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VWiayrarerEuelsHimpoerant?

24'millien gaseline -powered vehicles
1.3 millien diesel -fueled vehicles and engines
38 million people

Population growing by about 500,000 people each
year.




HeWACAllemIcrARPREECHES VGO
VVenicle EmIssiens Contio)

= Jireat venicles and fuels as a system

— Lowest emission standards - the LEV and
ZEV programs

— Cleanest fuel - California reformulated
gasoline/diesel

= Flexibility allowed, so long as benefits

are preserved
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CaAlliemia sV eRicierEuelNErogieinis

Year
Adopted Gasoline Diesel Alternative Fuels

1971 Reid Vapor Pressure
Bromine Number

1975  Sulfur
Manganese/Phosphorus

1976
1981
1982
1988
1990

1991 Phase 2 RFG
Wintertime Oxygenates
1992 Commercial and
Certification Specs
1994

LPG (amended)
1998 Combustion Chamber Deposits (amended)
Wintertime Oxygenates (amended)

1999

2000
2003 Sulfur 15 ppm




SUmman/ e EUEIS Progamr BERENLS

Emissions Reductions (tpd)

Program

HC N[@) @ =1\V/ S @)

CO Toxics

Diesel

CaRFG

- 70 21 86 @ --

400 129 34 1300

25%

47%

Total (tpd)

400 199 21 120 1300

na

9% Reduction

15%  10% 25% S0% 6%
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California Reformulated Gasoline

Program




Caliiemia Phaser i Reformulaied
GaselinerPregram

Appreved in 1990
mplemented in 1992
Required Lowered RVP
Imit

Deposit control additives
Eliminated lead

Benefits: 210 tpalor 10%
/O reductions




Ealliermia PhaserZ2 Refornulaied
Gaseline Progiam

= Adopted in 1991
= Implemented March 1996

= LImits on:

Sulfur RVP (Summertime)
150 Benzene

190 Aromatic Hydrecarbons
Olefins Oxygen Content




BEnelts oif CaREGZ

= Reductions eguivalent to
removing 3.5 millien
vehicles

= Reduced emissions from
motor vehicles by 15%

= Reduced cancer risk from
vehicle emissions by 40%




PredicuverViede)

= Allows refiners to use alternative formulations
of CaRFG

= Used for virtually all California gasoline

= Uses mathematics model to show that
emissions from an alternative formulation
meets required reductions

= Producers must meet standards for NOX,
@zone forming poetential, anadl air texics

= Viodels penoaically updaied




VINBIE

= As reformulated gasoline was phased in,
MTBE in groundwater was discovered

= An Investigation led to Executive Order

D-5-99 which directed the phase-out of MTBE
= ARB asked to iImplement the ban




@alliornia Phase S Reionmulaied
GaselinePiegram

= Approved on December 9, 1999

= Implemented the MTBE ban

= Provided flexibility to produce MTBE-free gas
= Enhanced emission benefits slightly

= Updated Predictive Model with latest
emissions data

= |_ed to Increased ethanol use




he @aliemia Reiormulaied Gasoeline
Revised Standards

Property

Flat Limits

CaRFG2

CaRFG3

RVP

7.00

Sulfur

40

Benzene

1.00

Aromatics

25.0

Olefins

6.0

150

200

190

300

Oxygen

16— 2.2




AVErage Propesties - off CaREGS

Actual Elat ICimit
RVP, psi 6.8 6.9
Sulfur, ppmw 10 240
Aromatic HC, vol 22 25

Benzene, vol% 0.5 0.8
Olefins, vol% 4.9 6.0
190, deg F 307 305
1150, deg E 212 213
Oxyoen, Wi% 20 20

L Based on 2008 -2006 ARB! Enforcement Bivision Sampling of Califonni 2
reliner s summertime fuel




Effects ol Ethanol onlCaRrREG

= Dunrng the 1999 rulemaking, ethanol use was
suspected of Increase evaporative emissions
(permeation)

= |nsufficient data available to guantify iImpact
= CRC study Initiated

= CRC concluded ethanol use increases
permeation emissions by about 65 percent;
total evaporative emissions by about 6
pPercent




EiNaneIENECISIonr @i -read SOUICES

= Ethanoell also Increases permeation emissions
from off-read engines and storage containers

= |nsufficient data available to quantify the
Increased emissions

= Testing program under development
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Clurent Rulemaking ACUVILY.

= State law requires’ARB te ensure that
switehing from MTBE to ethanol does not
Increase emissions

+ Rulemaking underway to:

— Achieve additional emission reductions from the
use of reformulated gasoline

— Update the Predictive Model

= Scheduled for Board consideration this
Sprng




Pliepesed Updaiesierne
Predicuveriviedel

= |nclude new data on LEVS,
ULEVS and SULEVS

= |mprove handling of CO as

0Z0N€E precursor

= Require permeation
Increase from on-read motor
venicles te he mitigated




IWorPrepesed EimitVoediicaions

- Adjust RVPlat limit

= Reduce the sulfur cap limit from 30 ppmw. to
20 ppmw




@Er Preposed AMENUmMERS

= Allow alternative emissions
reductions to provide flexibility
In offsetting permeation
emissions

= Provide compliance flexibility to
meet lower sulfur limits




Natienal Energy: Pelicy /ACH 6ff 2005

= Removed federal “oxygen mandate™ that
required ethanol in CaREG

= Replaced oxygen content requirement with a
renewable fuels standard

= Beginning in 2006, requires 4 billion gallons
nationwide of renewable fuel be consumed




National Renewanle Etels Stanadara

Year Renewable Fuels
(billions of gallons)

2006 4.0
2007 4.7
2008 5.4
2009 6.1
2010 )
2041 7.4
2042 7.5




California Diesel

Fuel Regulations




Diesel Vehicle Emissions

= [DIspropoertionate contribution to statewide
emissions

—Represent about 4 percent of
California motor vehicles

—Produce about 40 percent
of the NOx and about

60 percent of directly emitted
PM, o from vehicles

—Account for approximately
701 percent of the air toxIcs
Cancer risk




ARBIDIesel Emission Contiols

= Cleaner Euels

= Clean New Engines

= In-use Inspection and on board diagnostics
= Retrofit Programs




CARE Cleanbiesel Reguiatieons

= Adopted in' November 1988
= Implemented October 1993

= Applicable to diesel fuel sold
for on-road and off-road
motor vehicle use

= Provides flexibility by allowing certification
off equivalent altermative formulations




@aliemia Loy SulitDiese!
Reguiatien

= [n July 2003, the Board appreved a 15 part
per million (ppm) sulfur limit

— Aligns with U.S. EPA on-road sulfur rules
= Enables new engines to meet new standards

nlies to on-road and off-road vehicles In
ntember 2006

nlies to all harbor craft and intrastate
locomoetives starting en January: 1, 2007

= Retains arematic hydrecarhon standard te
conirellINOX emiISSIons




EederalftowrsSulitr Diesel Euel
Program

= The 15 ppmw low
sulfur standards will be
phased-in:
— June 2006 for on-road
vehicles

— 2010 for Non-road
equipment and vehicles

— 2042 for locomotives
and marine vessels




Alternative Fuels




Allemative EtelsiPregram

= Alternative fuel use expected
o grow

= ARB rules provide engine
manufacturers with a known
fuel quality for designing
engines

= Help prevent fuel related
engine perfermance
problems and excess
EMISSIONS




Sitzlglelzifels) Aelejejicle

= In 1992, specifications adopted for seven fuels:
— M-100 Fuel Methanol
— M-85 Fuel Methanol
— E-100 Fuel Ethanol
— E-85 Fuel Ethanol
— Compressed Natural Gas
— Liguefied Petroleum Gas
— Hydregen




Eiguened PetreletimiGasi(itPE)

= LPG consists primarily ofi propane and
butane, and IS obtained from petroleum
refining or by oll and gas extraction

= ARB specs are:
—85% propane (min)
—10% propene (max)
—5% butane (max)




EPGE ACUHVITIES

= Declining use of LPG as a transportation fuel
— Decrease in OEM engines
— Decrease In certified conversions

= Use declined from 44 million gallons in 1999 to
26 million gallons in 2004

= Fuel quality survey underway supporting ARB’s
2007 exhaust standards for forklifts




ConipesseaiNaitiaiiGas (CNG)

= CNG consists primarily of ! =
methane, and is obtained
by oll and gas extraction

= ARB specs are:
— 88% methane (min)
— 6% ethane (max)

— 3% prepane and higher
ydrecanhoens (max)




CING Activities

= [he CPUC established a \Wohbe Index of 1385

— Current average Is 1330

— Possibility of increased NOx emissions at higher
Wobbe Index values

— Little impact on motor vehicles

= SCAQMD sued CPUC over adequacy of new
Wobbe Index

= ARB not preposing to adjust the CNG
Speciiications




=iplziplo)

= 4.8 billion gallons ethanol preduced In the
U.S. (estimated)

= 33 million gallons ethanol produced In
California

= 900 million gallons ethanol per year
consumed in California, mostly as a gasoline
plending compoenent (5. 7% ofi fuel)




£S5 ELelr ACUVITIES

= EB5 IS 85 percent ethanoel and 15 percent
gasoline

= Over 240,000 E-85 vehicles in CA:; limited
retail availability

= Need to revise E85 specifications
— Update to match ASTM D 5798

— Update test methods Eéas

85% Ethanel

v EBSFuel.com




EGSHDEMGRSHENBRNPIO0EIN

= JoInt venture between ARB, Caltrans;
Chevron, General Motors, Pacific Ethanal,
CEC, and other state agencies

= Agreement signed in December 2005

= One year program using up to 100,000
gallons E85

= E85 meets ASTM D 5798-99 specifications




EGSHDEMGRSHENERNPIO0EI

= |nstalleal 5,000 gallon alboeve ground sterage
tanks and dispensers at Caltrans
maintenance stations in Oakland and
Marysville

= Added 50 new flexible fuel vehicles to the
Caltrans fleet

= First fuel deliveries made in October 2006
= ARB to produce a final report in early 2008




Biodiesel

= Renewable fuel dernved frem vegetable oils
and animal fats

= Common feedstocks: Soy based and recycled
yellow grease

= Future feedstocks: Trap grease, algae derived
niodiesel, and other vegetable seed oll
niodiesels




Biodiesell Benefitsiand ISsues

= Generally reduces greeninouse gases, P,
and texic emissions; however could cause
higher NOx emissions

= |ess toxic, biodegradable, low sulfur, no
aromatics, and can be generally used with no

engine modification
= Fuel stablility issues--tendency to degrade

= Engine warranty issues with higher level
plends

= Need speciiications; fier hiodiesel hiends and
5100




Biodiesell ACTVIIES

= Blodiese
= Blodiese

= Multimec

emissions study.
NOX mitigation study
la Evaluation

BIGI:IIEEI!

| ¥ . .
EJ o« urnweltfreundlicha H“w




Price and Consumption




Gasoline Consumption vs Retail Prices

—— Consumption -= CA Retall Prices —+ US Retail Prices
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2005 GaselineNlmpesIRieNZaciic REQIoN

Seurce \Wezll
PADD: 3/ (Gulif Coast) 1,000
Canada 113
South Korea 610)
Virgin Islands (US) 52
Talwan 41

Singapore 24
Saudi Arabia 22
United Kingdom 14
Romania 11

Japan 9

Other Countries 18
ljotal

U6 0lr Consumpiion




Total Imported Gasoline into Pacific
Region

—e—Total Imports —¢— CA Consumption
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Diesel Consumption vs Retail Prices

—— CA Consumption —+ US retail = CA Retall
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20051 DIEseINmMperSIRIe PACHICHIREIoN

Seurce Vgal
PADD 3 (Gulfi Coast) 75
Canada 52
Russia 48
Japan 43
South Korea 39
Virgin Islands (US) 28
Aruba 21
Taiwan

Singapere

Philippines

Jjotal Gallens Imperied

V6 0lr Consumpiion




Total Imported Diesel into Pacific Region

- Total Import —e— CA Consumption
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US and CA Biodiesel Production

—=—US =+ CA —— CA Consumption
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Natural Gas Consumption

—o—Total Use - Motor Vehicle Use
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Current Annual Fuel Use In California
(million gallons)

Compressed Biodiesel Hydrogen Liquefied
Natural Gas 12 (< 1%) <1 (< 1%) Petroleum Gas

0 26 (< 1%)
90 (< 1%) E-85 Fuel
E-5.7 Fuel Ethanol

Ethanol <1 (<1%)
900 (4%)
Diesel
4,000 (20%)

Gasoline
15,100 (76%)




Diesel Consumption Gasoline Consumption
(kgal/year) (kgallyear)

1,550 2,750

950

@ Arizona @ Arizona
| California B California
O Nevada O Nevada
0O Oregon O Oregon




New Fuel Activities




AllermativerEuelstncenves Pregiam
(S25 millien)

= Joint effert withi the: Califernia Eneray
Commission

= Public and private alternative fuel vehicles and
fueling stations, including E-85 stations

= Alternative fuel production incentives
= Grants for research and development

= No funds for fuels derived from petroleum, coke,
ol coal

= Reduce: air pellution and greenneuse gases




AllermativerElelstncenuves Pregram
Statls

= \Workshop September 2006

= Board meeting October 2006
= Solicitations out February 2007

= Proposals due March 2007

- Recommendations to the Board In
April 2007

= Funds encumbered by July: 2007




= Encourages use of biofuels

= Establishes targets for in-state
production of biofuels used
— 20% by 2010
— 40% by 2020
— 75% by 2050




BIGERErgy Acticn Plan

= Provide maximum; flexibility
for using biofuels

= Evaluate the emissions and
performance of biofuels

= Develop fuel specifications
for biofuels

hE




Assemply: BIiFi007 ReqUIrEments

= Reguires the CEC and' ARB to prepare State
plan to iIncrease use of alternative fuels in
California

+ Sets goals for 2012, 2017, and 2022

= Optimizes environmental and public health
benefits

= Requires a full fuel-cycle assessment




oW CalpenrElelrSiandad(IECES)

Governor Issued Executive Order S-01-07
In January 2007

Establishes goal to reduce carbon intensity
of transportation fuels 10% by 2020

Specifies implementation process

Reguests ARB to consider LCES as early
action measure under AB 32




ExXamples e CoWerCaenEUElS

E10: Increase ethanel blena frem| current E6
E85: high blend ethanol for flex fuel vehicles

Low carbon ethanol: “cellulosic” materials have 4-5
times lower GHGs than today’s corn

Hydrogen -~
Electricity, E e '
CNG, LPG

Biogas

Biediesel




Benelits ol tCESIRedicons 01 10%

13.4 millien metric tons ofi CO,-equivalent
reductions In direct emissions from vehicles

Equivalent to removing 3 million cars from the
road

Less petroleum consumption: displace 20% of
on-road gasoline consumption

Expand renewable fuels market by 3 to 5 times

Increase the number of alternative fuel and
Ay vehicles ter 7 million (20 imes| culirent
AUMBENR




ECESHMplemeERiauen PIocEss

Stuady: by University: ofi Califemia;, In
cooperation with CEC and ARB), to be
completed Spring 2007

Study will be incorporated into AB 1007
Report

CEC will propose draft compliance schedule
as part of AB 1007 Report

ARB to initiate regulatory proceedings to
establisihiand implement the LCES

= Anticipated adopen laie 2006




SUMImME2IR.

= Callfernia has the cleanest motor Vehicle
fuels in the world
= LCFS will result In:
— New technologies
— Greater market stability
— Supply diversity
= Future Challenges:

— Competition;fer clean fuels and components
— Viaintain adeguate iuel supply;




