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+ Background

+ Liquefied Natural Gas

+ Compressed Natural Gas

+ Recent Activities to Investigate Fuel Quality

Effects
+ Summary
+ Next Steps
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Imported via linterstate Pipeline
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Eeledejratinicl

+ Specifications developed to
— address safety 1ssues

— provide an acceptable range of fuel quality

+ CPUC Specifications outlined in Rule 21 & 30
— limits: BTU content, inerts, water, etc.

+ ARB CNG specifications for motor vehicle fuel




WihatisNattiral Gas?

+ Comprised primarily of methane
+ May contain other hydrocarbons

+ Amount of other hydrocarbons dependent on
market value of those constituents

— Ethane
» VValuable to chemical industry
» Not widely used in California

Eeledejratinicl




BACKEGURG

CaAllfiernia Nattral Gasi@uality,

+ Energy content of domestic supplies fairly consistent
— Avg. 1020 BTUS</cu.ft.
— Avg. 96% methane, 1.4% ethane, 0.25% propane
+ Equipment
— Designed and calibrated for this energy content
— Optimized for performance and reduced emissions
+ A potential fior energy content increase

— Emissions increases are likely.
— Periiormance and durapiliity: may e ailiected
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Note: Energy
Bridge Deepwater
port in Gulf of
Mexico 116 miles
off Louisiana
started operation in
March 2005

Lake Charles, Louisiana
Built 1281

Massachusetts
Built 1971

Cove Point, Maryland
Built 1974

Elba Island, Georgia
Built 1978

Plus, Puerto Rico

CALIFORNIA ENERGY COMMISSION STAFF — FEBRUARY 2004
14
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PR

Existing, Proposed and
Potential North American
LNG Terminals

+ North America
50 facilities

+ West Coast
14 facilities

As of April 14, 2005

* S pipaline approved): ING terminal pending in Bahamas
** These profects have besn spproved by the Mevican and Canadian suthonties

Office of Energy Projects 15
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NORTH AMERICA
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Gulfaf
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e PACIFIC OCEAN ATEANTIC OCEAN

Tangguh'® 6,900 n4A- Caribbean Sea
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Darwin
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Prepesed CANImpertirerminal Pre)ecis

RaCETer el 4 / 0rojects proposed

and Capacity (in MMcfd)

+ Market will only support

L]

Offshore, California -
Cabrillo Despwater Port, BHP Billiton

.| 800 MMcfd ;

tal Clearwater Port
al Energy, Small Ventures, et. al.

+ Sendout capacity:

Port Penguin LNG Terminal
Chevron Texaco

Long Beach Harbor : 2 : : . =

Lo teo NG el — about 1 Befd/terminal or
Sound Energy Solutions fo:he dotenmined) u

700 MMcfd

Offshore Tijuana, Baja California . ~ = 14% Of CA Demand

Terminal GNL Mar Adentro de Baja California
Chevron Texaco
700 MMcfd

Sonora, Mexico

Sonora LNG Facility
Sonora Pacific LNG/DKRW Energy LLC
0 MMcid

Ensenada, Baja California

sortium/Shell Group
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+ Permitting agencies include:
— Federal Energy and Regulatory Commission
— US Environmental Protection Agency

— US Coast Guard
— State Lands Commission
California Coastal Commission

— Local air pollution contriol districts
— Others
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Quality et Fetential CINGHMPeNts

+ Higher energy content than current CA natural gas
— Energy content varies by source
— Has |less methane and increased ethane & propane

+ Increasing natural gas energy content could impact
both stationary and mobile sources

— Performance and durability
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[ENGhas the Poetential tolimpact
Current NG Quality.

Range of
CA NG  International
Avg. LNG Sources

Energy Content 1020 1114-1375
Methane % 06 83-91
Ethane % 1.4 4-13
C3+ % 0.25 2-5

20)



| NG Needsto be Processed to
|
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+ What level of natural gas quality Is acceptable
— Small costs for processing gas relative to cost of facility
— Additional by-products produced

 Ethane
> Propane + (C3+)

— Disposition of fuel by-products (e.g. ethane)

+ Potential LNG suppliers
— Willing|termeet existing

uality
— \/\/ant a consistent standara

N
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Coempressed
Natural Gas
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Cempressed NattifalNEGas
Mieter Veqicle EuerRegulaiion
+ Title 13, CCR, section 2292.5 adopted in 1992

+ Compositional specifications
+ Based on technology available at that time

+ Provide engine manufacturers with a known fuel
guality for designing engines

+ Addressed fuel related engine performance
problems and excess emiissions

+ Viore strngent than CPUC specifications

+ INO natienal metor vVeniclie Speciiication %
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fFERIVIieLeV/ ENICIE
CING SpECTCALIonS

Methane (min.) 88 mol%
Ethane (max.) 6 mol%
C3+higher (max.) 3 mol%

Inert Gases 1.5 - 4.5 mol%

Other specs. to safeguard quality
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5670, 01 CA CUIFRrERL SUPPRINAIVIEESES
CINGIHIVIV: SPECITIcations

CA
Associated

Gas
12%
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Associated Gas Production Areas
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CINGHIVIV: SPECITIcations

+ CNG specifications should be updated to reflect
vehicle technology advancements

— provide flexibility

+ Need to balance cost with air quality and vehicle
performance i ssues

+ Would be optional
+ Would preserve performance and emission

PENElts
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RECENACHVITIES

Eue Qualityrsa It ocall and Natrenalf Cencern

+ Gas Interchangeability standards are necessary with
Introduction of high BTU LNG imports

+ National efforts:
— Federal Energy Regulatory Commission (FERC)
— USA Natural Gas Council (NGC+)

+ California efforts:

— Califiornia Public Utilities Commiission (CPUC) in
cooperation with CEC, ARB, DOGGR

— Gas utility companiies

29



RECENACHVITIES

CATES Progiram’s

+ CNG fuel quality effects on vehicle driveability,
emissions and fuel economy

— Natural Gas Vehicle Technology and Fuel Performance
Evaluation Program (PEP) conducted in late 1990’ s

— Studies supported by collaborative government/industry
group
+ NG fuel quality effects stationary source emissions and
performance
— Evaluated residential, commerncial, and industrial eguipment
— [Directed by Seuthern Califormia Gas Company.

<0



RECENACHVITIES

EUer @ualiy ancrEmMISSIeRS

+ [est programs confirm that an increase in energy.
content will increase NOx emissions
— Stationary sources
— Mobile sources

+ Current information indicates that NOx emission
Increases may be significant

+ Additional tests need to be conducted to fiully
guantify the performance and emissions linmpacts

31l
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RECENACHVITIES

Fuel Effects on

Perfermanceand Duraniity

+ Light duty engines are eguipped with advanced
feedback control systems and do not experience
any significant effects

+ Heavy duty engines without advanced feedback
control systems can experience significant
performance and durability effects

+ Stationary applications can experience modified
flame and combbustion characteristics that can
aifect perfermance and durability

32
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RECENACHVITIES

Jomm\Werksaoep entGasi@uality neld on
EFebruary 16™ and 171, 2005

+ Hosted by CPUC, CEC, ARB, and DOGGR

+ Explored potential issues involving natural gas
guality, interchangeability, and rel ated
specifications affecting its use in California

+ Helped provide afoundation for agencies to
devel op recommendations to resolve Issues
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+ Califiornia natural gas producers
+ LNG proponents
+ Natural gas distributors (e.g. pipeline)

+ Motor vehicle engine manufacturers
+ Stationary eguipment manufacturers
+ End users

[RECENYACHVIES
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RECENHACHVITIES

General Stakeholder Consensus

+ Pipeline specifications should be tpdated and consider
limits on:
— Heating value (BTU), or index such as \Wobbe Index
— Heavy hydrocarbons, and inerts
— Other specifications (e.g. odorant)

+ Revise ARB’s CNG specifications to Incorporate:

— Performance and emission based specifications such as
methane number and \Wobbe Index

— N0 consensus on a perfiormance value

+ Any changein natural gas specifiications should adaress
alrr qualiity. limpacts
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INEXT Steps
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INEXIFSIE0S

INEXISIERS

+ Continue to work with other state agencies &
stakeholders

+ Work with CEC to develop CNG strawman
proposal to incorporate cost, supply, and air
guality issues

+ Conduct workshops

+ As appropriate, bring proposed revisions to the

CNG specifications to the Board fior consideration
Incluaing emiissions and cost Impacts
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