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" FDPVIDiesels Majer Seurce el P& NOxX
= Nitregen Oxides CauseViany: Preblems
= Ozoene
— PM

Fuel Eco'n'omy, —ACIdIfIC&tIOﬂ
Durability,

Very Low CO,
HC, NOx, PM,

: | - :
Toxics A@m]]]]@ Power u PM SeI’IOUS Concern

\
- PM10, PM2:5

— Toxicity

= Major Regtilatory Efforts Underway To
Reduce PM & NOx

= Fuel Sulfur Playing A Major Role
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SereusT AR PollitventPreklems
Remaingnsthelds

=62 (A=hr) to 125 (B-hr)MMillien People tived
in Nen=Attainment Areasiin 4999
= EPASS E@recast For 2007
— 28 Ozone Non-AttaiimentAreas
=80 Marginal. Areas
=129 MillienrRPeople Livig in These Areas
= Other Serious Problems
= Crop Losses
—Impaired ¥isibility
— Eutrophication

PVLO Stuey JUSHERE easediin
EurepeilzanceriViedical*Jourmel)

= ~6Y6 0 all-deaths from P10

= ~/07000/deaths peryearin Austiia, Ehance,
Switzerlland; 2 times;traffic fiatalities

= MotorVehicles respensible fer=50%

= People in ECities dierfabeul 18 months
earlier thag they wouldfetherwise

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

® Health costs from pollution from traffic
~1.7% of total GDP
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Orene ProplemsinrENeRENNT1CSE
NUmerfeifBayst ever thelEimits

Indicative Danger
Ceilling Limit
(110 ug/m3) | 360 ug/m3

# of Days 10-60 | 8

AVErage Seurce Conuihuienilie
ViidtewnsVianhiattanrSite

PM10

Diesel
52.5% 1

\ Oil,Combustion
1.0%
Auto
5.9% '
Road Dust | ‘ Long Range Transport

8.9% | 21.8%
i
Sea Salt | L Iron
5.9% 4.0%

Chemical Mass Balance
AWMA 94-WP91.01
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1998 CARB Assessment of Diesel
PIVISFOXICIt

w 30 Human; Eprldemiolegicall Studies, Eeund
LinkiBetween DieseliPVi& Eung Cancer

= DieselfPVIDeclared  Tloxick

m STAPPATALAPCOIReEpEIit- 1257000 Excess
Cancers'imUS FromiDiesels

AVerage CesTAgEl estBasint Cancey,
RISkCAP PO IGRIMENT

Approximate Risk = 1414 per Million

Other

11.0% \
Carbony!

3.0% |\
Benzene
1,3 Butadiene
8.0% .

\

\g Diesel PM
71.0%
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ERPANDIESel HealthrASSessment
Document=SAUgLSH2000

= Highily respirable with darge surfiace: area

" Excellent-carrier for:erganic and iherganic
compeunds

= Toxicologically relevant erganic
compounds, includerPASs; nitro'PAHs and
oxidized PAHIderivatives

= Chemical composition & size varywith
engine typesyoperating conditions & fuel

= | ikely carelnogenic to humans by
inhalation at any exposure condition

SizeDistrahition ofz:Diesel Particles

Diesel PM

2.5-10

7% Above 10
1-25 [ 38m

= \

| "
_ <1 Micron
92.9%
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PNVIFEmISsionstn the UK = 1996

PM10 PM2.5
17.0%

PM1

29.0%

48.0%

e — Diesel Exhaust Il Oth

er

"Source Apportionment of Airborne Particulate Matter in the United Kingdom*

Elrepean=Heavi/ Dy, Standards

NOx
g/kKWh

PM
9/kWh

2 Should Regquire PM I NOx

0.12

_ PM Filters Should Require

\ NOx Aftertreatment

0.1

0.08

3.5

0.02

0.06

0.04

0.02

0

ESC Test
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EUrepean@Verview,

w oW Sulttr Fuels, DirectiverAdopied

" Tight Heavyzbuty: StandardsiAdepied; PV
Filters, NOx Aftertreatmeni Likely But Mid
Course Review Allewed

= Germany-PushingtEer Ceywer'Sulfur in
Diesel TofAssure Feasibility of Tight
Standards

ViexdamumrEuelrsulit Eimits
AdepiedrEeEurepe (PRPM)

Gasoline M Diesel

2000

2005 Limits Can Be Encouraged From 2000 With With Fiscal Incentives
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= Rcrementall Benefits 1201 ¢

" [ncremental”RefininglCosts 100 |

= Potential linkage 1.0y Advanced o 80 y:i;fieifo;;‘f'z“ o

Technoelogies s .. ¢
= [mpact ong@ther FUelfRarameters ol
= | ogisticalf&investmentimplications N

= Overall Impact on Greenhouse Emissions
(Well to Wheel) 0

1970 1975 1980 1985 1990 1995 2000

Source: Zielinska, 1999 Health Assessment Document for Diesel Emissions: Chapter 2 - Diesel Emissions, atmospheric
concentrations, transport and transformation. U.S. EPA Office of Health and Environmental Assessment.

Heavy-Duty Diesel Particulate Emission Rates Measured on

Ch:&;s Dynamometer from Mid-1970s to Mid-1990s for 4-Stroke Engines Pro b I ems Wlth US PrO g ram
71 ’ " Preplems mPreposed Selutions
61 o % = -0.1134x + 226.94 = NOX; PV Fuel =ight Standards 1o
5| o R'=0.342 Ecenomy. =o)feie]

£ ° Trade-Offs Aftertreatment

- — High Sulfur Euel = [ ow Sulfur, (<15
5 = |n Use PPM) Euel
. Performance =SS Test, NIE
. | d Versus Lal Provisions,"@BD,
1970 1975 1980 1985 1990 1995 2000 P € rf ormamce R OV E R

Source: Zielinska, 1999 Health Assessment Document for Diesel Emissions: Chapter 2 - Diesel Emissions, atmospheric
concentrations, transport and transformation. U.S. EPA Office of Health and Environmental Assessment.
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ComparsenRBEWeEn Dieselnitck
and Car=2002:Vedel Year

Grams/Mile

///

Diesel Truck
Wl Car (LEV2)

0.05

ERPARFODOSEC 2007 Requiemenis
= NOx -4 year GIbHP-hr

Phase-in =

= 0.15'PPMIS - 2006 2] 0202

= Add Euro Jest,
OBD, NTE

[oX Ol@ 016

NOx NMHC HCHO
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= No Crankcase
Emissions 15 | Vs |

= 50+%) Reduction in B Casnline
Evap HC M .y
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ComparserRBEWeEnR DIeselNtck
and Car=2002:Vedel Year

Grams/Mile

Diesel Truck

W car(tEV-2) |
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JapaneseHeavy i DIese!
Japan©yeniew Stancdards

= Dieselirruck Standardsiighitenedin i99s NOX Emissions PM Emissions
butStillFRelatively weak glkwh g/kwh

= AnotherStep & Lower: Sulfiir (K50/PRM) /| - : NOx M PM
DieselfFuel PlannedrEor 200 . 018

= Tokyo Governmenté Courts Pushing For
Faster ActionslLikelyiinr2005

= GovernmeRrt€onsidenig Carcinogenicity.

0.3

0.25

0.2

Current 2003/4

VigjerrREWEHIBEROI EEmMErging Recent Bevelopments mHenerkong

= o) o) mhax Incentive HK$/liter
= Major Cities in Sweden Offered Eers50 PPV

— Germany Fuel
= UK = [ ikelysStrong
= US Retrofit Effort to

— California FO”.OW .
— NESCAUM = Taxi Fleet Shifiting

From Diesélfto LPG

M Base Price | Fuel Duty

= Japan
- Tokyo
o Oth er > /OSquur Content-005 :
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OtherDevelopmentsiinFAsia Concludimgr@nrATHighyNoete!

m SeUthrKorea Shifting 16fENG BUSEs

" Beljing Purchased 800 CING BUSES

= [ndian Supreme Court Trying te Ban-Diesel
BuUses

= Taiwan Foreed To"Allew: Diesel Cars;
Looking atiStingent PV Standards

- Progress is Occurring
- Strong Push Over Next 5 - 8 Years
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