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REQ ulattonrof bresel = Diesels| Major Source ofiPM & NOx

B Serious Concerns Remain

\ehicleranerEngine — pMIHealth Effects

EMISSIions =PM Toxicity
— Ozone Health Effects(INOX)

Cornifngfs Cleam Diesel Woykshop = Seconday/PM2.5 Formation (NOX)

Germany, September 26,2000 = Major Regulatory E.fforts Underway
= Fuel Sulfuffncreasing Focus

= Retrofit of*Existing Vehicles Growing
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EmissiensEem Venlcles i Japan
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= =60 05 all-deaths fromf2M10

m —/07000/deaths peryeartintAustriie, Erance,
Switzenlland; 2 times;trafiicHiatalities

= oterVehicles respoensible fer=50%

m Pegple in@ities dierapeul 18 months
earlier than they wouldietherwise

= over 300,000 cases offchronic bropchitis;
500,000 astiima attacks; 16 million lost
person days of activity

= Health costs from pollution from traffic
~1.7% of total GDP

1998 @ARBI ASSESSmEnt o Diesel
PIVISFOXICIT,

" 30 Humean; Epidemiolegical Studies: Found
LinkeBetween DieseliPMi& Eungr Cancer

= Djesel PM Declared “Troxic*

= STAPPA/ALAPCOIRepG)it - ~125,000
Excess Cancers intUSiErfem biesels
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= Highily respirable with darnge surfiace: anea

w Excellent-carrier forerganic and nerganic
compeuRds

® Toxicologically relevant erganic
compounds, includerPAHSs; nitro’PAHs and
oxidized PAHIderivatives

= Chemical composition & Size varywith
engine typesyoperating conditions & fuel

= | ikely carelnogenic to humans by
inhalation at any exposure condition
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"Source Apportionment of Airborne Particulate Matter in the United Kingdom"
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Elrepean “CallfEerEvidence ®n
VenHtowsSulitrEuel

mRcrementall Benefits
" [ncremental”RefininglCosts

= Potential linkage 1.0y Advanced
Technoelogies

" |[mpact onf@ther FuelrParameters
= | ogisticalf&investmentimplications

= Overall Impact on Greenhouse Emissions
(Well'to Wheel)

US @verview

" CAAdoepted! CEV2-20045 DieselEGasoline;
SUV. =i Car

" Federal ™ Tier 2° StandardsfAdoepied;
Diesel=Gasoline; SUV/=€ar:

= Massive Heavy Doty Biesel Enforcement
Action Stimulating Pregram

= Tighter HDIRIM & NOx#Standards Rreposed
= | ower Sulftrin Diesel Fuel PropoSed
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OpenssuesiniElTopE

m SISO PPNESUlturLow Eneugh?

= \WillSEiltersror TrapsBelUsed Acressithe
Board e Vieet PVEStandards:?

" [ Not, Implications
—For UltragEine PM®2
= For ToxI'c Emissions?

® Should Lightt Trucks 2& 8 Be Tightened to
Car Standards?

= Should Light Duty Diesel NOx Be
Tightened To Gasoline NOx Standards?

PrehlemsaWithUSEiucks Progiram

" Preplems mPreposed Selutions

= NOX; PM; Fuel =ight Standards 1o
Ecenemy EOICE
Trade-Offs Aftertreatment

—High Sulfur Fuel =l.ow'Sulfur (<15

= |n Use PPM) Euel
Performance =SS Test, NIE
Versus Lak Provisions;"@BD,
Performance ROVER
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ERARIeNESEM 2007/ REqUIEMENLS
= NOx -4 yeadr L

Phasge=in -
= 15 PRVIESUIfur - 02 |02 02

= Add Euro Test, -
OBD, Not Jie
Exceed Pr@visions
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NOx NMHC HCHO PM

lioky/er EiversiepiDiesel N G-
Prepoesal

" Ban on Sale and Use oiblesell@ars

= Tighter NewzVehiclerStandardss Briowg ht
Forward

m Shift Tax Benefit Away From Diesel Fuel

= Stimulate Advancesiii llechnology:To
Control Existing Diesels;and Requirests
Use

= Diesel Commercial Vehicles Replaced By,
Gasoline Where Possible
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= No Crankcase 0.15 T
. . Diesel
EmISSIOI’]S M Gasoline
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[CatestDeyvelepments inJapan

ey GOVErImMEnt & Courtst PushingrF-or
FasterrAction on PV
m Shiftiirem NOx te PM: Prerity, Cenirol
m 2007 Diesel Standards Brought Eerward;
Likely NewsHeavy Duy liransient Jest
m | ow SulfuiEuel (< 50/PEBM) Before 2005
= AggressiveRetrofit Preogram Being
Evaluated fEor Tokyo
—Low Speéd Driving Conditions
—Low Sulfur Fuel
=NO to NO2 Shift

VigjerrREWEHIBEROI EEmMErging

= o) o)
= Majjerr @ties 1in Sweden
— Genfmany
= UK
= JS
— California
— Northeast'States (NESCAUM)
= Japan
- Tokyo
= Other
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Recent Bevelopments miHenerkeng OtherDevelopmentsiinFAsia

S IRCENTIVE HK$fiter m SeUthrkorea Shifting tepCNE BUSES
Offered For=50 PPV = Beijing Purchased 800|CNG Buses

Fgel = [ndian Supreme Court Trying te Ban-Diesel
m | kelysStrong Busess Low SulfurtEtelkin Delni

Retrofit Effort to = Taiwan Forced ToAllew Diesel Cars:;

Follow Looking at Stingent PM! Standards
= Taxi Fleet Shifting

From Diesélffo LPG

O L N W & O O N @ ©
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.05% .005%
Sulfur Content

Conclusiens

" Progiess, on New-\Vehicle Conirels
Occuring Worldwide

" | owiSulivr Fuel SpreadingrRapidly

m Aggressive Retrofit Effioris Undervay

= RemaininghQuestions:

=|s EuroperEinished orWill Tighter
Fuels/VVehicle Standards Be Needed?

= Will' US ERPA Proposal Prevail?

— How Sucecessful Will Global Retrofit Efforts
Be?
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