Press octane button
to begin fueling.
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URBAN AIR INITIATIVE

EPA has a mandatory duty to cut Mobile Source Air Toxics...”
-Clean Air Act § 202(]).
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“.... motor vehicles are the major source of PAH [Polycyclic Aromatic

Hydrocarbons]... responsible for 99% of CO emissions in the area.”
-Secretaria del Medio Ambiente, 2003, Atm. Chem. and Physics, 2006
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URBAN AIR INITIATIV‘E

Auto Combustion
Cotton 205 °F
Gasoline 500 °F
Ethanol 700 °F
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URBAN AIR INITIATIVE

2016 Chevrolet Colorado
(E30)
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Toluene
Xylene

Hexadiene,
Dimethylhexene,
Nonene, Octane
Decalin, 1,3-pentadiene
Tetrafluoroethane,
Trimethylcyclohexane,
Ethylidenebis-benzene,
Trimethylnaphthalene,
Dimethylcyclohexane, Isobenzofurandione
Pentadiene, Dinitronaphthalene,
Dimethylphenanthrene, Hopane, Butane,
Isobutene, Methylfluroene, Benzofuran,
Dimethyl-1-hexene, Trimethylhexane, Dinitrophenol
Ethylcyclopentane, Trimethyltridecane, Dinitrofluroene,
Ethylbutene, Hexanone, Methyl-phenyl-propene
Ethyloctane, Ethylheptane, Abietic acid, Acetic acid,
Acetophenone, Ammonia, Azelaic acid, Sterane, Terpane,
Cis-decalin, Cis-pinonic acid, Decanal, Decanoic acid,
Decyclclohexane, Diethayl phthalate, Dimethyl dodecane, Docosane
Elaidic acid, Ethyl dimethyl benzene, Carbon tetrachloride, Cerium

Ethyl hexanol, Eugenol, Fluride, Formic acid, Furfural, Glutaric acid

Guaiacol, Henicosane, Heptanal, Heptanedioic acid, Heptylcyclohexane
Hexadecanoic acid, Hexadecane, Hexanoic acid, Icosane, Indanone

Isoamylbenzene, Isoeugenol, Lauric acid, Limonene, Maleic acid, Malonic acid
Methyl chloride, Methy dodecane, Octanal, Octanedioic acid, Octylcyclohexane




H
Benzene 1.5% H. ,r,(l;:\ _H
Toluene 12% (|:
C.

Other Hydrocarbons
75%




U.S. Gasoline Pool

Lead Level
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_ ©xygenates-

1970 1980 1996

-William J. Piel, Lyondell Chemical Company, 1999
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Particulate
Matter (solid)
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Polycyclic
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Hydrocarbon
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URBAN AIR
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Particulate Matter (PM) classified as a class 1 carcinogen

INITIATIVE

-International Cancer Agency 2013
Air Pollution =

causes cancer,
confirms WH 0

W EY NALAKA

Depending on the lovel of
exposure in different parts
of the world, the risk was
found to be similar to that
of breathing in second-
hand robacco smoke

“The air wo b!rathr has

d witha
mixture of cancer-causing
substances,” says Dr. Kurt

ulsravt
Straif, Head of the IARC

The |
empking *

Monographs Secti un that

ranks carcinogens.

now know that ourd'oor air

pollution is not only a

major risk to health in

. \
. . e > 1
\
ered by i
o e e
r i v
general, but also a I-_')d ing m @ Q g e
mravirnnmental cavce - ixtures.

“Benzopyrene is considered as one of the most carcinogenic PAH"
...[and] are generally associated with particulate matter [PM]
- Pol. ]. Environ. Stud. Vol. 22, No. 2 (2013), 553-560

77
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URBAN AIR INITIATIV‘E

LHUJ I} Honda’s Predictive Model Index

indicates the potential of PM emissions - SAE 2010-01-2115
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Aromatics?

Particles URBAN AIR INITIATIVE

< Aromatics in Fuel (liquid)
Aromatics in Exhaust (gas)

Ultra Fines we Breath (solid)

— 150 Microns

. 25 Microns

PMlO [ ] 10 Microns
@ 5 - 10 Microns
PM25 - 1 - 5 Microns
0.3 - 1 Microns

Ultra Fine 0.001-0.01 Microns

15
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URBAN AIR INITIATIVE

The particulate masks “will
not help reduce exposure to
gases and vapors such as
ozone, sulphur dioxide and
nitrogen dioxide.” -3M

a Fines are half this size

16
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Aromatics_Increase Oxidative Stress i - E B ha Y\sT
URBAN AIR INITIATIVE

FILTERED ULTRA FINE
AIR PARTICULATE Mice exposed in Los
Angeles Mobile Lab
300 meters away
from the 1-110 freeway.

“Urban Ultra Fines
contain a higher
content...of Aromatics,
which...can induce
oxidative stress...”

-Barajas, Kleinman, Wang, Bennett, Gong, Navab,
Harkema, Sioutas, Lusis, et al.: Circ Res2008,102(5):
589-596. 10.1161/CIRCRESAHA.107.164970

-Contag, (Stanford) Zhao, Vreman, Hajdena-Dawson, Wong, Stevenson,
J Mol Med2002,80(10):655—-664. 10.1007/s00109-002-0375-x



Aromatics
Pollution
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URBAN AIR INITIATIVE

* “Limiting distillation temperatures and aromatic content are the most
important parameters for controlling emissions...and build up of
Combustion Chamber Deposits.” ~William |. Piel — Lyondell Chemical Company 1999

e “....The transformations of PAHs on particles
have the potential to affect the particles’
toxicity through the formation of species that

are more tOXiC. .. .” -Sasaki et al., 1997, Atmospheric Chemistry,
2006

*  SOAs are a major component of fine particle
pollution (PM.2.5).” —EPA Website 2016

e “....PM2.5 formation potential of whole gasoline
vapor can be accounted for solely in terms of the

aromatic fraction of the fuel.”
- Odum JR, Science. 1997;276:96-99

18



Ethanol |

VOCs — CARB MIR Reactivity Values

Ethanol 1.53
Ethyl Benzene 3.04
Toluene 4.00
p-Xylene 5.84
Unspeciated Aromatics 6.95
0-Xylene 7.64
m-Xylene 9.75

-University of California, Riverside 2010

URBAN AIR INITIATIVE
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Ethanol

| USDA Factsheet: Lifecycle Greenhouse Gas
' Emissions of Corn-Based Ethanol

| Background
4 new USDA report, titled “A Life-Cycle Analysis of the Greenhouse Gas Emissions of Corn-Based
fthanol,” finds that greenhouse gas (GHG) emissions associated with producing corn-based ethanol in
‘he United States are about 43 percent lower than gasoline when measured on an energy equivalent
sasis. Unlike other studies of GHG benefits, which relied on forecasts of future ethano! production

sebame and avnastad imnaste an tha farm cartar thie ctiidu rauiauad hao tha indietrns and favm

URBAN AIR INITIATIVE
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Aromatics

e .[Black carbon is a] component of Particulate Matter,
and is formed by the incomplete combustion of fossil
fuels...BC can absorb a million times more [sun]
energy than carbon dioxide (CO,). BC is a major
component of “soot”. ~U.S. EPA Website 2016

«  This study showed Black Carbon increasing 350% from fuels with
15% aromatics compared to 35%. “Our results show that
reduced aromatic concentrations are associated with reduced
Particulate mass and reduced Black Carbon from Gasoline... Thus,
increasing the ethanol fraction in gasoline could help to reduce
climate and human health impacts attributed to particle emissions...

- Riverside/Karavalakis — Durbin 2015 21
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URBAN AIR INITIATIVE

Primary Emissions

—— NMOG+NOx
1 == NOX
e N2 0

Ethanol (%v)

22
- Environmental Science and Technology 2013
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AROMATICS

Ethanol Re

BLACK
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Secondary |
Organic. . Partlculate
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URBAN AIR INITIATIVE

Cleaner Fuel = Cleaner Air

Great Engine Performance
Less Greenhouse Gases
Lower Carbon Footprint
Cleaner Air

Jetf Scharping
Wichita, KS, U.S.A.
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