
Natural gas supplies and infrastructure
development are increasingly hindered
while environmental policies create
opportunities to increase consumption of
other fuels.

High Degree
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Low Degree

Scenario Il
Action is taken to enable the supply of natural
gas and the industry’s infrastructure to
expand to a greater degree while
environmental policies become progressively
more stringent.

_ _ More
Environmental Policy Stringent

Scenario IV
Natural gas supplies and infrastructure
development are increasingly hindered while
environmental policies become more
stringent.




Moere Enabled Gas Supply,

Increased technoelogy. IeWerS cost and Increases: natuial
gas recoveny

Increased exploration activity expands Ireseurce hase
Increased LNG Imperts

Easter development off Arctic gas

Increased develepment off nen-conventionall gas; Seurces
(Coal hed methane and shale gas)

Reduced consumption o naturial gas by Canada’s ol
Sands Industry,

Coall pulverized technoelogy development resultsiin'a new
generatien ofi coal fired facilities



Less Enabled Natural Gas

Demestic production: falls faster than
Expected

Natuial gasi resernve growin: slows

SIOWElF advancement In technelogy.
development

ENG development IS restricted
Arctic gas develepment s delayed



Mere: Stringent Envirenment

Increasing renewable energy: requirements

Energy: efficiency: standards are increasead

Rullici safety: concermns limits development off LNG

Pollution| effisets are more: difficult te ebtain

Extended environmental review:and increased mitigation measures
required for develepment

Al quality: standards Impact:
s Coallfired generating capacity (retirement of eperating faciities and
permitting new: facilities)
= Coal bed methane development by limiting Co, emissions

Licenses for nuclear generating facilities; are not extended
Expleration and development band fier Outer Continentall Shelf
continUEs; In place

Limit additional capacity. for hydre-electric pewer
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Less, Stringent Envirenment

Additienal coal fired generating plants
Adaitionalthyare-electrnc pewer

Coordination and cooperation among stakenolders ini the
development of Artic gas

Quter Continental Shelf areas; are availanie
Greater access to onshore resources

Low cost development methodsallow: more: non-
conventional resources

Envirenmental' lmpact Review! expedited
Public concern Is addressed about LNG facilities

Greater flexiility in obtaining polittion and offSetting
mitigation; measures
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\Western Natural Gas Assessment
Reference Case and Scenario Development Parameters

Economic Indicators

U.S. GDP Growth and Industrial Production
Canada GDP Grewth and Industrial Preduction
World Crude OiliForecast — EIA - High “A” World Oill Price

Natural Gas Resource Base

Gas Resource Base - National Petroleum Council

Gas Supply: Resource Cunves - United! State Geological Survey,
Alaska North Sloepe Pipeline — In Service 2016

MacKenzie Valley Pipeline — In Service 2013

Liguetied Natural Gas

atural Gas Pemand

|
|
|
|
N
|
|
|

Residential — Elastic
Commercial — Elastic
Industrial - Chemical — Elastic
- Non-Chemical — Elastic
Natural Gas Fuel Electric Generation — Inelastic
Oil Sands — Inelastic

Technolegv/Efficiency.

Technoelogy/Efficiency advancements are handled in the cost functien through
reduced exploration and preduction cost for natural gas supply.

Tlechnoelogy/Efficiency advancements or policy requirements are handled in the lag
function for the end use elastic demand functions and outside the model for
exegenous variables



EIA — High A World Crude Oil Price
Forecast
(Refiner Acquisition Cost - 2004 Dollars)
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United States Gross Domestic Product

$25,000

$20,000

$15,000

$10,000

(Billien of 2004 Dollars)

GDP Growth = 3% /Year
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Canada Gross Domestic Product
(Billien; of 2004 Dellars U.S.)

GDP Growth = 2.5%/Year
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United States Industrial Production
Index
(Year 2000 = 100)

United States Industrial Production Index
(Year 2000 = 100)
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Canada Industrial Production Index
(Year 2000 = 100)

Canada Industrial Production Index
(Year 2000 = 100)




North America Natural Gas
Supply

Production from Nerth America’s natural
gas resourece ase

Liguetied Nattralf Gas Inperts
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Natural Gas Resource Base

ProVen reserves:

Known anadideveloped resources;

Require enly operation and maintenance Costs 1ol IS
production;

Ecenemical with today’s technology.

Potential reserves:

Known, but not yet developed:;

Reqguire both expleration and development capital, and
operation; and malntenance costs.
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Natural Gas Resource Base

Natural Gas
Resource Basins
for United States, Canada and Mexico

ARCTIC
CANADA

us
PACIFIC

OFFSHORE ,

. | / ) US ATLANTIC
WWE! - 1 = OFFSHORE
OFFSHORE

GULF COAST
OFFSHORE

Map Mot to Scale

CALIFORNIA ENERGY COMMESSION
SYSTEMS ASSESSMENT & FACILITIES SITING DIVISION
UNIT
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North America’s Natural Gas Resource Base

Estimated Resource Base 1,968 Trillion Cubic Feet

Mexico

British Columbia

Canada Atlantic Offshore
Eastern Canada Onshore
Arctic Canada

Western Canada Sedimentary Basin
U.S. Pacific Offshore

U.S. Atlantic Offshore

Gulf of Mexico

Eastern Interior

Midcontinent
Gulf Coast Onshore
West Texas

Rockies

Great Basin
West Coast Onshore
Alaska

150 200
Trillion Cubic Feet

O Proved Reserves O Growth to Proved Reserve
@ Undiscovered Conventional Potential O Undiscovered Non-conventional Potential




North America Natural Gas Reseurces
Landi Use Restrictions and Drillingl Moraterium

Estimated Restricted Resources 656 Trillion Cubic Feet

Arctic Canada

U.S. Atlantic Offshore
Gulf of Mexico
Rockies

West Coast Onshore

Alaska

B Land Use Restrictions O Drilling Moratorium O Infrastructure Limits
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LNG Supply

ENG Value Chain
- Natural Gas Feedsteck
- [Liguertaction
- Ilranspoertation
- Regasification
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NG Supply: Seurces
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FERC
Existing and Proposed

CONSTRUCTED
- A. Everett, MA ; 1.035 Befd (Tractebel - DOMAC)
NOI‘th Am erlca n LNG B. Cove Point, MD : 1.0 Bcfd {Dominion - Cove Point LNG)
C. Elba Island, GA : 0.58 Bcfd (El Paso - Southern LNG)
D. Lake Charles, LA : 1.0 Befd (Southem Union - Trunkline LNG)

E. Gulf of Mexico: 0.5 Bcfd, (Gulf Gateway Energy Bridge - Excelerate Enargy)
erminals ok e

. Lake Charles, LA: 1.1 Bcfd (Southerm Union - Trunkline LNG)

. Hackberry, LA : 1.5 Bfd, (Sempra Energy)

. Bahamas : 0.84 Bcfd, [AES Ocean Express)*

. Bahamas ¢ 0.83 Bcfd, (Calypso Tractebel)®

. Freeport, TX : 1.5 Bcfd, (Cheniere/Freeport LNG Dev.)

. Sabine, LA : 2.6 Bcfd [Cheniere LNG)

. Elba Island, GA: 0.54 Bcfd (El Paso - Southern LNG)

. Corpus Christi, TX: 2.6 Bcfd, (Chenisre LNG)

. Corpus Christi, TX : 1.0 Bfd (Vista Del Sol - ExxonMobil)
10. Fall River, MA : 0.2 Befd, (Weaver's Cove Energy/Hess LNG)
11. Sabine, TX : 1.0 Bcfd (Golden Pass - ExxconMobil)

12. Corpus Christi, TX: 1.0 Befd (Ingleside Energy - Occidental Energy Ventures)

13. Port Pelican: 1.6 Bcfd, (Chevron Texaco)
14, Louisiana Offshore : 1.0 Bofd (Gulf Landing - Shell}

CANADIAN APPROVED TERMIMNALS
15. 5t. John, NB : 1.0 Befd, {Canaport - Irving Oil)
16. Point Tupper, N5 1.0 Bcf/d (Bear Head LNG - Anadarko)
MEXICAN APPROVED TERMIMALS
17. Altamira, Tamulipas : 0.7 Bcfd, (Shell/Total/Mitsui)
18. Baja California, MX : 1.0 Bcfd, (Sempra)
19. Baja California - Offshore @ 1.4 Bcfd, (Chevron Texaca)
PROPOSED TO FERC
20. Long Beach, CA 1 0.7 Befd, (Mitsubishi/ConocoPhillips - Sound Energy Solutions
21. Logan Township, N1 : 1.2 Bcfd {Crown Landing LMG - BP)
22, Bahamas : 0.5 Bcfd, (Seafarar - El Paso/FPL )
23. Port Arthur, TX: 1.5 Bcfd (Sempra)
24, Cove Point, MD : 0.8 Bcfd (Dominion)
25. LI Sound, NY: 1.0 Bcfd (Broadwater Energy - TransCanada/Shell)
26. Pascagoula, MS: 1.0 Bcfd [Gulf LMNG Energy LLC)
27. Bradwood, OR: 1.0 Bcfd (Northern Star LNG - Northern Star Matural Gas LLC)
28. Pascagoula, MS: 1.3 Bcfd [Casotte Landing - ChevronTexaco)
29, Cameron, LA: 3.3 Bcfd {Crecle Trail LNG - Cheniere LMNG)
30. Port Lavaca, TX: 1.0 Bcfd (Calhoun LNG - Gulf Coast LNG Partners)
. . 4. 31. Freeport, TX: 2.5 Bcfd (Cheniere/Freeport LNG Dev. - Expansion

US JLIFISdICtIOFI 32, SEIJiIE:E:.tA: 1.4 Befd {Cﬁaeniere Lﬂﬁ - IlE::panEiunj Be )
PROPOSED TD MARAD/COAST GUARD

. FERC 33. California Offshore: 1.5 Bcfd (Cabrille Port - BHP Billiton )
34, So. California Offshore : 0.5 Bcfd, {Crystal Energy)

O US Coast Guard 35. Louisiana Dffshore : 1.0 Bcfd {Main Pass McMoRan Exp.)

As of August 22, 2005 36, Gu:g ﬂ Mexico: 1.0 m ECanlas‘s Part - Cunacaphélllifvs)

- A ) . 37. Gu Mexico: 2.8 Pearl Crossing - ExcconMaobi

LS pipeline approved: LVG terminal pending in Bahamas 38. Gulf of Mexico: 1.5 Bcfd (Beacon Port Clean Energy Terminal - ConocoPhillips]

39, Offshore Boston, MA: 0.4 Bcfd (Neptune LNG - Tractebel)
Office of Energy Projects

40. Offshore Boston, MA: 0.8 Bcfd (Northeast Gateway - Excelerate Enargy)




LNG Facilities Operational and Under Construction
Base Load Capacity
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O U.S. East Coast B U.S. Gulf of Mexico 0O Canada East Coast

0O Mexico East Coast B Mexico West Coast
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Notural Gas; Demand Sub-Regions
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Natural Gas Demand Sectors

Residential
Commercial

Industrial
a Chemical
= Noen-chemical

Power Generation
OIlFSands
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Natural Gas Demand Sectors

Residential- natural gas price; gross domestic
product, heating| degree days, and pepulation

Commerciall = natural gas: price, gross domestic
proeduct, heating degree days, and pepulatien

Industrial

s Chemicall - natural gas price, industrial production, and
cruderoil price

s Non-Chemical' - natural gas price, industrial production,
and crude oIl price
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Scenarios For Electric Generation Capacity
New Capacity Additions

High Degree

Scenario |

Gas 80%

Coal 5%
Renewable 18/12%

Less
Stringent

Scenario ll
Gas 38%
Coal 50 %

Renewable 16/8%
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Reference Case
Gas 63%

Coal 17 %
Renewable 20%

Scenario I
Gas 75%
Coal 0 %

Renewable 28/17%

Environmental Policy More
Stringent

Scenario IV
Gas 48%
Coal 25 %

Renewable 35/20%

Low Degree




Canadian Oil Sands Production Forecast
(Canada’s National Energy Beard)




Olll Sand Natural Gas Demand

Trillion cubic feet/Year
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Canadian Oil Sands Natural Gas
Use

NaturalfGas, used te produce: and convert

one barnrel of Bitumen; inter synerude

- Surface Mining — 131 cubic feet

- In Situ Production — 1,000 to 1,500 cubic feet
- Petreleum coking — 168 cubic feet

- Hydro-cracking — 490 culic feet
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7 Questions
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Contact Infermation
Jim Eore, Preject Manager

(916) 654-4242
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