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Western Natural Gas Assessment Western Natural Gas Assessment 
ObjectiveObjective

Can western states and provinces depend Can western states and provinces depend 
on natural gas to supply their energy on natural gas to supply their energy 
needs, particularly for power generation, needs, particularly for power generation, 
in a reliable manner at reasonable prices?in a reliable manner at reasonable prices?
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Western Natural Gas Assessment ConcernsWestern Natural Gas Assessment Concerns

Will natural gas supplies be available for the electric generatiWill natural gas supplies be available for the electric generating ng 
market? market? 
Are natural gas resources available in the West sufficient to adAre natural gas resources available in the West sufficient to address dress 
our natural gas supply needs?our natural gas supply needs?
Is the interstate pipeline system sufficient to allow for efficiIs the interstate pipeline system sufficient to allow for efficient ent 
distribution of the regional natural gas requirements?distribution of the regional natural gas requirements?
Do potential congestion areas exist in the interstate pipeline Do potential congestion areas exist in the interstate pipeline 
system? system? 
Can the West develop the necessary infrastructure to ensure thatCan the West develop the necessary infrastructure to ensure that
their natural gas resources can compete effectively in the naturtheir natural gas resources can compete effectively in the natural al 
gas market? gas market? 
What role will LNG play in the North American gas market?What role will LNG play in the North American gas market?
What impact can natural gas storage facilities have on the West’What impact can natural gas storage facilities have on the West’s s 
natural gas market to reduce supply volatility and ensure adequanatural gas market to reduce supply volatility and ensure adequate te 
supplies of natural gas to the end users?supplies of natural gas to the end users?
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Western Natural Gas AssessmentWestern Natural Gas Assessment
Development ApproachDevelopment Approach

1. Reference Case1. Reference Case
Establish the Reference Case to describe how the natural Establish the Reference Case to describe how the natural 
gas market will evolve if policies and behavior continue as gas market will evolve if policies and behavior continue as 
they exist and know todaythey exist and know today..

2. Scenario Development2. Scenario Development
Establish alternative possibilities for how the natural gas Establish alternative possibilities for how the natural gas 
market might evolve.market might evolve.
The scenarios were to be sufficiently reasonable to depict The scenarios were to be sufficiently reasonable to depict 
plausible market outcomes.  plausible market outcomes.  
The scenarios would be sufficiently different from one The scenarios would be sufficiently different from one 
another so that the results could aid in shaping policy another so that the results could aid in shaping policy 
choices.choices.
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Parameters Affecting Natural Gas MarketParameters Affecting Natural Gas Market
Carbon PolicyCarbon Policy Fuel SwitchingFuel Switching

Coal Build (Technology Advancements)Coal Build (Technology Advancements) GDP GrowthGDP Growth

LNG DevelopmentLNG Development NIMBY (Not in My Backyard)NIMBY (Not in My Backyard)

Global Gas DemandGlobal Gas Demand Renewable Technology AdvancesRenewable Technology Advances

Gas Potential (Size of Resource Base)Gas Potential (Size of Resource Base) Electricity RestructuringElectricity Restructuring

Public Land PolicyPublic Land Policy Oil Sands Gas ConsumptionOil Sands Gas Consumption

Natural Gas Technology Advancements Natural Gas Technology Advancements End Use EfficiencyEnd Use Efficiency

Terror ConcernsTerror Concerns Infrastructure CapacityInfrastructure Capacity

Environmental LegislationEnvironmental Legislation Credit Worthiness of Energy CompaniesCredit Worthiness of Energy Companies

Crude Oil PriceCrude Oil Price Demand ElasticityDemand Elasticity



66

Major Themes for Scenario Major Themes for Scenario 
DevelopmentDevelopment

Carbon policy and environmental legislationCarbon policy and environmental legislation
LNG development, including world gas marketsLNG development, including world gas markets
Timing of Arctic Gas developmentTiming of Arctic Gas development
Coal developmentCoal development
Public land policy, including infrastructure Public land policy, including infrastructure 
developmentdevelopment
Demand response, including efficiency and Demand response, including efficiency and 
renewable technologyrenewable technology



77

Scenarios Developed
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Environmental PolicyLess Stringent
More 

Stringent

Scenario II
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.

Scenario I
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.

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

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



88

More Enabled Gas SupplyMore Enabled Gas Supply

Increased technology lowers cost and increases natural Increased technology lowers cost and increases natural 
gas recoverygas recovery
Increased exploration activity expands resource baseIncreased exploration activity expands resource base
Increased LNG importsIncreased LNG imports
Faster development of Arctic gasFaster development of Arctic gas
Increased development of nonIncreased development of non--conventional gas sources conventional gas sources 
(coal bed methane and shale gas)(coal bed methane and shale gas)
Reduced consumption of natural gas by Canada’s oil Reduced consumption of natural gas by Canada’s oil 
sands industrysands industry
Coal pulverized technology development results in a new Coal pulverized technology development results in a new 
generation of coal fired facilitiesgeneration of coal fired facilities
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Less Enabled Natural GasLess Enabled Natural Gas

Domestic production falls faster than Domestic production falls faster than 
expectedexpected
Natural gas reserve growth slowsNatural gas reserve growth slows
Slower advancement in technology Slower advancement in technology 
developmentdevelopment
LNG development is restrictedLNG development is restricted
Arctic gas development is delayedArctic gas development is delayed
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More Stringent EnvironmentMore Stringent Environment
Increasing renewable energy requirementsIncreasing renewable energy requirements
Energy efficiency standards are increasedEnergy efficiency standards are increased
Public safety concerns limits development of LNGPublic safety concerns limits development of LNG
Pollution offsets are more difficult to obtainPollution offsets are more difficult to obtain
Extended environmental review and increased mitigation measures Extended environmental review and increased mitigation measures 
required for developmentrequired for development
Air quality standards impact: Air quality standards impact: 

Coal fired generating capacity (retirement of operating facilitiCoal fired generating capacity (retirement of operating facilities and es and 
permitting new facilities)permitting new facilities)
Coal bed methane development by limiting CoCoal bed methane development by limiting Co2 2 emissions emissions 

Licenses for nuclear generating facilities are not extendedLicenses for nuclear generating facilities are not extended
Exploration and development band for Outer Continental Shelf Exploration and development band for Outer Continental Shelf 
continues in placecontinues in place
Limit additional capacity for hydroLimit additional capacity for hydro--electric power   electric power   
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Less Stringent EnvironmentLess Stringent Environment
Additional coal fired generating plantsAdditional coal fired generating plants
Additional hydroAdditional hydro--electric powerelectric power
Coordination and cooperation among stakeholders in the Coordination and cooperation among stakeholders in the 
development of Artic gasdevelopment of Artic gas
Outer Continental Shelf areas are availableOuter Continental Shelf areas are available
Greater access to onshore resourcesGreater access to onshore resources
Low cost development methods allow more nonLow cost development methods allow more non--
conventional resourcesconventional resources
Environmental Impact Review expeditedEnvironmental Impact Review expedited
Public concern is addressed about LNG facilitiesPublic concern is addressed about LNG facilities
Greater flexibility in obtaining pollution and offsetting Greater flexibility in obtaining pollution and offsetting 
mitigation measures mitigation measures 
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Western Natural Gas AssessmentWestern Natural Gas Assessment
Reference Case and Scenario Development ParametersReference Case and Scenario Development Parameters

Economic IndicatorsEconomic Indicators
U.S. GDP Growth and Industrial ProductionU.S. GDP Growth and Industrial Production
Canada GDP Growth and Industrial Production Canada GDP Growth and Industrial Production 
World Crude Oil Forecast World Crude Oil Forecast –– EIA EIA -- High “A” World Oil Price High “A” World Oil Price 

Natural Gas Resource BaseNatural Gas Resource Base
Gas Resource Base Gas Resource Base -- National Petroleum CouncilNational Petroleum Council
Gas Supply Resource Curves Gas Supply Resource Curves -- United State Geological SurveyUnited State Geological Survey
Alaska North Slope Pipeline Alaska North Slope Pipeline –– In Service 2016In Service 2016
MacKenzie Valley Pipeline MacKenzie Valley Pipeline –– In Service 2013In Service 2013
Liquefied Natural GasLiquefied Natural Gas

Natural Gas DemandNatural Gas Demand
Residential Residential –– Elastic Elastic 
Commercial Commercial –– ElasticElastic
Industrial Industrial -- Chemical Chemical –– ElasticElastic

-- NonNon--Chemical Chemical –– ElasticElastic
Natural Gas Fuel Electric Generation Natural Gas Fuel Electric Generation –– InelasticInelastic
Oil Sands Oil Sands –– InelasticInelastic

Technology/EfficiencyTechnology/Efficiency
Technology/Efficiency advancements are handled in the cost functTechnology/Efficiency advancements are handled in the cost function through ion through 
reduced exploration and production cost for natural gas supply.reduced exploration and production cost for natural gas supply.
Technology/Efficiency advancements or policy requirements are haTechnology/Efficiency advancements or policy requirements are handled in the lag ndled in the lag 
function for the end use elastic demand functions and outside thfunction for the end use elastic demand functions and outside the model for e model for 
exogenous variablesexogenous variables
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EIA EIA –– High A World Crude Oil Price High A World Crude Oil Price 
ForecastForecast

(Refiner Acquisition Cost (Refiner Acquisition Cost -- 2004 Dollars)2004 Dollars)
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United States Gross Domestic ProductUnited States Gross Domestic Product
(Billion of 2004 Dollars)(Billion of 2004 Dollars)
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Canada Gross Domestic ProductCanada Gross Domestic Product
(Billion of 2004 Dollars U.S.)(Billion of 2004 Dollars U.S.)
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United States Industrial Production United States Industrial Production 
IndexIndex

(Year 2000 = 100)(Year 2000 = 100)

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

Canada Industrial Production Index 
(Year 2000 = 100)
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North America Natural Gas North America Natural Gas 
SupplySupply

Production from North America’s natural Production from North America’s natural 
gas resource basegas resource base

Liquefied Natural Gas importsLiquefied Natural Gas imports
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Natural Gas Resource BaseNatural Gas Resource Base
Proven reserves:Proven reserves:

Known and developed resources;Known and developed resources;
Require only operation and maintRequire only operation and maintenance costs enance costs for its for its 
production;production;

Economical with today’s technology.Economical with today’s technology.

Potential reserves:Potential reserves:
Known, but not yet developed;Known, but not yet developed;
Require both exploration and development capital, and Require both exploration and development capital, and 
operation and maintenance costs.operation and maintenance costs.
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Natural Gas Resource BaseNatural Gas Resource Base
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North America’s Natural Gas Resource BaseNorth America’s Natural Gas Resource Base

Estimated Resource Base 1,968 Trillion Cubic FeetEstimated Resource Base 1,968 Trillion Cubic Feet
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North America Natural Gas ResourcesNorth America Natural Gas Resources
Land Use Restrictions and Drilling MoratoriumLand Use Restrictions and Drilling Moratorium

Estimated Restricted Resources 656 Trillion Cubic FeetEstimated Restricted Resources 656 Trillion Cubic Feet
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LNG Supply LNG Supply 

LNG Value ChainLNG Value Chain
•• Natural Gas FeedstockNatural Gas Feedstock
•• LiquefactionLiquefaction
•• TransportationTransportation
•• RegasificationRegasification
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LNG Supply SourcesLNG Supply Sources
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LNG Facilities Operational and Under Construction LNG Facilities Operational and Under Construction 
Base Load CapacityBase Load Capacity
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Natural Gas Demand SubNatural Gas Demand Sub--RegionsRegions
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Natural Gas Demand SectorsNatural Gas Demand Sectors
ResidentialResidential
CommercialCommercial
Industrial Industrial 

ChemicalChemical
NonNon--chemicalchemical

Power GenerationPower Generation
Oil SandsOil Sands
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Natural Gas Demand SectorsNatural Gas Demand Sectors
ResidentialResidential-- natural gas price, gross domestic natural gas price, gross domestic 
product, heating degree days, and populationproduct, heating degree days, and population

Commercial Commercial -- natural gas price, gross domestic natural gas price, gross domestic 
product, heating degree days, and populationproduct, heating degree days, and population

Industrial Industrial 
Chemical Chemical -- natural gas price, industrial production, and natural gas price, industrial production, and 
crude oil pricecrude oil price

NonNon--Chemical Chemical -- natural gas price, industrial production, natural gas price, industrial production, 
and crude oil priceand crude oil price
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Scenarios For Electric Generation Capacity
New Capacity Additions
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Environmental PolicyLess 
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More 
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Scenario II
Gas 75%
Coal 0 %

Renewable 28/17%

Scenario I
Gas 80%
Coal 5 %

Renewable 18/12%

Scenario IV
Gas 48%
Coal 25 %

Renewable 35/20%

Scenario III
Gas 38%
Coal 50 %

Renewable 16/8%

Reference Case
Gas 63%
Coal 17 %
Renewable 20%

High Degree

Low Degree
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Canadian Oil Sands Production Forecast Canadian Oil Sands Production Forecast 
(Canada’s National Energy Board)(Canada’s National Energy Board)
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Oil Sand Natural Gas DemandOil Sand Natural Gas Demand

Trillion cubic feet/YearTrillion cubic feet/Year
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Canadian Oil Sands Natural Gas Canadian Oil Sands Natural Gas 
UseUse

Natural Gas used to produce and convertNatural Gas used to produce and convert
one barrel of bitumen into syncrudeone barrel of bitumen into syncrude

•• Surface Mining Surface Mining –– 131 cubic feet131 cubic feet
•• In Situ Production In Situ Production –– 1,000 to 1,500 cubic feet1,000 to 1,500 cubic feet
•• Petroleum coking Petroleum coking –– 168 cubic feet168 cubic feet
•• HydroHydro--cracking cracking –– 490 cubic feet490 cubic feet
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? Questions? Questions
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Contact InformationContact Information
Jim Fore, Project ManagerJim Fore, Project Manager
jfore@energy.state.ca.usjfore@energy.state.ca.us

(916) 654(916) 654--42424242

mailto:jfore@energy.state.ca.us
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