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EPA has a mandatory duty to cut “mobile source air toxics”
to “the greatest degree . . . achievable.” _Clean Air Act § 202()).
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“....evidence suggests that motor vehicles are the major source of PAH [Polycyclic
Aromatic Hydrocarbons] emissions in Mexico City. Motor vehicles are responsible for 99%

of CO emissions in the area.”
-Secretaria del Medio Ambiente, 2003, Atm. Chem. and Physics, 2006
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-William J. Piel, Lyondell Chemical Company, 1999
-William J. Piel, R FZ/N1EF 2 &], 1999
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PM classified as a class 1 carcinogen. -International Cancer Agency 2013
PRI —KEEYR. -EfREEREE2013

Long-term exposure to PM has been associated with an increased
risk of developing cardiovascular and respiratory disease and
irritation, infection and discomfort. -World Heatlth Organization

K RZTRANSSEONEMIFRESRR, I8, BEMSETERKPE----1it 57
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‘ Air pollution causes cancer, World Health
Organization agency declares
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Honda's Predictive Model Index
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A PM index was developed which indicates the potential of PM emissions - SAE 2010-01-2115
LT BRI MIEREN T i85 AT ERIFTAI B E - SAE 2010-01-2115
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Unburned fuel residue

“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

‘RHEAERENFEFRSEZEFRERAERMIFE. . URRIRETIRMAEM,
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Polycyclic Ak |
Nucleate then cumulate

 “PAHs are widespread contaminants
formed during incomplete combustion...”
- Pol. ]. Environ. Stud. Vol. 22, No. 2 (2013), 553-560
“PHA( %%3’5‘*)\7‘) =R SEE R TE 2 R
FEIWSRY... - (rEFmaRRE) 822, E24(2013), 553-560

« “...as PAHs promote aggregation and
nucleation. The bioethanol fraction on the other
hand, is virtually devoid of PAHs... “ ZILFR
(i T RIRFRRER, £EMZBRNA, 5—7A
H, SCPR L8R T ST — N R RETRZRE2016

— Applied Energy Nov 2016 A molecular dynamics

study of...
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***Raising total aromatics content from 15% to 25% raises BTEX emissions
by about 52% to 103% —Karavalakis et al., supra note 238, at 7027. See also Stein et al.,

supra note 148.
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Ultra Fine Particles from Aromatics
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—— 150 Microns
1508k

258K 25 Microns

. 108K 10 Microns
® 510K 5 _ 10 Microns
15K 1 - 5 Microns

0.3-14K 0.3 - 1 Microns

0.001-0.01%K , 561.0.01 Microns

URBAN AIR IN/I_T_IATIVE
#hTh 1750

UFPs come from
high-distillate
aromatics that fail to
combust, and are
nucleated on a PAH.
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o “.... The Particulate Number (PN) reduction
ranges between 60% and 90% [when using
ethanol blends]....” s 21 = FI[F KR E E :
60%-90% Z [B](40 R i I0 Z BF Y1) e

—M.A. Costagliola et al., Combustion Efficiency and ~ Engine o H

Emissions of a S.1. Engine Fueled with Alcohol/Gasoline Blends,
Applied Energy

* U.S. EPA currently does not account for UFPs, because it measures
particles by mass rather than particle number. EEEINMRE BAIF T & H
BT, BAERNERAMNREMTAERE

« “...ultrafine particles...penetrate deeper into the airways of the

respiratory tract...in which 50% are retained in the lung .... [and] particle
toxicity tend to be stronger for the fine and ultrafine PM size fractions.”
.. EB T AHEAL A0 B AEAL AT LUS B 2 PERERAL, FFel ZIiKMhE, EP50%E8BE  MEk,
T A B KU ARET A E RIS EANIE. .. MAREPMES E% BAEE
BB BTN RSB R IR S HEEY R TS

% % E"]B%XJE o 7 - (BRI Z LB FEFE), Valavanidis, Fiotakis, Vlachogianni, 2008 47 A 17
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Ultra Fine Particles
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e The particulate masks “will
not help reduce exposure to
gases and vapors such as
ozone, sulphur dioxide and
nitrogen dioxide.” -3M
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FILTERED AIR

Blue is Greater Oxidative Stress

BEASEENBRRE

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

-Contag, (#715#5) Zhao, Vreman, Hajdena-Dawson, Wong, Stevenson,
(5 FE FZ¥7)2002,80(10):655-664. 10.1007/s00109-002-0375-x

UFP and PAHEITIIE

Aromatics Increase Oxidative Stress
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Mice exposed for 5 hours in
downtown Los Angeles Mobile Lab
300 meters away
from the 1-110 freeway.
INBAFTEREE 1-1105 3R 22 #8300k
IH & 2T X # ) SCaa = N5/ T

“Urban UFP contain a higher
content per unit mass of PAH, which
...... can induce oxidative stress
“i;ﬁfﬁUFPﬂEuF EPAHIE
AEZEL,\E’J%LII:J_ jJt@jca#
EI#_?EEE,II:—T—&F' W 6

-Barajas, Kleinman, Wang, Bennett, Gong, Navab,
Harkema, Sioutas, Lusis, et al.: Circ Res2008,102(5):
589-596. 10.1161/CIRCRESAHA.107.164970
-Barajas, Kleinman, Wang, Bennett, Gong, Navab,
Harkema, Sioutas, Lusis, & A: (782A8#%)2008,102(5):
589-596. 10.1161/CIRCRESAHA.107.164970
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« “S0OA are produced through a complex
interaction of sunlight and .....emissions, and
other airborne chemicals.  —EPA Website 2016

“SOABITKRENEFIIELERNLEMCER. ...
e B then A E S P EYR) 28 8 24
BIE 2 R AT A , SOA B HBETHLS 24 (PM.2.5) Y
FE 5. I REM #2016

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

KRB B EETR; 5R (PM2.5) B9 E B 7— EEIRRE
#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 20
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.....[Black carbon is a] component of particulate matter (PM), |
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

[ RRZFAI(PM)MERER S, BIERBRHEMIRTEER
SRR RZ K. .. AR R Y [ KPR se E R EE 1 =B = ELHR(CO,) M —

BEAE. RRE MRE"EEMT . - smnremmons

“...reduced aromatic concentrations are associated with reduced PM mass and
reduced Black Carbon from Gasoline Direct Injected vehicles. Thus, increasing
the ethanol fraction in gasoline could help to reduce climate and human
health impacts attributed to particle emissions from GDI vehicles.” This study
showed Black Carbon increasing 350% from fuels with 15% aromatics
compared to 35%. - Riverside/Karavalakis — Durbin 2015
“BAIMERETR, BEFERIRES BB X SBAL(GDI) R £ RIFR
AV E MR RBEMEFEREX, B, 8I0SHS ZEEr | H B TRE
GDIZE= £ ROFUAL B IR SR AN A SR BR RS20, "IXTURR LR EA, WA
%é*é%ﬁ%ﬁAlS%i‘aﬁ§35%%ﬁ%ﬁﬁ%@b”?’SO%o - Riverside/Karavalakis — Z8#4#£2015 21
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Great Engine Performance
Less Greenhouse Gases
Lower Carbon Footprint
Cleaner Air
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