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ALLIANCE OF AUTOMOBILE
MANUFACTURERS, ASSOCIATION OF
INTERNATIONAL AUTOMOBILE
MANUFACTURERS, NATIONAL MARINE
MANUFACTURERS ASSOCIATION, AND
OUTDOOR POWER EQUIPMENT INSTITUTE,

. 10-1414

Petitioners,

V.

UNITED STATES ENVIRONMENTAL
.PROTECTION AGENCY,

Respondent.
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PETITION FOR REVIEW

Pursuant to Section 307(b)(1) of the Clean Air Act, 42 U.S.C. § 7607(b)(1)
(2006), Rule 15 of the Federal Rules of Appellate Procedure, and Rule 15 of the
Local Rules of this Court, the Alliance of Automobile Manufacturers, Association
of Intemationai Automobile Manufacturers, National Marine Manufacturers
Association, and Outdoor Power Equipmént Institute hereby petition this Court for
review of the United States Environmental Protection Agency Administrator’s
decision entitled “Partial Grant and Partial Denial of Clean Air Act Waiver

. Application Submitted by Growth Energy To Increase the Allowable Ethanol




Content of Gasoline to 15 Percent.” The above-described decision was made final

for purposes of judicial review by publication in the Federal Register at 75 Fed.

Reg. 68,094 (November 4, 2010).

A copy of the Administrator’s decision is attached to this Petition.

December 20, 2010

Respectfully submitted,

Michal F InofBride_
Michael F. McBride

Richard A. Penna

Andrea Hudson Campell

Van Ness Feldman, P.C. .
Washington, DC 20007-3877
Tel.: (202) 298-1800

Fax: (202) 338-2416

Attorneys for Alliance of Automobile
Manufacturers, Association of International
Automobile Manufacturers, National Marine
Manufacturers Association, and Qutdoor
Power Equipment Institute




IN THE UNITED STATES COURT OF APPEALS
FOR THE DISTRICT OF COLUMBIA CIRCUIT

ALLIANCE OF AUTOMOBILE
MANUFACTURERS, ASSOCIATION OF
INTERNATIONAL AUTOMOBILE
MANUFACTURERS, NATIONAL MARINE
MANUFACTURERS ASSOCIATION, AND
OUTDOOR POWER EQUIPMENT INSTITUTE

b ]

Petitioners,
V.

UNITED STATES ENVIRONMENTAL
PROTECTION AGENCY,

Respondent.

i T i i S
Q

RULE 26.1 DISCLOSURE STATEMENT OF PETITIONERS
ALLIANCE OF AUTOMOBILE MANUFACTURERS, ASSOCIATION OF
INTERNATIONAL AUTOMOBILE MANUFACTURERS,
NATIONAL MARINE MANUFACTURERS ASSOCIATION, AND
OUTDOOR POWER EQUIPMENT INSTITUTE

Pursuant to Rule 26.1 of the Federal Rules of Appellate Procedure and Rule
26.1 of the Local Rules of this Court, the Alliance of Automobile Manufacturers
(*AAM?”), Association of International Automobile Manufacturers (“AIAM”),
'

“>National Marine Manufacturers Association (*NMMA™), and Outdoor Power

Equipment Institute (“OPEI”) hereby provides the following information.



AAM a trade association of 12 car and light truck manufacturers, including
BMW Group, Chrysler Group LLC, Ford Motor Company, General Motors
Company, Jaguar Land Rover, Mazda North America, Mercedes-Benz USA,
Mitsubishi Motors, Porsche Cars North America, Toyota Motors North America,
Inc., Volkswagen Group of America and Volvo Cars North America. Formed in
1999, the Alliance serves as a leading advocacy group for the automobile industry
on a range of public policy issues. AAM has no parent company, and no publicly
held company has a 10 percent or greater ownership interest in AAM.

AIAM is a not for profit trade association that represents 15 international
motor vehicle manufacturers and distributors, certain original equipment suppliers,
and other automotive-related trade associations. AIAM's mission is to protect and
promote the unique interests of international automakers in the United States. It is
dedicated to the promotion of free trade and to policies that enhance motor vehicle
safety, fuel economy and the environment. AIAM's automobile manufacturer
members include: American Honda Motor Co., American Suzuki Motor Corp.,
Aston Martin Lagonda of North America, Inc., Ferrari North America, Inc.,
Hyundai Motor America, Isuzu Motors America, LLC, Kia Motors America, Inc.,
Mahindra & Mahindra Ltd., Maserati North America, Inc., McLaren Atitomotive,

Ltd., Mitsubishi Motors North America, Inc., Nissan North America, Inc. Peugeot

Motors of America, Subaru of America Inc. and Toyota Motor North America, Inc.



AIAM has no parent company, and no publicly held company has a 10 percent or
greater ownership interest in AIAM.

NMMA is the nation’s largest recreational marine industry association,
representing nearly 1,300 boat builders, engine manufacturers, and accessory
manufacturers. Collectively, NMMA members manufacture an estimated 80
percent of marine products used in North America. The vast majority of NMMA
members are small businesses. NMMA’s has no parent company, and no publicly
held company has a 10 percent or greater ownership interest in NMMA..

OPEI is an international trade association representing the $15 billion utility,
forestry, landscape and lawn and garden equipment manufacturing industry. QPEI
represents the industry before state, federal and international regulatory and
legislative bodies. OPEI is a recognized Standards Development Organization for
the American National Standards Institute and active internationally through the
International Standards Organization in the development of safety standards.
OPEI’s has no parent company, and no publicly held company has a 10 percent or

greater ownership interest in OPEI.
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Washington, DC 20007-3877
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ENVIRONMENTAL PROTECTION
AGENCY

[EPA-HQ-DAR-2000-0211; FRL-9215-5]

Partial Grant and Partial Deniat of
Clean Air Act Waiver Application
Submitted by Growth Energy To
Increase the Allowable Ethano)
Content of Gasolihe to 15 Percent;
Decision of the Administrator

AGENCY: Environmental Protection
Agency.

ACTION: Notice of partial waiver
decision.

SUMMARY: The Environmental Protection
Agency (EPA) is partially granting
Growth Energy’s waiver request
application submitted under section
211{f}(4) of the Clean Air Act. This
partial waiver allows fuel and fuel
additive manufacturers to introduce into
commerce gasoline that contains greater
than 10 vohime t ethanol and no
more than 15 volume percent ethanol
(E15) for use in certain motor vehicles

if certain conditions are fulfilled. We are
pertially approving the waiver for and
allowing the introduction into
commerce of E15 for use only in model
year 2007 and newsr light-duty motor
vehicles, which includes passenger cars,
light-duty trucks and medium-duty
passenger vehicles. We are denying the
waiver for introduction of E15 for use in
mode] year 2000 and older light-duty
motor vehicles, as well as all heavy-duty
gasoline engines and vehicles, highway
and off-highway motorcycles, and
nonroad engines, vehicles, and
‘equipment. The Agency is deferring a
decision on the applicability of & waiver
to model year 2001 through 2006 light-
duty motor vehicles until additional test
data, currently under development, is
available.

ADDRESSES: EPA has established a
docket for this action under Docket ID
No. EPA-HQ-OAR-2009-0211. All
decuments and public commants in the
docket are listed on the http://
wWW. ations.gov Web site. Publicly
available docket materials are available
either electronically http://
www.regulations.gov or in copy at
the Air and Radiation Docket in the EPA
Heeadquarters Library, EPA West
Building, Room 3334, 1301 Constitution
Ave., NW., Washington, DC. The Public
ing Room is open from 8:30 a.m. to
4:30 p.m., Monday Friday,
excluding holidays. The telephone
number for the Reading Room is (202)
566—1744. The Air and Radiation
Docket and Information Center’s Web
site is hitp://www.epa.gov/oar/
docket.html. The electronic mail (e-

mail) address for the Air and Radistion
Docket is: a-and-r-Docket@epa.gov, the
telephone number is (202) 566-1742
and the fax number is (202) 566-9744.
FOR FURTHER INFORMATION CONTACT:
Robert Andersen, Office of
Transportation and Air Quality,
Mailcode: 6405], Environmental
Protection Agency, 1200 Pennsylvania
Ave., NW., Washington, DC 20460;
telephone number: (202) 343-9718; fax
number: (202) 343-2800; e-mail
address: Anderson.Robert@epa.gov.
SUPPLEMENTARY INFORMATION:
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I. Executive Summary

In March 2009, Growth Energy and 54
ethanol manunfacturers petitioned the
Environmental Protection
{“EPA” or “The Agency”} to allow the
introduction into commerce of up to 15
volume percent [vol%) ethanol in
gasoline. In April 2009, EPA sought
public comment on the Growth Energy
petition and subsequently received
about 78,000 comments. Prior to today’s
action, sthenol was limited to 10 vol%
in motor vehicle gasoline (E10).

In today’s action, EPA is partially
granting Growth Energy's waiver request
based on our careful analysis of the
available information, including test
data and public comments. This partial
grant waives the prohibition on fuel and
fuel additive manufacturers on the
introduction into commerce of gasoline
containing greater than 10 vol% ethanol
and no more than 15 vol% ethano! {E15)
for use in certain motor vehicles. Mors
specifically, today’s action has two
components. First, we are approving the
waiver for and allowing the
introduction into commerce of E15 for
use in Mode! Year (MY) 2007 and newer
'iight—:i!::y motor vehicles, which
incle enger cars, light-du
trucks, anl:ia;smdium-duty pmen:;yer
vehicles.? Second, we are denying the
waiver for introduction into commercs
of E15 for use in MY2000 and older

1 For purposes of todey’s decision, *MY2007 and
newer Hght-duty motor vehicles” include MY 2007
ﬁmmmmwﬁﬂb
wehicles (MDPV).

light-duty motor vehicles, as well as
heavy-duty gesoline highway engines
and vehicles (e.g., delivery trucks).
Highway and og:highway molorcycles,
and nonroad engines, vehicles, and
equipment (nonroad products; e.g.,
boats, snowmobiles, and lawnmowers)
typically use the same gasoline as
highway motor vehicles; this decision is
also a denial of a waiver for introducing
motor vehicle gasoline into commerce
containing more than 10 vol% sthanol
for use in all of those products. The
Agency is deferring a decision on the
applicability of a waiver with respect to
MY2001-2006 light-duty motor vehicles
to await additional test data. The o
Bepartment of En (DOE) has stat
that it will wmplmasting on these
vehicles in November, after which EPA
will take appropriate action.

To belp ensure that E15 is only used
in MY2007 and newer light-duty motor
vehicles, EPA has developed a proposed
rule [desc;ibed below)thwith the ex ;ess
purposs of mitigating the potential for
misfueling of E15 into vehicles and
engines not approved for its use. EPA
believes the proposed safeguards against
misfueling would provide the most
practical way to mitigate the potential
for misfueling with E15. Moreover, the
proposed rule, when adopted, would
satisfy the misfueling mitigation
conditions of today’s partial waiver
described below and would promote the
successful introduction of E15 into
commerce. However, if parties covered
by this waiver (fuel and fuel additive
marsfacturers, which inciude
renewable fuel producers and importers,
petroleum refiners and importers, and
ethanol blenders) desire to introduce
E15 into commnerce prior to a final rule
being issued, they may do so provided
they submit and EPA approves a plan
that demonstrates that the mi;
mmgahon conditions will be satisfied.
In additicn to the misfueling mitigation
ﬁtiditions. E15 must also ?eefet certain

el quality ifications before it may
be inh-odnmto commerce.

To receive a waiver, as prescribed by
the Clean Air Act, a fuel or fuel additive
manufacturer must demonstrats that &
new fusl or fuel additive will not cause
or contribute to the failure of an engine
or vehicle to achieve compliance with
the emission standards to which it has
been certified over its useful life.
Reflecting that EPA’s emission
standards have continued to evolve and
become more stringent over time, the in-
use flest is composed of vehicles and
::g::s spanning not only different

logies, but also di t
emissions standards. Since ethanol
affocts different aspects of emissions, a
wide range of data and information

covering a wide range of highway and
no! vehicles, engines, and
equipment would be necessary for

approval of an E15 waiver that would
low E15 1o be introduced into

commerce for use in all motor vehicles
and all other engines and vehicles using
motor vehicle gasoline (“full waiver™).
Growth En did not provide the
necessary information to support a full
waiver in several key areas, especially
long-term durability emissions data
necessary to ensure that all motor
vehicles, heavy-duty gasoline highway

and vehicles, highway and off-
higway motorcycles and nonroad
products would continue to comply
with their emission standards over their
fuill useful life. n 2008, DOE began
emissions durability testing on 19 Tier
2 motor vehicle models that would
provide this data for MY2007 and newer
ligh;-yd’;l)lty motor vehiﬂc.;esﬂE“DOE Catalyst
Study”).2 Consequently, the Ageney
delayed a decision l:tl:d] it:heg?E test
program wes compl or these motor
vehicles in Se tl;gber 2010.

EPA reached its decision on the
waiver based on the results of
the DOE Catalyst Study and other
information and test data submitted by
Growth Energy and in public comments.
EPA also applied engineering judgment,
based on the data in its
decision. Specifically, congistent with
past waiver decisions, the Agency
evahiated Growth ’s waiver
request and madae its decision based on
four factors: (1) Exhaust emissions
impacts—long-term (known as
durability) and immediate; (2)
evaporative system impacis—both
immediate and long-term; (3) the impact
of materials compatibility on emissions;
and, (4) the impact of drivability and
operability on emissions. The Agency’s
conclusions are summarized below and
additional informetion on each subject
is provided later in this decision
document.

MY2007 and Newer Light-Duty Motor
Vehicles

For MY2007 and newer light-duty
motor vehicles, the DOE Catalyst Study
and other information before EPA
adequately demonstrates that the impact
of E15 on overall emissions, inchiding
both immediate and durability related

2 DOE esnberked on the study, in consultation
with EPA, auto manufacturers, fusl providers snd
others, after enactment of the Independence

and Security Act of 2007, which significan
uxpmdodﬂlol?edudllmﬂ}hmsm&d
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emissions, will not cause or contribute
to violations of the emissions standards
for these motor vehicles. Likewiss, the
data and information adequately show
that E15 will not lead to violations of
the evaporative emissions standards, so
long as the fuel does not exceed a Reid
Vapor Pressure (RVP) of 9.0 psi in the
summertime conirol season.* The
information on materials compatibility
and drivability also supports this
conclusion,

Durability/Long-Term Exhaust
Emissions

The DOE Catalyst Study involved 19
high sales volume car and light-duty
truck moedels (MYZ2005~2009 motor
vehicles produced by the top U.S. sales-
based automobile manufacturers) that
are all designed for and subject to the
Tier 2 motor vehicle emission
standards. The purpose of the program
was {o evaluate the long term effects of
E0 (gasoline that contains no ethano}
and is the certification test fuel for
entissions testing), E10, E15, and E20 {a
gasoline-ethanol blend containing 20
v0!% ethanol) on the durability of the
exhaust emissions control sysiem,
espacially the catalytic converter
{catalyst), for Tier 2 motor vehicles.
Analysis of the motor vehicles’
emissions results at full useful life
{120,000 miles} and emissions
deterioration rates showed no
significant difference betwean the E0
and E15 fueled groups. Three motor
vehicles aged on ED fuel had failing
emissions levels and one additional
motor vehicle failed one of several

g“cate tests. One Els—agod motor

icle had failing emissions.5

However, none of the emissions failures

peared to be related to the fuel used.
'l%ere were no emissions component or
material failures during aging that were
related to fusling. In ition, a review
of the emission deterioration rates over
the courss of the test program revealed
no statistically significant difference in
emissions detericration with E15 in
comparison to E0. Using standard
statistical tools, the test results support
the conclusion that E15 does not cause

emissions. “bmmediate” and “insiantansous” are

season (June 1 to Seprember 15) to reduce
evaparative emissions from gesoline that contribute
to ground-level ozone and diminish the effects of
ozone-relsted health Gasoline needs a
higher vapor pressure in the wintertime for cold
start parposes.

5} should be noted that the Dodge Caliber
vehicle aged on E15 failed Tier 2 Bin 5 FUL
standards on ED. However, this vehicle met Tier 2
Bin 5 FUL standards when tested on E15. The
Agency conkt not determine the canse.

or contribute to the failure of MY 2007
and newer light-duty motor vehicles in
achieving their emissions standards
over their useful lives. These results
confirm EPA’s engineering assessment
that the changes manufacturers made to
their motor vehicles (calibration,
hardware, eic.) to comply with the
Agency’s stringent Tier 2 emission
standards {which begen to phase in with
MY2004) have resulted in the capability
of Tier 2 motor vehicles 10
accommodate the additionel
enleanment caused by E15 and be
compatible with ethanol concentrations
up to E15.8. EPA’s certification data
show that ell gasoline-fueled cars and
light-duty trucks were fully phased in to
the Tier 2 standards by MY2007 even
though the am did not require the
phase-in to ﬂ complete until MY 2009.
Consequently, EPA believes it
propriate to apply these test results to
aﬁ MY2007 and newer light-duty motor
vehicles.
Immediate Exhaust Emissions
Scientific information supports a
conclusion that motor vehicles
ience an it:ilmediate emissions
imy independent of motor vehicle
P(aacrtld therefore emission control
tm}m operating on gasoline-
Nitrogen oxide (NOx)
emissions generally increase while
volatile organic compound {VOC) and
carbon monoxide (CO) emissions
decrease. The available data supporis a
conclugion that the immediate
emissions impacts of E15 on Tier 2
motor vehicles are likaly to have the
same pattern as the immediate
emissions impacts of E10 on older
motor vehicles (i.e., NOx emissions
increase while VOC and CO emissions
decrease). Although the magnitude of
the immediate impact is expected to be
m greater with E15, Tier 2 motoz
s ganerally have a significant
compliance margin at the time of
ification and later on in-uss (when
are in eustomer service) that
should allow them to mest their
emission standards even if they
experience the icted immediate
NOx increases E15 when
com, to ED. The results of the DOE
yst Study reflect both the
immediate emissions effects as well as
any durability effects as described
above, and the Tier 2 motor vehicles
continued to comply with their
emissions standards at their full nseful
life. As noted above, none of the
emissions failures ap tobe
related to the fuel used. Based on this
immediate exhaust emissions

* See 65 FR 6606 [February 10, 2000).

information, coupled with the durability
test data and conclusions, E15 is not
expected 10 cause Tier 2 motor vehicles
1o exceed their exhaust standards over
their nseful lives when operated on E15.

Evaporative Emissions

Both diurnal and running loss
evaporative emissions increase as fuel
volatility increases. Diurnal evaporative
emissions occur when motor vehicles
are not operating and e:;perieng the
change in temperature during the day,
such as while parked. Running loss
evaporative emissions occur while
motor vehicles are being operated. Reid
Vepor Pressure (RVF) is the common
measure of the volatility of gasoline. E15
that mests an RVP limit of 9.0 pounds

ﬁﬂ!ﬂ inch (psi) during the summer
(whl is equal to the RVP of E0} should
not produce higher dinrnal or running
loss evapeorative emissions than ED. We
expect MY2007 and newer vehicles to
mest evaporative emissions standard on
9.0 psi E15. There are concerns with
E15 having an RVP greater than 9.0 psi.
When ethanol is blended at 15 vol%, a
10.0 psi RVP fuel compared to 9.0 psi
RVP fuel will have substantially higher

ve emissions levels that must
be captured by the emissions control
system (a carbon filled canister and
related system elements}. This increase
in evaporative emissions is beyond what
manufacturers have been required to
control, based on the motor vehicle
certification testing for the emissions
standards. Test results highlight the
concern that fuel with an RVP greater
than 9.0 psi during the summer will
lead to motor vehicles exceeding their
ev tive emission standards in-use.
itionally, as explained in the

m:sfuehns mitigation measures
prnposed rule, EPA interprets the 1.0
psi waiver in CAA section 211(h) as
being limited to gasoline-ethanol blends
that contain 10 vol% ethanol. Therefore,
given the significant potamhal for
increased evaporative emissions at
higher gascline volatility levels, and the
lack of data to resolve how this would
impact compliance with the emissions
standards, today’s waiver is limited to
E15 with a summertime RVP no higher
than 8.0 psi

Other potunhal issnes for evaporative
emissions of motor vehicles operated on
E15 are increased permeation and long-
term {durability) impacts.” Availabls
test data indicate that for Tier 2 motor
vehicles any increase in evaporative
emissions as a result of permeation is
limited and within the evaporative

7 Pexmwaticas refexs t the migration of foel
molecnles through the walls of elestomers used for
fuel systen components,
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compliance margins for these motor
vehicles. This is consistent with the
demonstiration of evaporative emissions
system durability after aging on E10 that
was required bepn;:::g with the Tier 2
motor vehicle standards, for the purpose
of limiting permeation. With respect to
durability of the evaporative emissions
control systthems, data Ernc;m swerdz;l
aspects of the DOE Catalyst Study point
to the expected durability of the
evaporative emissions control system of
Tier 2 motor vehicles on E15. First,
there appears to be no evidence of an
inerease in evaporative emissions
system onboaré’?iiagnosﬁc system codes
being triggered by E15 compared to ED.
Second, teardown results of the 12
motor vehicles tested (six models with
E0 and six models with E15) found no
abnormalities for 15 motor vehicles
mmplamd to E0 motor vehicles.?
Finally, evaporative testing on four of
the Tier Z motor vehicles over the
coursa of the test program found no
increased deterioration in evaporative
emissions with E15 in comparison to
E0.® Therefore, after taking into account
all of these sources of evaporative
emissions data, the evidence supports a
conclusion that as long as E15 meets a
summsertime control season gasoline
volatility level of no higher 9.0 psi,
E15 is not expected to cense or
contribute to exceedances of the
eva ive emission standards over the
full useful life of Tier 2 motor vehicles.
Materials Compatibility

Materials compatibility is a key factor
in considering a fuel or fuel additive
waiver insofar as materials
compatibility can lead to serious
exhaust and evaporative emission
compliance problems not only
immediately upon use of the new fuel
or fuel additive, but over the
full useful life of vehicles and engines.
As part of its E15 waiver application,
Growth Energy submitted a series of
studies completed by the State of
Minnesota and the Renewable Fuels
Association {RFA) that investigated
matm-ial::gmpaﬁbﬂity of motor vehicle
engines engine components using
thres test fuels: ED, E10, and E20. The
materials studied included what were
considered to be many of the common
metals, elastomers, and plastics used in

* Southwest Research Institute Projoct 0058845
Status Report, "Powertrain Component Ina,
from Mid-Levsl Blends Vehicle Aging )
Soptember 8, 2010. See EPA-HQ-OAR-2009-0211-
14016.

*Envirommental Testing Corpozation NREL
Subcontract JGC-8-99142-01 Presentation,
“Vehicle md ve Emissions testing
w and E15 Foels: Eraissions

"~ Angust 31, 2010, Ses EPA-HQ-OAR-
20089-0211-14015.

motor vehicle fuel systems. Growth
Energy concluded that E15 would not be
problematic for current automotive or
fuel dispensing equipment. While
directionally illustrative, the materials
compatibility information submitted by
Growth Energy does not encompass all
materials used in motor vehicle fuel
systems, and the test procedures used
are not representative of the dynamic
ranl—wor]g conditions under which the
materials must perform. The
information is tgemefore insufficient by
itself to adequately assess the potential
material compatibility of E15. However,
the information generated through the
DOE Catalyst Study demonstrates that
MY2007 and newer light-duty motor
vehicles will not experience materials
compatibility issnes that lead to exhaust
or evaporative emission exceedances.
The DOE Catalyst Study supports the

A s engineering assessment that
né‘:\";‘:yl:mtorng\?ehicles such as those
subject to EPA’s Tier 2 standards, were
designed to encounter more regular
ethanol exposure compared to earlier
mode) year motor vehicles. Other
regulatory requirements also placed an
emphasis on real world motor vehicle

testing, which in turn prompted
m to consider different
available fuels when developing and
testing their emissions systems.
Additionally, begi with Tier 2, the
evaporative dursbility demonstration
procedures required the use of E10. As
a result, based on the information before
us, we do not expect E15 to raise
emissions related materials
compatibility issues for Tier 2 motor
vehicles, :
Drivability and Operability

There is no evidence from any of the
test programs cited by Growth Energy or
in the data from the DOE Catalyst Study
of driveability issues for Tier Z motor
vehiclas fueled with E15 that would
indicate that use of E15 would lead to
increased emissions or that might cause
motor vehicle owners to want to tamper
with the emission contro} system of
their motor vehicle. The Agency
reviewed the data and reports from the
different test programs, and found no
specific report of driveability or
operability issues across the many
different motor vehicles and duty
cycles, including lab testing and in-use
operation.

MY2000 and Older Light-Duty Motor
Vehicles

For MY 2000 and older motor
vehicles, the data and information
before EPA fail to adequately

demonstrate m of E15 on
exhaust emissi immediate and

durability-related—will not cause or
contribute to violations of the emissions
standards for these motor vehicles.

MY 2000 and older motor vehicles do
not have the sophisticated emissions
control systems of today’s Tier 2 motor
vehiclas, and there is an engineering
basis to believe they may experience
conditions affecting catalyst durability
that lead to emission increases if
operated on E15. This emissions impact,
over time, combined with the expected
immediate increase in NOyx emissions
from the use of E15, provides a clear
basis for concern thet E15 could cause
these motor vehicles to excesd their

‘emijssions standards over their useful

lives. Furthermore, some MY2000 and
older motor vehicles were likely
designed for no more than limited
exposure to ethanol, since gasoline-
sthanol blends were not used in most
areas of the country at the time they
were designed. Their fus} systems,
evaporative emissions control systems,
and internal 01?1118 components may
not have been designed f:d tested for
long-term durability, materials
compatibility, or drivability with fuels
containing ethanel. The limited exhaust
smissions durability test data,
evaporative emissions durability test
data, and real-world materials
compatibility test data either provided
by Growth Energy in their petition or
available in the public domain do not
address or resolve these concerns.
‘Therefore, the information before the
Agency is not adeguate to make the
demonstration needed to grant a waiver
for the introduciion into commerge of
E15 for uge in MY2000 and older light-
duty motor vehicles.

MY 20012006 Light-Duty Motor
Vehicles

EPA. is deferring a decision on
MY2001-~2006 light-duty motor
vehicles. DOE is in the process of
conducting additional catalyst
durability testing that will provide data

MY2001-2006 motor vehicles.

The DOE testing is scheduled to be
completed by the end of November
2010, EPA will make the DOE test
results available to the public and
consider the resulis and other available
data and information in making a
determination on the introduction into
commerce of E15 for use in those model
year motor vehiclos. EPA expects to
make a determination for these motor
vehicles shortly after the results of DOE
testing are available.

Nonroad Engines, Vehicles, and

‘Bquipment {Nonroad Products)

The nonroad product market is
extremely diverse. Nonroad products
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with gasoline engines include lawn
mowers, chainsaws, forklifts, boats,
personal watercraft, and all-terrain
vehicles. Growth did nei provide
information needed to y assess
the potential impact of E15 on
compliance of nonroad products with
applicable emissions standards.
Nonroad products typically have mors
basic engine designs, fuel systems, and
controls than light-duty motor vehicles.
The cy has reasons for concern
with the use of E15 in nonroad
roducts, particularly with respect to
ong-term exhanst and evaporative
emissions durability and materials
compatibility. The limited information
provided by Growth Energy and
commenters, or otherwise available in
the public domain, did not alleviate
these concerns. As such, the
cannot greant a waiver for inf ction
into commerce of E15 motor vehicla
gasoline that is also for use in nonroad
products.

Heavy-Duty Gasoline Engines and
Vehicles

Given their relatively small volume
compared to light-duty motor vehicles,
heavy-duty gasoline engines and
vehicles have not been the focus of test
programs and efforts 1o assess the
potential impacts of E15 on them.
Growth Energy did not ide any data
specifically addressing how heavy-duty
gasoline engines® and vehicles’
emissions and emissions control
systems would be affected by the use of
E15 over the full nseful lives of these
vehicles and engines. Additionally,
from a historical perspective, the
introduction of heavy-duty gasoline
engine and vehicle tachnology has
lagged behind the implementation of
similer technology for light-duty motar
vehicles. Similarly, emission standards
for this sector have I behing those
of light-duty motor vehicles, such that
current heavy-duty gasoline engine
standards remain comparable, from a
technology standpoint to older light-
duty motor v o standards.
Consequently, we believe the concerns
exxmssed above rsgar&?lBMYzow and
older motor vehicles are also applicable
ﬁ;:ha _Ig:]unty of the in-use m of
heavy-duty gasoline engines
vehicles. As such, the cannot
grant a waiver for the introduction into
commerce of E15 for use in heavy-duty
gasoline engines and motor vehicles.
Highway and Off-Highway Motorcycles

Like heavy-duty gasoline engines and
vehicles, highway and off-highway
motorcycles have not been the focus of
E15 test programs. Growth did
not provide any data addresaing

motorcycle emissions and emissions
conirol systems would specifically be
affected by the use of E15 over their ful}
useful lives. While newer motorcycles
incorporate some of the advanced fuel
system and emission control
te:hnu.lnﬁes that are found in passenger
cars and t-duty trucks, such as
slectronic fuel injection and catalysts,
many do not have the specific control
technology of today’s motor vehicles
(advamg fuei trim control) that would
allow them to adjust ic the higher
oxygen content of E15. More
importantly, older motorcycles do not
have any of these technologies and are
thersfore more on par with nonroad
products in some cases and MY2000
and older motor vehicles in others. As
such, the Agency cannot grant a waiver
for the intreduction into commerce of
E15 for use in highway and off-highway
motorcycles.

Conditions on Today's Partial Waiver

There are two types of conditions
being placed on the partial waiver being
granted today: Those for mitigating the
potential for misfueling of E15 in all
vehicles, engines and equipment for
which E15 is not approved, and thase

fusl and ethanol quality. All
of the conditions are discussed further
below and are listed in Section XH.

EPA believes that the misfueling
mitigation measures in the proposed
rule accompanying today’s waiver
decision would provide the most
practical way to ensure that E15 is only
used in vehicles for which it is
approved. Howaver, if any fuel or fuel
additive manufacturer desires to
introduce into commerce E15, gascline
intended for use as E15, or ethanol
intended for blending with gasoline to
create E15, prior to the misfusling
mitigation measures rule becoming final
and effective, they may do so ided
they implement all of the conditions of
the partial waiver, including an EPA-
approved plan that demonstrates that
the fuel or fuel additive manunfacturer
will implement the misfueling
mitigation conditions discassed below.
Misfueling Mitigation Notice of
Proposed Rulemaking (NPRM}

As mentioned above, EPA is
proposing a regulatery program that
would mitigate the potential for
misfueling with E15 and e the
su introduction of E15 into
commerce. The proposal includes
several provisions that parallel the
misfueling mitigation conditions on the
E15 waiver. First, the proposed rule
would prohibit the use of gasoline-
ethanol blended fuels containing greater
than 10 vol% and up to 15 vol% ethanol

in vehicles and engines not covered by
the partial waiver for E15. Second, the
proposed rule would require all fuel
dispensers to have a label if a retail
station chooses to sell E15, and it seeks
comment on separate labeling
requirements for blender pumps and
fuel pumps that dispense E85. Finally,
the proposed rule would require

P ct transfer documents (PTDs}
specifying ethanol content and RVP to
accompany the transfer of gasoline
blended with ethanol as well as a
national survey of retail stations to
ensure compliance with the these
requirements. In addition to proposing
actions to mitigate misfueling, the
proposed rule would modify the
Reformulated Gasoline (“RFG”) program
by updating the Complex Model to
allow fuel manufacturers to certify
batches of gasoline containing up to 15
vol% ethanol. Once adopted, these
regulations would facilitate the
intreduction of E15 into commerce
under this partial waiver, as certain
requirements in the regulations would
satisfy certain conditions in the waiver.
I EPA adopts such a rule, EPA would
consider any appropriate modifications
to the conditions of this waiver.

IL Introduction

A. Statutory Background

Section 211(£)(1) of the Clean Air Act
(“CAA” or “the Act™) makes it unlawfal
for any manufacturer of any fuel or fuel
additive to first introduce into
commsree, or to inerease the
concentration in use of, any fuel or fusl
additive for use by any person in motor
vehicles mannfactured after model year
1974 which is not substantially similar
to any fuel or fuel additive utilized in
the certification of any model year 1975,
or subsequent model year, vehicle or
engine under section 206 of the Act. The
Environmental Protection Agency
(“EPA™ or “the Agency”) last issued an
interpretive rule on the phrase -
“substentially similar” at 73 FR 22281
(April 25, 2008). Generally speaking,
this interpretive rule describes the types
of ed gasoline that are likely to be
considered “substantially similar” to the
unleaded gasoline utilized in EPA’s
certification program by placing lmits
on a gasoline’s chemical composition as
well as its physical properties,
including the amoumt of alcohols and
ethers [oxygenates) that may be added to
gasoline. Fuels that are found to be
“substantially similay” to EPA’s
certification fuels may be registered and
inf into commerce. The eurrent
“substantially similar” interpretive rule
for unleaded gasoline allows oxygen
content up to 2.7% by weight for certain
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ethers and alcohols. 1 E10 (a gasoline-
sthanol blend containing 10 vol%
ethanol) contains approximately 3.5%
oxygen by weight and received a waiver
of this prohibition by operation of law
under section 211(){4).1* E15 (gascline-
ethanol blended fuels containing greater
than 10 vol% ethanol and up to 15 vol%
ethanol) has greater than 2.7 wit%
oxygen content, and Growth Energy has
applied for a waiver under section
211{f)(4) of the Act.

Section 211(f)(4) of the Act provides
that upon application of any fuel or fuel
additive manufacturer, the
Administrator may waive the
prohibitions of section 211(f){1} if the
Administrator determines that the
applicant has established that such fuel
or fuel additive, or a specified
concentration thereof, will not cause or
contribute to a failure of any emission
control device or system (over the useful
life of the motor vehicle, motor vehicle
engine, nonroad engine or nonroad
vehicle in which such device or system
is used) to achieve compliance by the
vehicle or engine with the emission
standards to which it has been certified
pursuant to sections 206 and 213(a). In
other words, the Administrator may
grant a waiver for a prohibited fuel or
fuel additive if the applicant can
demonstrate that the new foel or fuel
additive will not cause or contribute to
engines, vehicles or equipment to fail to
meet their emissions standards over
their useful lives. The statute requires
that the Administrator shall take final
action to grant or deny the application,
after public notice and comment, within
270 days of receipt of the application.

The current section 211( El} reflects
the following changes made by the
Energy Independence and Security Act
of 2007: {1} Requires consideration of
the impact on nonroad engines and
nonroad vehicles in a waiver decision;
(2} extends the allowed for
consideration of the waiver request
application from 180 days to 270 days;
and, {3) deletes a provision that resulted
in a waiver est becoming effective
by operation of law if the Administrator

no decision on the application
within 180 days of receipt of the
application 12

10 Sag 58 FR 5352 (February 11, 1991).

* As explained at 44 FR 20777 (April 6, 1679),
EPA did not grant or demy & waiver request fora
fus! containing 90% unloaded gascline and 10%
ethyl alcohol within 180 days of receiving that
request. By operstion of a that was at that
time included in section 211{f){4), E10 wap no
ionger subject to the prohibitions in CAA section
213{)(1) of the Act. That provision has
subsaqumstly been removed.

2 As noted previowsly, the Energy Independence
and Security Act of 2007 also substantially
increesod the mandated renewable fus}

B. Growth Energy Application and
Review Process

On March 8, 2009, Growth Energy and
54 ethanol manufacturers {hereafier
“Growth Energy”) submitted an
application to the U.S. Environmental
Protection Agency (EPA) for a waiver of
the substantially similar prohibition.
This application seeks a waiver for
gasoline containing up to 15 vol%
sthanol. On April 21, 2009, EPA
published notice of the receipt of the
application, and EPA requested public
comment on all aspectst:{lthewaiver
application for assisting the
A£n.inimor in determining whether
the statutory basis for granting the
waiver request for E15 has been met.13
EPA originally provided a 30-day period
for the pablic to respond. The deadline
for public comment was May 21, 2009,

After multiple requests for additional
time to comment, EPA agreed that
additional time for cormmenis was
appropriate and that an extension of the
comment peried would aid in providing
these stakeholders and others an
a amount of time to il to
the complex legal and technical issues
that result from possibly ing E15 to
be sold commercially. A y, on
May 20, 2009, EPA published a Federal
Register notice extending the public
comment period for the E15 waiver
application until July 20, 2009,14 For
EPA’s to more recent requests
for an m comment period, see
section IX. )

The Agency received approximately
78,000 comments on the waiver
application. The overwhelming majority
of these comments were brief eomments
from individuals indicating either
genseral support for or opposition to the
E15 waivers application. The A?ﬁncy
also received a large number o
comments from a variety of
organizations which substantively
addressed the questions which EPA
posed in the Federal Register notice
announcing receipt of the application.
These conments are summarized and
addressed beiow.

In addition to the information
submitted by Growth Energy and
commaenters, the Department of Energy
{DOE) has been performing, and
continues to perform, testing on a
variety of motor vehicles focused on the
effect E15 might have on motor vehicles
after long-term use of E15 (“"DOE
Catalyst Study”). This testing ic a
significant source of information on the
effects of E15 on the durability of motor

requireraents of the Renewable Fuels Stendard

12 Sea 74 PR 18228 (Apri] 21, 2009).
14 See 74 FR 23704 {May 20, 2000).

vehicles’ emissions control systems, a
key technical issue to be addressed in
EPA’s waiver review. This kind of
testing requires thousands of miles of
mileage accumulation (or its equivalent
using a test cell), and the collection of
such data requrires a significant amount
of tims to complete.

Coordinating with EPA and
stakeholders, DOE expedited the
durability testing, first focusing on
newer ngior vehicles. Realizing that it
would taks a significant amount of time
(months) to finish collecting and
evaluating the durability data, EPA
notified Growth in a lstter on
November 30, 2009, that it was not
issning a decision on the waiver at that
time but instead planned to jissne a
decisien at a later date based on the
need to assess the critical data bei
generated by the DOE catalyst du:ualgi] ity

tost .
m&tﬂ}'ﬂ Study is

comprehensive. A total of 82 vehicles
are sxpeeted to nndergo full useful life
testing. Motor vehicles are accumulating
mileege under an accelerated protocol,
which generally results in each motor
vehicle being tested over 6-9 months.
DOE has completed the first phase of
thia testing wﬁich focused on light-duty
motor vehicles certified to Federal Tier
2 emissions standards. The analysis and
ovaluation of not only this durability
data, but all of the data relevant to the
Growth Energy application, as well as
EPA’s partial waiver decision, is
discussed and explained below. DOE
should complste testing on vehicles
certified to National Low Emission
Vehicle (NLEV) and Tier 1 Federal
emission standards by the end of
November.

Various parties have also su,
allowances for the use of E12 [gasoline-

- ethanel blended fuel that contains 12

vol% ethenol) for all gasoline-powered

and engines. The issue of E12-
is also discussed separately helow in
Section VIH.

C. Today’s Notice of Proposed
Ruiemaking (NPRM) on Misfueling
Mitigation Measures

As noted above, today’s partial waiver
decision places several conditions on
fuel and fuel additive manufacturers to
mitigate the use of E15 in nonread
products, highway and off-highway
motorcycles, heavy-duty gasoline

ines and vehicles, and motor
v older than MY2007.

In a separate notice, we are today
proposing regulatory provisions that
paraliel meny of the conditions placed
on the E15 partiol waiver. Specifically,
we are a prohibition on the
uss of containing greater than
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10 vol% ethanol in MY2000 and older
non-flex fueled light-duty motor
vehicles, heavy-duty gasoline engines
and vehicles, highway and off-highway
motorcycles, and all nonroad products,
based on findings under both sections
211(c){1){A) and (3) of the CAA. The
prohibition is necessary based on the
potential for increased emissions
resulting from the use of E15. In order
to facilitate the entry of E15 into
commerce for use in MY2007 and newer
motor vehicles, while protecting
vehicles and engines not approved for
use of E15, this rulemaking proposes
fuel pum&labeli.ng provisions to
mitigate the misfueling of motor
vehicles and other engines, vehicles and
equipment prohibited from using a
motor vehicle gasoline containing
ethanol in levels higher than E10. We
are also proposing additional
requirements for fuels that contain
greater than 10 vol% ethanol and no
more than 15 vol% ethanel, including
the proper documentation of ethanol
content on product transfer documents
and requirements for a national survey
to ensure the proper placement of E15
labels and the proper placement of
gasoline-ethanol blends in the
appropriate Slglaxmhm; storage tanks; these
provisions should belp support the
effectiveness of a labeling program,

IIL. Method of Review

Under section 211(f)}(4) of the Act, 24
applications for waivers of the section
211{H(1) prohibitions have been
received over the past 30 years, Of
these, 23 applications have sought a
waiver for additives for unleaded
gasoline. One application sought a
waiver of the section 211(f}{1)(B)
prohibitions for an additive to diesel
fuel. Of these 24 applications, 11
applications were ted {some with
conditions a ), 10 were denjed,
and three wers withdrawn by the
applicant prior to the Agency's
decision.15

Saction 211()(4) cl plsces upon
the waiver applicant the en of
establishing that its fuel or fuel additive
will not cause or contribute to the
failure of vehicles or engines to meet
their assi emission standards over
their lives. Absent a sufficient
showing, the Administrator cannot
make the required determination and
cannot grant the waiver. If interpreted
literally, however, this burden of proof
would be virtually impossible for an
applicant to meet as it requires the proof

18 “Waiver Requests under Section 211(f) of the
Cloan Alr Act {Revised August 27, 1995)," found st
htip://www.cpa.goviotog/regs/fuels/additive/
waiver.pdf.

- period on the ap

of a negative proposition: That no
vehicle or engine will fail to meet
emission standards to which it bas been
certified. Such a literal interpretation
could be construed as requiring the
testing of every vehicle or engine that
will use the waived fuel. Recognizing
that Congress contemplated a workable
waiver provision, EPA has previcusly
indicated that reliable statistical
sampling and fleet testing protocols
couid safely be used to demonstrate that
a fuel or fuel additive under
consideration would not cause or
contribute to motor vehicles in the
applicable national flest failing to mest
their afplicab}e emissions stan .18

ile this demonstration typically
takes the form of reliable statistical
sampling and fleet testing protocols, an
applicant may also make a
demonstretion based upon a reasonable
theory ing emissions effects and
support these judgments with
confirmatory testing as an alternative to
providing the amount of data necessary
to conduct robust statistical analyses.1?
If a reasonable theory exists, based on
good engineering ju t, which
predicts the emission effects of a fusl or
fuel additive, an applicant may only
need to conduct a sufficient amount of
testing to demonstrate the validity of
such a theory. This theory and
confirmatory testing then form the basis
from which the Administrator may
exercise his or her judgment on whether
the fuel or fuel add’iLllive will cause or
contribute to a failure of the vehicles
and engines to achisve compliance with
their emission standards.® Thus, the
burden of proof calls for sufficient data
to conduct statistical analyses or to
conﬁ:lm a reasonable theory based on
sound e ant.

In d“mmnginee:i;%v a waiver
applicant has established that the
proposed fuel or fuel additive will not
causs or contribute to vehicles and
engines failing to mest their emission
standards, EPA reviews all of the
material in the public docket. Ata
minimum, the docket includes data
submitted with the application and the
public comments ang data received
duﬂnﬁ the public review and comment

lication, ¥PA may also
examine applicable data from any other
sources which may shed light on the
relevant analyses; such other data is also
placed in the dockst. EPA then
considers and ana all of the data to
ascertain the emission effects of the fuel

18 See 43 FR 41425 (September 18, 1978).

17 See 44 FR 12244 (February 23, 1978).

15 See Waiver Decision on A of B1
DuPont de Namours and Company {DuPont), 46 FR
6124 (February 28, 1983).

or fuel additive on the applicable
engines and vehicles.

conducting & waiver application
review, EPA’s emissions impact analysis
concentrates on the following four major
areas: 19 (1) Exhaust emissions, both
immediate and long-term {ducability);
(2} evaporative emissions, both
immedhate and long-term; (3) materials
compatibility; and (4) driveability and
operability. EPA evaluates the emissions
impacts in these four categories
individually and collectively and makes
its final determination based on whether
the new fuel or fuel additive will cause
or contribute to the failure of vehicles
and engines to meet their emissions
standards. Each category is further
discussed below.

Exhanst and evaporative emission
data are analyzed according 1o the
effects that a fuel or fuel additive is
predicted to have on emissions over
time. If the fue) is predicted to have
only an immediate effect on emissions
(i.e., the emission effects of the fuel or
fuel additive are immediate apd remain
cosﬁsgnt throughout the life of the
vehicle or engine when operating on the
waiver fuel), then “bnckft'g-back”
emissions testing will suffice. However,
if the fuel or fuel additive affects the
operation of the engine or related
emission control hardware in a physical
manner {e.g., operating temperatures,
component i on, chemical
changes, increased permeation, and-
materials degradation) that might lead to
emissions deterioration over time, test
date is nesded to demonstrate that the
long-term durability of the emissions
control system is not compromised by
the fuel or fuel additive such that it
would cause or contribute to the engines
or vehicles failing to meet their
emissions standards. %

Materizls compatibility issues can
lead to substantial exhaust and
avaporstive emissions increases. In most
cases, materials incompatibility issues
show up in emissions testing; ever,
there may be impacts that do not show
up due to the way the testing iz
performed or because the tests simply
do not capture the effect, especially if
muaterials compatibility effects are
determined 1o result with use of the new
fuel or fuel additive over time. EPA has
required applicants to demonstrate that
new fuel or fuel additives will not have
materials compatibility issues.2®

A change in the driveability of a
motor vehicle that results in significant
deviation from normal operation (i.e.,
stalling, hesitation, etc.} could result in
increased emissions. These increases

19 Sae 44 FR 12244 {February 23, 1978).
20 Ses 44 FR 1447 (January 5, 1979).
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may not be demonstrated in the
emission certification test cycles but
instead are present during in-use
operation. In addition to conswmer
dissatisfaction, a motor vehicle stall and
subsequent restart can result in a
significant emissions increase because
hydrocarbon {HC) and CO emission
rates are typically highest during cold
starts. F ex, concerns exist if the
consumer or operator tampers with the
motor vehicle in an attempt to correct
the driveability issve since consumers
may attempt to modify a motor vehicle
fron: its original certified configuration.

IV. Waiver Submissions and Analysis
of Light-Duty Motor Vehicle Issues

This section discusses Growth
Energy’s waiver submission, comuments
received on it, and EPA’s waiver
decision and analysis for light-duty
motor vehicles, The discussion groups
vehicles according to our decision:
MY2007 and newer light-duty motor
vehicles for which we are approving the
waijver, MY 20012006 for which we are
deferring a decision, and MY2000 and
older motor vehicles for which we are
denying the waiver.

As described in Section Ifl, Method of
Review, above, the Agency svalnated
Growth Energy’s waiver request and
made its decision based on four factors:
(1) Exhanst emissions impact—both
immediate and long-term (known as
durability); (2) immediate ecchaust
semissions impact; {2} evaporative

m impacts—both immediate and
long-term; (3) the impact of materials
compatibility on emissions; and, (4) the
impact of drivability and operability on

emissions.

A. MY2007 and Newer Light-Duty Motor
Vehicles

While this section discusses the
rationale of our decision for MY 2007

and newer lght-duty motor vehicles, it
references information related to other
model years ag Growth Energy’s

submission was not model year specific
and neither were the comments. In
addition, we believe it was impertant to
discuss MY2007 end newer motor
vehicles in the context of how they are
different from carlier model year light-
duty motor vehicles.

1. Exhaust Emissions—Long-Term
Durability
a. Growth Energy’s Submission

For long-term durebility testing
(“durability » Growth Energy
suggests that durability testing is not
required for E15 for two reasons. First,
in its waiver application and public
comments, Growth Energy argued that
emissions testing to determine the

impact of long-term use of E15 on the
emissions control system is not required
for E15 because EPA has waived
durability testing for oxygenates in the
past. Growth Energy contends that EPA
has determined that oxygenates such as
ethanol do not require durability testing
because the Agency is “unaware of any
long-term deteriorative effects on
exhaust emissions agsociated with
oxygenates” 2! and that “the vast
majority of data indicate that the effect

of tes on exhanst emissions over
time has not been a significant issue.” 22
Growth argued further that it

would be “arbitrary and capricious” for
the Ageney to require durability testing
for E15 considering EPA’s long-standing
position that oxygenates like ethanol
will not have long-term exhaust
emissions effects.

Growth Energy's second argument is
that EPA may accept reasonable &
theoretical judgments regarding the
emission effects of a fuel as an
alternative to direct testing of motor
vehicles, and that in this cass, fuel
volatility specification, limited
durability emissions testing, and data
regarding materials compatibility and
driveability could be used to establish
and confirm such a theory. Growth
Energy that the collection of
studi;a;d supplied in the nfpplic&ﬁon,
coupled with 30 years of experience
using £10, ides a rational basis to
developa that E15 will not cause
or contribute to emissions failures in

motor vehicles. Growth Energy feels that

the studies supplied in the application
supply enough data to confirm their
;heory and this alleviates the need for
ong-lerm emissions testing.
nIEparﬁcnlar. Growth suggests
that since a study conducted by the
Rochester Institute of Technology
{RIT)** examined the effects of E20
(gasoline-ethanol blend containing 20
vol% ethanol) on 10 vehicles over
significant mileage accummnlation
(75,000 miles combined), and found no
issues when comparing E20 emissions
performance with E0 (gasoline
containing ne ethanol) emissions
performance, that “E20 will not have a
significant deteriorative effect on
applicable vehicle parts.” 24 Growth
Energy believes that this is enough

21 Sge 53 FR 33846 (September 1, 1988).

33 Spe 44 FR 10530 (February 21, 1979).

23'The slifect of E20 ethanol fuel on vehicle
emissions, B Hilion and B Deddy, Center for
Integrated Studies, Rochester
Institute of Technology, June 26, 2008. Ses EPA—
HOQ-OAR-2000-0211. (*Ths RIT Stuety™).

24", Fox A Waiver Parsuant to Section
211(£}4) of the Clean Air Act For E-15" Submitted
by Growth Bnergy on Behalf of 52 United States
Ethanol Masofactusers; EPA Docket #EPA-HQ-
OAR-2000-0211-0002.8.

information to satisfy long-term exhanst
emissions testing requirements. In its
comments, Growth Energy supplied an
updated summary of the RIT Stud;
which details RIT’s expansion of the
driveability p to 400 motor
vehicles. Growth Energy argues that the
updated summary of the RIT Study that
they submitted in their comments has
shown “no significant issues” with over
400 motor vehicles that have
accumulated over 1.5 million total
combined miles and found that
“emissions may be reduced through use
of E-20.” 25 Growth Energy contends
that this study confirms their theory that
E15 will not cause or contribute to
motor vehicles failing their emissions
standards over their full useful lives.

b. Public Comment Smnmary

Several commenters responded that
the RIT Study has limitations and does
not alleviate concerns about the long-
term emissions impaeets of using E15 in
motor vehicles. The Manufacturers of
Emissions Controls Association (MECA)
argues that emission control-related
concerns regarding the use of E15
include the potential for accelerated
thermal deactivation of three-way
catalysts equipped on existing light-
duty motor vehicles or nonroad engines,
dus to higher exhaust temperatures that
have been cbserved on engines fueled
with mid-level ethanol blends in
compariscn to E0 and E19. MECA
argues further that the thermal
durability of three-way catalyst
formulations is a function of time,
catalyst temperature, and gas
composition; extended catalyst
exposure to higher exhaust
temperatures, especially in the presence
of oxygen-rich exbaust conditions that
can be created through the use of E15,
can accelerate catalyst thermal
deactivation mechantsms {e.g., sintering
of active precions metal sites, sintering
of oxygen storage materials, and i
migration of active materials into inert
su materials).26

y commenters point out that
Growth Energy submitted and cited only
a summary of the RIT Study. The
summary, as these commenters nots,
omits key details necessary to evaluate
the conclusions that Growth Energy
draws from the RIT Study. For example,

25“Growth Energy’s Comments on Notice of Clean
Ailr Act Wadver Application Te Incresse the
Allowsble Contant of Gasoline to Fifteen
Percent,” EPA Docket #EPA-HOQ-OAR-2008-0211—
27211

2®5+Staternent of the Manuiacturers of Bmission

up to 15%," EPA Docket #EPA-HQ-0OAR-2009—
0211-2441.1.
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commenters noted thai the summary did
not specify the make, model and year of
the motor vebicles tested, making it
impeossible to determine the
representativeness of RIT"s motor
vehicle test fleet. Additionally, they
added that no actual data were included
in the summary for commenters and the
Agency to conduct independent
analyses of RIT's test results.
Furthermore, no detailed descriptions
outlining the fuel properties of both test
fuels (E0 and E20) were included in the
summary. Even through Growth Energy
provided an updated summary of the
RIT Study in its comments, this updated
summary still omitted impoztant details
necessary for commenters and the
Agency to eonduct an independent
analysis.

Auto manufacturers, refiners, and
several others similarly noted that
higher exhaust temperatures could
cause increased deterioration of
catalysts over time. These commenters
assert that this deterioration may
adversely affect a motor vehicle’s ability
to meet emissions standards,
particularly after significant mileage
accamulation.

Commenters noted that a recently
released Coordinating Research Gouncil
(CRC) Report E-87-1 (“the CRC
Screening Study” or “E-87-1") is the
first phase of another test program
developed to look at the egects of mid-
level gasoline-ethanol blends on U.S.
motor vehicles.2” The purpose of the
study was to identify motor vehicles
which used learned fuel trims to correct
open-loop air-to-fuel (A/F) ratios since
this may gauge the risk of the catalyst
to thermal degradation.2® This study is
the first phase of a two-phass study
evaluating the effects of mid-level
gasoline-ethanol blends on emission
control systems. The test program
identified and acquired a fleet of 25 test
motor vehicles with 12 of those motor
vehicles manufactured after 2000, The
study collected vehicle speed, oxygen
sensor A/F ratio, and catalyst
temperature data on four fuels (Ep, E10,
E15, and E20). Results com the
three gasolinesthanol blends with Eo.
The study concluded that a large
oumber of vehicles (12 of the 25 tested)
failed to apply long-term fuel trim 1o
correct for increasing ethanol levels

when operating in open-loop control.

27 Mid-level Ethanol Blends Catalyst Durability
Study Screening [CRC Report: B-87-1), June 2008
{“CRC Screening Study”), EPA Docket # EPA-HQ-
OAR-2000-0211-13970. Aveilable at: hitp//
WWw.Croao.com/reporis/recentstudies2009/E-87-1/
E-87-1%20Finai%20Raport %2007 08 _2008.pdf,

# Soe section IV.A.1.c. for & detailed discussion
of these terms,

Commenters also pointed out that the
CRC Screening Study showed increased
exhaust temperatures in motor vehicles
ga} failed tlclre apply long-term kimed

el trim when ing open loop at
wide open Ihrom E15 and E20.
This constituted seven of the sixteen
vehicles tested, and the average increase
was 30 degrees Celsius in thess motor
vehicles.

Several comments refer to a series of
studies conducted by Orbital Engine
Company for Environment Australia to
evalnate impacts E20 would have if
introduced in Australia (“the Orbital
Study”). The Orbital Study evaluated
emissions on total
hydrocarbon, CO, NOx and aldshydes,
materials com}mﬁbﬂity issues, and
driveability of E20 com to E0 with
a test fleet of five paired late model
Australian motor vehicies. The Orbital
Study completed emissions testing over
80,000 kilometers (about 50,000 miles).
The study notes that there were
substantial increases in regulated
poliutents for motor vehicles that nsed
E20 when compared with vehicles that
used ED after the accumulation of
80,000 kilometers. The study's authors
further point out that one motor vehicle
operating on E20 exceeded the
Australian NOx emissions standard.2®
‘The Orbital authors also examined
catalyst efficiency changes as a possible
cause of the changes in emissions as a
result of aging the motor vehicles on
E260. The Orbital authors conclude that
the exhaust emissions increases
occurred due to catalyst degradation
which they attribute to the increase in
exhaust tempersture from E20 use
during particuler modes of operation.
They continue by nating that the two
motor vehicles that experienced
drarpatic emissions inereases with E20
after aging were motor vehicle models
that failed to adjust to the higher oxygen
levels found in E20.

The Alliance of Antomobile
Manufacturers (“the Alliance”) reasons
that the Orbital Study, the CRC
Screening Study, and the DOE Pilot
Study 3¢ suggest that allowing the use of

28 Aftwr reviewing the emissions results presented
in the Orbital Study, we believe that these motor
vehicles’ certified exaissions standards are

comparable to the Ther 1 {1994 to 1980) motor
vehicle exhanst omissicns standards. in the United
States. '

Intermeciate Blands onr Legacy Vi
and Smail Non-rood Engines, Report 1—U) ,
National Remowable Energy Laboratory, F

E15 in motor vehicles could cause a
substantial number of motor vehicles to
fail emissions standards because of
increased catalyst detericration over the
motor vehicles’ full useful life,
;avsglecially in so-called “legacy vehicles™
ich constitute a bulk of the American
motor vehicle fieet. The Alliance asserts
that this uncertainty of the long-term
effects of E15 on catalysts durability
would require motor vehicle testi
over the full useful life to address these
concerns. The Alliance for a Safe
Ahernative Fuels Environment
(“ANSAFE”) conchuded that legally
“when the relevant effects can include
accelerated catalyst deterioration, back
to back’ testing to determine so-called
‘immediate’ emissions impacts is not
sufficient.” 51
Growth Energy submitted two
responses to the Orbital Study. First,
Growth Energy commmented that the
motor vehicles tested in the Orbital
Study were designed for Australian
emisgion standards and are not
representative of motor vehicles found
in the US. Second, since much of the
research Orbital relied on was
conducted in the 1980s and early 1990s,
Growth Energy peints out that the “11.8.
fleat has been redesigned significantly
since the mid-1980s to accommodate
different fuel blends and meet the
world’s most stringent emission
lations.” 32
ifically addressing the issue of
s][;:;n catalyst temperatures, Growth
Energy, ACE, and others responded in
their respective comments tﬁet higher
catalyst temperatures are not necessarily
harmful to tg:r:atalysts.” They point
out that the catalyst tamperature
increases in the DOE Pilot Study were
relatively small and well within normal
operating temperatures. These
commenters note that the
temperatures only occurred in certain
motor vehicles and only when those
motor vehicles were operated in the
rarely used wide open throttle mode.
Growth Energy points out that for the
seven motor vehicies that adjusted for

2009, as ths “DOE Pilot Stody”. EPA Docket #EPA—
HQ-0AR-2085-0161-2880._

3 “Exhibit B, Supplemental Statutory Appendix
To the Comments of the Alliance for a Sefe
Altemnative Paels Enviromment On the for
‘Waiver of the Prohibition in Section 211{f}1) of the
Clean Air Act

Noticed for Comment at 74 FR 18,228 (April 23,
2009¥", submitted by AISAFE, EPA Docket #EPA—
HOQ-OAR-2009-0211-2550.2_

32"ATTACHMENT A: Responses to Anecdotes
and Unfoumded Claims Regarding E-15,” subsmitted

by Growth Enargy, EPA Docket #EPA-HQ-OAR-

2000-0211-2721.2.

$n fact, ACE argues that these increased catalyst
tamperatures may be responsible for the
decreases in NOx emissions foumd in the DOBE
Study and RIT Stndy. See ACE's Commsnt, 8.
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the extra oxygen from the increased
ethanol blends, catalyst temperatures
were cooler on average.

c. EPA Response Regarding the Need for
Long-Term Exhanst Emissions
{Durability) Testing
i. General Long-Term Exhaust Emissions
{Durability) Concemns

Ethanol impacts motor vehicles in
two primary ways. First, as discussed
below, ethanol enleans the A/F ratio
(increases the proportion of oxygen
relative to hydrocarbons) which can
lead to increased exhaust gas
temperatures end potentially increase
incremental deterioration of emission
ance over
time, possibly causing catalyst failure.
Second, ethanol can cause materials
compatibility issues, which may lead to
other component failures (this will be
discussed further in sections IV.A.3 and
IV.A.4 below). Uliimately, either of
these impacts may lead to emission
increases. .

Dus to the increased oxygen content
of E15 relative to E10, motor vehicles
operated on E15 will Bkely run even

- leaner than those operated on E10

depending on the vehicle technology
and operating conditions. It is also
relevant to note that all motor vehicles
are emissions and durability tested for
exhaust emissions certification p
using an EO fuel; therefore, this effect of
ing from E10 to E15 will not be
present during certification and
compliance testing. Enleaned
combustion leads to an increase in the
temperature of the exhaust gases. This
increase in exhaust gas temperatures has
the potential to raise the temperatures of
various excheust sysiem components
e.g., exhuus‘ti valves, exhaust manifoiils,
catalysts, and exygen sensors) beyon
their design limits. However, ﬂd on
past experiance, the most sensitive
component is likely the catalyst,
particulerly in older motor vehicles
‘with early catalyst technology. Catalyst
durability is highly dent on
temperature, time, foed gas
composition. Catalyst temperatures
must be controlled and catalyst
deterioration minimized during all
motor vehicle operation modes for the
catalyst to maintain high conversion
efficiency over the motor vehicle’s full
useful life (FUL). This is particularly
important during high-load operation of
a motor vehicle where the highest
exhaust gas temperatures are typically
encountered and the risk for catalyst
deterioration is the greatest. Catalysts
that exceed temperature thresholds will
deteriorate at rates higher than
expected, compromising the motor

vehicles® ability to meet the required
emission standards over their FUL.
Extended catalyst exposure to higher
exhaust tamperatures can accelerate
catalyst thermal deactivation
mechanisms (e.g., sintering of active
precious rostal sites, sintering of oxygen
storage materials, and migration of
active materials into inert support
materials). While this damage can occur
at a highly accelerated rate with a
sudden change in temperature (e.g.,
with a misfire a]lowingerr:w fus] to reach
the catalyst), it is more likely to occur
over time from elevated exhaust
temperatures as may be experienced
with frequent or even occasional
exposure to E15. This deterioration may
adversely affect a metor vehicle's ability
to meet emissions standards,
particularly after significant mileage
accumulation.

Some motor vehicles may be designed
in ways thet manage catalyst
temperatures by compensating for the
oxygen in the fuel under all operating
conditions, including high loads. This is
achieved by using a closed-loop fuel
system that measures the A/F ratio and
makes the appropriate corrections to
maintain the A/F ratio in the very tight
band of operation around stoichiometry
necessary for optimum catalyst
performance and reductions in HC, CO,
and NOx emissions. The corrections can
be applied to other areas of operation to
achieve the desired A/F ratio. The part
of the closed-loop fuel system that is
responsible for the correction to the
A/F ratio is referred to as “fuel trim,”
The fuel trim adds or removes fuel to
the engine in order to maintain the
required A/F ratio. If the measured A/

F ratio has insufficient oxygen or is
“rich,” com) to what the engine
needs, the fuel mxln mflllxel instruct tb?;h fuel
injectors to inject less , ma e
A/F ratio “leaner.” The op sitl:ahi]ftrue
if the % AJF ratio has too fﬁ“icfl(:
oxygen and n to inject more fuel for
a “richer” A/F ratio. The fuel trim is
generally comprised of two major parts,
short-term fuel trim and long-term or
learned or adaptive fuel trim. Learned or
adaptive fuel trim can also be applied to
open-loop operation such as high-load
or wide-open throttle to alleviate the
catalyst temperature increases caused by
operating on E15. However this practice
has not been consistently employed by
all manufacturers.

ii. Response to Growth Energy’s First
Argument

In its first argument Growth Energy
asserted that long-term exhaust
emissions testing (“durability testing”)
not ired for E15 becauss EPA has
waijved durability testing for oxygenates

is

in previous waiver decisions. The
Agency believes that Growth Energy’s
wajver request application is different
in substantial ways from previous
oxygenate waiver applications that EPA
has reviewed. Previous oxygenate
waivers have, at most, resulted in
increased fuel oxygen levels of up to
around 2.7% by weight oxygen. E15, for
the first time, would add significantly
more oxygen lo the fuel, up to around
5.5% by weight oxygen depending on
the density of the gasoline to which
ethanol is added. This increase in
oxygen content is double the current
axygen content limit that EPA interprets
10 be substantially similar to motor
vehicle gasoline used in the certification
of motor vehicles.?¢ Additionally, with
the exception of the original E10 waiver,
which was not granted through an EPA
decision but through the operation of
law,3% and the Tertiary-buty! Alechol
waiver, which leads to oxygen content
of about 1.6 percent, EPA has placed a
condition on all other gasoline-alcohol
waivers requiring a corrosion inhibitor
to deal with the aggressive nature of
these fuels:

In addition to this very large increase
in oxygen content compared to the
waivers granted by EPA over 20 years
ago, the emissions standards that motor
vehicles must achieve have become
much more stringent over time. As a
result, emissions control systems have
also changed significantly over time.
The emissions controls systems of
vehicles over the last 20 years have
progressively bacome more dependent
on the ability to control the
deterioration of the emissions control
system, especially the catalyst, to
achieve compliance with the emissions
standards over the full useful life of the

_motor vehicle. Of particulsr importance
-is the ability of emissions control

systems over time to limit or control
long-term deterioration by accounting
for the oxygen level of the fuel. The
oxygen content levels at issue in this
waiver application raise serious
concerns about long-term durability.
This concern is supported by
information in several studies.

For both of these reasons, EPA rejects
Growth Energy’s claim that long-term
exhaust emissions (durability) testing is
not required for the £15 waiver request
and that it would be ar or
capricious for EPA to require durability
testing for this waiver.

34 Spe 73 FR 22277 (April 25, 2008},
5 See 44 FR 20777 (April 8, 1079).
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iii. Response to Growth Energy’s Second
Argument

Growth Energy in its second argument
concluded that £15 does not require
long-term exhaust emissions (durability)
test data, because, as they state, EPA
may accept reasonable theoretical
judgments as to the emission effects of
a fuel as an alternative to the direct
testing of motor vehicles. However,
Growth Energy has not presented a
reasonable and valid engineering theory
1o demonsirate that E15 will not
detrimentally un?acl the durability of
emissions control systems such that
engines and vehicles can still meet their
emissions standards while using E15.
They point to fuel volm
specification, limited ility
emissions data regarding
materials compatibility and driveability,
as well as the collection of studies
supplied in the application, coupled
with 30 years of experience with using
E10, as providing a rational basis for a
theory that E15 would not cause long-
term dsterioration of the emissions
conirol systems of motor vehicles.
However, this is not an enginesring
theory or an engineering analysis.
Growth Energy has not analyzed the
design of emissions control systems and
their changes over time, as emissions
standards have incressingly become
more stringent. Nor has Growth Energy
. explained from an engineering
perspactive why in theory the cxygen
levels found in E15 should not lead to
durability problems for the emissions
control system when used over time.
Instead, Growth Energy points to the
same information as the source of
its theory as well as the data-used to
confirm its theory. This highlights the
circular nntur:uclc? Growth Energy’s
a:rgumem.aswe!lnsttlazalg:m ofand
_ engineering analysis that identifies an
explains any theory Growth Energy

Absent such a theory, one would
perform the durebility testing and draw
conclusions from testing about the
impact of E15 on long-term durability.
In essence, Growth Energy is suggesting
that the data and testing it presents
provides such an evidentiary basis and
is as credible as data from
actual long-term ility testing for
drawing such conclusions. Instead of
presenting a reasoned engineering
theory and data to confirm it, they are
presenting what amounts to an
aliernative evidentiary basis o long-

“term durability . However, the
information that Growth Energy relies
g:sisnotadeqmtopmvide such a

is.

For example, the RIT Study that
Growth Energy cites does nai support
the conclusions that Growth Energy
draws kumcanythis test program. that
Specifi , Growth Enu? argues
because the RIT Study had run 10 motor
vehicles over 75,000 miles without any
serious issues, a reasonable theory
concerning E15°s effects on long-term
durability may be inferred. However, 10

motor vehicles run over 75,000 miles on
E20 is only an av of 7,500 miles
per motor vehicle. This is substentially

lower than the 100,000/120,000 fuil
useful life of the motor vehicles in the
tast . Similarly, Growih Energy
argues ﬂﬂm expanded RIT Study ran
400 motor vehicles over 1.5 million
combined miles without significant
issues. However, 400 motor vehicles run
over 1.5 million miles iz an average of
3,750 miles per motor vehicle.
Additionally, Growth Energy suggests
that RIT found decreases in the
amissions of pollutants in
RIT’'s 400-vehicle drivesability study, but
no actual emissions testing on those
motor vehicles was performed. In the
updated RIT that Growth
Energy submitted during the comment
period, RIT had not conducted any
additional motor vehicle emissions

since the earlier summary.
tnall:&lhhﬂminiﬁalcuniasionstﬂsﬁng
€O in 2008 may suggest

decreases in regulated pollutants, it
does not address concerns that
increased ethanol levels in gasoline may
lead to increased exhaust temperatures,
increased catalyst deterioration, and
increased emissions over time. Since the
RIT study only ed emissions
testing on 10 of the vehicles {4 of which
were Ford F250 trucks), and the mileage
accumulated on E20 for each vehicle
wasﬁarhssthnnthad:nzo,mmﬂem,
it is not possible to draw nate
conclusions concerning
e ST
@ COMm)| on O tost
'l‘lzeﬁgmcyﬁndsthatnmofthe
other studies or information cited by
Growth Energy specifically addresses
the concern with the effect of increased
exchanst temperatures due to increased
ethanol levels and how that will im
ths motor vehicles' ability to meet their
emissions standards over their useful
life. The studies and material may
provide information relative to other
aspects of ethanol impacts but fall short
of any substantive
i on on the long-term effects of
midlevel gasoline-sthanol blends on
emissions control systems. Nor do any
of the studies that Growth Energy cites
provide sufficient informaticn to lead
the Agency 1o believe that there will not
be long-term durability concemns. -

even after

Growth did not provide any data
or analysis of warranty or repair
information from in-use experience with
E10 vs. EO with which to assess what
the impact has been over the last 30
years from the use of E10 in the in-use
flest, nor any information showing how
the results of such an analysis would
change with the usa of E15. Therefore,
we do not agree with Growth Energy
that durability testing is not required.
The Agency concludes that the
studies and other information cited in
Growth Energy’s waiver request
application, sand its public comments,
do not demonstrate that E15 is not likely
to have adverse impacts on the long-
term exhaust emissions {durability) of
the emissions control system over the
full useful life of motor vehicles. The
DOE Pilot Smdy, the CRC Screening
Study, the Orbital Study, comments
from the automobile manufacturers, and
our engineering judgment, as discussed
below, all indicate that legitimate
concerns exist that E15 could accelerate
the deterioration of the catalysts in a
sizeable portion of the national fleet,
leading to increased emissions.
Therefore, EPA finds that the limited
durability testing and other information
relied upon by Growth Ensergy is not
adequate by itself to determine the long-
term durebility impact of E15 on
exhaust emissions control systems.

d. Durability Studies and EPA Analysis

A number of regulatory actions have
taken place since 2000 which have
placed an emphasis on real-world
testing of motor vehicles, which in turn
has led to in emission control
systems. First, the Compliance
Assurance Program, more commonly
kniown as CAP2000, took effect with
MY 2001 motor vehicles and was
designed to place maore emphasis on the
“in-use” mmance (or the
performance of motor vehicles once
they are in customer service) of motor
vehicla emission controls with motor
vehicles operating nationwide on the
different available fuels. The In-Use

Verification Program (IUVP) introduced

under CAP2000 requires manufacturers
to perform exhaust and evaporative
emissions tests on customer motor
vehicles at low and high mileage
intervals. This emphasis on real-world
motor vehicle testing provided

' manufacturers with increased incentive

to consider the i of different
marketplace fuels, including E10, when
dev:rlgf:ing and testing their emissions

con ems.,
by MY2004, Supplemental
Federal Test Procedure (SFTP)

emissions stendards were fully phased
in, SFTP emissions standards expanded
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vehicle emission testing to better

resent actual consumer driving
habits and conditions by including the
TJS06 test {a high speed and high
acceleration cycle), the SCO3 test (an air
congditioning test cycle run in an
environmental test chamber at 95 °F),
and a 20 °F cold test ran on the Federal
Test Procedure (FTP) cycle. In response
to these requirements manufacturers
developed more robust emissions
control systems (such as systems usin,
wide range oxygen sensors) capable o
withstanding the higher temperatures
experienced during these more severe
cycles without simply relying on
enriching of the ratio, cansing
emigsions 1o rise.

Third, beginning with MY 2004, the
Agency implemented its current and
most stringent emission standards—the
Tier 2 standards, with full
implementation for light-duty motor
vaficles and trucks and medium duty
passenger motor vehicles completed by
MY2007. Importantly, in order to
comply with Tier 2 full useful life
requirements, additional were

ired to ensure the durability of the

ust and evaporative emission
control systems over “real world”
conditions,

As a result of all of these standards,
Tier 2 motor vehicles (i.e. motor
vehicles subject to the Tier 2 standards)
are more t ologically advanced and
robust than cars built years ago. These
motor vehicles have improved hardware
as well as more sophisticated emissions
control systems and sirategies to help
maintain catalyst effectiveness
throughout the extended motor vehicle
operating range over which emissions
performance must be maintained. Motor
vehicles now have the ability 1o
precisely adjust for in the A/F
ratie of the engine and ultimately
maintain peak catalyst efficiency under
almost any conditim?',t such as exposure
to oxygenated fuels like those
containing ethanol. Auto mannfacturers
now warrant their new motor vahicles
to operate on gasoline-ethanol blends up
to E10.

While the Tier 2 regulations allowed
new motor vehicles to phase-in to the
Tier 2 standards from MY 20042009,
aciual manufacturer certification data
indicates that gasoline-fusled motor
vehicles reached full phase-in with
MY2007. MY2004-2006 motor vehicles
include a mix of Tier 2 and “interim
non-Tier 2” motor vehicles. Only some
flexible-fueled vehicles (FFVs) and
diese! motor vehicles remained as
interim non-Tier 2 motor vehicles in

MY2008 and 2009. .
To comply with the stringent Tier 2
standards, man must

minimize deterioration of the emissions
control system over a motor vehicle’s
FUL of 120,006 miles (40 CFR 86.1811~
04). In particular, catalyst deterioration
must be minimized and catalyst
temperatures controlled during all
motor vehicle operation modes for the
catalyst to work properly (i.e., foritto
maintain the necessary high efficiency
demanded by the Tier 2 standards). To
de g0, some manufacturers i ted
learned or adaptive fuel trim into their
motor vehicle designs to help control
the A/F ratio and alleviate catalyst
temperature increases even under open-
loop conditions. Others, through careful
hardware selection and certain
calibration approaches, designed their
motor vehicles with higher

margins to accommodate the effocts of
enleanment with gasoline-ethanol
blends. Regardless of their approach, all
manufaciurers have warranted their Tier
2 vehicles for operation on E10, and we
believe, bazmdb lon available deatg, that
they are capable of operating on
gasc]lline-etll:nol ble:mp to E15 as
well.

The test data that has been collected
supports our engineering assessment.
Several test programs were conducted
by CRC, the Naticnal Renewable Energy
Laboratory (NREL), Oak Ridge National
Laboratory and DOE to study the effects
of E15 on Tier 2 vehicles, with the key
study being the recently completed DOE
Catalyst Study, discussed in more detail
below. The CRC ing Study and
the DOE Pilot Study measured exhaust
and catalyst temperature and/or
evaluated the ability of motor vehicles
to apply learned fuel rim to adjust for
the enleanment due to ethanol during
open-loop operation. As discussed
above, leaner, hotter exhaust subjects
the catalyst to greater risk of high
temperatures and long-term catalyst
deterioration and damage, and applying
the learned fuel trim to loop
operation is one of several methods
manufacturers use to protect against
this. Since roughly half of the motor
vehicles tested in these test programs,
including roughly half of the Tier 2
motor vehicles, did not apply leamned
fuel trim, and those motor vehicles that
did not apply learned fuel trim
experienced higher catalyst and exhaust
temperatures with E15, these screening
studies highlighted the potential for
concern. However, the lalck of
compensating for sthanol content while
in open-loop operation indicates onty
the potential for temperature problems
te occur, and elevated temperatures
only indicate the potential for catalyst
deterioration; motor vehicles that de not

apply leamned fuel trim may still have
thermasl i

To evaluate the actual impacts of E15
on Tier 2 motor vehicles, DOE
performed a catalyst durability test

.3 the DOE Catalyst Study,
throughout 2009 and 2010 on 18 Tier 2
motor vehicle models from high sales
volume models of the various light-duty
l:m:bi.l:n‘ﬁ vehicle manufacturers. The
specific purpose of the program was to
evaluate the long teym effects of E0, E10,
E15, and E20 on catalyst system
durability. The program also provided
other limited but valuable information
relavant to today’s partial waiver
decision, such as materials
compatibility, eva ve control
system integrity, diagnostic system
sensitivity and general driveability.
Without the results from thig test
program, EPA would not have had the
information necessary to properly assess
the long-term exhaust emission
(dmmy] performance of E15.
Program results indicate that the
changes manufacturers made
(calibration, herdware, eic.) to their
motor vehicles to comply with the Tier
zmdudsm havsinfnctresulem ted in the
capability of the motor vehicle catalysis
to withstand the additional enleanment
caused by E15, regardless of whether or
not the motor vehicles utilized learned
fusl trim while in open-loop operation.
The test program results show that a

ive cross section of the Tier
2 fieot maintained their exhaust
emission performance on E15 over the
full lifs of the motor vehicles.
The discussion which follows contains
a description of the DOE Catalyst Study
and presents and analyzes its results.

i. DOE Catalyst Study Overview

The Intermediate Ethanol Blends
Emissions Contrals Durability Test

{*DOE Catalyst Study™) was
m-d in 2008, following
enactment of the Energy Independence
and Security Act of 2007, to investigate
the potential impacts of gasoline-
ethanol blend levels above 10% on the
durability of vehicle emissions control
systems. Tha was

sul to Southwest Research
Institate {SwRI), Transportation
Research Center (TRC) and
(E];.'lrc)vironmemal Testing Corporation

ii. Vehicle Selection and Matching

Sevaral relevant criteria were used to
determine the motor vehicle models
solected:

3¢ Catelyst Durobility Study, Department of
Tier 2 vehicle testing complated September
2010. Final report due oeady 2011,
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+ Tier-2 compliant.

» Manufacturer and sales/registration
volumes.

» Whether a motor vehicle did or did
not apply learned fuel trim (LFT or non-
LFT, respectively) at wide-open throttle
(WOoT).

Other studies also impacted sslection:
EPA's EPAct motor vehicle study at
Southwest Research Institute (SwRI)
which was expanded into the CRC's E-
89 study,3” CRC's E-87-1 study {CRC
Screening Study), and the DOE Pilot
‘Study. Based on the motor vehicle
models EPA used to represent the Tier

2 fleet in the CRC E-89 study, DOE
consulted with CRC and then instructed
the national laboratories to utilize the
same get of motor vehicle models for the
long-term durability studies, with one
exception (at the request of CRC, they
switched out a Toyota Sienna for a
Nissan ).

All the motor vehicles within a model
set (one motor vehicle for sach fuel
tested within a model) were matched to
prevent confounding of the data by
undesirable motor vehicle attribute
changes. The engine family, engine
displacement, evaporative emissions

conirol family, model year, powertrain
control unit calibration, axle ratios,
wheel size, and tire size were
constrained to be identical within a
motor vehicle set. Physical inspections
of the motor vehicles to eliminate
obvious problematic motor vehicles
(such as those with gross fluid leaks,
obvious and excessive body damage,
efc.) were also a part of the selection.
Pre-owned motor vehicles” initial
odometer readings were to be within
10,000 miles amongst a motor vehicle
set,

Table IV.A -1 Vehicle Attribute Summary.

iii. Fuels and Blending

Emissions and related tests were
conducted using an emissions
certification gasoline and splash
blending batches of E10, E15 and E20
on site, The gasoline-sthanol blends
were blended from emissions
certification gasoline and denatured
fuel-grade sthanol. These emissions test
fuels wore termed EO {for sthanol-free
emissions fuel), E10 {for 10% ethanol
emissions fuel), E15 {for 15% sthanol
emissions fuel) and E20 {for 20%
ethanol ef::;}sslom fael). by splash

Aging fuels ware produced by sp
blending fuel-grade ethanol with non-
ethanol containing gasoline obtained
commercially by the subcontractors in
their local area, rather than emissions
certification gasoline. The aging fuels

" >7E-89, Eneag cy Act [EPAct) Light-duty
Vahicle Fuel Engds.(ﬂm and the National

were designated RE0, RE10, RE15, and
RE20 with *R” conveying biandmg from
retail gasoline.

iv. Emissions Test Protocol

Motor vehicles were subjected to
emissions {FTP) and related tests at the
following points during the test
program: {1} At the of mileage
accumulation; (2) at least one mid-
mileage point; and (3} at the end of
mileage accumulation. DOE consulted
with CRC on recommended testing
procedures. At SwRI and TRC, the
acceptance tests also included WOT
tests to aid in classifying the vehicles as
oeither LFT or non-LFT motor vehicles.
At each emissions test interval,
duplicate FTP tests were conducted on

motor vehicle using both the

R hle Energy Lab

tory {NREL) are

V4 Preject Vehicle Summary (Vahicls Aging) } | ] l
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gasoline-ethanol blend assigned to the
motor vehicle as well as ED. (i.e. the
“E15” motor vehicle received duplicate
FTPs on both E15 and E0.} The motor
vehicles also underwent compression
and leak-down checks at sach emissions
interval. Tier 2 compliant motor
vehicles were driven up to their full-
useful life {120,000 rmf;s) The initial
mil of the Tier 2 motor vehicles

from near zero to approximately
50,000 miles. These vehicles were
driven approximately 70,000-120,000
miles during the program.,

New motor vehicles were first aged to
4,000 miles to stabilize the engine and
emissions control systems, followed by
the initial emissions test. The motor
vehicles then accumulated mileage until
the first mid-aging emissions tests at

sponsoring extensive testing of ethanol fuel affects
in connection with project E-59.)
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60,000 miles. This cycle was then
repeated to 90,000 miles for the motor
vehi under test at ETC. At TRC and
SwR], the 90,000 mile emissions tests
were not conducted. All vehicles ended
aging at 120,000 miles. Pre-owned
motor vehicle sets with less than 70,000
miles at the start were mid-aging tested
at 95,000 miles with end-of-aging tests
at 120,000 miles.

v. Mileage Accumulation
The standard road cycle (SRC) was

used for all aging. The SRC is the
official EPA &‘;.
in the whole motor vehicle exhaust
durability procedure. This isa
recommended EPA procedure that the
manufacturers regularly use for
verifying full useful life emissions
capability. It has an average speed of
46.3 mph and a maximum of 75 mph.
The Nissan (Quest aging was changed
part way through aging to a series of
steady speed laps on the test track at
TRC at DOE’s direction 1o accelerats
completion of this metor vehicle set.
ETC and SwRI used mileage
accumulation dynamometers (MADs)
for aging. Motor vehicles at TRC were
aged on a closed test track. Drivers

ving cycle used for aging

followed the SRC as they drove the
motor vehicles around the track. To
complete the test program required
motor vehicles to undergo anywhere
from six to nine months of mileage
accumulation and emission testing.

vi. Powertrain Component Inspection

At the end of motor vehicle mileage
accumuliations and emissions testing at
SwhRl, six pairs of engines were
disassembied and analyzed for signs of
waear and materials compatibility
problems of concer m& gasoline-
ethanol blends that might indicate
durability concerns with E15 that did
not show up in the accelerated aging
testing performed.?® The eight different
types of evalustions performed
included:

» Evaporsative Emission System
Integrity Check—a low pressure smoke
Ieak test.

+ Evaporative Canister Butane

Working Capacity Check.

. g:‘ﬁl log:m\?ear—measunng overall
cam height to indicate wear.

» Valve Seat Width and Valve Surface
Contour—to measure wear on the valve
seat.

¢ Valve Stem Heighl—to assess valve
seat recession,

+ Intake Valve Deposit measurement.

e ASTM D5185 Analysis of Engine
Oil Drain Samplss—to assess the
presence of wnusually high levels of
wear metals.

¢ Fuel Pump Flow Evaluation.

vii. Summary and Conclusions of the
Final Results of the DOE Catalyst Study

Tier Z motor vehicle testing
concluded in late September. Analysis
of the FUL emissions performance and
emissions deterioration rates showed no
significant difference between the E0
and E15 fusled groups. As shown in
Tables 2 and 3 below, three E0 aged
motor vehicles had failing emissions
levais at the end of the test program and
one additional motor vehicle failed one
of several replicate tests. Two E15 aged
motor vehicles had failing emissions
levels at the end of the test program.
However, none of the emissions failures
';]:gearad to be associated with the

ifferences in the aging fuels. There
were no emissions component or
material failures during aging that were
related to fueling. There was a catalyst
efficiency fault code on an E¢ motor
vehicle but not on the E15 eounterpart.

TABLE IV.A-2—E0 FUL ResuLTS COMPARED TO TIER 2 STANDARDS 39

Model LFT@WOT NOx NMOG CO
N Pass ... Pass e
Y Pass ... . PESS .
N Pass .. Fall ....

Y Pass .. - | Pass ...
N Pass .. Pass
N Pass .. . | Pass
N Fall ....oeovrennnne Pass
N Pass .. . | Pass
Y Pass ... Pass
Y Pass ... Pass
N Pass ... Pass
Y Pass ... Pass
Y Pass _ . Pass .
Y Pass Pass
N NA N/A
Y Pass Pass
Y Pass Pass
Y Fall .o | Pass
N Pass* Pass
2 1

*Denctes that average of emissions tests were beiow applicable FUL standard, but had at least one fest vajue above the applicable FUL

TABLE IV.A-3—E15 FUL RESWLTS COMPARED TO TIER 2 STANDARDS 40

Year Model LFT@WOT NOx NMOG co
2007 .. | ACCORd ......oceeeceemcrrreneeseanens N - J—— ] o ST f - -3
2006 .. | Siverado .............coeeecaes Y Pass Pass Pass.
2008 .. L ARIMA .. N Pass e [ PBBS rrseiiesesseisieanne | PBSS.
2008 .. 1 TS ... Y Pass Pass Pass.

33 Sputhwest Research Institute (SwRI) Project
0856845 Status Report, “Powerirain Compenant
spaction from Mid-Leval Blends Vehicie Aging

Study,” September 6, 2010. EPA Docket #EPA-HQ-
OAR-2009-0211-14016.

*»Our assessment of motor vehicles that exceeded
exaisgions standards at FUL mileage accummlation
is that the excesdances were not atiributable to the
fuol used,
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TABLE IV.A-3—E15 FUL RESULTS COMPARED TO TIER 2 STANDARDS %-—Continued

LFT@WOT NOx co
2007 .. N Pass.
2006 .. N . | Pass.
2007 .. N Pass.
2008 .. N Pass.
2009 .. Y Pass.
2009 .. Y Pass.
2009 .. N Pass.
2005 .. Y Pass.
2006 .. Y |} Pass.
2005 .. Y Pass,
2006 .. N . | Pass.
2009 .. Y Pass.
2009 .. Y . { Pass.
2009 _. Y Pass.
Total Fails 0.

'Der:gtesﬂ:atavemgaofemissbnsbs&wembebwappicabbFULstandam,bmhadatleasimmvaanaboveiheappﬂcableFUL

Using standard statistical tools, the
resulting test results shown in Tables
IV.A~2 end IV.A-3 support the
conclusion that E15 does not cause Tier
2 motor vehicles to exceed their exhaust
emission standards over their useful
life.

We performed a statistical analysis of
this emission data to assess the impact
of E15 on the rate of deterioration of
exhanst emissions. We used a general
linsar model in SPSS™ to perform this
analysis. Each individual test motor
vehicle was allowed its own base level
of emissions [e.g., the Taurus aged on ED
was allowed one base emission level
and the Taurus aged on E15 was
allowed a different base emission level).
This reflects the fact that individual
motor vehicles, even of the same design,
have emissions lovels that differ to at
least the same order of magnitude as the
effect of fuel quality on emissions. Each
model type (e.g., all of the Taurus motor
vehicles as a group) was also allowed its
own rate of emissions deterioration.
This reflects the fact that motor vehicle
design has a significant impact on the
rate of emissions deterioration. We then
tested the hypothesis that the effect of
aging the motor vehicle on E15 caused
a non-zero change in the rate of change
in non-methane organic gases (NMOG)
and NOx emissions. Each emission test
was weighted to reflect the number of
replicates performed on that motor
vehicle at a specific mileage test point,
For example, if only two replicate tests
were performed on the Tanrus aged on
EO at it mid-level test point {i.e., 67,000
miles), then each emission test was
assigned a weight of 0.5. If three

" %0ur assessment of motor vehicles that excesded
emissions standards at FUL mileage accumulation
ngnmmmnam:oms
fuel used.

raplicate tests were performed at that
mileage, then each emission test was
assigned a weight of 0.33.

e statistical analysis of the
remaining Tier 2 exhaust emisgion data
indicated that the rate of deterioration
in NMOG emissions decreased on
average, while that for NOx emissions
increased. However, the impacts wers
not statistically significant deterioration
at the 90% confidence level.+* Thus,
due to the variability in the effect across
the various test motor vehicles, we
cannot confidently reject the hypothesis
that the emission deterioration rates on
both blends are the same. In other
words, there is a significant chance that
the average impacts observed are the
result of the randomness in the data.
This conclusion is supported by the fact
that the average changes in NMOG and
NOx emissions deterioration rates went
in opposite directions. If the catalysts
had in fact been deteriorating faster with
E15, then all emissions should have
deteriorated consistently. Therefore, the
catalyst durability test resulis
also support the conclusion that E15
will not contribute to Tier 2 motor
vehicles exceeding their emission
standards over their full useful life. The
details of this statistical analysis con be
found in an EPA Technical Summary
located in the docket to this waiver
decision.2

41'The Agency has typically used a confidence
level of 0% in CAA section 211(f){4) waiver
requests instead of the more conventional 95%
confidence leval. We fos} that the 90% confidence
1evel increases the Mkelihood thet increases in
deterioration would be statistically significant and
therefore would ba mare comservative in this case.
Howaever, these differences are also not statistically
significant st the 85% confidence level.

42 Technical Summary of DOE Study on E15
Impacts On Tier 2 Vehicles snd Southwest
Teardown Report. EPA Docket #EPA-HQ-ODAR-
20090211,

The results of the vehicle tear-down
inspections were analyzed to assess
whether E15 exhibited any signs of wear
or materials incompatibility that might
indicate durability concerns that could
lead to elevated exhanst or evaporative
emissions that might not have shown up
in the FUL emission testing

43 For seven of the eight
evaluations performed, there were no
apparent differences at the end-of-life
betwsen the motor vehicles that were
opersted on E15 and E0. While
individual motor vehicle results varied
{as one wonld expect in inspections
such as this}, there was no pattern that
would suggest greater deterioration on
E15, and none of the measuremenis
indicated are a cause for a concern over
powertrain durability for the Tier 2
motor vehicles evaluated. The one area
where motor vehicles aged on E15
differed in their results was intake valve
deposits. E15 showed a consistent and
often significant incresse in intake valve
deposits in comparison to EO. This is
not surprising given that prior detergent
additive studies have shown E10 to be
a more savere test fuel for intake valve
deposits than EC. For this very reason
the fuel on which fuel additive
msnufacturers must certify their
detergent additive packages contains 10
vol% ethanol. Since the Tier 2 motor
vehicles did not show increased exhaust
emission deterioration over their FUL
with E15 in comparison to E0, the
increased intake valve deposits do not
appear to have lead to a corresponding
emissions increase. As a result, the
finding that E15 leads to increased
intake valve deposits appears to be
primarily an issue to be addressed in

4 fhid,
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future gasoline detergent additive
formulations.

Finally, the CRE engine durability
study *4 has limited relevance for the
waiver decision because it used only
E20 fuel. Initiat data is for eight motor
vehicles ranging from MY2001-2009
with initial mileage as high as 116,060
miles. The engines were removed and
dynamomseter-eged for 500 hours with
50% of the time at wide-open throttle
{3500 rpm). Since the stuc{;rsll;sad only
E20 fuel and did not test matching
engines aged on EO, there is no way to
determine the influence of the fuel
blend on engine dsterioration. There
were some elevated leakdown
measurements observed in the study but
there is no way to determine if they -
were fuel blend related or would have
occurred even with E0 fuel. Also,
several motor vehicles were listed as .
failing the Jeak tests yet the motor
vehlil;fes passed the leak test at later
points in the study. In any event, all the
engines that completed aging passed
their motor vehicle emissions tests.

2. Exhaust Emissions—Immediate
Effects for MY2007 and Newer Light-
- Duty Motor Vehicles

Instantaneous or immediate impacts
of a fuel or fuel additive are those that
are experiencsd essentially immediately
upon swi from the original fuel.
In the case of this partial waiver
decision, the immediate exhaust
emission impacts of interest are those
that are caused by E15 in comparison to
E0, which is the fuel on which the
motor vehicles were certified. The
immediate exhaust emission impacis
must be taken into consideration along
with the long-term or durability
emission impacts discussed in the
previous section in assessing the waiver.
‘This section discusses the immediate
exhaust emission impacts on MY 2007
and newer light-duty motor vehicles.
Discussion of immediate exhaust
emission impacts on other motor
vehicles is addressed in their respective
Energy's submission and information
supplied by commenters regarding
immediate emission impacts of E15
were not specific to the model year of
the motor vehicles, this section also
contains much of the information on
immediate emission impacts for other
vehicles as well.

a. Growth Energy’s Sabmission

Growth Energy supplied data
produced from several test programs

4 CRC Project No. {M-135-09--1B Engine
Durability Study of Mid-Level Ethanol blends, EPA
Docket #EPA-HO-OAR-2000-0211-14003.5.

that measured the immediate emission
impacts of E15 on motor vehicles
spanning a range of model years,
including several Tier 2 motor vehicles.
Growth Energy claims that the ACE
Study,** the RIT Study, the Minnesota
Center for Automotive Research (MCAR)
Study,*¢ and a DOE Pilot Study show
that E15 results in decreased emissions
of NOx, non-methane hydrocarbons
(NMHC]}, and CO on average, and no
increase in NMOG emissions when
compared to EO. Growth Energy argues
that these studies demonstrate that E15
will not canse or contribute to the
failure of motor vehicles 1o meet their
emissions standards. While much of the
data cited by Growth Energy was on
E20, they argued that because the
studies they submitted with their
application show favorable emissions
performance on gasoline-ethanol blends
that contained higher than 15 vol%
ethanol [i e., E20), those results should
‘e applicable to E15 by interpolation.

b. Public Comment Sumimary

The Alliance of Automobile
Manufacturers (“The Alliapce™) and
several others commented that EPA has
repeatedly outlined in past waiver
decisions and public presentations
important mstgzdological
considerations nece: to conduct a
rigorous test p ich would
provide data sugciant to satisfy waiver
criteria.*” Comments from the Alliance
describe the data requirements EPA has
required in the past, specifically noting
that those test pi required the
following: (1) Use representative test
fleets of motor vehicles available in the
market; (2) conduct back-to-back moter
vehicle pair testing to control for
variability; (3) eompare test fuel results
with a baseline certification fusl; (4) use
Federal certification test procedures
(FTP) for emissions testing; (5) evaluate
smiasions effects over the full useful life
for durability testing through real-world
aging; and {6) perform statistical
analyses to provide defensible results.
The Alliance went on in their comments
to highlight deficiencies in one or more

" mmnéy@d-wm ,
Final Energy & Environmental
Remoarch Cothor ad Mixaosors Cotaas for

Ethanol “ACE Study”. EPA Docket # EPA-HO-
OAR-2000-0211-0002.28.

4 Use of Mid-Range Ethanol/Gascline Blends in
Unmaodified

Comuwents, and the AlHance foz the Safe Alternative
Fusls Environment comments in EPA Docket
#EPA-HQ-OAR-2000-0211.

of these data requirements in each of the
studies cited by Growth Energy.

Additionally, the Alliance and others
argue that none of the stadies submitted
by Growth Energy used nationally
“representative” test fleets. The Alliance
points out that the American automobile
fleat takes about 20 years to tum over,
and that a well-executed study should
have a test flest that is proportionally
similar to the modsl years that comprise
the national fleet. The Alliance argues
that a bulk of the emissions data cited
in Growth Energy’s waiver request focus
on newer (i.e., Tier 2) motor vehicles
and do not adequately represent the
national motor vehicle fleet and that
these older motor vehicles may be more
sensitive to the effects of higher
gasoline-ethanel blends and constitute a
greater portion of the number of motor
vehicles currently in use. Many
comments recommend that the Agency
deny Growih Energy’s est based on
the potentiaily adverse??acts of E15 on
older motor vehicles.

Several commenters, including the
automobile manufacturers, eurn
refiners, environmental organizations
and State agencies, noted the expected
linear relationship between ethanol
content in gasoline-ethanol blends and
increased NOx emissions. These
commenters pointed out that the EPA
Predictive Models, MOVES model and
the MOBILES.2 model all predicted
increased NOx emissions as a gasoline-
ethanol blend increases the ethanol
conient. These models are used for air
quality modseling purposes for
compliance with State and Federal air
quality standards and are based on
comprehensive motor vehicle testing

ing decades. These commentars
argued further that these increases in
NOx may cause a sizable portion of the
motor vehicle fleet to exceed emissions
standards, ially if a motor vehicle
'was close to the emissions standard.

c. EPA Analysis

The Agency agrees with cominenters
that there are several limitations of the
studies cited by Growth Energy and/or
the analyses they performed, which
undermine their eonclusions. The ACE
study cited by Growth Energy does not
provide useful information to assess the
emissions performance of motor
vehicles for purposes of this waiver
decision since #t tested three non-flex
fuel Tier 2 motor vehicles primarily
under high-speed and high-load
conditions, atypical of most in-use
motor vehicle operation and not
representative of motor vehicle
certification conditions. The study
likely shows that the high heat of
vaporization and high ectane of ethanol
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can enhance vehicle parformance under
wide-open throttle conditions and high
loads, but the Ageney believes that it is
not relavant for evaluating emissions
under normal operating conditions as
observed on properly loaded motor
vehicles tested on certification test
cycles generally required for a waiver
emissien impacts demonstration.

The RIT Study cited by Growth
Energy was an interim report of ongoing
work in which ED and E20 fuels were
tested in 10 1998—-2004 model year
motor vehicles from the Menroe County
Flest Center, none of which were
designed to comply with Tier 2
emission standards. The emissions
testing performed at the timme of Growth
Energy’s applicatien failed to properly
measure emissions related to &e
sthanol (i.e., alcohols and aldehydes)
which contribute to the NMOG
emissions. Furthermore, the testing
schedule did not perform back-to-back
testing of the different fuels at common
motor vehicle mileage intervals, thus
confounding fuel and normal
deterioration effects. As discussed
below, we believe these shortcomings
were subsequently corrected in later
testing through the support of the NREL,
but the data cited by Cg-uwthEnergy
could not be used to quantify the
irnmediate emissions impacts of E15.

The MCAR Study cited by Growth
Energy tested 15 motor vehicles of
various model years from 1985 to 1998.
However, the emissions were measured
over only a hot portion of the
certification cycle and the individual
test resulits needed for analysis were
never submitted or made available to
the Agency. Therefore, it could not be
used to compare the emissions
performance of the motor vehicles to the
emissions standerds. Forthermore, since
only E10 and E30 were tested, it cannot
be used to quantify the immnediate
emission impacts relative to the official
E0 certification fuel.

Only the DOE Pilot Study cited by
Grorwt{ ides useful

information for assessing the immediate
exhaust emission impacts of E15. It
measured emisstons from 16 vehicles,
including seven Tier 2 compliant motor
vehicles, on E0, E10, E15, and E20
splash blends over the LA92 drive cycle.
However, even it is of limited
ussfulness in drawing conclusions
regarding the impact of E15 across the
large in-use motor vehicle fleet due to
the limited size and nature of the test
program (fleet makeoup, test fuels). The
DOE Pilot Study was not designed to
guntify the emissions impact across the
set but instead to probe a limited
sample of high sales volume motor
vehicles ed to different emission

standards for any immediate emission
problems. By itself, it is not a basis for
drawing any definitive conclusions with
to E15 emissions performance.
us, each of the individual studies is
of limited value in evaluating the
immediate emissions impact of E15
scross the various groups of motor
vehicles at issue in this partial waiver
decision .Asagu%thsseﬁt]utgi:sm
noe er as they do noi gaps
n m the various studies.
Therefore, the Agency does not believe
that the studies submitted by Growth
Engy adequately support the
conclusions that Gro MW
from them regarding the i i
exhaust emission impacts from using
E15. At the same time, the
believes that there is sufficient data and
information available to demonstrate
that the iinmediate emissions impact of
E15 follows the same pattern as E10 in
that there will be a decrease in NMOG
{as wall as NMHC and total HC) and CO
and an increase in NOx
emisgions. While the magnitude of the
NOx emissions increase is greater with
E15 it is still not enough to cause at
least Tier 2 compliant motor vehicles to
violate their NOy emissions standard.
There is a long history of test
that have been carried cut on
m motor vehicles and trucks
that have quantified the emisston
m:f)am of blending ethanol up to 10
vol% into gasoline. These test programs,
dating baek to the earliest days of
gasocline-sthanol blends, have found that
the oxxygen content of etharol enleans
the A/F ratic in motor vehicles during
open-loop operation, causing a decrease
in HC and GO emissions, but also
resulis in a ing increase in
NOyx emissions. These test programs
have also shown that during normal
closed-Joop operation the combustion
characteristics of ethanol contribute to
small increases in NOx emissions. There
are gther factors that can mo the

emission im , such as changes
to i occur or are made when
ethanol is added, the high heat of

vaj and high octane of ethanol,
and the and control algarithms of
the motor vehicle. However, similar

emission trends with ethanol have been
seen consistently in most carefully
controlled and p; y conducted
studies. These studies have been nsed to
relop emission models, such as the
EPA Predictive Models 48 incorporated

.“Amwpﬁmdmedwdwd
?HAW“M“WE!

hatcal S D + = Analvels uf
Califorwia’s Request for Waiver of the Reformulated
Ganoline Oxygesi Content Requirement for
California Covered Areas”, EPA420-R-01-016, Juns
2001,

2} Fusls

into the Ageney's MOVES model,*® that
have been reviewed.
The result is that for a typical E10 blend
of gasoline, exhaust NMHC emissions
have been found to decrease by about
5%, and NOy emissions to increase by
about 6%, relative to E0.50

While the magnitade of impact may
vary by a few percent depending on the
motor vehicle technology and how other
fuel ies change when ethanol is
blended into gasoline, the relative
magnitude and direction of the impacts
remains consistent for typical fusls.s

While there is a great known
about the immediate impacts of
gasoline-ethanol blends on emissions
from the past studies and modeling, it
is all based on pre-Tier 2 motor vehicles
and only ethanol blends up to E10. The
issue for the waiver is whether the
lmgacts of E15 wonid be significantly
different in comparison to E0 and cause
motor vehicles to violate their emission
standards over their full useful life, and
whether there is sufficient information
to support such a conclusion for Tier 2
muotor vehicles as well as other motor
vehicles. While the information

rovided by Growth Energy was of
Emlted value, we believe ihat the
additional information that is now
available can be used to assess the
immediate emissions impacts on Tier 2
motor vehicles sufficiently to respond to
the E15 waiver request.

CRC racently completed a test
program (E-74b) that evaluated the
emissions of E10 and E20
com with E0 {“CRC Emissions
Study”).** The study tested 15 MY1994—
2006 motor vehicles on EO, E10, and
E20. The motor vehicles represented a
cross-section of several motor vehicle
technologies and emissions compliance
levels, and included three Tiex 1, five
NLEV, and seven Tier 2 motor vehicles.
The test fuels were match-blended to.

yield appropriate test program volatility

“The Agency’s MOVES mode! has undergone
extensive peer review and testing, and incorporates
the EPA Predictive Models. :

5 These elfacts are based on the EPA Predictive
Models and wre consistent with
conclusions of CREC B-74b {e.g.. Figurs ES—~
svahnated were based on market
averages wnd were a3 follows: B0 had aromatics
content of 20.5 vol'%, a T50 of 215 °F, a TO0 of 325
°F, and sn RVP of 8.9 psi and E10 had arcmatics
content of 24.9 vol%. & T50 of 202 °F, Ted of 325
*F, i an RVP of 8.9 psi. Other parametors not
mentioned bare wese assumed to be held constant
betwseen the blends.

51 Remults basad on data mosily from vehicle
models that predated the Tier 2 emission standards,
30 soveral recent test progravas have been focused
on Tier 2 vehicles that will soon make up the
majority of the in-use flsot.

1 CRC Repot No. B-74b, “Effcts of Vapor

‘Pressure, Onygem Content, and Temperature on GO

Exhaust Emissions”, May 2008, EPA Docket #EPA—
HOQ-OAR-2008-0211-13980.
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goals while attempiing to maintain other
desired property targets, such as
aromatics content and distiliation
behavier. The study’s authors attempted
to evaluate increased oxygen levels
through the blending of ethanol in a
variety of gasolines with fusl parameters
representative of those found in the real
world. Emissions performance testing
was completed using the FTP at 75 °F
and 50 °F. The study found a
statistically significant positive linear
relationship between the amount of
ethanol blended into gasoline and NOx
emissions when controlling other fuel
parameters. In other words, as the level
of ethano! blended into gasoline
increased, the amount of NOx emissions
also increased, and this effect remained
relatively consistent across the motor
vehicle technologies tested. Specifically,
the study found that NOy emissions
increased with E10 by about 9% relative
to E0, consistent with the projection
from the EPA Predictive Models when
the study’s fusl properties are input.
NOx emissions for E20 mcreasedp by
about 19% relative to EO. The test
program also found that HC emissions
declined from 8% to 16% over this
same range. While not linear, a
relationship of decreasing emissions
with increasing ethanol content was
also observed for CO emissions.
Presumably the impacts of E15, had
they tested it, would have fallen
somewhere between thoss of £10 and
E260.

The DOE Pilot Study cited by Growth
Ene:gy tested 16 different MY1999—
2007 light-duty motor vehicles on ED,
E10, E15 and E20. These motor vehicles
included three Tier 1, six NLEV, and
seven Tier 2 motor vehicles of varying
odometer mileage, ge
proportional to age (i.e., motor
vehicles had higher miles). Test fuels
were splash blended with the
certification EO fuel allowing the other |
fuel properties (aromatic content, RVF,
etc.) to change with ethano! dilution.
The motor vehicles were tested over the
LA92 drive cycle (also known as the
Unified Cycle) which is considered to
be representative of real-woxld
acceleration rates and speeds.5* The
study found small reductions in NOx
and NMOG emissions across the :
different fuels that were not statistically
significant. While these findings do not

”m.&llilncunmumhdthmlyﬂumm

cycle should be wsed for emission tmpacts. While
the LAS2 cannot be used for confirmation of vehicle
emissions compliance, it is used in

Agenocy believes it Temaine a valid cycle for
emissions analysts.

show the NOx emissions increase and
NMOG and CO emissions decrease that
might be anticipated, this may have
been due to the limited acope of the
changes in the properties known to
directly impact emissions. Nonetheless,
the resulis do not show that the
immediate NOx emissions impacts of
E15 to be of concern.

During the course of the DOE Catalyst
Study (see Section IV.A.1.d}, some back-
to-back tests of E15 and E0 fuels were
performed. This ion of the testing
was not designed to be able to quantify
the immediate emission impacts with
any degree of statistical confidence
unless the impacts turned out to be very
large, and in fact it did not show any
statistically significant changes in NOx
or NMOG emissions for E15 compared
to ED. At the same time, the data is
useful in supporting the conchusion that
the immediate emission impacts of E15
compared to EO are not large, and Likely
in the same range as other studies have
shown,

Finally, as mentioned above, RIT
performed additional testing subsequent
io the results Growth Energy submitted
as part of its waiver request spplication.
These later results were ted at a
mesting of the Mid-Lavel Ethanol
Blends Research Coordination Group on
May 5, 2010.5¢ These resulis sho a
13.9% reduction in HC (NMOG was not
measured), 26.9% reduction in CO, and
a 6.2% increase in NOx for E20 in
comparison to E0. Again, presuming
E10 and E15 results would lie within
this range, these results are generally
consistent with earlier studies and
models and continue to confirm that no
large increases in NOx emissions are

hen EPA agsesses the more recent

" information and data available, we

believe it shows both: (1) That Tier 2
motor vehicles exhibit similer
immediste emission impact trends
(small increases in NOyx and small
decreases in NMHC and CO) as the data
and modeling show for older motor
vehicles; (2) that the immediate
emission impacts of E15 continue to
show the same trends as E10 with the
effects being slightly exaggerated due to
the higher ethano} content. These four
studies (CRC E74b, the DOE Pilot Study,
the DOE Catalyst Study, and the RIT
Study) are all of limited size and acope
and thus show considerable variation in
their results, for NOx emissions in
particular. However, taken together they
sugpest that the immediate emission -

¢ RIT-CIMS/USDOT E20 Test and Evaluation

Program May 2010, EPA Docket #EPA-HQ-OAR--
2009-0211-14003.8.

impacts of E10 are likely to be
comparable to those that would be
projected using the EPA Predictive
Modsls and that a slightly larger NOx
emission impact would be expected
with E15. Thus, the NOy emissions
impact of E15 is likely 10 be in the range
of 5% to 10% based on extrapolation
from E10 modeling using the Agency’s
Predictive Models, and this impact
would be expected to be roughly
comparable for newer Tier 2 motor
vehicles as well as older motor vehicles.
For example, a Tier 2 motor vehicle that
had NOx emissions levels of 6.030
groms per mile ("g/mi”) on E0 would be
expected to have NOx emissions levels
of 0.033 or less if the same motor
vehicle was tested on E15.

Although the overall weight of the
available data shows that E15 will canse
an increase in NOy emissions, the issue
is whether such increases, by
themselves or in combination with long-
term durability effects, would cause
motor vehicles to exceed their certified
emissions standards. Given the
relatively small magnitude of the
immediate NOx emissions increase in
relation to the large compliance margins
that motor vehicle manmfacturers have
traditionaliy built-in to the products
they certify,5% and the lack of any
significant increese in NOx emissions
detericration with E15 in comparison to
ED (as discussed in section IV.A.1.a.), it
is not anticipated that using E15 will
canse or coniritute to Tier 2 compliant
motor vehicles exceeding their
emissions standards.

A survey of official EPA Certification
data showed that the average -
compliance margins for the MY 200
light-duty motor vehicle flest wes over
50% for NOx emissions.® This margin
is designed into motor vehicles by the
manufacturer {6 account for variations
in production vehicles and to
the motor vehicle during actual field
usage. Additionally, data collected from
EPA’s In-use Verification Program
(IUVP) demonsirate large compliance
marging for motor vehicles operating in
real-world conditions. TUVP is a
manufacturer run program in which
manufacturers test motor vehieles for
emissions levels and submit the results
to EPA. TUVP was designed to ensure
that light-duty motor vehicles are
meeting emissions standards in-use

5 A compliznce margin is the difference between
the emission standard and a vehicle or engine’s
actual certification emsission level. This certification
lovel inclndss the manvfacturer’s projected rate of
deterioration over the usedu] life of the vehicle.

8 Sae 2007 Progress Raport: Vehicle end Engine
Compliance Activities. These margin
values are consistent with the general trend EPA
hag seen for Tier 2 vohicles.
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versus only through the certification
process. According to the data
submitted to EPA, the in-use
compliance margins are similar to
compliance margins experienced during
certification. For IUVP testing for
MY2007 as of August 2010, the average
compliance margin for light-duty motor
vehicles certified to the Tier 2 Bin 5
standard was over £0%.57

In addition, the results of the recently
completed DOE Catalyst Study also
supports this conclusion for Tier 2
motor vehicles. While the Catalyst
Durability Test Program was carried out
to assess Jong-term exhaust emissions
(durability) impacts, the immediate
emission impacts of ethanol are also
captured in the testing. All but two of
the Tier 2 motor vehicles tested
contimued to comply with their exhaust
emission standards at FUL despite both
the immediate and durability impacts of
E15 on emissions. One motor vehicle
appeared to exceed the standard not due
to E15, bui other problems, as it also
exceeded the standaxrd on ED. The other
motor vehicle model experienced
catastrophic issues with the comparable
Eo abrid E20 mot;;rt voﬂl:lcles whis:rhi] were
unable to co e the 0se
motor vehic]l::fthm comt;!lglhe?lsmth the
standard on E15 continued to comply as
is typical in IUVP data 58

57 Tier 2 Bin 5 is the certification stendard for a
IargcmioﬁlyufwhmlncuﬁﬁodinMYM?

Eh?td 80%). See 2007 Progress Report:

les and Engine Compliance Activities.

88 EPA, in tollsboration with DOE and CRC hes
recently completed the testing of the largest
fuslsminsimmmmh mendudodinlhe
past two 0% 10 asoess mp.mm'guo]jne
fuel propertiss on emissions, inchding the
rela batween ethanol content and higher
NOyx emissions. E-89 ve Gasoline
Light-duty Exhaust Fuel Test Program.” The
test program svaiveted emission changes on 2 motor
vehicle test fiest consisting of 15 Tier 2 vehicles
. [including three FFVs) that was s;

selecied to be representative of the makes and
. modals in the nations) motor vehicle

fleet. The focus was o Tier 2 vehiclos to £l & data

£ap, since

davelop
buodmhtolﬂuwmunémdhg
impacts of fuel changes on amissions. Hawwu
since the evaluations of the data have not been
completod and the data is not publicly svailahls,
EPAianMreljingmthedﬁhpmmd

program
decision on the waiver. EPA’s view based on its

d. Conclasion

While data is limited on Tier 2 motor
vehicles, and particularly with E15,
there is a long history of test programs
that have been carried out on light-duty
motor vehicles and trucks that have
quantified the immediate emissions
impacts of blending ethanol into
gasoline. The common theme across
these various test programs is that,
consistent with combustion theory, the
enleanment of the A/F ratio caused by
the oxygen in ethanol leads to an
immediate reduction in HC and CO
emissions and a corresponding increase
in NOy emissions. While other factors
influence this, such as the combustion
characteristics of the ethanol itself,
other changes that occur in the gasoline
when ethanol is added, and the test
conditions under which the emissions
are measured, cause some variations in
study results, the bottom line is that the
emissions changes are fairly well
known. Several more lret;:em; stndties
have been performed looking at the
impacts of gasoline-ethanol blends on
more recent Tier 2 compliant motor
vehicles, as wel} as some older model
year motor vehicles. The size, sco
and design of these studiss limit
ability to draw any firma conclusion to
quantify the precise magnitude of the
immediate emissions impacts. However,
analysis of this more recent data in the
context of historical data and modeling
leads to the conclusion that Tier 2 motor
vehicles likely respond similarly to
older technology motor vehicles with
respect to immediate emissions impacts,
and that the magnitude of the
immediate emissions impacts of E15 are
relatively smell, with decreases in
NMHC and CO emissions end increases
in NOx emissions in the range of 5 to
10% depending on how other fuel
properties change. For Tier 2 motor
vehicles, there is generally a significant
margin in both motor vehicle
certification and in-use to emit within
the emission standards even if the motor
vehicle experiences the predicted
immediate NOx increases from E15
when to ED.

The Agency beheves that the data
above, coupled with the average
compliance ins, are sufficient to
show that the immediate exhaunst
emissions effects by themselves would
not cause motor vehicles to exceed their
exhaust standards over their useful
lives, As discussed earlier, however,
whether the fuel or fuel additive will

proliminary review of the data is thet it is
appropriste to go forward at this time with the
walver decision, as it is anticipated that the test
progyan will reinforce the results found in the
eariier studisg and in the EPA Predictive Modals.

canse motor vehicles to exceed their
exhaust emission standards requires
consideration of the combined impact of
immediate emissions increases and the
long-term exhaust emissions (durability)
effects.s®

3. Evaporative Emissions on MY2007
and Newer Light-Duty Motor Vehicles

a. Introduction

EPA has set evaporative emission
standards for motor vehicles since 1871,
During the ensuing years, thase
eve ive standards have continued to
evolve, resulting in additional
evaporative emissions reductions. Thus,
consideration of the impaet of E15 on
evaporative emissions compliance
requires consideration of the a gshcahle
evaporative emissions standar:
which the particular motor vehicles
ware certified. There are now five main
components to motor vehicle
evaporative emissions that are
important for our standards: (1) Diurnal
(evaporative emissions that come off the
fuel system as a motor vehicle heats up
during the course of the day); (2) hot
soak (evaporative emissions that come
off 8 hot motor vehicle as it cools down
after the engine is shut off); (3) running
loss (evaporative emissions that come
off the fuel system during motor vehicle
operation}; (4) permeation {evaporstive
emissions that come through the walls
of elastomenrs in the fuel system and are
measured as part of the divxnal test);
and [5) unintended leaks due to
deterioration/damage that is now largely
monitored through onboard diagnostic
standards.

Prior to MY1999, the eveporative
emissions standards addressed dimmal
and hot soak emissions, but the test
procedure did not require control of
running loss and permeation emissions.
The nced Evaporative Emissions

mrements were fully phased in for

\lé{smotm: vehicles and light-

duty trucks by MY1999. These new
requirements included both new
standards and new test ures: The
two-day and three-day diurnal tests
with new canister 1
and a running loss test. In addition to
the new procedures, the useful life was

and Security Act. We are now in the process of
possible control messures to offset the
incresses in ozone and particulete matter
that are expected to result frean the incressed vss
EISA and in

Wmamm

1o ) We will

the results of cur analysis under this
assesament in a proposal en new maotor vehicle and
fuel control measures.
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extended from 5 years/50,000 miles to
10 years/100,000 miles for light-duty
motor vehicles.

Along with the Enhanced Evaporative
Emissions requirements, EPA
introduced the On Board Diagnostic
(OBD) requirements for evaporative leak
detection monitors. This required motor
vehicles to detect a leak squivalent to
.040 inch in the fuel or evaporative
erpissions system. Beginning in
MY2001, EPA allowed manufacturers to
comply with California OBD regulations
which required motor vehicles to detect
& leak equivalent to a .020 inch. While
not required Federally, many
manufacturers developed one leak
detection system for sale in all 50 States
which complied with the more stringent
California requirement.

The Federal Tier 2 evaporative
emissions standards 5 were phased in

50 This Decision refors to seversl vehicle types as
commonly used acronyms: Light-duty moter

beginning in 2004 with the exhaust
standards and were fully phased in by
2007 for light-duty motor vehicles (2069
for HLDT and MDPV). These standards
were significantly lower {over a 50%
reduction for LDVs and LLDTs—as seen
in Table 1 below) and used the same test
procedures, which were introduced
with the Enhanced Evaporative
Emissions requirements. However, one
important change was made in that a
demonstration of evaporative system
durability on E10 was required to
address concerns with respect to
permeation of hydrocarbons through
alastomers in the fuel and evaporative
emission systems. This prompted
manufacturers to change materials to
those with improved permeation

vehicles {LDV), light-duty trucks (LDT), Light light-
duty trucks {LLDT), heavy light-duty trucks (HLDT),
and medi passenger vehicles (MDPV). See
“Yelhicle Weight Classifications” found at: hitp://
www.spa.gov/otoq/standards/weights htm.

barriers with ethanol. Once again in
2009 the evaporative emission standards
for LDVs were cut nearly in half with
the introduction of the Federal LEV 11
requirements, a harmonization of
Federal and California evaporative
standards. See Table IV.A—4 below. This
section discusses the evaporative
emissions impacts on MY2007 and
newer light-duty motor vehicles.
Discussion of evaporative emission
impacts on older motor vehicles is
addressed in sections IV.B. and IV.C.
Howevaer, since the information we
received through Growth Energy’s
waiver request application, information
supglied by commenters, and other
availsble information regarding
evaporative emission impacis of ethanol
blends were not specific to the model
year of the motor vehicles, this section
also contains some of the information
covering older motor vehicles as well.
BHLLING CODE 5560-50-9
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b. Growth Energy’s Submission

BiLLING CODE 8380-50-C

permeation characteristics of E15 to
E10, the evaporative emissions for

motor vehicles using E15 should be no

Growth Energy primarily argued that
based on the similar volatility and
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worse than those from motor vehicles
using E10. Growth Energy pointed to
two studies to suppori this conclusion.
The first study cited was the E-65-3
study on permeation conducted by the
CRC.%2 The E-65-3 study measured the
impact of E6, E10, E20, and E85
gasoline-ethanol blends on permeation
and diurnal canister u
emissions in comparison to EO on test
rigs taken from five MY2000-2005
California motor vehicles. The testing
was I}Ja'formed on California fuels using
California test procedures.

The second study cited was
completed by the University of
St olm for the government of
Sweden to investigate the potential
effects that increased ethanol levels
blended into gasoline may have if
aypmed for use in Sweden
{“Stockholm Study”).52 The Stockholm
Study is primarily a literature review
that includes studies and experiences
with gasolins-ethanol blends in several
countries (e.g., Brazil, the Netherlands,
and Australia). As part of the Stockholn
Study, a small test program compared
vapor generation rates from two
summer-time gasoline fuels blended
with ethanol at contents of zero, five,
10, and 15 voi%. The Stockholm Study
found that the impact of ethanol on the
RVP of gasoline bl
somewhere between E5 and E10,
consistent with past studies.

Other bﬂ:hm cross-referencing materials
compatibility testing, Growth Energy
did not address the potential impacts of
E15 on ev tive emissions
durability, hot soak snd ing loss
emissions, or fuel system integrity (leaks
as monitored by the OBD sysiem) to
assess noncompliance with the
. evaporative emissions standards.
Growth Energy simply used these two
studies to e that the evaporative
emissions of 35 will be lower or no
waorse than E10 or E6. They ed that
since the CRC Permeation Study and the
Stockholm Study show no increases in
evaporative emissions betwgen E10 and
E15, that materials compatibility testing
showed no. em, and that if EPA can

lace a ition iring finished

els to meet ASTM volatility
specifications, evaporative emissions
criteria for a waiver are satisfied.

_ c. Public Comment Summary

-Several commenters point to design
flaws and limitations with both the
Stockhelm Study and CRC Stady which

61 CRC Report No. E-65-3, Fual Permeation from
Atttomotive Systems: B0, E8, E10, E20 and E85
Final Report, December, 2006. EPA Docket #4EPA—
HQ-OAR-0211-140%12.

. 83Growth Enesgy Requast Lotter—Tab 4, 1st half,
EPA Docket #EPA-HQ-OAR-2008-0211-0002.12.

underscore the nesd for more
investigation into E15's impact on
vehicles’ evaporative emissions. AP
and others argue that the fnels used in
the Stockholm Study’s edvaporative
amissions test program do not resemble
fuels producadp and used in the United
States. AP argues that RVP of the hase
fuels tested in the program are relatively
high in comparison to summertime non-
ethanol fuels used in the US (9.14 and
10.15 psi). APl also argues that since the
test program did not complete the
evaporative emissions testing in the VT
SHED with actual vehicles and did not
utilize the EPA approved Fedesal Test
Procedure, it would be difficult to
determine what the actual emissions
results for E15 would have been under
real world conditions.

Similarly, many commenters noted
limitations and concerns with the CRC
E-65-3 permeation study cited by
Growth Energy. The study did not
evaluate evaporative emissions from
sntire motor vehicles, but rather from
test rigs set up specifically to study
permeation rates with various gasoline-
sthanol blends. While the study also
measured diurnal emissions by
messuring breakthrough of the canister,
it did so only using very low RVP fuels
that met California’s reformulated
gasoline standards. Further, the test rigs
wers uniquely configured for precise
permeation measurement and not for a
quantitative assessment of vapors from
canister

Several commenters allude to the fact
that Growth Energy provided no
analysis of how evaporative emissions
control systems will behave over the full
useful lives of motor vehicles. The New
York Department of Environmental
Conservation (“NYDEC”) expressed in

i their concern that full useful
ife testing is needed since E15 could
canse increased water absorption which
in tum may lead to decreased canister
capacity and evfa tive emissions
breekthrough of the canister. ’

Several comments noted that Growth
Energy often compares gﬁ]rmmca
results of E15 to E10 rather than E15 to
certification fuel (E0) to satisfy waiver
criteria. AIISAFE and the Alliance both
suggest that EPA has a legal obligation
to only consider comparisons of E15 to
certification fuel. AIISAFE argues that
EPA has required that CAA section
211{1}{4) waiver requests compare the
test fuel with certification fuel over the
past 30 years, and that comparing E15
10 E10 would be making a comparison
between two fuels that are not
“substantially similar* to certification
fuel. AISAFE continues by arguing that
allowing comparisons to fuels that have
been granted waivers rather than a

comparison to fuels that are
substantially similar to certification
fuels may allow for “incremental creep”
that might mask emissions effects of
new fuels or fuel additives.

d. EPA Analysis

Growth Energy’'s conclusions with
respect to evaporative emission impacts
are not adequately supported by the
evidence they submitted. They did not
provide any test data of in-use motor
vehicles showing that they continued fo
meet their evaporative emission
standards over their full useful life, but
rather provided only limited
information to address these concerns.
The Stockholm Study they cited cannot
be used to assess actual motor vehicle
emission performance in comparison to
their standards, but rather simply
quantifies the potential increase in
vapor generation rates (fuel volatility)
for various gasoline-ethanol blends.
Increased vapor generation may result
in increased motor vehicle emissions,
but one needs to evaluate this in the
context of evaporative emissions control
systems on actual motor vehicles.

The CRC E-65—3 permeation study
cited by Growth Energy did not evaluate
evaporative emissions from entire motor
vehicles, but rather from test rigs set up
specifically to study permeation rates
with various gasoline-ethanol blends.
This study measured diurnal using only
very low RVP fuels that met California’s
reformulated gasoline standards. Asa
result, it cannot be used to assess the
impect on divrnal emissions of higher
volatility fuels. However, perhaps the
most important limitation of this study
is simply that it was a predecessor to
much more comprehensive studies not
addressed by Growth Energy (E-77,
E-77-2, E-77-2b, E-77—2¢} ¢ into the
permeation and evaporative emission
impacis of variovs gasoline-ethanol
blends that grew out of the original
E-65-3 stndy.

In addition to these study limitations,
perhaps the most important concern is
that Growth Energy failed to use the
available information to perform the
correct comparison. To grant a waiver
for a fuel or fuel additive under CAA
section 211{f)(4), it must be shown that
motor vehicles will continune to mest
their evaporative emission standards
over their full useful life. Short of actual
test data on motor vehicles
demonsztrating this, the evaluation of the
potential emissions impacts must
compare motor vehicles using the new
fuel or fuel additive to their emissions

performance on the fuel they were -

53 Thess studies ae avaiteble at http//
WWW.CTC00,01g.
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certified on, in this case EB. Instead,
when considering the potential
permeation and diurmal emission
impacts, Growth Energy only drew their
conclusion for E15 relative ioc E10 and
E6, which themselves have been
demonstrated in the CRC studises to
cause elevated permeation and diurnal
emissions.

Growth Energy also failed to address
potantial long-term evaporative
emission durability concerns in any
meani way, rsferenm:i only the
materials compatibility w
_ in section IV.A.4.

Despits the limitations of the Growth
Energy petition with respect to vehicle
evaporative emissions, the Agency
believes that sufficient information is
available through other studies to

" support the conclusion that as long as
E15 meets a summertime gasoline
volatility leve} of no higher than 9.0 psi,
Tier 2 compliant motor vehicles—which
includes all MY2007 and newer
gasoline-fueled light-duty motor
vehicles and trucks, and medinm-duty
passenger vehicles—are expected to

continue to comply with their
evaporative emissions standards on E15.
By virtue of testing of motor vehicles
with gasoline-ethanol biends for more
than three decades, it is known that
gasoline-ethanol blends can have
negative itapacts on evaporative
emissions when compared to ED on
which the motor vehicles are certified.
Etinmo] mt:]]::;:ts diurnal emissions
ugh its impact on the
volauhty of the gascline-ethanol biend,
the RVP of the final gasoline-
ethanol blend by approximately 1 psi
unless the gasoline glmdstock is
produced to offset the increase.
Permaation emissions through
elastomers in fuel tanks, lines, valves,
and conmctnﬂgl's ha;eb beentbeshown to bg
influenced by the presence o!
?m the fuel, though the Tier 2
standards have minimized this
for Tier 2 compliant motor vehicles. Hot
soak and running loss emissions will
in chemical composition with
gasoline-ethanol blends and could be
impacted over the long termn by impaets
of ethanol en motor vehicle component

Figure IV.A-1. Hot Seak Emissions

materials. Ethanol is also known to
cause degradation of certain materials
that have been used in motor vehicle
gasoline and evaporative emission
control systems that could lead to
increased evaporative emissions over
time. As a result of the changing

emission standards and motor vehicle

designs over the years, these impacts of
ethanol on evaporative emissions will
vary depending on the age of the motor
vehicle. The discussion which follows
is focused on the impact on Tier 2 motor
vehicles,

For hot soak and runming loss

‘emissions, E15 should not impact

compHance with the evaporative
emissions standards (see Figures 1 and
2). Data from the CRC E-77 test
programs suggest that there may be
some correlation between hot soak and
running Joss & emissions end ethanol
content, but the impact is small, of
questionable statistical significance, and
may be related to parmeation that
occurs during the testing (see Figures
IV.A—1 and 2}.

E-77-2 Programs
Hot Soak Emisisons
0 Ter 2 & Newer
01
3.
: i i
i
2
1
o
e

s+Running loes emissions measured in the E-77
pmg:mdldnotmthem&ﬂeﬁmcychm
study was focused on the worst case for
emissions and thevefore usad back-to-back L.A92

cycles to increase the tank temperature with more
aggressive driving. The certification cycle nses the
NYCC which has many stops and starts, making it
more diffienlt to parge the canister. There was no

canister measured during ronning
loss tests inx the study, therefore the chart in Figure
2 shows the sffocts of sthancl and RVP om running
loss permeation.
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Figure IV.A-2. Running Loss Emissions
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The CRC E-77 test programs Qso volatility than 9.0 psi RVP during the blends. This interpretation is also

support the conclusion that diurnal
evaporative emissions with E15 are
likely to be comparable o those with E0
ot the same RVP. Testing performed on
E0, E10, and E20 shows that diurnal
emissions are a function of the volatility
of the fuel, not the ethanol content. As
the volatility of the fuel was increased,
the number of motor vehicles which
experienced canister emissions
breakthrough alse increased, with seven
of eight Tier 2 motor vehicles -
experiencing canister breakthrough at
10.0 psi RVP. These elevated diurnal
emissions are not unexpected since the
increased volatility of 10,0 psi versus
9.0 psi fuel results in roughly a 25%
increass in evaporative vatgor generation
that must be captured by the canister
beyond what has been required of
manufacturers in motor vehicle
certification. Almost any canister
breakthrough would be enough to cause
Tier 2 motor vehicles to exceed their
evaporative emissions standard.
However, since these tests were done on
a more severe djurnal cycle of 65 °F-105
°F (Californis cycle), as opposed to the
Federal requirement of 72 °F-96 °F,
these test results only serve to highlight
the concern that fuel with a higher

surimer will lead to motor vehicles
excesding their evaporative emissions
standard in-use, but do not demonstrate
it. At the same time, the Agency is also
not aware of any data that would show
that E15 with an RVP greater than 9.0
psi would in fact allow motor vehicles
to continue to meet their evaporative
emissions standards. Given this lack of
data and the significant potentia] for
increased evaporative emissions at
higher gasoline volatility levels, the E15
waiver can only be considered in the
context of E15 that maintains the same
volatility as required of EO certification
fuel. As long as the volatility of the fuel
does not exceed 9.0 psi during the
summer, diurnal emissions from E15 are
not anticipated to cause the motor
vehicles to exceed their evaporative
emiesions standards. In addition to the
increased evaporative emissions
impacts that would result from allowing
E15 to have a higher RVP than E0, as
discussed in section X, EPA in

CAA section 211(h){4) as limiting the
1.0 psi waiver to gasoline-ethano
blends that contain d::o vol% ethanol,
including limiti @ provision
concerning "d:ged to be in full
complience” to the same 10 vol%

consistent with how EPA has

histori implemented CAA section
211(h)(4) through 40 CFR 80.27(d),
which provides that gasoline-ethanol
blends that contain at least 9 vol%
ethanol and not more than 10 vol%
ethano] qualify for the 1.0 psi waiver of
the applicable RVP standard.

While the CRC E-77 test programs
waere extramely valuable in assessing
diurnal emissions, their primary

was to allow the guantification
and modeling of evaporative permeation
emissions separate and apart from other
evaporative emissions for E0, E10, and
E20. Some key findings of the test
gro’grams ware thet gasoline-ethanol

lends can significantly increase

permeation emissions compared to pure
gasoline, However, consistent with the
results from the E-65—3 test program, it
appears that the magnitude of the
impaect is relatively constant across ES,
E10, and E20 blends, i.e., no statistically
significant difference. In other words,

on emissions are a strong
function of the presence of ethanol in
the gasoline, not a strong function of the
concentration within the tested.
Consequently, results for E15 would be
anticipated to be comparable to those
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for E10 and E20. The results of thetest by the ethanol in E15 relative to results  evaporative emissions compliance

program also demonstrate the with E0 would appear to add little if margins for Tier 2 motor vehicles, as
effectiveness of the Tier 2 evaporative anything, given &e confidence shown in Figure IV.A—4, any increase in
emissions standards at reducing intervals, to the evaporative emissions  permeation due to E15 should not be
permeation emissions. Based on the test measurements of a Tier 2 motor vehicle sufficient to cause Tier 2 motor vehicles
results shown in Figure IV.A-3, the operating over the Federal test cycle. to exceed their evaporative emission

additional permeation emissions caused Given the magnitude of manufacturer's  standards.

Figure IV.A-3. Three day Diurnal Test Permeation Emissions®

E-77 Programs
3-day Diutnal
Tier. 2 & Newer

5 5 8

-%&mbﬁd'ﬁmmtmdwl

Ei0 26

=% Fprmeation hers will include some background  pl ts. The test proced haded and methano] windshisld washer solvent
motor vehicle emissions, such as off gassing from mnistorbnnhhmghmiadomandmyroﬁigm emissions.
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Figure IV.A-4. In-use 2-day Eva Test Compliance Margin Tier 2 and Newer Motor

Vehicles®

in-Use Compliance Margin Tier 2 and later Vehicles
2 Day Evap test

150

Frequency

100

-1 £8 06 04

In addition to immediate evaporative
emission impacts, Tier 2 motor vehicles’
evaporative emissions controls systers
were designed for regular E10 use, and
they .l:hcn:?:l be compatible and durable
with E15 use over the full usefu! life of
the motor vehicle. While they are tested
for corpliance with their a Kap;légable
evaporative emissions stan on Eo,
these motor vehicles are required to

demonstrate durability of the
evaporative emissions control systems
by aging with E10; therefore,

these motor vehicles must demonstrate
that they meet their evaporative
emissions standards over their fuli
useful lives after essentially operating
exclusively on £10 prior to the
centification testing. In other words, the
seals, eonnections and other evaporative

and fuel system hardware must be
designed to meet eva ve emissions
standsrds over their full useful lives

after aging exclusively on E10. In
addition to designing them for sustained
E10 exposure, these designs must have
sufficient design robusiness to
encompass production variability in

=5 The two-day evaporative in-use data includes
light-duty motor vehicles, light-duty trucks, and

D2 [+]

02 04 -1 ] o8 1

Compllance mergin in giest
*Nag values indicale faiing Wet results

materials and tolerances. Robustness in
the design of these components should
provide the safety margin manufacturers
target for volume production. That same
robustness is what wae believe shonld
allow for durability on E15, and the
available test data supports this
conclusion.

Testing conducted as part of the DOE
Catalyst Study supports the conclusion
that Tier 2 motor vebicle eva ive
emissions systems should be durable in-
use when opersting on E15. The
P , described above in section
iV.Al, did not show any evidenca of
evaporative emissions related problems.
The onboard diagnostic monitors on the
motor vehicles did not set any fault
codes for evaporative emission system
leaks. Furthermore, no physical
differences were found een the
impacts of E15 and E0 on motor vehicle
components exposed to fuel or firel
vapor during the teardowns of the 12
Tier 2 motor vehicles analyzed (six aged
on EQ and six aged on E15).87 In the
same sdy, one of DOE's contractors
performed evaporative emission testing

MDIPVs, with the standards for ewch
type of motor vehicle given in Table IV.A-4.

12

1.4

on eight of the Tier 2 motor vehicles
{four aged on E0 and four aged on E15)
on which they were performing motor
vehicle aging and exhaust emission
deterioration testing. They performed
evaporative emission tests at the same
mileage intervals where they measured
exhaust emission performence. While
this was only a limited sample size, and
not directly applicable to Federal
certification testing due to the lower
RVP of the test fuels, they did not show
any greater deterioration in evaporative
emission over time on E15
ssgfued to E0 (See Figure IV.A-5).

ile EPA is aware of ancther ongoing
study, AVFL-15, which is looking at the
durability of fuel system components,
our understanding is that it is
performing the testing on E20 using an
atypical.m#’ ethanol.
Consequently, while it may provide
useful infermation for the
manufacturers in designing their motor
vehicies for the worst case conditions, it
would not appear that it would have
any bearing on the E15 partial waiver
decision being made Y.

&2 Techmical Swomary of DOE Study on E15
Impacts on Tier 2 Vahicles and Southwest Research
Teardown Report. See EPA-HO-0AR-2009-0211.
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Figure IV.A-5. Evaporative Testing within DOE Ethanol Total Vehicle Aging Study®

Permantion (g/day)

Z-Day Diurnal
Highest Single Day Measurement

Vahicle Model & Nominal Mileage

BRED
WEIS

e. Conclusion

In assessing the potential impacts of
E15 on ewv: tive emissions in their
waiver application, Growth Energy did
not draw their conclusions by
comparing E15 to cm'tlﬁcahon fuel (E0),
but rather compared E15 to other
gasoline-ethano! blends. In addition,
Growth Energy provided only limited
information on whether E15 would
cause motor vehicles to violate their
evaporative emission standards over
their full useful tives. In fact, they made
only a passing reference to potential
evaporstive emissions durability
impacts of E15. As a result, they did not

ately support their weiver
application respect to evaporative
emissions, either immediate emission
impacts or long-term durability impacts.
However, evaporative emission
testing performed in the CRC E-77 test
P {E~77, E-77-2, E-77-2b, E~
77—2c} and limited evaporative emission
testing as part of the DOE Catalyst Study
support the conclusion that as long as

“'l‘honhidninlhhmdymnm:godwn

prctouﬂl:'umhwwmpidmﬂ
eccummulation. Three vehicles are hexe as
the fourth vehicle developed a and the data
was nok comparable for-

E15 meets a summertime gasoline
volatility level of no higher than 9.0 psi,
Fier 2 motor vehicles are expected to
continue to comply with their
evaporative emission standards over
their full useful lives when using E15.

4, Materials Compatibility for MY2007
and Newer Light-Duty Motor Vehicles

a. Introduction

Materials compatibility is a key factor
in considering a waiver request since
poor materials com faﬁbﬂlty can lead to
sericus exhanst and evaporative
emissions compliance problems not
only immediately upon using the new
fuel or fuel addmve, but especially over
time. In most cases one would e:m:t
any materials incompatibility to
up in the emissions tests, but there may
be impacts that do not show up duse to

“the way the iesting is performed or

because the tests simply do not capture
the effect. As a result, along with
emissions testing, materials
compatibility is a key factor in assessing
the emissions durability of a fuel or fuel
additive. This section discusses
materials compatibility issnes for
MY2007 and newer light-duty motor
vehicles. However, since Growth
Energy's submission and information

supplied by commenters regarding

immediate emissions impacts of E15
were not specific to the model year of
the motor vehicles, this section also
containg much of the information and
discussion on emission impacts on
older motor vehicles that is further
discussed in section IV.C.

b. Growth Energy’s Submission

Growth Energy submitted a series of
studies completed by the State of
Minnesota and the Renewable Fuels
Associgtion {RFA) *° that investigated
materials compatibility of motor vehicle
engines and engine components using
three test fuels: EQ, E10, and E20
{*Minnesota Compatibility Study”). The
Minnesota Compatibility Study looked
at 19 metals (“Mstals Study™),”° sight
elastomers {rubber materials)
(“Elastomers Study”},?* eight plastics

8 Stgte of Minnssota and Renswable Fuasls
Associaticn. The Feasibility of 20 Percent Ethanol
Blends by Volume as ¢ Motor Fael, EPA Dockst

FEP A-HQ-OAR-2000-0211-0337.

70“The Effects of K20 on Metsls Used in
Automotive Fuel Systam Componants;” Bruce
Jones, Gary Mead, Paul Steevens, and Mike

: Minnesota Center for Automotive
Ressarch at Minnesota State University, Mankato;
February 22, 2008. EPA Docket #EPA-HQ-0AR-
2008-0211-0338.

“'m%dmmnmm Used in
Automotive Systema Components;” Bruce
Jones, Gary Maad, Paul Stesvens, and Chris
Connors; Mimmescta Center for Automotive
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(“Plastics Study”™},™ and 24 common
fuel sending unit and fuel pump
combinations (“Fuel Pumps Study” and
“Fuel Pump Endurance Study”),”3 74
currently used in automotive, marine,
small engine, and fuel system
dispensing equipment for physical or
chemmnical effects due to ethanel.7s The
Compatibility Study concluded that “the
effects of 20 percent ethano} blended
fuels would not present problems for
eurrent automotive or fuel dispensing
eqm})ment.” While much of the data
cited by Growth Energy was on E20,
they argued that because E20 showed
comparable performance to E10 or ED,
E15 should also be comparable by
interpolation. In addition, Growth
Energy stated that materials used to
construct motor vehicle fuel systems
have been certified to industry
standards {SAE J1681) that are qualified
using fuels containing 15% methanol,
which is much more aggressive than
ethanol. Since these standards have
been used by the automotive indusiry
for the last 15 years, Growth Energy
concluded thet most motor vehicles in
use today should have fuel and -
evaporative systems compatible with up
to 15% sthanol.

c. Public Comment Summary

Commenters responded to Growth
Energy’s claims by arguing that E15s
effect on fusel system materials has not
been properly studied. Many
commenters noted that Growth Energy
may have selectively excluded
important findings from the Minnesota
Compatibility Stady.

Research et Minnesota State University, Mankato;
February 22, 2008, EPA Docket #EPA-HQ-DAR-
2008-0211-0002.5.

72°The Effects of E20 on Plastic Automotive
System Compenents;” Brace Jones, Gary Mead, and
Paul Steevens; Minnesota Centor for Antomotive
Resesrch at Minnesots Stats University, Msakato;
Februsry 21, 2008, EPA Decket #SEPA-HQ-OAR-
2009-0211-0002.8.

2 “The Effects of E20 on Automotive Foel Pumps
and Sending Units;* Nathen Hanson, Thomas

7“An Examinstion of Fuel Pumps aud Sen
Units During a 4000 Bowr Endurance Test in E20;”
Gary Mead, Bruce Jones, Paul Steevens, Nathan
Hanson, axd Joe Harrenstein, Minnesote Center for
Automotive Research st Minnesota Stete Univaraity,
Mankota, March 25, 2000, EPA Docket #EPA-HQ--
OAR-Z009-0211-2721. Also available at hiip://
www.mda.state.mn.

Regarding the Metals Study, some
comments noted that 14 out of the 19
metal samples that were tested
exhibited greater than 50% measurable
mass changes when tested with E20
001:’1 10 E10, and if those m;tai}_s
ha compared to EO instead of E10,
some mass changes would have
exceeded 200%. The Alliance stated
that such mass changes in metals “can
be a very noteworthy indication of
heavily sccelerated co:rloeriy;te eifects”
since unprotected metals often
accelerate in a non-linear fashion.”s
With respect to specific materials,
commenters stated that E15 will
increass corrosion of terne plate gas
tanks which were used in light-duty
motor vehicles prior to the mid-1990s.

The Alliance criticized the Elastomers
Study for testing raw materials instead
of actual fuel system components (such
as hoses, seals, and dia ), and
argued that the im) of mid-level
gasoline-ethanol blends on raw
materials would differ substantially

“from meanufactured parts because

manufacturers vary the com ds
used in the construgtion of mzystem
parts. The Alliance commented further
that most of the materials tested were
neither used nor expected to be
used in the The Alliance also
commented that tllale study failed to
justify how a 500 hour exposure test
period provides the ability to predict
compatibility of materials. The Altiance
added that while studies have shown
g acceptable materials
compatibility with ethano! up to 10
\ml‘£a othanol, higher dosages have
degraded certain metals, elastomers,
plastics, and motor vehicle finishes.”?
The Alliance also commented that many
resedrchers have found that the effects
of gasoline-ethanol blends on elastomers
may be non-linear with i
conteining - a&fim o be

ing 10--25 may
more harmful to elastomers than E85 or
E100.7* Moreover, the Alliance noted in
their comments that over 30 years of
resaerch has led to the conclusion that
concentrations between 15 and 50%
sthanol provide the most challenging
environment for elastomers compared to
other ethano] levels. Regarding specific
elastomners, commenters stated that E15

will damage fuel system components

- 7“Allisnce of Automobile Manufacturers

Comments om Clean Air Act Waiver Application to
Increase the Allowable Ethanol Content of Gasoline
to 15 Pescamnt, A—22. EPA Docket #EPA-H(Q-OAR-
2008-0213-2551.1.

77 SAE F1297, revised July 2007, Surface Vehicle
Informetion Roport, Alternative Foels,

# SAR 800788, “Effects of Mixtures of Gasoline
With Methano} snd With Ethanal on Avtomotive
Elastomers.” lemat A. Abu-1sa, General Motors
Research Leboratory. SAE 2007-01-2738.

made of nitrile rubber while
fluorocarbon elastomers have shown the
best resistance to swell, tensile strength,
and elongation for ethanol gasoline
blends at 10 vol%. 798081

Some commenters also expressed
concerns with a particular material,
polybutlyene terephthalate {PBT), iested
in the Plastics Study. The Alliance
noted that PBT experienced & slight
elevation in tensile elongation as the
percentage of ethanol was increased,
and that the study was performed at
temperatures lower than would be
experienced under real-world driving
conditions. Since materials like PBT
undergo a chemica} transformation
when to ethanc, the Alliance
argued that the elongation effect on PBT
would be greater at the elevated
temperatures found in real-world
driving conditions. The Alliance
concluded that E15 will damage fuel
system components made of PBT and
noted that at least one fuel system
suglieu’ used PBT in fuel pump
modules between model years 1993 and
2004,

Several comments noted that the
sample size for the Fuel Pumps Study
was too small to draw conclusions about
the effects of E20 and that the duration
of the test program included only a
short-term, static soak test of 720 hours
as opposed to testing periods of at least
2,000 hours and up to 10,000 hours
usually used to validate fuel pump
designs and materials. Several
commenters referred to the materials
compatibility work in the Orbital
Study #2382 which evaluated the effects of
E20 on fuel system components for
several older medel Australian
passenger vehicles.84

79 SAE 3007886, ‘Rifects of Mixtures of Gasoline
With Methanol and With Ethanol on Automotive
Elastomors,” lamat A. Abn-Ise, General Motors
Rssearch Laboratory.

50 SAR 80073%, "The Volume Increase of Fuel
Handling Rubbers in Gasoline/Alcohol Blends,”
Nersasian, A., Passanger Car Meeting, June 913,
1980,

51 SAE 912413 “An Overvisw of the Tochnical
Implcations of Methancl and Bthanol as Highway
Motor Vehicle Fuels,” Frank Black, U.S. .
Envircnmental Protection Agency, Research
Trisngle Fatk, NC.

82 *“Market Barriers to the Uptake of Biofuels
Stuedy, A Testing Based Assessment to Determine
Impacts of a 20% Bthanol Gasolins Fuel Blend on
the Australian Passsuger Vehicls Flest, Report 1o
Envirenment Australis;® Orbital Engine Company;
‘March 2003,

€3 *)Market Barriors to the Uptaka of Biofuels
Stdy Testing Gasoline Containing 20% Ethancl
CEmLPMZBFMRopmmtheDKrMm
the Envircnment snd Heritage:” Orbital Engine

a 1985 Ford XE Falcon to sncompass most
Continued
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d. EPA Analysis

The Agency is concerned, based on its
review of the literature and automotive
industry comments, that most pre-Tier 2
motor vehicles, including Fier 8
vehicles (from the 1980s to 1995) and
Tier 1 vehicles (from 1996 to 2001}, may
have been designed for only limited
exposure to E10 and conseguently may
have the potential for increased
materials degradation with the use of
E15. This potential for materials
degradation may make the emissions
control and fuel systems more
suseeptible to corresion and chemical
reactions from E15 when compared to
the certification fuels for these motor
vehicles which did rot contain any
ethanol, and therefore may increase
motor vehicle emissions. For MY2000
and older motor vehicles especially, E15
use may result in degradation of
metallic and non-metallic components
in the fuel and evaporative smissions
control sysiems that can lead to highly
slevated HC emissions from both vapor
and liquid leaks. Potential problems
such as fuel pamp corrosion or fuel
hose swelling will likely be worse with
E15 than historically with E10,
especially if metor vehicles operate
exclusively on E15. Since sthariol
histerically comprised a much smaller
portion of the fuel supply, in-use
experience with E10 was ofien
discontinuous or temporary, while
material effects are time and exposure
dependent. Thus, issues may surface
with E15 that may not have surfaced
historically in-use with E10.

Newer motor vehicles, such as Tier 2
and NLEV vehicles (MY2001 and
newer), on the other hand, were
designed to encounter more regular
sthanol exposure compared to earlier
model year motor vehicles. TUVP,
introduced under CAPZ00OD, requires
manufacturers to perform exhanst and
evaporative emissions tests on in-use
moto; vehicles. This emphasis on real-
world motor vehicle testing prompted
manufacturers to consider different
available fuels when devsloping and
testing their emissions systems.
Additionally, beginning with Tier 2, the
durability demonstration hures
required the demonstration of
evaporative emission system durability
on E10. As a result, the materials in Tier
2 motor vtrﬁhic]es have been able to
mitigate the permeation effects of
ethanol in the fue), as discussed in
section IV.A.2. As a result, our
engineering analysis would suggest that
Tier 2 compliant motor vehicles are

?mmmmmnmmm

more likely to be compatible with E15
than older motor vehicles.

While Growth Energy asserted that
15% methanol was a worst-case fuel for
E15 materials compatibility purpeses,
the Agency is net aware of any analysis
or industry standard practice that
confirms that motor vehicle materials
tested on 15% methanol test fuels will
cover gasoline-ethanol blends up to
15% for materials compatibility and
evaporative emissions purposes. SAE
J1681 provides specifications and
formulations for evaluating oxygenates
in gasolins, including ethanoel, on
automotive fuel system components.?s
EPA’s evaluation of SAE J1681 does not
reveal that 15% methanol would be the

worst case test fuel in

evaluating all oxygenates. To the
contrary, the fael formulations for
aggrassive methanol and aggressive

ol are different, as described in
Appendix E of SAE J1681. EPA believes
this difference is to account for
contaminants that may be present in
these two different products during
production and/or trans, tion of

- each product. To properly evaluate the

tential worse case im; of a mid-

evel gasoline-ethanol blend, such as
E15, on motor vehicle fuel systems
components, the Agency believes it
would be prudent to use the ive
ethanol fuel formulation provided in
Appendix E of SAE J1681, to the extent
that it reflects Ei5 according 1o ethanol
content, as well as any contaminant,
that may be associated with the

production or haxﬁgnﬂ‘lion of an E15
gasoline product. Agency notes that
SAE J1681 includes language describing
potential impacts of oxygenates on
metals (from by-products derived from
oxygenates and especially when water is
present), polymers (including

.alastomers-and plastics), and polymer
systems (including Jaminates and multi--

layered components).ss
&. Conclusions

The has reviewed the studies
and information submitted by Growth

. Energy, comimenters, and other publicly

avai information to further assess
the tia]l materials compatibility
perfgontl;-;nm of E15, including the
Minnesota Compatibility Studies.’? The
Minnesota studies were on component
parts using laboratory bench tests rather

than durability studies of whole motor
vahicle fuel systems simulating “real

Surrogates for Materinls Testing,” Issued 1962-08,
Revised 2000-01.

s Hhid.
7 3AE N 297, revised July 2007, Surface Vehicle
Information Report, Alternative Puels,

world” motor vehicle use. Such tests are
typically used to provide a first level
screening of potential materials prior to
more real-world testing to demonstrate
materials compatibility of actual vehicle
and engine components. In addition, the
study admitiedly assessed only a subset
of materials used in motor vehicles and
nonroad products over the years, and
provided no information with which to
correlate- the materials tested with those
in use in either the MY2007 and newer
motor vehicles or older motor vehicles
and nonroad products. Manufacturers
have continually modified engine, fuel
system, and emissions control system
materials over the years in response to
technology needs, in-use fual quality
OFyinchxding E10), and emission
stan . In many cases, they have
incorporated special coatings and
barriers in existing materials to address
problems discovered in the field or in
emissions testing. Furthermore, as-
commenters point out, there were
differences found in the testing for some
of the materials, which would suggest
further testing was necessary. Finally,
conclusions Growth reached
comparing the results of some of the
materials on E20 to E10 are not helpful
in assessing the impacts of E15 relative
to E0. Consequently, while the
Minnesota studies are informative, they
cannot by themsslves be used to draw
any definitive conclusions. Rather, the
conclusion is that actual vehicle
durability testing is warranted.

In the case of MY 2007 and newer
motor vehicles, the ncy believes that
the DOE Catalyst Study has provided
the additional information needed.
Along with (1) our engineering analysis
of the types of changes manufacturers
have made in response to the Tier 2
motor vehicle standards and the rapid
risa of E10 use across the nation; {2) the
limited information available from the
Minnesota studies; and (3) the lack of
any information from commenters
showing definitive lems on Tier 2
compliant motor vehicles, we believe
that the durability testing performed by
DOE as discussed in section IV.A 1.
above is sufficient to provide assurance
that MY 2007 and newer motor vehicles
will not exhibit any serious materials
incom; i ems with E15. Not
only did the DOE Catalyst Study not
nncover any emissions deterioration
problems with E15 in comparison to E0,
it also did not uncover any material
differences upon tear-down and
inspection of six of the motor vehicle
pairs tested out to FUL.22 Therefors, the
Agency does not expect that there will

bad a difference in intake vaive deposits was
seen.
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be materials compatibility issues with
E15 that would cause MY2007 and
newer light-duty motor vehicles to
exceed their exhaust or evaporative
emission standards over their full useful
lives.

5. Driveability and Operability for
MY2007 and Newer Light-Duty Motor
Vehicles

a. Introduction

In past waiver applications before the
Agency, driveability and general
opexability of the motor vehicle have
not necessarily been impacted by the
fuel or fuel additive and therefore not
significant to the decision making
process, However, a change in the
driveability of a motor vehicle that
results in significant deviation from
niormal operation {i.e., stalling,
hesitation, etc.) can conceivably result
in unex emission increases and
should be considered when evaluating a
fuel or fuel additive. These increases
may not be demonstrated in the
emissions certification test cycles but
instead be present during in-use
operation. A motor vehicle stall and
subsequent restart can result in a
significant emissions increase because
HC and CO emissions rates are typically
highest during cold starts. Further, a
consumer or operator might tamper with
the motor vehicle in an attempt to
correct the drivesbility by modifying the
vehicle from its original certified
configuration.

b. Growth Energy’s Subrnission

Growth Energy relies on the
Minnesota Driveability Study, the RIT
Study, the MCAR Study, and the DOE
Pilot Study to support their claim that
“E~15 will canse no driveability issues”
and will not lead to the removal of or
the rendering inoperative of emissions
control devices or systems based on
negative performance impacts. Growth
Energy ciaims that the RIT Study
sup the Minnesota Driveability
Study’s findings by driving 10 motor
vehicles with significant mileage
(between 30,000 and 120,000 miles) for
over 75,000 miles on E20 under “real
world conditions,” They argue that the
RIT Study’s drivers did not detect any
performance degradation and there were
no engine or fuel part failures that
required abnormal maintenance,?®
Growth argues that the MCAR
Study, which tested 15 in-use cars and
light-duty trucks operating on E10 and
E30 for a year, showed “no driveability

during the EA5 public notice and comment pariod,
Growth Energy summary for
the RIT Study. See below for mare detasls.

complaints, no reports of cold starting,
vapor Jock, or hard starting conditions,
and no reports of hesitation with the
E-30 blend of fuel.” % Growth Energy
contends that the DOE Pilot Study
showed that “none of the vehicles tested
displayed a malfunction indicator light
as a result of the ethanol content, no
fuel filier plugging symptoms were
observed, no cool start problems were
observed in 75 °F and 50 °F laboratory
conditions, and ne fuel leaks or
conspicuous degradation of the fuel
systems were observed.” 9

In their application, Growth Energy
asserts that the Minnesota Driveability
Study, the MCAR Study, and the RIT
Study demonstrate that higher gasoline-
ethanol blends do not result in
driveability or performance problems.

c. Public Comment Summary

Several commenters mention specific
metheodological issues with the
driveability studies included in Growth
Energy’s waiver request. The Alliance
pointed out what they believe 1o be
sgveral flaws with the Minnesota
Driveability Study. First, they noted low
response rates for the drivers rating
operability concerns. Second, the
trained drivers did not drive motor
vehicles back-to-back on E0 and E20,
which maede direct comparison of
driveability on ED to E20 impossible.
Third, the Alliance argues that many of
the batch fael analyses were suspect,
casting dtml;teﬁn thtgxe actual fn;'}l

roperties used in the study. The
pAIliance and others had similar
cr:iti%ues with the MCAR Study and also
noted that neither the Minnesota
Driveability Study nor the MCAR Study
waere peer-reviewed. With regard to the
RIT Study, as mentioned previously,
many commenters point out that the
study summary provided with Growth
Ener%;s public comments does not
provide enough detail to conduct a
thorough independent analysis, making
it difficult to verify Growth Energy’s
claims. The Alliance es that more
testing needs to be comctod evaluating
how ethanol affects T50 and TV/L in the
gasoline-ethanol blends containing
greater than 10 vol% ethanol.

Growth Energy responded to these
driveability issues in their comments by
reiterating the argnments made in their
E15 waiver application and noting that

W&pg&:ﬂm?ﬂhwmmmm&c&m
211{fX4) of The Clean Air Act For E-15 submitted
by Growth Energy on behalf of 52 United States
Ethanol Msnufacturers see EPA-HQ-OAR-2009-
0211, 33.

n For A Waiver Pursuant to Section
2114} of The Cleen Air Act For E-15 submitted
by Growth Energy on behalf of 52 United States
Ethanol Mapufacturers see EPA-HO-0AR-2009--
0211, 34.

the updated summary of the RIT Study
tlmt‘:iey submitted as part of their
comments showed no driveability or
mechanical problems with
approximately 400 motor vehicles
driven on E20 for over 1.5 million miles.
Commenters also raisedfqt;estions
arding the sensitivity of the OBD
:;gs‘l 1o increased gasoline-sthanol
blends and some ongoing studies to
quantify potential impacts. Honda
submitied some limited data regarding
potential motor vehicle sensitivity to
higher gasoline-sthanol blends.
Additienally, at the Mid-Level Ethanol
Blends Research Cocrdination Group
meeting on May 5, 2010, a presentation
was made to members ing
possible implications of increased levels
of ethano! on the vehicle OBD
systems %2, The presentation described
the findings of the first phase of CRC
project E~-90 which is intended to study
the impact of ethanol on OBD systems.
Phase 1 of the study was designed to
investigoete differences in the status of
vehicle OBD monitors and other
emissions control information in E1p
versus EO areas of the country in an
attempt to isolate potential ethanol
impacts to OBD. Since E15 and E20 are
not currently legal fuels for
conventiona! motor vehicles (i.e., non-
Bex fuel vehicles), the study used the
differences between E0 and E10 to
project potential im of E15 and E20
on the OBD system but did not actually

perform any tasli:ﬁ:m E15 or E20.
Similarly, Honda did not perform any
actual testing using E15 or E20 but
instead used the EO to E10 information,
combined with potential component
tolerance stack-up, to assess risk of
having the OBD system set a fanlt and
illuminate the malfunction indicator
lan_xp {MIL).

d. EPA Analysis o

The Agency understands the concern
for driveability and other operational
issues that could potentially occur with
an increase in sthanol content. During
the initial introduction of ethano! over
30 years ago, problems with hot fuel
::]:lllan 2 w;ira enog:lenteu'od due to the

ol boiling in the fuel system,

resulting in o ional issues like
stalls, ine hegitations, misfires and
vapor mravanﬁng hot restarts. Since
the introduction of ethanol, motor
vehicles have evolved to alleviate these
early issues, mainly through fuel system
design. These s included the
switch to fuel injection with an
associated increase in the system fuel

%2“E15/E20 Tolerancs of In-Use Vehicle OBD-II

Systems.” Presentation available at hitp://
WWW.CICao.cony.
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pressure, all of which have worked to
reduce the potential for hot fuel issues
when operating on gasoline-sthanoi
blends. In fact, E85 capable FFVs sold
today typically operate at similar or the
sams fuel pressure as their non-FFV
counterparts with no reported issues.
Due to the stringent emission standards
requiring precise fuel control, Tier 2
vehicles have been engineered with the
highest fuel pressure systems in vehicle
history whi£ make them also highly
robust at managing ethanol’s low boiling
point. The Agency does not believe that
properly functioning fuel injected
vehicles, particularly Tier 2 vehicles,
will encounter any new heat related
operational issues with an increase in
ethanol content of the fuel to 15 vol%.
Driveability issues could also occur
from incompatibility between E15 and
manufacturers’ approaches at calibrating
a motor vehicle for fuels it is od
to encounter in-use. If the error in fuel
quantity, caused by the fuel properties
of E15 (i.e., oxygen content), is beyond
what the system is designed to
compensate for, driveability issnes (cold
start roughness, hesitations) can arise.
However, due to the large variability
found in fuels in the market today
which can result in similar driveability
behaviors, from experience with in-use
fuels, manufacturers have employed
methods to counter or compensate for
fuel differences and &y to prevent these
driveability issues. Because of the
stringent Tier 2 emission standards, Tier
2 vehicles required focused attention to
cold start fueling to ensure emission
compliance while tolerating the
different fuel blends that the vehicle
could encounter in-use. This resulted in
modification of calibration and control
strategies by manufacturers to balance
the need for precise cold start fuel that
meet both emission requirements and
~ operate properly when fuel properties
vary in-use. Becavse manufacturers
already calibrate motor vehicles based
on their experience with in-use fuels,
combined with lack of any
driveability issues in any of the E15 and
E20 test programms during both
laboratory and road testing, the Agency
‘belioves that properly functioning and
maintained motor vehicles will not
experience an increass in driveability
issues when oparating on a properly
blended E15 fuel. Collectively, the RIT
Study, Minnesota Driveability Stady,
MCAR Study and a CRC cold start
study *? did not report any fuel related
driveability issues demonstrated across
different E15 and E20 seasonally

8 CRC Roport No. 652, “2008 CRC Cold-Start and
‘Warm-up E85 and B15/E20 Driveability Program,”
October 2008.

blended fuels and verified during
winter, summer and shoulder seasons,

supporting the s findings.
Eﬁ:ﬁor velﬂciﬁs%ced sincg::
approximately 1895 have been equipped
with OBD systems that monitor all
aspects of the exhaust and evaporative
emissions control sysiem. The Agency
recognizes that the additional oxygen
content in E15 will be identified by the
OBD system as a shift in the fuelin
requirements. In some motor vehicles, a
shift in the fuel requirements beyond
predetermined thresholds, based on the
manufacturer’s research, can result in a
MIL illumination. However, across the
many different test programs with
different motor vehicles and duty
cycles, including lab testing, mileage
accumulation and in-use operation,
there were no reparted incidences of
MIL illuminstion from the use of
increased ethanol for both E15 and E20.
Based on this, the Agency believes that
properly functioning (i.e., within
component tolerances) and maintained
motor vehicles will not experience an
increase in MIL illumination dus to the
use of E15. Howevez, for a vehicle that
hasa issue or failure {i.e.,
intake vacuunm leak, exhaust leak, etc.)
which indirectly effects the same OBD
monitors as ethanol content, it is
possible that the increase in ethanol
may push the OBD systera monitor over
the calibrated thresholds and cause a
MIL illumination.
e. Conclusion

The Agency has reviewed the studies
and information submitted by Growth
Energy, commenters, as well as other
information from the emissions and
durability test programs to assess the
potential for driveability and diagnostic
issues on Tier 2 motor vehicles (i.e.,
MY2007 and newer). With the exception
of ethanol content, fuel properties were
largely allowed to vary across the
d?i?mnt studies and iest programs (i.e.,
gasoline blend stocks varied between
programs and season). This incladed
ethanol blends as high as E30 in the
MCAR Study and the program with the
largest amount of vehicles, the RIT &
study, operating on E20 throughout
vear which included summer, winter,
spring, and fall operation. In these two
studies where the sthanol ievels
exceeded E15 and the vehicles were
operated in a relatively uncontrolled
manner {i.e., not driven on a specific
duty-cycle), there were no ried
driveability issues or OBD related
problems on the vehicles.

The DOE test , both the DOE
Pilot Study and the DOE Catalyst Study,
did not report any occurrence of
driveability or diagnostics issues

throughout the testing. For the
durability progran:, mileage
accumulation on the Tier 2 vehicles
occurred at three locations including
one location at altivde {Denver
Colorado). For the mileage
accumulation, fuels where made by
splash blending locally available
commercial fuels. Vahicle mileage
accumulation was performed both on
mileage accumulation dynamometers
and on a track with actual drivers. There
were no reported driveability issues or
OBD related problems during the
mileage accumulation period on the
Tier 2 vehicles at the various testing
locations.

The Agency’s review of the data and
infermation from the different test
programs finds no specific reports of
driveability, operability or OBD issues
across many different vehicles and duty
cycles including lab testing and in-use
operation. Thus, while the potential
exists for some vehicles more sensitive
to sthanol to experience driveability or
ollizrabﬂity issues, the frequency is
likely not more then what is currently
experienced in-use today. Therefore, the
Agency does not anticipate that there
will be driveability, operability or OBD
issnes with E15 on properly operating
and maintained MY 2007 and newer
light-duty motor vehicles.

6. Overall Immediate and Long-Term
Emissions Conclusions

As described in the preceding
sections, EPA evaluatad Growth
Energy’s submission based on five
factors: Long-term exhaust emissions
impact over time, immediate exhaust
emissions impact; ilmmediate and long-
term evaporative system im ; the
impact of materials compatibility on
emissions; and the impact of drivability
and operability on emiseions. Based on
results from the DOE Catalyst Study in
particular coupled with our engineering
m . EPA beliaves there is strong

that MY 2007 and newer light-

duty motor vehicles will not exceed
their emission standards over their
useful life when operated on E15.
Therefore, EPA is granting the waiver
for MY2007 and newer light-duty motor -
vehicles.

B. MY 2001-2006 Light-Duty Motor
Vehicles .
EPA is deferring its decision on
MY2001-2006 light-duty motor
vehicles. DOE is in the process of
conducting additional catalyst
durability testing that will provide data
ing MY2001~2006 motor vehicles,
The DOE testing is scheduled to be
com%l:ted by November 2010. The data
will be made availsble to the public.
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EPA will then consider these data and
other data and information available to
make a further determination on the use
of E15 in those MY motor vehicles.

C. MY2000 and Older Light-Duty Motor
Vehicles

Due to differences in vehicle
standards and technology over time and
in light of the data and information

available, the Agency has chosen to split
consideration of the E15 waiver request
into model year groupings. This section
concerns MY 2000 and older light-duty
motor vehicles.

TABLE IV.C-1—TIER 0 AND TIER 1 EMISSION STANDARDS PHASE-IN BY MODEL YEAR

Tero Tier 1 Phase-in percentage
MY1994 MY1955 MY 1906
Passenger car MY 1981 and newer" 40 80 100
Light duly truck <6000 GVW __. . | MY1988 and newer 40 80 100
Light duty truck >6000 GVW ... . | MY1990 and newer 50 100

* Final diesel pevliculate standard required came in 1987.

MY2000 and older light-duty motor
vehicles have much less sophisticated
emissions control systems compared to
today’s vehicles and, as described
below, may experiencs conditions that
lead to immediate emission increases
and may exceed their emission
standards if operated on E15. Vehicles
produced prior to the mid-1980s were
eqmppeqrimnanly with carbureted
engines. The A/F ratio of the carburetor
is preset at the foctory based on the
expected operating conditions of the
engine such as ambient temperature,
atmospheric pressure, speet?,sa’nd load.
As a result, carburetors have “open
loop” fuel control which means that the
air and fuel are provided at a specified,
predetermined ratio that is not
automatically adjusted during vehicle
operation. As fuel composition can vary,
an engine with a carburetor and open
loop fuel control would never know if
it achieved the desired A/F ratio or not.
Since the vehicles at this time operated
“open loop” all of the time with no
ability to react to changes in the A/F
ratio, the addition of ethanol to the fuel
tended to meke the A/F ratio leaner,
typically resulting in an immediate
emission impact of reducing HC and CO
emissions, but increasing NOx
emissions. However, some of these older
open loop systems already operate at the
lean edge of combustion on current
commercial fuels so an increase in
othanol may cause them to begin to
misfire resuiting in HC and €O
increases.

As aresult of the Clean Air Act of
1970, EPA established standards and
measurement procedures for exhaust,
evaporative, and refueling emissions of
criteria pollutants. From 1975 into the
1980s, vehicles became equipped with
catalytic converters, first mtg
capable of oxidizing HC and CO, and
then, in response to EPA’s "Tier O
standards, with thres-way catalysts that
also reduced NOy. With the “Tier 0’
standards, closed loop fuel control was

requirsd to maintain proper fuel air
ratio control necessary te achieve high
conversion efficiency in the three way
catalyst. In most vehicles this was
accomplished the use of
feadback carburetors. Vehicles produced
from the late 1980s and even more 5o
into the 1990s, as a resuit of more
stringent California and Federal
standards, evolved to i te more
sophisticated and durable emission
control systems. These systems
generally included an onboard
computer, oxygen sensor, and early
slectronic fusl injection with more
precise closed loop fuel compensation
and therefore A/F ratio control during
more of the engine’s operating e,
However, even with ﬁm of rc?ﬁ&ed
loop systems through the late 19903, the
emission control system and controls
remained fairly simple with a limited
range of authority and were primarily
designed to adjust for component
variability (i.e., fuel pressure, injectors,
etc.) and not for changes in the fuel
composition. During this period,
ethanol was only available in very
limited areas of the 1.S. so the
manufecturers’ of the emission
controls and the of emission
control hardware generally did not
sccount for the increased oxygen
content of ethanol. As a result, this
generation of vehicles certified to Tier ¢
and early Tier 1 emission standards
experienced immediate emission
impacts of etheno! and likely also
deteriorated at different ral;:svlrhan
exposed to sthanol. These designs
continued to evolve during the early
period of the Tier 1 emission standards
as manufacturers and component

egl pliers gained experience with

icles in-use. However, the largest

improvements to amission controls and
hardware d came after 2000
with the introduction of several new
emission standards and durability
requirements forcing manufacturers to
better account for the implications of in-

use fusels on the evaporative and exhaust
emission control systems.

The NLEV program for exhaust
emissions began Federally with MY2001
(MY1999 in the northeast trading region
within the NLEV program) for all cars
and light trucks up to 6000 Ibs. GVW.
This program essentially adopted the
existing California LEV certified
vehicles as a national vehicle program.
These NLEV vehicles met more
stringent emission standards for all
criteria emissions requiring substantial
changes to emission control hardware
and strategies compared with Tier 1
vehicles. The LEV and NLEV prc
largely were the start of a migration to
emission control hardware and
strategies resembling future Tier 2
program approachss (e.g. independent
catalyst per bank on V engines). Many
of the improvements (i.e. catalyst
designs, washecoat formulation) may
have been leveraged by the remaining
new Tier 1 vehicles, mainly the over
6800 lbs. GVW trucks not required to
comply with the NLEV standards, but to
what is unkmown.

The CAP2000 pr was

]]J)lamen!ed for MY2001 and later

icles. The CAP2000 program was
deslgnod 1o place more emphasis on in-

of vehicle emission

conirols with vehicles operating
nationwide on the different available
fuels. The IUVP introduced under
CAP2000 requires manufactures to
perform exhaust and evaporative
emissions tests on customer vehicles.
These tests mmst be performed at low
and high mileage intervals and include
at Jeast one vahm!e test gron
75% of full usefal hfe This empias
on real world vehicle testing rompted
manufacturers to consider
available fusls when developing and
testing their emissions systems.

“ EPA certifies light-duty motor vehicles on a test
mhﬁmhbtmisampufumclu
having sizrilar design end emission characteristics.
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Under the CAP2000 program,
manufacturers are allowed to design
durahility processes that predict in-use
deterioration. Prior to CAP2000,
manufacturers would run traditionat
durability programs to calculate
emissions deterioration which generally

ired that vehicles accumulated
mileage out to their full useful life
under highly controlled conditions and
fuels. Under the new program with
increased emphasis on in-use emission

levels, man must confidently
ensure that their in-use smission
deterioration is as i .

-The Enhanced ive Emissions

irements were phased in for

light-duty vehicles by 1999. These new
requirements included both new
standards and new test dures: The
canizer oading procedures. In addii
canister . In addition,
the dumbilityntfemmsh'ntion P
that took effect with the Tier 2 program
beginning in 2004 ired the use of at
least the maximum ol
concentration ittad by Federal law
that is commercially available for the
entire service accumulation period.

Along with the Enhanced Evaporative
Emissions requirements, OBD
requirements for evaporative leak
detection monitors weve introduced.
This required vehicles to detect a leak
equivalent to .040 inch in the fuel or
evaporative smissions system.
Beginning in 2001, EPA allowed
manufactures to comply with California
OBD regulations, which required
vehicles to detect a leak equivalent to a
.020 inch. While not required Federally,
many manufacturers developed one leak
detecticn system for sale in all 50 States,
which complied with the more stringent
California requirement.

By MY2004, the SFTP was
phased in. Additional test pmfgjegm

were dpveloped to better represent the
driving habits and conditions
experienced in achal customer driving,
These procedures expanded the vehicle
testing to inchide the USOE test, a high
speed and high acceleration cycle, the
SCO3 test, an air conditioning test cycle
Tun in an environmental test chamber at
95 °F, and a 20 °F cold test run on the -
FTP cycle. These additional test cycles
coupled with the in-use testing required
under CAP2000 have pushed
manufactures to develop robust
emissions control systems capable of
withstanding the higher temperatures
axperienced on these more severe
cycles.
o i ing evaporative emission
stan , the durability requirement to
include prolonged exposure to ethanol
in the fuel, the CAP2000 requirement to
test high mileage in-use vehicles, and

the OBD leak detection requirement
have all combined to compel
manufacturers to develop more durable
evaporative emission systems and focus
on testing with fuels that would be
encountered in enstomer vehiclos,
including fuels containing ethanol.
Thus, MY 2000 and older vehicles have
not benefitted from many of the design
changes that MY2007 and newer light-
duty motor vehicles have. Therefore, we
do not have the same confidence with
MY2000 and older light-duty motor
vehicles as we do with MY2007 and
newer light-duty motor vehicles with
respect to operation on E15.

1. Growth Energy’s Submissien

Growth Energy’s waiver application
covered all model years of motor
vehicles—they made no specific claims
specific to MY2000 and older motor

s vehicles. A summary of Growth

Energy’s submission with respect to the
potential impacts of E15 on (1) exhaust
emissions, both long-term durability
and immediate impacts, (2} evaporative
emissions, both long-term durability
and immediate impacts, (3) materials
compatibility, and (4) driveability and
operability for MY2007 and newer litiht-
duty motor vehicles is discussed in the

ive subsections within Section
IV.A. Since Growth Energy’s waiver
application was for all model years of
motor vehicles, the summary of their
submission contained in Section IV.A is
also applicable here for MY2000 and
older light-duty motor vehicles.

2. Public Comment Summary

Similar to the broad applicability of
Growth Energy’s submission, the public
comments received tended to cover all
modsl years of Jight-duty motor
vehicles, and the summary of commenis
received contained in section IV.A. is
also appliceble here. However, the
Alliance specifically commented that
historically, it has taken about 20 years
for an entire vehicle fleet to turn over,
but with current depressed sales due to
poor economic conditions, the turn-over
rate could be slower in the near fature
and that a well-executed stady should
have a test fleat that is proportionally
similar to the model years that comprise
the pational fleet. The Alliance argued
that the bulk of the emissions data cited
in Growth Energy’s waiver request focus
on newer (i.e., Tier 2) vehicles and do
not ad represent the national
vehicle flest and that these older
vehicles may be more sensitive to the
effects of higher ethanol blends and
constitute a greater portion of the
number of vehicles currently in use.
Specifically the Alliance commented
that the DOE Pilot Study presents data

from R. L. Polk describing the U.S. flest
but did net select the vehicles to
statistically represent that fleet. The
study included ne Tier 0 vehicles, for
example, and the selected test vehicles
did not proportionally represent the
vehicles in the Polk table. The test

P generally ignored pre-1999
motor vehicles, even though they will
continue to be a large portion of the
legacy flest for many years. These older
motor vahicles are most likely to have
operational and emissions issues with
E15 and E20.

The Allisnce also commented that
many years of automaker experience
with developing and producing vehicles
capable of using E22, E85 and E100
fuels have shown that engines need to
be hardened for resistance to ethanol.
Use of ethanol blends in unhardened
engines can result in bore, ring, piston
and valve seat wear. Deterioration of
these components can lead to
compression and power loss, misfire
and catalyst damage

Finally, EPA recently received a
report by Ricardo #5 commissioned by
the Renewable Fuels Association
speci discussing the potential
impacts of E15 on MY2000 and older
light-duty motor vehicles. This report’s
conclusions stated that:

“While performing an engineering
assessment on a fleet of such magnitude as
the cunvent 1U.S. motor vehicle fleet, it was
necessary to make certain assumptions and
approximations to allow an overall
asgessment to be made. Due to this
unavoidable mmnnst‘h mceﬁ.nthere ars certain
exceptions 1o the overall findings of this
study which may occur in the field due to
unpredictable conditions outside the scope of
normal operation. Without investigating each
and every vehicle in the flest indivi y for
its reaction 1o an E15 fuel blend, there cannot
be 100% certainty thet some vehicles will not
observe adverse effocts from the use of E15.
Howaever, usting statistical analysis, the fieet
was reduced to a more le and
repressntstive collection of platforms and
manufacturers. The vehicles arising from this
methodology were evaluated and served as

vehicles for the time period.

The effect of E15 on various vehicle
systerns were assessed for vehicles in the
1904 to 2000 MY time period. Overall,
moving from the use of E10 to E15 in the
current U.S. light vehicle fleet is seen as a
low risk from an engineering analysis
perspective. While certain risks do remain,
they are managesble and exist in vehicles
that are outside the normal bounds of
“standard” vehicles in the 1994 to 2000 MY
timeframe.”

% Ricardo Inc., Technical Assessinent of the
Feasibility of introducing 515 Blanded Fuel in U.5.
Vehicle Flost, 1994 to 2000 Model Years, 10
, 2010. EPA Docket #EPA-HQ-OAR~
2069-0211-14007.1.
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3. EPA Analysis and Conclusion

a. Scope of MY2800 and Older Data io
Support a Waiver Decision

As highlighted by the Alliance in
their comments, Growth Energy did not
provide information to broadly assess
the emission performance of E15 in all
motor vehicles in the in-use fleet, and
this is particularly true of MY2000 and
older motor vehicles. Furthermore, there
are important differences in design
between the MY2000 and older and
MY 2007 and newer (Tier 2} vehicles
that makes it impossible to simply rely
on data collected on more recent model

year vehicles.
Growth did make reference to
the RIT and MCAR studies which

incluided some vehicles from MY2000
and older. However, as discussed in
section IV.A, these studies have the
following limitations: The vehicles
tested in these studies do not fully
represent the MY 2000 and older fleet.
The RIT study only performed
emissions testing on 2 vehicles from
MY2000 and older and the mileage
accumulated on E20 for each vehicle
was far less than the 120,000 mile FUL.
Since the MCAR study did not use
Federal test procedures it would be
difficult to determine complience to
Federal emissions standards. Therefore,
it is not possible to draw sdequate
conclusions concerning the potential
impacts of E15 on the emission
performance of MY2000 and older
vehicles from these studies.

The Agency is not aware of any other
information that would allow us to fully
assess the potential impacts of E15 on
the emission performance of MY2000
and older vehicles. The recently
released Ricardo study, despite its focus
on MY 1994-2000 motor vehicles, does
little to change this understan EPA
believes that the Ricardo stady o
little additional data and information

" with which to assess the emissions
effect of E15 on MY 2000 and older
motor veit;iicles.g;r;t g:g most
importantiy, Ricardo did not perform
any emissions or durebility testing of -
E15 on MY2000 and older light-duty
motor vehicles. Rather, they conducted
a literature search of existing data and
information already cited by Growth
Energy, commenters, or otherwise
available to the Agency, and simply
focused their discussion on MY1994—
2000 vehicles instead of all MY2000 and
earlier vehicles. Second, the only new
data and information provided in the
Ricarde study was their visible
inspection of fuel system componsents
from 11 MY1994-2000 motor vehicles
that were avaluated for any visible signs
of material compatibility or durability

issues. The fuel systems were collected
from a reclamation service in Southeast
Michigan {(Southeast Michigen has had
varying levels of K10 market penetration
over the years). However, as the authors
acknowletlge, since no vehicle history
records were available to indicate to
what extent the fuel systems may have
been exposed to 10, if at all, during
their lifetimes, it is impossible to draw
any definitive conclusions regarding the
effects of ethanol on these components.
Finally, the authors did not draw any
conclusions as to the potential impacts
of E15 relative to E0. The authors
concluded that “The analysis concluded
that the adoption and use of E15 would
not adversely affect fuel sysmm
components in proj

vehicles, nor woul lt cause then te
perform in a su manner, when
compared to the use of £10.”

In addition to the pauncity of data on
MY2000 and older motor vehicles, as
discussed below, there are reasons for
concern with the use of E15 in these
motor vehicles, particularly with respect
tol exhaust and evaporative
emissions durability. This makes it
difficult to rely on an engine
assessment and makes the need gr
actual emissions data critical.

b, Exhaust Emissions—Long-Term
Durability

i. General Tailpipe Emissions Durability
Concerns

Ethano) enleans the A/F ratio, which
leads to increased exhaust gas
temperatures and therefore potentially
incremental deterioration of emission
control hardware and
Over time, the enleanment caused by
ethanol has the potential to canse
catalyst failure. This effect of E15 and
the use of closed loop fuel trim to
mitigats the effect are discussed in more
detail in section IV.A.1.c.i above.

The AJF ratio of the carbureter is
preset at the factory based on the
expected o conditions of the
engine as ambient tem;
atmospheric pressurs, and load.
As a result, carburetors
loop” fuel control, which msans that the
air and fuel are provided at a specified,
predetermined ratio that is not
automatically adjusted during vehicle
operation. As fuel coniposition can vary,
an engine with a carburetor and open
loop conirol wonld never know if
it achieved the desired A/F ratio or not.
Since the vehicles at this time operated
“open: Joop” all of the time with no
ability to react to in the A/F
ratio, the addition of ol to the fuel
tended to make the A/F ratio leaner.
This leaner operation conld increase

catalyst temperature and therefore
increase the emissions deterioration
rate.

For MY2000 and older light-duty
motor vehicles, which are capable of
operating with closed loop fuel control,
the fue] trim range is generally more
limited than the range for newer
vehicles, and these vehicles may use
their full range of fuel trim adjustment
10 account for normal component
gtamimﬁof?x;ai Injectors, .';anors?n a;txd &

to re may shift wi
hmanm aging m all of the fuel
trim’s range of adjustment. The
additional oxygenate in E15 may
actually shift the A/F ratic more than
the earlier introduction of E10 if the
engine's A/F feedback cannot
compensate because it has reached its
adjustment limit. In short, MY2000 and
older motor vehicles and earlier are &t
risk of having insufficient thermal
margins to accommodate ethanol blends
up to E15 due to the limits of their fuel
trim authority.

There is very litile test data on the use
of E15 in older vehicles but the concern
is more than just theoretical. Three
studies—the CRC ing Study, DOE
Pilot Study, and the Orbital Study—
discussed in section IV.A. highlight in
particular the concern with MY2000
and older motor vehicles. The CRC
Screening Stady (E—87—1) was a test
program developed to look at the effects
of mid-level ethanol blends on U.S.
vehicles. This screening study was the
first phase of a two-phase study
evalnating the effects of mid-level
athano!l blends on emission control
systems. The purpose of this first phase
of the study was to identify vehicles
which used learned fuel trims to correct
open loop air-fuel rations. Under the
test prograimn a fleet of 25 test vehicles
was idenhﬁod and acquired with six of

MYZOOO and older.
The study m]loctecnfvahlc]e speed,

oxygen sensor air-fuel-ratio, and catalyst
temperature data for four fuels (E0, E10,
E15, and E20). The results of the three
ethanol blended fuels compared to E0
showed that four of the six MY2000 and
older vehicles tested failed to appiy
long-term fuel trim to open loop
operation in order to compensate for
ethano] levels. And that these
same four vehicles exhibited increased
catalyst temnperatures when operated on
E20 as compared to E0. While the
au t DOE Catalyst Study
conchided that this learned fuel trim
was not important for MY2007 and
newer motor vehicles beceuse they are
durable (and therefore can handle E15)
as discussed in section IV.A, there was
no such foliow on for MY 2000
and older motor v es so the
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durability of these vehicles on E15 is
unknown.

Another study suggests that many
MY2000 and older motor vehicles may
also have emission exceedances if
operated on E15. In 2003, the Orbital
Engine Company issued a report on the
findings of vehicle testing it completed
to assess the impact of E20 on the
Australian passenger vehicle fleet.
While the Australian vehicles in this
study were not representative of 1.8,
vehicles of the same model years, they
ars similar to MY2000 and older U.S.
motor vehicles with respect to
technology and emission standards. The
testing program covered vehicle
performance and operability testing,
vehicle durability testing, and
component meterial compatibility
testing, on nine different vehicle makes
or models, five vehicles from MY2001
and four vehicles from MY1985 to
MY1993. Testing results showed
increases in exhaust gas temperature in
five of the nine vehicges tested with
three showing increases in catalyst
temperature. Enleanment was found to
occur in six of the nine vehicles tested,
with thres having closed loop control—
the old vehicles without closed loop
control all displayed enleanment. In
general, the increase in exhaust gas
temperature was found to follow those
vehicles with enleanment, Furthermore,
ons vehicle in the study experienced
catalyst degradation sufficient to make
the tested vehicle no longer mest its
applicable Australian emission
standards.

Hence, based on this very limited test
data and our engineering judgment, we
can conclude that MY2000 and older
motor vehicles have the potential to
experience conditions when ted
on E15 which may ultimately lead to an
increase in exhaust emissions.
Specifically, enleanment followed by
higher exhaust temperatures could
cauge accelerated catalyst deterioration.
Furthermore, there are potential
concerns other than just catalyst
durability for these older vehicles, as
highlighted by the Alliance in their
comments. Absent actual emissions
durability testing, it is not possible to
know the validity of these emissions
concerns with E15 in MY2000 and older

motor vehicies. Unlike for MY2007 and -

newer motor vehicles we are not aware
of any existing test am which can
address the lack of data concerning
MY 2000 and older motor vehicles.

ii. Immediate Exhaust Emission Impacts
Growth Energy claims that the ACE
Study, the RIT Study, the MCAR Study,

and the DOE Pilot Study show that E15
results in decreased emissions of NOx,

NMHC, and CO on average, and no
increage in NMOG emissions when
compared to E. Growth Energy argues
that these studies demonstrate E15 will
not cause or contribute to the failure of
vehicles to meet their emissions
standards. While nruch of the data cited
by Growth Energy was on E20, they
ed that because the studies they

submitted with their application show
favorable emissions pe: ce on
blends that contained higher than 15%
ethanol (i.e. E20}, those resulis should
be applicable to E15 by interpolation.

As ed inTV.A1, the ACE -
study, RIT Study, and MCAR Studies
offer little value in assessing the impact
of £15 on immediate exhaust emissions.
Since the DOE Pilot Study focused only
on motor vehicles newer than MYZ2000,
Growth Energy provided very little
information of value in assessing the
immediate exhaust emission impacts of
E15. Furthermore, very little data has -
been collected on E15 on MY2000 and
older vehicles. However, also as
discussed in section IV.A.1.b,, the
Agency believes that there is sufficient
data on older vehicles to quantify the
immediate amission impacts of E10 on
older vehicles and furthermore
sufficient data from testing E15
primarily on newer vehicles to have a
reasonable projection of what the
immediate emission impacts of E15 are
likely to be on MY2000 and older
vehicles, Specifically, as discussed in
section IV.A.1.b., EPA would anticipate,
that the immediate emission impact of
E15 will be similar for both older
vehicles and MY2007 and newer
vehicles—to decrease NMOG (as well as
NMHC and total HC) and CO emissions
and to increase NOx emissions, with
increases in NOx in the range of 5-10%,
The im; of this NOy increase is
a fumction of what the durability :
impacts might be, since they must be
taken into consideration together when
evalueting potential impacts on
compliance with emissions standards.
c. Evaporative Emissions

Much of the discussion in section
IV.A.2 applies to MY2000 and older
motor vehicles. However it is importani
to note that this group of vehicles has
several key differences. :

First, the majority of these vehicles
were designed and built prior to the
enhanced evaporative emissions
requirements. These vehicles were
tested using the 1-hour diurnal plus hot
soak . The CRC E-77 test
programs showed that permeation
emissions are considerably higher on
pre-Tier 2 motor vehicles than on Tier
2 motor vehicles. Therefore it is

expected that permeation emigsions

with E15 on MY 2000 and older motor
vehicles will be much higher than that
discussed in section IV.A.3. for MY2007
and newer motor vehicles, However,
given that the evaporative emission
standards that applied to MY1998 and
older motor vehicles (pre-enhanced
evaporative emission control standards),
used anly a 1-hour diurnal test, the
increased permeation emissions would
not show up appreciably in the
certification testing and could not cause
motor vehicles to exceed the emission
standard.

Second, the MY2000 and older motor

vehicles were not required to
demonstrate eva ive emissions
durability with fuels containing ethanol.

Furthermore, E10 bad a limited market
share during the time when many of
‘these motor vehicles were designed and
built. This raises the concern that the
fuel and evaporative emissions system
components may not have been
designed for constent exposure to E10,
and especially not E15. These older
motor vehicles could experience
significant material compatibi].it}r issues
(as discussed below} that could lead to
elevated evaporative emissions over
time or both fuel and vapor leaks. Thus,
while the immediate evaporative
emission impacts of E15 may notbe a
waiver concern, evaporative emission
durability would be & primary concern
for MY2000 and older motor vehicles.
Finally, these motor vehicles were not
subject to OBD leak detaction, so if
problems did occur there would be no
OBD warning for the vehicle owner.

d. Materials Gompatibility

The Agency has reviewed the studies
that have shown generally acceptable
materials compatibility in newer motor
vehicles (i.e. Tier 2 motor vehicles) with
ethanol up to 10% by volume, but -

‘degradation of certain metals,

elastomers, plastics, and vehicle

~ finighes with higher dosages.®®

However, most of these studies,
including the Minnesota Compatibility
Study, were on component parts using
laboratory bench tests rather than
durability studies of whole vehicle fuel
systems simulating “real world” vehicle
use. In addition, there is no way to
correlate the results of the study with
MY2000 and older motor vehicles.
Many different materials were nsed over
the years and we do not have dats that
shows which manufacturers used which
specific materials at various points in
tirne. We can conclude, howaver, that
some portion of the flest may
experience changes that could result in

= SAR 3297, revisad July, 2007, Surface Vehicle
Information Report, Altacaative Fuels.
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accelerated component failures beyond
what would be expected on EO or E10.
We are especially concerned that older
motor vehicles may not have been
designed to accommodate ethanol
blends.

The Agency believes, based on its
review of the literature and automotive
industry comments, that a number of
pre-Tier 2 motor vehicles, including
Tier 0 motor vehicles (from the 1980s to
1995) and Tier 1 motor vebicles (from
1996 to 2001), may have been designed
for only limited exposure to E10 and
consequently may have the potential for
increased material degradation with the
use of E15 even though they are beyond
their useful life requirements. This
potential for material degradation may
make the emissions control and fuel
systems more susceptible to corrosion
and chemical reactions from E15 when
compared to the certification fuels for
these motor vehicles which did not
contain any ethancl, and therefore may
increase vebicle emissions. For MY2000
and older motor vehicles, especially,
E15 use may result in degradation of
metallic and non-metallic components
in the fuel and evaporative emissions
control systems that cen lead to highly
elevated hydrocarbon emissions from
both vapor and liquid leaks. Potential
problems such as fuel pump corresion
or fuel hose swelling will likely be
worse with E15 than historically with
E10, especially if motor vehicles operate
exclusively on it. Since ethanel
historically comprised a much smaller
portion of the fuel supply, in-use
experience with E10 was often
discontinuous or temporary, while
materisl effects are time and exposure
dependent. Thus, issues may surface
with E15 that have not surfaced
historically in-use.

The suthors of the Ricardo study
acknowledge that “Many materials have
been used in the fuel systemsofhghi
duty motor vehicles, small engines, and
off-road equipment. Limiting the scope
to light duty motor vehicles, including
passenger cars and light trucks, from the
target range of model years {1994 to
2000) it is impractical to complete a
comprehensive survey of the materials
that might be exposed to liguid foels.”
This highlights the concern that older
motor vehicles could experience
significant material compatibility issues.

8, Driveability and Operability for
MY2000 and Older Light-Duty Motor
Vehicles

Very little test data was submitted
regerding driveability and general
operability of MY 2000 and older light-
duty motor vehicles operating on E15.
However as discussed in the MY2007
and newer light-duty motor vehicle
analysis, past issues with driveahility
and operability of older technology fuel
controls have observed with fuels
containing ethanol. Hence, absent data
to prove otherwise, there is uncertainty
regarding the ability of MY2000 and
older motor vehicles to handle E15. We
have concerns that these motor vehicles
could experience driveability and
operability issues that may also lead to
an emissions increase.

f. Conclusions

It is the burden of the applicant te
demonstrate that any new fuel or fuel
additive that ires a waiver under
CAA section 211{)(4) of the
substantially similer prohibition in CAA
section 211{f}{1) will not canse or
contribute to the failure of motor
vehicles to mest their emissions
standards over the vehicles’ full useful
life. Growth Energy has not made this
demonstration for MY 2000 and older
tight-duty motor vehicles as Growth
Energy has not provided sufficient data
and information to broadly assess the

ance of these motor vehicles

while using E15. Additionally, based on
our own engineering judgment after
review of all available data and
information for MY 2000 and older light-
duty motor vehicles, we find that there
are copcerns sbout potential emissions
increases with the use of E15 in these
vehicles, particularly regarding long-
term exhanst and evaporative emissions
(durability) im; and ntl;tenals

compatibility. ore, the Agency
has concluded that it cannot grant a
waiver for the use of E15 in MY2000
and older light-duty motor vehicles
based on existing data.

V. Nonroad Engi d i t -
e Enynﬂ;m Equipmen

A. Introduction

Past waiver decisions were made
solely on the basis of the emission ‘
impacts of the fuel or fuel additive on
motor vehicles. However, with the

of the Energy Independence and
Security Act of 2007, CAA section
211(f)(4) was expanded to require that

the emissions impacis on nonroad

engines and nonroad vehicles
{collectively referred to as nonroad
products in this section) also be taken
into consideration when reviewing a
waiver application. Nonroad products
for the g:l:l'ﬁawmg discusgsion is defined
as those nonroad products that contain
spark-ignition engines and are used to
power such nonroad vehicles and
eguipment as boats, snowmobiles,
generators, lawnmowers, forklifts,
ATVs, and many other similar products.
These nonvoad products are typically
used only seasonally and occaslonally
during the season which is very
different from the daily use of
automobiles. Due 1o the seasonal and
occasional use, consumers can hold
onto and use their nonroad products
over decades with some being 30 or 40
years old. Nonroad engines are typically
more basic in their engine design and
control than engines and emissions
control systems used in light-duty motor
vehicles, and commonly have
carbureted fuel systems (open loop) and

air cooling {extra fuel is used in
combustion to help control combustion
and exhaust temperatures).

EPA received authority to regulate
emissions from nonroad cts with
the Clean Air Act A!nm 13 of 1990.
Through a series of subseque

rulemakings, EPA has romnlgated
exhaust emission slantfards for the

categories of cew nonroad nes that
use motor vehicle gasoline: (1) Small
spark-ignition engines, (2) large spark-
ignition engines, {3) marine spark
ignition engines, and (4] recreational
engines. Evaporative emission standards
{tank permeation, hose permeation,
diurnal and running loss) have been
Promy on a portion of the
nonroad products in these categories.
Thus, like for motor vehicles, EPA’s
smissions impact analysis for nonroad
concentrates on the following
four major areas: {1) Exhaust emissions,
both immediate and lonwterm
durasbility, (2) evaperative emissions,
both immediate and long-term; {3}
materials compatibility, and {4)
driveability.

The following table summarizes the
varions nonroad products and their
applicable emissions standerds. The
current standards are to be met after a
period of engine aging which is done en
either a dynamometer or chassis per
regulation requirements per nonroad
sector.
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Table V.A -1 Summary of Nenroad Sectors and Applicable Emission Standards

[ NONROAD SECTOR | Current/Future Emission Standards

(Sperk Ignition Only) [ Exhaust Emission Standards Evaporative
(&/kWhr or other noted) ‘Emission Standards

SMALL ENGINES <I9KW — first regulatod 1997 '
Class 1 B 2012: HICYNOX: 10, 0O 519 T Fit ovaporative siandards”
Lawnmowers, pumps Life: 125/250/500 homs in 2010-2016
Ciass T ' 2611; HCFNOx: 8, CO% 519 ~fuel taik permeation
Gerden tractors, uility vehicles | Life: 2soi50tylooo_iiou_¥s fuel ine permeation
Class T T2667. HGFNOX: 50, CO: 805 | -running toss -
Trimmers ' Life: 50/125/300 hours | ~diumal
Class IV '

| Triramers, blowas, chainsaws .
Clasi V ' ~—{ 2007 HCNOw: 73, 0. 603

Chaingaws | Life: 501251300 hours
TARGE ENGINES — st reguioted 2000 '

‘ 2007 General cycle: ~Fuel line permeation
>19KW snd not included in another | HCHNOX: 2.7, C0: 44. | diurnal emissions
category | Life: 7 yrs/5000 bours whichever first -nmﬁngl;;ssénissions

. o 7007 Severe Daty:
| typically rerofitied amtomotive. | HC+NOx: 2.7, CO: 130
- “Commercial applications — -
oo pove i b,
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MARINE ENGINES — first regulated 1957 (OB and PWC), 2010 SD/1

Outboard (OB}

2010

=/<43kW: HCH+NOx: 30

>40kW=300 g/kWhr

Personal Watercraft (PWC)

LIFE:350 hours/10 yrs (OB)

LIFE: 350 howrs/5 yrs (PWC)

§ >43kw: 'HC#NOx: calculation based on engine’s

| ©O: </=40kW= calc based on engine’s max power,

First regulations in 2009;
Fuel tank permeation
Fuel line permeation
Diurnal foel tank vapor
Refueling emissions

Provisions

Sterndrive Inboard Engines (SD/T)
~Typically marinized basic

automotive cogines

Z010:
‘HCHNOxX: 5 g/xWhr CO: 75 g/kWhe
LIFE: 480 hours/10 yrs

High performance engine standards

RECREATIONAL ENGINES — first regulated 2006

Nonroad Motorcycles’”

2007: HCHNOx: 2.0 g/km
CO: 25 g/km '

. IJFESWSOOOIIUOGOhndepmdmgonm

First regulations 2008:
fuel tank and foel line

ATV

2007: HOFNOX: 15 ghew
€O: 35 gAW
LIFE: ~/>100cc: 5 yrs/ 1,000 hes/ 10,000k

<1000c: 3 yrs/500 hrsJS DOOkm

Snowmobiles

i 20]0-2Q!l, HC: 75 CO:Z?S

| LIFE: 400 hours/ 5 yre/ 8,000 km

2012 standards exist with max allowable family

Typical emission control strategies for
nonroad products include enleanment
and engine redesign with some limited
number of nonroad products adding
catalysts. A limited number of nonroad
products have also incorporated
electronie fuel injection; however the
vast majority of all nonroad products

97 On-highway motorcycles have separate
emissicns standards avd minimum useful Life
. requiremnsnts, which may be found in 40 CFR Part
86 Subpart E.

still use open loop fuel systems (either
carbureted or fuel injected) and hence
do not adjust automatically for
oxygenated fuel. The result of all this is
thet thete is a broad range of nonroad
engine and equipment designs across
the nonroad sector, making it difficult to
apply data or conclusiens from one
nonroad product broadly. For example,
the following list shows the various
trends in design changes in nonroad
engines due to emission regulations.

e Small spark-ignition Class 1 and
Class It (nonhandhsld) engines are
typically open loop carbureted 4-stroke,
sid; :‘a:lve or overhead valve design, air
an ] cooled engines. Engine’
manufacturers have incorporated
changes to the engine designs
(improving combustion chamber design,
adding valve guides, improving cooling,
elc.), i tod catalysts on some
modsls m enleaned engine operating
A/F ratios from past richer operation
approaches.
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Ehfnngll:lu ]s > k-ignition Class IlI-Class
\'4 eld) engines are typically open
loo}]) carbureted 2-stroke,air and fuel
cooled engines. Engine manufacturers
have incorporated changes to the 2
stroke engine designe including reduced
scavenging, lean out the A/F ratio, from
past richer operation approaches, and
catalysts (on some mogels]. Some
manufacturers have switched to 4-stroke
design or mixed (2- and 4-stroke) design
whaere the application allows.

= Large Spark Ignition Engines are
typically retrofitted automobile engines
and a number of them do run on motor
vehicle gasoline. These engines are
water cooled and ran feedback
electronic conirols much like their
automotive equivalent.

* Marine outboard and personal
watercraft engines were typically open
loop carbureted 2 stroke engines. Today
these engines are typically open loop 4-
stroke engines or direct injected 2-stroke
engines. Engines are water cooled.

* Marine sterndrive/inboard engines
are typically open loop 4-stroke
carbureted or elecironic fuel injection
and emission regulations in 2010 are
expected to result in catalysts on
sterndrive/inboerd engines and possibly
closed loop electronic fuel injection.
Engines are water cooled.

e Off-highway motarcycles and ATVs
have typically been open leop
carbursted 2-stroke and 4-stroke engines
but are becoming more 4-stroke design
with some fuel injection. These engines
are typically air and fuel cooled.

» Snowmobile engines have typically
been open loop carbureted 2-stroke
engines but have recently started to
migrate towards fuel injection and even
some 4-stroke engines.

B. Growth Energy Submigsion

Growth Energy provided only limited
information in support of their waiver
request application regarding the '
potential emission impacts of E15 on
nonroad For ad the
potential long-term exhaust emission
(durability) im; , Growth Energy
refers to a si study of ethanol blend
use in nonroad engines: the DOE Pilot
Study. Growth ‘states in its

. application that the DOE Pilot Study
compared regulated emission levels
from a com ive and nationally
representative fleet of 28 small nonroad

{SNREs), and that the DOE Pilot
Study showed that regulated emissions
were no worse for E15 and E20 when
compared with E0. Growth Energy
argues that the DOE Pilot
demonstrates that E15 will not cause or
contribute to nonroad engines failing to
meet emissions standards.

For addressing immediate exbaust
emission impacts, Growth Energy
referenced a 1999 SAE report, “The
Effect of High Ethanol Blends on
Emissions from Small Utility
Engines.” *¢ The study conducted
emissions testing on three MY 1994
small (12.5 hp) engines nsing SAE and
EPA procedures. Ethancl was splash
blended with a commercial RBOB to
produce EO, E10, E25, and E50. The
small engine set included two 12.5-hp
{9.3 kW gross rating) Briggs & Stratton
side-valve engines, and one 12.5-hp
Kohler overhead-valve engine. The
engines staried out running rich on Eo,
but became leaner with increasing
ethano} content. As the ethanol
concentration increased, HC and CO
emissions decreased, and NOy
emissions increased. The emissions
resulis were fully consistent with the
observed stoichiometries. Because NOy,
is regulated by standards for HC+NOx,

* from a regulatory perspective, the

overall ;amission oy was
relatively unaffected by the changes in
ethanol content. Growth claims
this study demonstrates that E15 should
not have any impact on HC+NOx
emisgions,

Growth Energy did not submit any
test data that evaluated how the use of
E15 would impact evaporative
emissions and evaporative emissions
conirols for nonroad products, either for
immediate emission impacts or long-
term evaporative emission impacts
{durability).

‘They did, however, cite the
Minnesota Compatibility Study to
address potential materials
compatibility concerns with E15;
materials compatibility issues could
also lead to evaporative (short-term
permeation or long-term durability) as
well as long-term exhaust emission
impacts. Growth Energy that

_ the Minnesota Compatibility Study

tested commonly used msterials in the
conastruction of nonroad engines and
thet the DOE Pilot Study concluded that
“no obvious materials compatibility
ismes were observed during [the]
testing” of SNREs.%® Growth

argues that the Minnesota Compatibility
Study demonstrates that SNREs should
experience no significant materials

_ compatibility problems with E15.

Growth Energy did not provide any
data or information quantifying the
potential impacts of E15 on the
operability or driveability of nonroad

% Bresenham, D. and Reisel, ]. “The Bffect of High
BEthanol Blends on Emissions from Small Dtidity

. Engines,” SAE 1999-01-3345, JSAE 9038100, 1990.

- #EPA Docket Number: EPA-HQ-OAR-2000—
0211-0002.6: Growth Energy Apphication, 34.

. 103The

products. Instead, they pointed to the
DOE Pilot Study discussed above which
evaluated long-term emission
performance of SNREs. Growth Energy
claims that the DOE Pilot Study
demonsirates that the use of E15 will
not have a discernable impact on the
performance and operability of SNREs.
They stated that since the DOE Pilot
Study shows that the engine
performance of SNREs varies
considerably regardless of fuel type
used that ithi; not possible to isolate the
effects of ethanol on the operability of
SNREs. 100

In their commenis, Growth Energy
wrote that there “is no scientific hasis™
for excluding SNREs in a waiver for
E15, and further states that the DOE
Pilot Study “found no statistically
significant impact on operations from
higher-blend ethanol, including E-15.”
Growth Energy also argues that there are
no studies that show that E15 will create
problems for nonroad engines (marine
engines specifically).
C. Public Comment Summary

AlISAFE and several other
commenters argued that the DOE Pilot
Study’s test program is too small and
unrepresentative of the national SNRE
population. The commenters pointed
out that the DOE Pilot Study onl
looked at 10 different small spar
ignited engines <19kW.101 The
commenters noted that those engines
were only from three of the possible
seven main classes of SNREs.102 The
commenters stated that in 2008, over
1,000 individual SNREs were certified
by EPA, so the 10 engines tested were
not comprehensive and nationally
re%oresenmﬁve.

mmenters also noted that the DOE
Pilot Study itself says that “DOE’s test
program could focus only on a small
subset of these engine families.”
AlISAFE also argues that the DOE Pilot
Study demonstrates that every lawn and
garden engine tested showed significant
increases in amissions and greater
emissions control system deterioration
with increasing ethanol levels.

100 EPA Docket Number: EPA-HQ-OAR-2000—
0211-0002.6- Growth Energy Application, 34.
e
engine 2} a ]
aﬂuafnﬂlﬁbdmﬂﬂlﬁqﬂma@n&l?w
different engines weze used in the full Xife
durability postion (Brigge & Stratton, Honda, Stihl,
Poulan) and engines for each of these were
ntilized in the . The multiple engines were
mmmmsmﬁﬁu@tuﬁmol
blend {E0, E10, B15 and E20).
102 Smalt spexk ignition engines are grouped into
seven Clasess and Clusl.cﬂnnl—mm
1-B, Class 11, Class I, Class IV and Class V. The
engings in the DOE Pilot Study were in Class I,
€lass I and Class IV for the pilot study end in
Classes ] and 1V fox the fall lifs study.
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Furthermore, AIISAFE points out that
the DOE Pilot Study demonstrated
higher exhaust temperatures with
increasing ethanol levels, which may
adversely impact numerous emission-
related components, including pistons,
crankshafts, gaskets, and catatysts
(particularly under off-nominal
conditions}.

* AlISAFE’s submittal contained

emission results on the testing of a
Briggs and Stratton 6.0 horsepower
Quantum engine (Class 1) on E20
{(“Briggs and Stration Study”™). AUSAFE
points out that the Briggs and Stration
Study demonstrated that new engine
emission testing of the Quantum engine
on E20 had an adverse effect on NOx
emissions. Exhaust emission testing
results on the engine showed a decrease
of approximately 32% in HC emissions
and an 133% increase in NOx emissions
using E20 when compared to E0, which
resilted in 10.5% increase in HC+NOx
emissions. 103
Many commenters contend that use of
E15 in nonroad products causes
material compatibility concerns and
necessitates er investigation into
the impacts of the use of E15 in nonroad
engines. Commenters point to two
additional studies not cited in Growth
Energy's waiver application: (1) An
Orbital Study; and, {2) the Briggs and
Stratton Stugy. The Orbital Study is a
separate nonroad product study (i.e.:
separate from the Orbital Study on
Austratian motor vehicles), that
conducted 2,000-hour bench testing
with E20 on materials from the fusl
systems of a Mercury 15hp Marine
Outboard engine and a 5tihl F45R Line
Trimmer (“Orbital Nonroad Products
Study”). The Orbital Nonroad Praduct
Study found that E20 caused severe
corrosion, rusting and pitting of metallic
and brass components, such as the
carburetor body and throttle, piston
-rings, crankshaft seal housing,
crankshaft bearings and surfaces,
connecting rod, cylinder liner, throttle
blades. The study also found that E20
caused swelling, distortion and
degradation of the fuel delivery hose,
fuel primer bulbs, fuel line connector,
and crankshaft seal. The Orbital -
Nonroad Products Study concluded that
these problems would likely cause: {1)
Oxides that may dislodge and
the engine; (2) the loss of intended fel-
air metering and control, and (3) fusl
leakage.

The Briggs and Stratton Study
submitted in Exhibit C of the AIISAFE,
comments contains evaluations of the
impacts of E20 on EPA-certified engines

189 HC teduction estimated from
and HC+NOx changes were stated in

while Nox
report.

through soaking fuel components 10+
and this report was cited by other
commenters. After six months of
soaking, the study showed 5-10%
greater swelling and mass gained by
gaskets and rubber parts for paris soaked
in E20 com to ED. The spoxy for
the Welsch plug, a plug placed over the
ionl;m]es in the carburetor
E‘oh«iytﬁ?ssolvad in E20 and coated the
plug. In a running engine, that conld
regult in the plug f:ﬁglg out and fuei
leaking from the carburetor, resulting in
a potential increase in ive
emissions. The inlet needle seats and
the fuel cap gaskets swelled, which
could alse lead to increases in
momﬁve emissions. Garden tracter
tank caps and seals “exhibited
extreme swelling” in E20 versus EQ.108
AlISAFE argues that these conclusions
corroborate the Orbital Nonroad
Products Study’s findings and highlight
the need for additional research into
E15’s effects on the materials used in
SNREs and other nonroad products.

AIISAFE and others note that the DOE
Pilot Study found many issues with
SNREs that were not discussed in
Growth Energy’s waiver application, For
example, commenters noted the
following jems from the DOE Pilot
Study: (1) Three Weed Eator blower
engines failed, one on E0 and two on
E15; (2] one Weed Eater blower would
not idle on E20 and {3} another Weed
Eater blower would not make full er
on E20; (4} a Stihl line mnunerhngcl::gh
idle with E15 and E20 that caused
clutch angagement at idle; and {5)a
Bﬁ%an Stratton 3500 kW generator
stalled and experienced loas of power
and abrupt stopping of the engine on
E20. '

Commaenters also point to the
operability problems that arose in the
Briggs and Siratton Study. In the study,
a 6.0 HP Quantum engine was used for

temperature, durability and
parmam. and evaporative testing.
ANSAFE and others note that higher

authors say that the higher temperatures
caused material compatibility issues,
citing a head gasket failure after 25

404 The Brigge and Stratton Study siated A fuel
soak test was performed on all that come into
direct contact with the foel. These parts inclode
mhmheﬁsdmmbtﬂmmhnm
metering jots, rubber and fiber gaskets, rubber
primor bulbe, floats, and fuel bowls.” No engine was
spacifically mentioned.

1851t was not cloar mxactly what parts wers used
for the foel soeking tests. it was stated in the study
that e 8.0 HP Quantam engine wes ussd,
specifically “engine 123K02 0230E1 04061458 was
wsed for all testing
Howwver, it was steted
on snging.

hours of “very light duty testing.” 196
The RPM stability was observed to
decrease for both E10 and E20 over Eo,
with the decrease for E20 close to three
times larger than for E10. The stability
decrease can lead to harsh andible
speed oscillations which may be
deemed unacceptable for many
applications which require stable engine
speods {e.g., generator, lawn equipment,
etc.}.1%7 Tests on starting showed a
decrease in acceleration using E20 in
comparison to E10 and E0.

Several commenters argue that
Growth Energy does not provide data
concerning the performance of many
categories, classes, and families of
nonroad engines on E15, and the test
data from the DOE Pilot Study is not
ad te to cover all nonroad
applications. Notable data gaps include
information regarding marine engines,
snowmobiles, recreational vehicles,
motorcycles, and several classes of
small nonroad engines that were not
tested in the DOE Pilot Study. In
addition, several commenters noted,
some of the operability issues may pose
a significant safety hazard to operators
of small nonroad engines due to higher -
idle speeds and inadvertent chutch
engagement.

D. EPA Analysis

1, Scope of Nonroad Data to Support a
Waiver Decision

Prior to assessing the technical merits
of the information submitted by Growth
Energy to support theix waiver
application with respect to nonroad
products, it is necessary to first assess
the completeness of the application.
Listed above are i‘om‘-i J:fjor categories of
nonroad engines, and these categories
are further broken down into v:Eious
classes based on the fundamental
differences in engine and vehicle design
within these classes. EPA has o
promulgated exheust and eva
emission standards for these
cat

ative
ifferent
ories at various times and these
ations have resulted in various
approaches to engine calibration and
degign,198 Therefore, to assess the
potential impacts of E15 on nonroad
products requires data representing the
cross section of different nonroad
engine categories. EPA highlighted this
necessity in discussions with Growth
Energy, RFA, DOE, and other

w*EPA Docket Number: EPA-HQ-OAR-2008—
0211-2559. )

197 Ganerator seis need constant speed in order to
provide reliable power for tasks. Lawnmowers

requiite consistent in order to maintain
constant blade tip spead top speed is
governed by &

1% Seg Tables in 73 FR 59034, 50036 (10/8/08).
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stakeholders even prior to the receipt of
the E15 waiver application.109

The following table summarizes the
many potential breakouts of nonroad
engine technelogies currently in the in-
use fleet. Growth Energy gave us data in
four areas shown below. Even in areas
in which Growth Energy provided data,
those data were very limited. Since

Growth Energy has not provided
information to broadly assess the
nonroad engine and vehicle sector,
since there are important differences in
design between the various classes and
categories, and since the Agency is not
aware of other information that would
allow us to do so, it is net possibls for
the Agency to fully assess the potential

impacts of E15 on the emission
performance of nonroad products. In
addition, as discussed below, there are
reasons for concern with the use of E15
in nonroad products, particularly with
respect to long-term exhaust and
evaporative emissions durability, and
materials compatibility, so the need for
data is all the more important.

TABLE V.D—-1—NONROAD ENGINES AND ENGINE TECHNOLOGIES OVER THE PAST 14 YEARS

Phase 1: Phase 2: .
Pre-reg: . Phase 2. . 1 Phase 3:
SMALL SI 2 stroke 23;;:!:9 Phase 2. | 2-sirke | op oo | Phase 3: wicat
Class | X - - - Xev™ L [ Xsv... | XV
Xow™ |[Xohv ..
Class il - - - Xohv L. Xohv ... |-
Class I X - X - - -
Class IV X - X* e X+ .
Class V X - X - - -
Pr Phase 1 4—str2:
. | Phase 1: | Phase t: ‘| Phase 1:
MARINE Prereg: | 5 ciroke | ‘a-siroke ‘| closed
2-stroke Y 4-stroke 2D Carb 4-EF1 loop cata-
Wyst
Owtboard X X X (few) ... | X X -
PWC PX X - X - X -
SoA - - X - X X
Pre-| Pre- Hmkl: Phase 1 Phase 1 Phase 2. | Phase 3: | Phase 3:
reg: : : : : 3
RECREATIONAL ostohe | 4stokb | cosed | d-sioke | 2-choke | 2-stoke | 2-etoke | 4.ctroke
crankcase
NRMC ) 4 X X X x* N/A N/A WA
Snow Mobiles X X X X X X X X
ATV X X X X - | NJA N/A N/A
*NRMC: allows 2-stroke bikes.
** Data Provided by Growth on oheiwo engine fasmifies per group.

2. Long-Term Exhaust Emissions
(Durability)

Ethanol contains oxygenates which
result in a leaner operating A/F ratio.
Unlike light-duty vehicles, the
ovarwhelnung ma}m')ty of nonroad -
engines are “open loop™ and do not
automatically adjust fgr
content of the fuel Hence tbey are
subject to direct and continuous effects
to changes in combustion characteristics
{i.e., loaner mixture) of increased
ethanol in the fuel which typically
result in lwit!e:'I combustion and exhaust
temperatures during operation. These
changes in combustion result in general
increases in NOx emissions and
decreases in HC emissions. This
increass in temperature will vary

we EPA Docket #EPA-HQ-OAR-2008-0211—
2550.2, API Technology Committes Moeting,
Chicago, 6/4/08.

1o Effocts of Jong term starage and svasonal use
‘were not captured in the accelarated sging.

between engines and engine operating
conditions. In addition to the NOx
emission increases that are observed
almost immedistely with increased

ethanol levels, therelsamneacmﬂmtah
can compromise

increase in
long-term
resulting in a
all emissions over time.

The potential for an increase in
operating temperatures to cause long-
term durability issues for e: es 1s
shown in the accelerated ful
emission results in the DOE P:lot
Study1e, Four new Class | B&S
consumer and four new Class I Honda
commercial were aged on non-

of the engines

ethanol and ethanol blends (one engine

each on E0, E10, E15 and E20). All

1 DOE Pilot Stody contalned date from which

the following changes fn emissions wers calculated.

On ths B&S consumer the engine aged on
non-sthanol foel hed no in HC, +76% In
NOyx and —47% in COL Tho engines on B0,
E15 and E20 showed in HC of +44%,

changes
+149%, +90% and NOx changes of —5%, 0% and

t deterioration of

engines were tested on non-ethanol
fuels when new and at the end ofqgmg
on their respective fuel. The change in
emissions on non-ethanol fusl gives a
basis for comparison of the deterioration.
effects of aging on various ethanol blend
fuels. 112 For the B&S Class I engines, it
was found that the non-ethanol aged
engine leaned over time with CO
decrouing and NOx i increasing. For the
Mhanol engine, the increases in CO
along the increases in HC illustrate
the possibility of valve warpage and
valve seat distortion, or piston/piston
ring/engine block distortion due to the
increased combustion temperatures. In
thesa cases the combustion becomes less
efficient, and hence CO and HC :
emissions increase, due 1o the leak past

14$,mdmchm¢u of +36%, +108% and +17%,
Hoeda commercial

engine
showed thet tb aged on non-sthanol fusl
had seaission changes of +25% HC, 0%NOx and
14%C0. The engines sged on E10, £15 and E20:
BC: 4%, 42% and 69%, NOx: 11%, —14%, —16%
and CO: +3%,+18%424%, respsciively.
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the valves or piston rings. The Honda
Class 1 engine aged on non-ethancl
showed small increases in both HC and
CO, however the trend was clear in the
ethanol engines that the HC and CO
emissions increased and NOx decreased
in line with inecreasing amounts of
ethanol. Some of the variability in
emission results are due to the fact that
these engines are mechanically
govarned, single cylinder (high
vibration}, carbureted, open loop, air
and fue] cooled and hence engine aging
is subject to a number of mechanical
and qualitg factors.

The DOE Pilot Study cited by Growth
Energy assessed the potential long-term
durability emission effects of several
SNREs in the <19kW category that were
aged under conditions that were
representative of aging for emission
standards {constant dynamometer
aging}. While the study was limited and
there was considerable variability in the
resulis across the engines tested, as
AlISAFE highlights, the fact that two
Weed Eater blower engines failed on
E15, a 5tihl line trimmer had high idle
with E15, and other problems were
experienced with testing on E20,
suggests the potential for serious
durability concerns with E15 in nonroad
products. At a minimum, a
comprehensive nonroad test program
would be needed to support Growth

Energy’s assertions. We know of no such
P underway.
e engine failures in the DOE Pilot

Study are also consistent with our
engineering assessment. The leaner
operation and subsequently hotter
burning mixture and exhaust
temperatures expose sngine components
to operaling temperatures which may be
beyond design expectations for a
particular engine. Unlike light-duty

- vehicles which implement liquid

coo]in? systems (i.e., antifreeza) to
conirol vital engine component

temperatures, most nonroad engines
rely on air and fuel cooling. Proper
cooling on air cooled engines depends
on anticipated combustion and exhaust
temperatures which are mainly
controlled by the A/F mixture.
Depending on the engine category,
engine cooling may be critical to
durability ar:? therefore the ability to
continue to operate on E15. Some
engines that run too lean for an
extended period of time may also result

in engine seizure in which the metal of
the piston, piston rings and engine
cylinder expand into each other due to
the increased temperatures and hence
cannot function.

While data on long-term durability on
E15 of other nonroag categories does not
currently exist, we believe that many of
the concerns expressed regarding small
SI engines may to varying degrees be
indicative of other nonroad categories as
well. These concerns include concerns
of open loop carburetion or open loop
fuel injection and enleaned 4-siroke
engine running on a fuel with
oxygenates where there used to be
richer running 2-stroke or 4-stroke
engines.

3. Immediate Exhaust Emission Effects

In evaluating the emission impacts of
a new fuel or fuel additive, the Agency
not only considers potential long-term
durability impacts, as discussed above,
but also the existence and magnitude of
any immediate exhaust emission
impacts that are evident immediately
upon swiiching 1o the new fuel or fusl
additive. Growth Energy referred to two
studies for immediate tailpipe emission
effects and they include the DOE Pilot
Study and a 1999 study on “The Effect
of High Ethanol Blends on Emissions
from Small Utility Engines”.

The DOE Pilot Study contained
emissions at hew engine condition for
two sets of Phase 2 SNRE’s. One set was
used for the pilot study and the second
set was used for the useful life
durability study. The results showed
that emission changes from the use of
E15 resulted in increased NO, emissions
and decreased HC and CO emissions.
For both Class | engines the HC and CO
emissions decreased and NO, emissions
increased in comparison to E0. The
overall change of HC+NO, {the form of
the emissions standard for nonroad
engines) for a particular engine was
dependent on whether the NO,
increased mere than the HC decreased,
but in general it appears that the two
changes tended to balance sach other
out for the engines and fuels tested.

Class 1I engines were examined in a
second study 112 referred to by Growth
Energy. The study conducted emission

112 Bresenham, D. and Reisel, J. “The Bffect of
High Ethanol Blends on Emissions from Small
thility Engines,” SAE 1090-01-3345, JSAE
9938100, 1999, .

testing on three MY 1994 SNREs (12.5
hp) sngines using SAE and EPA
_pﬂ)m and showed that pre-
regulation Class Il sngines experienced
a similar trend with respect to
immediate exhaust emission impacts as
Class I engines in the DOE Pilot Study.
In their comments, AIISAFE also
pointed to recent testing described in a
Briggs and Stratton Study of exhaust
emission testing on a Quantum engine
using E20. It showed a decrease in HC
emissions and a 133% increase in NO,
emissions using E20 when compared to
Eo, which resulted in 10.5% increase in
HC +NO, emissions. While it was on
E20 instead of E15, this data is still
helpful in showing that despite a very
large percentage impact on NO,
emisgions, the overall immediate
emission impact of E15 on the
combined HC+NO, emission standard is
likely to be a relatively small one.
Nevartheless, since the available studies
do not provide data for other nonroad
engine categories it is unclear how
broadly these results can be
extrapolated across other nonroad
products. Therefore the number of
engines and applications tested needs to
be widened before any conclusions can
be made for 211 of nonroad products.

4. Evaporative Emissions

Different evaporative emission
standards have been established for the
different nonroad engine categories. As
shown in Tables V.D.4-1 and V.D.4-2
below, evaporative emissions standards
for nonroad products are focused on
three aspects: (1) Fuel line and fuel tank
permestion; (2} vapor loss through
diurnal or running loss conditions
whare the volatility of the fuel will be
important for compliance; and, (3) the
durability of the nonroad product in
achieving these standards over its full
ussful life. The test fuel for fuel tank
permeation is E10 and the test fuel for

ose permeation is CE10. The test fuel
for the diurnal standards is certification
fuel {E0} with a volatility of .0 RVP.
These standards came into effect in
2007 for Large SI engines, 2008 for
recreational vehicles and are being
phased in from 2000-2015 for Small 51

and Marine S1 engines. For each

of these standards, permeation
requirements are based on the use of a
test fuel containing 10 vol% ethanol,
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Table V.D.4-1 : Large Spark-Ignition Engine Evaporative Emissions Standards

Table V.D.4-2 : Nonread Spark-Ignition Engines 19 Kilowatts and Below, Reereational E
and Vehicles, and Marine Spark-Ignition Engines — Evaporative Emission Standards'

Small St
Equij D

Federal

Marine 51

— N— —
X [

n poitH 15 1.5% D;;P;" 5 2
2009 - - PWC: 5
2010 - A

other
vessels
15! - - W& 2
2011+ 15em 0.40" |portablel
(ABT) marine
fue!
tanks:

10

*for a full list of footnotes to this table, see hitp:/iwww.epa.puviotag/standards/noproad/nonroadsi-evap.him
'Fuellineswedwi&hmﬂcldmﬂspak—iyﬁﬁm(SDa@mhshﬂedhmid-wmthﬁeqﬁpmm(udeﬁmdh
40 Code of Federal Regulations (CFR) 1054.80) must mect the standards for EPA cold-weather fuel lines,

* Nonhandheld fuel line permeation requirements begin January 1, 2009.

- Growth Energy did not submit any
data that evaluated how the use of E15
would impact evaporative emissions
and eva ive emissions conirols for
nonroad products, and instead relied on
light-duty motor vehicle information.
The Agency is not aware of any test data
1o evaluate these impacts of E15 on
nonroad products. However, from an
engineering standpoint, it would appear
that the main concern with the use of
E15 in nonroad lucts for evaporative
-emissions would be durability, and
these concerns stem from materials
-compatibility concerns in the fuel
system, as discussed in the next section.
For diumal emissions compliance, as
for Yight-duty motor vehicles, our belief

112 The complete table is available at http://
www.apa.gov/ctoq/standards/nonroad/nonroadsi-
evap.hitm,

is that as long as E15 meets the same
volatility as ED certification fuel {9.0 psi
RVP), then its emissions performance
should be comparabla. Testing on
vehicles discussed in section IV.A.3. has
shown that divrnal emissions are

imarily a function of the velatility of
the fuel, not the ethanol coritent, and
there is no reason to suggest otherwise
for nonroad products. However, due to
the radimentary evaporative emissions
controls on most nonroad products, any
higher volatility would lead to higher
evaporative emissions, potentially
causing the nonroad products to excead
their standards. In the cass of the
permeation related evaporative
emissions standards, it is likewise
possible that the designs certified for
E10 use may also qualify with E15. As
discussed in section IV.A.3., permeation

testing on light-duty fuel tanks (CRC
E77 studies} seoms to suggest
permeation with E15 may be
comparable to that with E10, assuming
the RVP will not increase between the
two fuels. Since nonroad permeation
standards already use E10 as the test
fuel, this would suggest that nonroad
products would continue to mest their
permeation standards with 15, The
only ion is whether the test results
on light-duty motor vehicle fuel systems
would be spplicable to tanks and hoses
used in nonroad products,

5. Materials Compatibility

Materials compatibility is one of the
key issues that the Agency reviews due
to the potential for very large exhanst or
evaporative emisgion impacts of a fuel
or fuel additive, not only in the short
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term, but escsrecially over the life of the
motor vehicle or nonroad product.
Growth Energy argues that the
Minnesota Compatibility Study
demonstrates that SNREs should
experience no significant problems with
E15. However, as highlighted by
commenters, the foens of the Minnesota
Compatibility Study was on the
materials used in motor vehicles’ fuel
systems and that nonroad engine
manufacturers use different elastomers,
polymers, and plastics not investigated
in the Minnesota Compatibility Study.
Furthermore, a wide range of materials
have been used over the years by the
many different nonroad products
manufacturers for the many different
nonroad products currently in use. The
study does not claim to have tested all
materials nor provide any means of
quantifying the d to which the
materials tested reflect those in the
current fleet. Growth En contends
that the DOE Pilot Study showed no
material compatibility issues. However,
several commenters note that the DOE
Pilot Study’s authors point out that
materials compatibility issues “were not
spacifically characterized as part of this
study.” 124 The s review of the
DOE Pilot Study is that the main focus
was to measure emissions changes from
the use of various fuels in SNREs over
a test procedure that lasted 125-560
hours (or 1040 days at 12.5 hours/day).
Materials compatibility issues are
mostly seen over al of time of
unused fuel sitting in the fuel tank and
in the fuel sysiem, and this was not a
focus of the study. For the Minnesota
Compatibility Study, there was minimal
if any applicable information for the
vast range of noarpad products and no
information to correlate the materials
tested with those in the in-use fleet of
nonroad A

Dae to the unique chemical and
physical characteristics of ethano}, in
comparison to gasoline, one must be

-in sel materials for use in

motor vehicles and nonroad products to
ensure long-term materials
compatibility. Otherwise, materials
incompatibility can lead to Jong-term
exhaust and evaporative emission
increases that may or may not be
detected incu‘hﬁcnuon ificati nnndcomliu]lia.nm
testing, as well as rabili
-problems ﬂ::d conld lead lt?ll)).;‘odt;:]t;y
tamperi ine failure.
dem mdmmtm
serve to highlight the importance of
materials compatibility with gasoline-

14 EPA Docket #EPA-HQ-OAR-2009-0211—
0335: “Rifects of Intermediete Ethanol blends on
Logacy Vehicles and Small Non-Roed Engines,
Report 1,” Ocisher 2008, 3-12, NREL/TP-540-
43543 and 117,

ethanol blends: (1) The Orbital Nonroad
Products Study; and (2) the Briggs and
Stratton Study. The Orbital Nonroad
Preducts Study conducted 2,000-hour
bench testing with E20 on materials
from the fuel systems of a Mercury 15hp
Marine Outhoard engine and a Stihl
F45R Line Trimmer. The Orbital
Nonread Products Study found that E20
caused severe corrosion, rusting and
pitting of metallic and brass
components, such as the carburetor
body and throtile, piston rings,
crankshaft sesl housing, crankshaft
bearings and surfaces, connecting rod,
cylinder liner, and throtile blades. The
study also found that E20 caused
swelling, distortion and degradation of
the fuel delivery hose, fuel primer
bulbs, fuel line connector, and
crankshaft seal. The Oxbital Nonroad
Products Study concluded that these
problems would likely cause: (1) Oxides
that may dislodge and damage the
engine; (2) the loss of intended fuel-air
metering and control; and (3) fust
leakage.

The Briggs and Stratton Study
presented results of a completed
evaluation of the impacts of E20 on
EPA-certified engines through soaking
fuel componemts. After six months of
soaking, the study showed 5-10%
groater swelling and mass gained by
gaskets and r];ﬁ)er parts for parts soaked
in E20 compared to E0. The epoxy for
the Welsch plug, a plug placed over the

rogrwsion%oles in the carburstor

y, dissolved in E20 and coated the

plug. In a running engine, that could
result in the plug falling out and fuel
leaking from the carburetor, resulting in
& potential increase in evaporative
emissions. The inlet needle seats and
the fuel cap gaskets swelled, which
could also lead to increases in
evaporative emissions. Garden tractor
fue) tank caps and seals “exhibited
extreme swelling” in E20 versus E0.115

Given the available information to
suggest a cause for materials
compatibility concerns that could lead
to elevated exhaust and avaporative
emissions, we do not believe the
information provided by Growth Energy
adequate ad materials
compatibility for E15 use in nonroad
products,

6. Driveability and Operability
E15 will introduce a leaner A/F ratio
to the engine compared to motor vehicle

135 1t was Bot clear what parts were vsod
for the finel soaking tests. It was staled in the study
that e 6.0 HP Quantuin engine was ussd,

“engine 123K02 023581 04061458 was
used for axcept exhanst emissions.”
However, it was stated that "parts” were scaked, not
&It eTygine.

gasoline in use today. The open-loop
fuel systoms on the nonroad engines
will not adjust for this and the engines
will be subject to potential immediate
and long-term operability and
drivability issues, such as those
described in the DOE Pilot Study.218
The concern regarding operability and
driveability is that if the use of E15
resulted in poor operation of nonroad
products, causing such things as
misfires, backfires or carburetor
malfunctions, then this would cause
short-term and long-term emission
increases. In addition, it would
encourage consumers to adjust and/or
tamper with their nonroad products to
improve performance. Most nonroad
products that have been designed to our
emission standards have been ired
to be tamper resistant to protect the

. emissions ce of the product.

Howaevaer, this also means that if the

nonroad product operates poorly on

E15, it will continue to do so, which-

;nfay increase emissions and shorten its
118.

E. Conclusion

It is the burden of the applicant to
demonstrate that any new fuel or fuel
additive that requires a waiver under
CAA section 211([f)(4) of the
substantialiy similar prohibition in CAA
section 211{f)(1) will not cause or
contribute to the failure of nonroad
engines and nonroad vehicles to meet
their emissions standards over the
engines’ or vehicles’ full useful life.
Growth Energy has not made this
demonstration as Growth Energy has not
provided sufficient data and
information to hroadly assess the

ce of all nonroad products
while using E15. Additio , based on
our own engineering judgment after
review of all available date for nonroad
products, we find that there are
emissions-related concerns with the use

of E15 in nonroad products, particularly
regarding long-term exhaunst and
evaporative amissions {durability)
impacts and materials compatibility
issues. Therefore, the Agency has
conchuded that it cannot grant a waiver
for the use of E15 in nonroad products
based on existing data.

+1%Tha DOE Study of February 2009 on Small S1
engines incindes information in Table 3.5: A Class

consumer engine was described to lose power at
full load o £20 however did run well ¥ more fuel
was put into the A Class TV was
found to have 25% e to the fact
that the sxtra oxygen in the fuel

" combustion and bence speed increases (they do not

have speed governors). A Class TV 2-stroke
hendbeld engine seized on E20. A Class 1
commarcial engine showed erratic operation at light
loads due to ymstable governor.
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V1. Heavy-Duty Gasoline Engines and
Vehicles o

Given its limited market, heavy-duty
gasoline engines and vehicles have not
been the focus of test programs and
efforts to assess the potential impacts of
E15 on such engines and vehicles. From
a historical perspective, the
introduction of heavy-duty gasoline
engine and vehicle technology has
lagged bshind the implementation of
similar technology for light-duty motor
vehicles. Similarly, emissions standards
for this sector have lagged behind those
of light-duty motor vehicles, such that
current heavy-duty gasoline engine
standerds remain comparable, from a
technology stancg)oint, to older light-
duty motor vehicle standards (for
example Tier 1 emissions standards).
Consequently, we believe the concerns
raised for MY 2000 and older motor
vehicles are also applicable to the
majority of the in-uss fleet of heavy-
duty gasoline engines and vehicles.
Additionally, Growth Energy did not
provide any data specifically addressing
how heavy-duty gasoline engines and
vehicles’ emissions and emissions
control systems would be affected by
the use of E15 over the full nseful life
of these vehicles and engines. Thus, a
waiver is not being granted for these
engines and vehicles.

VI Highway and Off-Highway
Motorcycles

Growth Energy did not provide any
data addressing how motorcycle
emissions and emissions control
systems would specifically be affected
by the use of E15 over their full useful
life. Like heavy-duty gasoline engines
and vehicles, highway and off-highway
motorcycles have not been the focus of
test programs to evaluate the sffects on
these motorcycles while using E15.
“While some nawer highway and off-
highway motorcycles incorporate some
of the advanced fuel systemn and
emissions control technologies that are
found in passenger cars light-duty
trucks, such as electronic fuel injection
and catatysts, many do not have the
advanced fuel trim control of today’s
motor vehicles that would allow them to
adjust to the higher oxygen content of
E15. More importantly, elder highway
and off-highway motoreycles do not
have any of these technologies (i.e.,
their engines are carbursted and/or they
do not have catalysts) and are therefore
more on par with MY2000 and older
motor vehicles and light-duty trucks.
Consequently, we believe the discussion
for MY2000 and older motor vehicles
applies 1o highway and ofE-highway
motorcycles.

VIIL E12 Midlevel Gasoline-Fihano!
Blends

On June 7, 2010, EPA recaived a letter
from Archer Daniels Midland Company
{ADM) to consider, within the context of
Growth ’s E15 waiver
application, allowing 12 vol% ethanol
in gasoline (E12) for the introduction
into commerce for alt motor vehicles.11?
ADM aiso requested that EPA modify its
“snbstantially similar” in ive rule
under CAA section 211(f){1) and allow
higher oxygen content, thus allowing for
introduction of E12 into the marketplace
without need for a waiver. On July 20,
2010, ADM sent a Technical Support
Document {TSD) in support of these
requests (“ADM TSD").*** On September
3, 2010 API submitted its response to

both ADM documsents, ing that
ADM’s analysis contained several
critical flaws and that EPA

not approve E12 to be introdueed into
commerce for all motor vehicles.1® On
September 17 and 24, 2010, the Alliance
and ANSAFE submitted their own
responses with similar ents. 120
We are treating all of these letters as late
comments received on the Growth
Energy waiver request application. The
following sections address ADM’s
request and supporting rationals, 13! the
responses received, and our own
analysis ing ADM’s request.

In the TSD, ADM made sevaral
arguments for its requests that EPA
grant a CAA section 211({f)(4) waiver for
E12 and that EPA amend its CAA
section 211(f)(1) “substantially similar”
interpretive rule and consider E12
“sabstantially similar” to its certification
fuels. For example, in making its
argument for granting an E12 waiver,
ADM ed some new data, such as
avaluations of fuel survey data regarding

20110, Sae Docket ID EPA-HO-OAR.
13999,

1# Yochnical Su;

Danilss Bequast for Approval
of. Biends of Up To And Including
12 Percent Bthanol, Jaly 20, 2010, BPA Dockst
#EPA-HOQ-OAR-2009-0211-13995.

118 CRE Project Mo, CM-136-00-1B, EPA Docket
#EPA-HOHOAR—-2000-0211-14008.

120 Sea Docket #EF A-HQ-0OAR-2000-0211—
14005.1, p.7 sud Docket # EPA
0211-14004.1, p.3.

131 I the ADM TSD, ADM in many casss uses
data and other information sither submitted as part
of the Growth Bnergy a) or addressed by
EPA shove in Section IV for ADM's assertions

E12. For eoample, ADM uses deta and
Growth

37 Woeriz, P.A. Lettar to LilnP.]l:hnl‘i.‘?]nne
- 2000-0211—

from the

and arddressed by EPA in the iate sections
sbove. This Section VIH will address new data
and information subemittsd

levels of ethanol in gasoline in the
national market today. ADM used their
survey resulis to attempt 1o evaluate
expected emissions impacts and other
related issues from using E12 and to
conclude that the E12 supposedly now
in use in the national gasoline market
was not resulting in any motor vehicle
problems that adversely affect
emissions. ADM also argued that EPA
already effectively allows E12 in the
marketplace through previously issued
letters and its models. In making all of
these arguments, it appears that ADM
was essentially attempting to address
the four factors discussed in Section IH
that EPA analyzes when reviewing a
waiver request. In other words, ADM
was apparently making these arguments
in an attempt to assert that E12 satisfies
these four factors so EPA should grant
a waiver for E12. EPA generally
disagrees with ADM's conclusions and
addresses each of these arguments, as
well as the comments received on the
ADM submission, below.

A. First ent: E12 Is Already Used
in the Marketplace With No Reported
Problems

1. ADM Argument

In its request, ADM argued that based
on surveys and studies, E12 is already
in significant use and there have not
besn any problems reported in-use or in
the studies, To support their argument,
ADM relied on fuel sample survey data
from “selected years nmf seasons” from
the seasonal Nerthrop Grumman motor
gasoline surveys.122 ADM snggested that
these data provide “significant and
substantial compelling data
demonstrating that ethanol blends
approaching E12 are currently available
and are being nsed in the United States
without incident™.223 Additionally,
ADM argues that around 30% of
samples reported in select years and
seasons from 1990 through 2009 have
denatured ethanol contents greater than

10.5 vol%. ADM i y cites the
summer 2008 Nﬁpﬁgummman motor

gasoline survey data as showing that
over 70% of samples had denatured
ethanol contents of higher thap 10 vol%
ethano] and approximately 30% of
samples had 11 vol% or greater
denatured sthanol contents.124

2. API, AIISAFE, and Alliance
Commsents

' Commenters pointed out that ADM’s
data is based upon measurements of

132 Sge ADM TSD, 5-8.
123 Sg¢ ADM TSD, 5.
124 Sge ADM TS, 5-8.
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“denatured” ethanol 125 and that the
Northrop Grumman data is actually
based upon tesis which measure actual
ethanol content. Commenters also
pointed out that one possible reason for
- the higher ethanol contents in ADM’s
analysis may have been an attempt to
take the volume of the denaturant into
account for each fuel sample. API stated
that this may mislead the reader since
the pertinent data is actual ethanol or
neat ethanol content and inclusion of an
assumed denaturant was inappropriate
in making the case that higher ethanol

contents were routinely in the
marketplace.

Commenters also argued that ADM
failed to provide any peer-reviewed test
program or published test data that
shows that the possible prevalence of
E12 in some areas did not result in
substantial mechanical failures, AP and
the Alliance also analyzed tha Northrop
Grumman data and other datagets and
concluded that ADM’s conclusions
about the prevalence of E12 in the
marketplace were not accurate. In its
submission, AISAFE aligned itself with
these comments.

3. EPA Analysis

The Agency evaluated the Northrop
Grumiman data and found that the actual
anmber of samples that had measured
ethanol contents greater than 10 vol%
ethanol and 11 vol% ethanol were very
low. For example, Figure VIILA.3-1
below shows the distribution of all fuel
samples included in the summer 2008
Northrop Grurniman motor gasoline
survey that had greater than 5 vol%
ethanol. 126

Figure VIILA.3-1 — Summer 2008 Distribution of Measured Ethanol Content for Fuel

Samples from Northrop Grumman Survey Data

. VHILA.3-1 shows that less than
0.5% of samples in the summer of 2008
had measured ethanol concentrations
greater than 11 vol%fand oiﬂy
approximately 2% of samples had
msasured ethanol concanignhons greater
than 10.5 vol%. Due to inherent
variability of the ASTM test procedure
used to measure the concentration of
ethanol in gasoline (both within the
same testing laboratories and between
different laboratories), the observed

i ion in heasurements of ethanol
content is precisely what one would
expect to see for fuel samples that
actually contained no more than 10
voi% ethanol. Since the blending

138 By regulation denaturant is required to be
nddndininol—sldow othanol in ordar that it not be
sold for non-foel purposes mch as the production
of boverages.

quipment used at terminals to blend
li:]e and other agditives into
soline is extremely precise, and our

ademtanding and axpenm is that
the industry ice is to be as close to
10% as ible, there is no reason to
believe that ethanol levels greater than
10 vol% have been experienced in-use
except in the infrequent circumstances
of blending e&'ﬁpment failure.
Recognizing the variability in the ASTM
test method results, the Northrop
Grumman data actually confirms this to

be the case. Had ethanol concsnirations

actually been at 11 vol% or even 12
vol% in practice, then the variability
associated with test measurements

128 We chose to Jook at only samplas that
contained greater than 5 vol% ethancl bacause
thoso appear to be the samples included in ADM's
analysis. See ADM TSD, page 8.

wonld have resulted in some samples

' measuring as high as 13 vol% or 14

vol%. Such levels have not been sesn.

These results are also similar to
results using other data sources. Figure
VIILA.3.-2 shows the distribution of
ethanol content measurements for the
fuel samples containing greater than 5
vol% ethanol collected by the Alliance
from 2007 through 2009. Again, these
data show the expected distribution of
measurements around 10 vol% that one
would expect for fuels actually
containing 10 vol% ethanol using a test
method with significant variability.
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Figure VHLA.3-2: 2007 Through 2009 Distribution of Ethanol Content for Fuel Samples

from the Alliance of Automebile Manufacturers Survey Data
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Program. Although these data do not parameters. As can be seen, this data
represent the nation as a whole, they are  shows the same consistent distribution

Figure VIII.A.3-3: Summer 2008 Distribution of Ethanol Content for Fuel Samples

from the RFG Survey Program
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" As higblighted by AP1, we belisve one
possible reason for the slightly lower
results from our analysis and ADM’s
analysis is that an attempt may have
been made to take the volume of the
densturant into account for each fuel
sample. Northrop Grumman reports
ethanol content as vol% measured with
ASTM 5588, however, ADM describes
their analysis in terms of denatured
etbanol. Adjusting the ethanol content
of samples to include denatorant would
shift the distribution and show & higher
percentage of fuels containing greater
than 10 vol% ethanol. 127 However, the
original waiver for E10 allowed for 10
vol% anhydrous ethano! and testing of
fuel samples as mentioned above
indicste that the full 10 vol% ethanol is
actually utilized in making E10. We
therefore belisve this would be an
inappropriate adjustment of ethanol
content that may be misleading since
denaturant is typically unleaded
gasoline and therefore would not be
expected to have an adverse effect on
motor vehicles and nonroad products.

Additionally, ADM's analys:s of the
historical data was not complete, The
data selected from the Northrop
Grumman surveys are limited; for
exampls, the 2005 survey uses only 173
fuel samliles and appeared to ignore
other fuel samples in the same survey
for the same year and also ussd only
selected seasons and years for their
arguinents. When we look at all the data
available, including all the Northrop
Gmumman data, the Alliance data, and
the RFG survey data, in the context of
the ASTM test method variability, we
conclude that it supports a conchision
that in-use ethanol levels have not
exceeded 10 vol%. Otherwise
measurementsb would have been
considers

Furthemmn if one were to
accept ADM's argumennt that there have
been isolated geographically or
temporally oriented situations where
gasoline-athanol blends up to and
including E1Z were in common use for
a period of time, ADM has not provided

a method of determining or measuring
whether problems occurred.

B. Second Argument: EPA Effectively
Allows Gascline-Ethano! Blends Greater
Than E10

1. ADM Argument .
ADM salso argued that EPA guidance

at various times in the late 1980s and

1993 indicated EPA’s allowance for

gasoline-ethanol biends containing
greater than 10 vol% ethanol. ADM sites
three letters from EPA in support of
their argument.*2® For the first twe
letters, ADM's argument was based on
EPA-steted oxygen contents for average
E10 gasoline-ethanol blends or
maximum oxygen coatents for E10
blends. With respect to the third letter,
ADM argued that by allowing
contaminant levels of MTBE in gasoline
for ethanel blending, EPA was
endorsing the intentional “stacking” of
10 vol% ethanol on top of gasoline with
up to 2 vol% MTBE, thus allowing for
higher axygen levels equivalent or
nearly equivalent to E12. ADM then
argues that the letters essentially were
an EPA allowance to ntilize up t0 11.7
vol% ethanol.

2. EPA Analysis

ADM inappropriately concludes that
EPA was approving ethano} content
above 10 vol% in the first two letters.
These two letters merely stated various
oxygen weight contents as estimates of
the weight percent of ina 10
vol% gasoline-ethanol m
upon the density of the gnsohne mto
which the ethanol was added. 122
Neither EPA letter states, nor was there

intention conveyed, that it was legal

{land ethanol above 10 vol% into
unlendod gasoline.

In the third letter, EPA had -
recognized how ubiquitous MTBE had
become in the fungibl line
distribution system, including in
pipslines and terminsls. The allowance
for very small amounts of MTBE in
gasoline to be blended with ethanol (so-

called * was allowed to
address the ubiquitous presence of
MTBE in some ible systems at that

time, making it a low-level contaminant
for gasoline used in E10. Typically the
MTBE was in trace amounts in gaseline
and wag not close to 2 vol%. The letter
recognized this as a contaminant so that
it would not be unlawful to add up to
10 vol% ethanol into the base gasoline.
Refiners were not permitted to
intentionally a gasoline using 2
vol% MTBE and 10 vol% ethanol, EPA

has not stated that it is ibls to
ntilize over 10 vol% m&t the

gasoline
unmpb.wbnmvolﬁﬂhndhadd&ma
relati winter gascline, the oxygen

'ﬂ;:mthedhnolwmhld-ﬂn}yheaﬁm
than whesn the same sthano] is added {0 a heavier
or higher density sunumestin fuel.

‘0118

' m'l‘k'(—:n;nplu

original ethanol waiver and the data
discussed ahove shows that, in practice,
it is only rarely (and impermissibly)
used above 10 vol%.13¢

C. Third Argument: EPA’s Models Allow
Greater Than 10 Vol % Ethanol

1. ADM Argument

ADM further ed that E12 is
implicitly allowtg‘ll)y virtue of the
imits allowed in the Complex
oxg'g:nm argued that since the
Complex Model 131 provides valid
emissions results for a fuel with up to
by t (wt%), and E12 is
to this t percent limit gince
it represents 4.2 wt% to 4.4 wt% in
gasoline, EPA, this model, has
effectively already allowed use of E12.

2. API and Alliance Comments

AP pointed out that the 4 wt%
oxygen limit was meant as a range limit,
ing into account the variability of

densities that entist in gasoline across
the nation. AFI states that “ADM * * *
twists the logic stated by EPA in 1994
for ing the high end of the valid
oxygen content to 4.0 wt%
m RFG Complex Model. ADM
asserts that this action by EPA meant
that it had ‘already authorized’ the use
of E11.7 vol% gawhne—aﬂmn&ll blends.
This interpretation confuses the issuae of
weight percent in the final
gasaline-ethanol versus the
volume percentage of ethanol added to
the fuel. ADM a ledges that the
density of the base hydrocarbon blend
stock B) is critically important in the
t percent caleulation, but then
y ignores it. To translate from 4.0
wt% m to 11.7 vol%, ADM had to
have an assumption regarding the
BOB density, but it fails to provide any
information as to the nature and/or basis
for ¥ 132
API goes on 1o state that “EPA’s 1994
ruling did notl ‘authorize’ the use of
E11.7, it simply recognized the range of
BOB densities that exist in commerce
and allowed for the resulting wt%
oxygen that might be observed with E10.

Infactacnre md.lﬁfthalm
text reveals that there is not

of evidence that even hints at
the poasible consideration (in 1994} of

338 Athongh very small amonnts of oxygen were
added when trace conteminant amounts of MTBE
mnwrdhmtmhmhehdbm
inadvertenily added to 10 voi% ethanol, MTBE
would, in any ovent, beve differont effects on
vehicles/engines in that it is a less molecule

in different impacts ing materials

Model” is a regulatory model
used to predict the esmisstons effects of various
‘properties, Incinding oxygen content.
132 See API Comment, Docket #EPA-HQ-OAR—
2009-0211--14000.1, 2.
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gasoline-ethanol blends containing
greater than 10 vol%.” The Alliance
specifically aligned itself with the
comments on this issne from API

3. EPA Analysis

We do not agree with ADM's
argument. The 4 wit% oxygen limit in
the Complex Model was meant as a
range limit on the weight of oxygen in
the gasoline-ethanel blend, taking into
account the variability of densities that
exist in gasoline across the nation. It did
not change the 10 vol% limit for ethanol
use in gasoline. it recognized that the
same volume percent of ethanol may
lead to different weight percents of
oxygen in the gasoline-sthanol blend,
based on the density of the gasoline.
The Complex Model is designed to
allow a valid emissions projection for
purposes of the Reformulated Gasoline
program for the full range of ethanol and
other blends of fuels that lawfully could
be produced. It did not change any of
the requirements that fusls otherwise
had tt;i!;naleet to be a lawful fuel.
Specifically, it did not change the
requiremezt that gaso]jne-e&anol
blends could only be lawfully produced
at no higher than 10 vol% st_gano]. The
range of the Complex Model would then
potentially cover the range of wi%
oxygen thet could occur for a finished
gasoline-ethanol blend that had no more
than 10 vol% ethanol.

D. Fourth Argument: ADM’s Argument
for an E12 Waiver

1. ADM Argument

ADM reiterated its support of the
Growth request and argued that
E12 should be considered under the
Growth Energy waiver application and
that a waiver should be granted for E12,
The primary basis of ADM’s argument
relied on studies and materials that had
already been submitted under the
Growt-{ Energy waiver request
application.

ADM provided reference to a number
of engineering papers which noted the
similarity in on elastomers and
plastics for E12 when compared to E10.
ADM also made many arguments which
were essentially the same as the
arguments made for the Growth Energy
application regarding exhanst apd
evaporative emissions effects, materials
compatibility and driveability/
operability on motor vehicles and small
engines. Thesa sindies, and the
arguments, essentially mirrored
arguments already considered in the
context of the Growth Energy
application discussed above.

ADM also utilized the survey data it
had presented to attempt to make

conclusions regarding the emissions
effects of E12. For example, ADM tried
nsing the Complex Model to predict
emissions for §12 based upon changes
in properties if 12 vol% ethanol was
added to gasoline.

2. APL AlISAFE and Alliance
Comments

AP rejected the ADM arguments. API
stated that ADM’s arguments were
erroneous because the studies cited
were misinterpreted, already presented
in the Growth Energy application, or
based upon flawed survey data. API also
pointed out that the Complex Model,
used for predicting emissions, is based
only upon 1990 techoology motor
vehicles and that ADM's emissions
medicﬁons made agsumptions about

e] composition after the addition of 12
vol% ethanol that were not supported
by any analysis. AIISAFE also pointed
out that the ADM TSD attempted to
exirapolate the effects of E12 based on
the eifects of lower levels of sthanol
content found in gasoline-ethanol
blends, and argued that this is not an
adequate substitute for the actual testing
of E12.

3. EPA response

To address ADM's arguments, we
refer to our discussion of immediate and
long-term (durability) exhaust and
evaporative emissions impacts,
materials compatibility and driveability
found in Section IV regarding the
Growth Energy waiver application.
EPA’s analysis above regarding the
Growth Energy waiver request
application covers the range of gasoline-
sthanol blends that include blends
sbove 10 vol% and no more than 15
vol% ethanol. Additionally, we note
that ADM’s analysis of survey data is
flawed in that EPA’s analysis indicates
that there is no evidence of E12 in the
marketplace today. ADM also does not
present any process by which any

~ effects of E12 in the marketplace could

be evaluated. EPA agrees with API's
comments regarding the use of the
Complex Model to evaluate projected
emissions changes; such use is
inappropriate for a waiver decision.
ADM’s ts are based upon
flawed use of the survey dats,
inappropriately uzed models, issues and
data already discussed within the
context of the Growth

application, interpolation of data and
effects from studies that did not
specifically investigate the effects of
E12, or studies that included
insufficient data to make the
condu:fiom ADM stated. Furthermore,
many of ADM’s arguments involving
interpolation or comparison of data

compared E12 to E10 where the
appropriate comparison for meeting the
criteria of a waiver would be
appropriately made between E12 and
ED. Most importantly, the data
presented by ADM did not present any
data on which a conclusion regarding
the long-term emissions effects of E12
could be based. ADM provides no
additional information on E12 that
wouid change our avaluation regarding
a waiver for gasoline-ethanol blends
over 10 vol%.

Thus, EPA concludes, after review of
the information provided by ADM, and
based on the data received regarding the
E15 waiver request, that there is
insufficient basis to support the
introduction into commerce of E12 for
xﬂ in al! motor vehicles and nonro.}d

ucts. Specifically, our analysis for

gamﬁm-e&l blends up to 15 vol%
ethanol has concluded that there is
insufficient data or evidence to grant a
waiver beyond MY2007 and newer
light-duty motor vehicles. ADM did not

rovide any data regarding motor
Beh.icla exhaust or evaporative
emissions using a 12 vel% gasoline-
ethanol blended fuel. Also, EPA is not
aware of any test data using 12 vol%
gasoline-ethanol blends that would
support this request beyond MY2007
and newer lisht—dr:ﬁy motor vehicles.
EPA has determined that there is an
inadequate demonstration for an E12
waiver application for MY2000 and
older motor vehicles, heavy-duty
gasoline engines and vehicles, highwa;
and off-highway motorcycles and for all
nonroad products, EPA is deferring a
decision for MY2001—-2006 motor
vehicles.

E. Fifth Argument: E12 is “Substantially
Similar” to Certification Fuel
1. ADM Argument

ADM's final argument is that since
E10 is used as an aging fuel for
evaporative emissions service
accumulation purposes in EPA's
emissions certification regulations, E10
is a “cortification fuel” for purposes of
the CAA section 211{f)(1) “substantially
similar* determination. ADM further
asserts thet E12 is “substantially simitar”
toE10 based on its chemical and
physical properties, so EPA should
revise its tially similar®
interpretive rule and increase the
“substantially similar” oxygen limit
from 2.7% by weight to 4.25% by
weight.
2, AP, AHISAFE and Alliance
Comments

The Alliance commented that E15 is
only used for certification purposes
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regarding the aging of motor vehicles for
evaporative emissions certification; E10
is not used in any of the actual
emissions certification tests. The
Alliance poinis out that “ADM bases
this argument on the fact that EPA
requires manufacturers to use the
highest gasoline-ethano! blend for
evaporative system durability aging in
the certification process. Unfortunately,
ADM either misunderstands or has
misrepresented the vehicle certification
process. Importantly, this particular
requirement applies only to evaporative
emissions system aging: it has no
connection to exhaust emission testing.”
The Alliance concludes that “ADM’s
assertion that this fuel quatifies as a
certification fuel for the entire flest is
simply untrue.” 132 AHSAFE’s
comments essentially agree with this
interpretation, noting that “consistent
with the focus of fsection] 211{f}{(4) on
emissions control devices, Congress
must necessarily have intended
certification fuels to refer to emissions
certification fuels, not mil
accumulation fuels.” API also agreed
that the ADM submission did not
suggorl a conclusion that E12 is
substantially similar to certification fuel
and pointed out that ADM presents no
emissions data on E12.
3. EPA Response

In evaluating ADM's request to revise
the definition of “substantially similar,”
EPA considered all centification fuels
used for the broad range of motor
vehicle model years, not just the current
model years, and considered both the
exhaust and the evaporative emissions
certification procedures. This is because
the “substantially similar” definition
affects y 300 million moetor
vehicles which represent thousends of
different designs by a wide range of
manufacturers from around the world.
These motor vehicles ::d ina
trans tion system lace
that aﬁactspma the entire ummtrymarbthasad on
these considerations, EPA does not
believe that E10 qualifies as a
“certification fuel” in the manner
asserted by ADM such that it wenld be
appropriate to compare E12 to Ei0 in
det ing whether E12 is
“substantially similar” for a CAA section
211(f}{(1) determination. E10 is only
used in one part of the certification
. process for certain newer motor
vehicles. Specifically, E10 is only used
in the mil ' ion or aging
portion of certification for evaporative
emissions for Tier 2 vehicles. However,
all exhaust and evaporative emissions

133 Sae Alliance Commenis Docket #EPW
OWM 1-14004.1, 9-10.

testing for certification purposes is
conducted vsing an EQ fuel. Thus, E10
plays & limited role in the certification
process for a limited subset of motor
vehieles. In contrast, E0 has been and
remains the primary fuel used in
certification since it is the actual test
fuel for all of the actual emissions
standards testing required for
certification. Thus, it would be
inappropriate to consider E10 a
“certification fuel” for comparison with
E12 in making a “substantially similar”
determination as requested by ADM.
The proper comparison is between E12
and E0.

In meking & “substantially similar”
determination, EPA generally evaluates
the physical and chemical composition
of the new fuel or fuel additive against
our cerlification fuels to determine the
emissions effects of that new fuel or fuel
additive. Here, we find that E12 is not
“substantially similar” physically or
chemically te ED. As is noted in today’s
Decision, E12 has a substantially higher
oxygen content than ED, and the polarity
of the ethanol molecule resylts in
various properties different from those
of EO, such as differences in polarity
and volatility. Such differences may
affect emissions and the durability of
motor vehicle components. Consistent
with our prior revisions to the
“substantially similar” definition, and
prior “substantially similar®
determinations, we would also consider
test data on the emissions effects of E12,
as with a waiver request, in making this
determination. !4 For E12, we wouid
evaluate whether the higher oxygen
content would produce similar emission
rasults as B0 under the certification
process. ADM provided no such data
andd we are not aware of any test data
using 12 vol% ethanol blends, Based on
the physical and chemical differences-
between E12 and E0, and the absence of
a showing of the emissions im
when using E12 versus using E0, EPA
finds no basis for revieing the
“substantially similar” definition to
inchade E12. '

F. EPA Conclusion

- For MY 2007 and newer light
motor vehicles, EPA has concluded that
there is an adequate demonstration for
an E12 partial and conditional waiver,

134 For example, when EPA revised its
sul similar definition jn 1991 under
which the content was mised to
2.7% by weight for alcohol and sther
oxygenates {56 FR 5352, February 11, 1981), there
wasa of vee and a large databese to
draw from the use of oxygenates st thase
Invels As abave, EPA does not believe
the data shows that E12 has, in fact, been routinely
used in the marketplacs and independant testing on
E12 is not svsilable. :

within the context of the Growth Enezgy
E15 waiver request application, as
discussed above in Section IV. For

MY 2000 and older motor vehicles,
heavy-duty gasoline engines and
vehicles, highway and off-highway
motorcycles, and al} nonroad products,
EPA has concluded that there is
insufficient svidence to grant a waiver.
EPA is deferring a decision for
MY2001-2006 light-duty motor
vehicles.

EPA has also concluded that ADM has
not made a demonstration that E12 is
“substantially similar” to certification
fuels, and EPA declines to amend its
“substantially similar” interpretive rule
to include E12.

IX. Legal Issues Arising in This Partial
Waiver Decision

A. Partial Waiver and Conditions of E15
Use

As stated in EPA’s notice for comment
on the E15 walver request, a possible
outcome after the Agency reviewad the
record of scientific and technical
information may be an indication that a
fuel up to E15 could meet the criteria for
a waiver for some vehicles and engines
but not for others. In this context, the

noted that one interpretation of
section 211(f}{4) is that the waiver
request could only be approved for that
subset of vehicles or engines for which
testing supports its use. We also stated
that such a partial waiver for use of E15
may be appropriate if adequate
measures or conditions could be
implementad to ensure its proper use.
EPA invited comment on the legal
aspects regarding a waiver that
restricted the use of E15 to a subsst of
vehicles or engines, and the potential
ability to impose conditions on such a
waiver.

We received a number of comments
expressing oppoeition to a partial ‘
waiver based m lack of legal authority
under section 211(){4). Some of those
same commenters, as well as others,
also stated that EPA should first conduct
and finalize a ralemaking under section
211({c) to mitigate the potential for . -
misfueling and limit the types of mobile
sources for which E15 may be used.

Many commenters pointed to the
language in section 211(f)(4) and argued
that the usa of tha word “any” in the
phrase “will not ceuse or contribute to
a failure of any emission control device
or system (over the useful life of the
motor vehicle, motor vehicle sngine,
nonroad engine or nonroad vehicle in
which such device or system is used) to
achieve compliance by the vehicle or
engine,” means that if the waiver
applicant has not established that the
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use of E15 meets the waiver criteria for
any type of motor vehicle or nonread
product, then the waiver must be
denied. Noting the statutory provision’s
use of the word “any,” comimenters
asserted that should E15 cause or
contribute to a failure of any emission
control device to achieve compliance
under any single circumstance, then the
waiver applicant has not met the waiver
criteria and the waiver must be denied
in its entirety. Another commenter
suggested that the word “any” medifies
“emission control device” and that if an
emission control device for any of the
types of vehicles in the parenthetical
language in section 211(f}{4) is
implicated, then the waiver must be
denied. Still another commenter
suggested that “In amending section
211{f){4) in 2007 with enactment of the
geigy Indepeng:gtége and Security Act,

DEress expan types of devices
for which an applicant must establish
that a fuel or fuel additive will not cause
or contribute to a failure while retaining
the prohibition of causing or
contnbum;%to the failure of ‘any”
device. Wi expansion of saction

-211(f){4), EPA is d.lrectad to only

approve a waiver if all nonroad and on-
road vehicles and engines would not be
adversely affected.” enters
asserted that the provision effectively
reqmred that thers should be a “general
purpose” fuel. The commenters noted
that EPA would contradict this direction
if it failed to address impacts on any
portion of the vehicles or engines.
Essentially, the implication of all of
these assertions is that EPA can only
grant a waiver if all emission control
devices in all types of mobila sources
listed in the statute will not be
adversely impacted by E15.

We also received several comments
suggesting that if EPA desires to grant a
partial waiver, it must first proceed
under section 211{c) with a separate and
full rulemaking to analyze the costs,
benefits, necessary lead time, and the
technological feasibility of a partial
waiver. The commenters stated that this
rulemaking should alse include an
analysis of the partial prohibition and
controls on the use of K15 and include
detailed regulatory requirements to
ensure adequate contro! measures and
to mitigate misfueling with E15.
Commenters stated that the inclusion in
section 211(f}(4) of 270 days by which
EPA must act does not allow enough
time 1o address all the necessary
mar and other issues and thus
Congress could not have envisioned a
partial waiver.

Growth Energy and ACE stated that
the Agency has the authority to grent a
partial waiver or that EPA’s authority

for a partial waiver is a permissible
interpretation of CAA authority, but that
the avidence suggests a waiver for all
vehicles and engines on the road today
isa propnate
e also received comment noting that
the prohibition in section 211(f){1) on]y
applies to the use of any fuel or fuel
additive in Yight-duty motor vehicles,
indicating that the grant of the waiver of
this ition under section 211(f}{4)
is not dependent on findings with
respect io nonroad products. The
commenter further noted that although
EPA has the enthority and discretion to
ook at the effect of a fuel or fuel
additive on nonroad producis (in the
context of examining hnpacts on motor
vehicles), nothing in the statute or
legisiative history indicates that the
amendment to section 211(f){4) sought
to limit EPA’s discreiion for issuing a
walver for motor vehicles. In light of
* decision in the Energy
dence and Security Act of 2007
to su ially increase the Renewable
Fuel Standard Program’s volume
mandates, this commenter suggests that
reading the word “any” in section
211{f)(4) a8 amended by the 2007 Energy
Act to apply 1o anything more than any
emission control systems on the subsst
of motor vehicles would be at odds with
congressional intent.

EPA’s authority to impose
conditions on a waiver, we received
comment stating that EPA has the
authority to grant waivers subject to a

broad range of conditions that ensure
that the fusel or fuel additive will not
cause or comtribute to the failure of any
emission control device or system. One
commenter pointed te four of the eleven
waivers EPA has issued since 1977 that
have placed conditions on a waiver.125
In EPA’s first waiver decision in 1978,

the discussed its authority to
pmmoml waivers, that it
may graid a waiver “conditiol

time or other limitations,” so long as

13 Sas Sum Petrolenm Products Co.; Conditional
m-u&mmwmao-s.s%
44 FR 37,074 {(June 25, 1978}
E1DuPent ds Nemours & Co.; Conditional Grant of
Apphﬂh for Fuel Waiver for 5% methanol/2%
alcobols, specified corrosion fnhibitor,
Document, 51 FR 30,800 (Oct. 31, 1986);
Texas Misthanol .; Conditional Grant of
Application for wmuhmtsss
methanol, 2.5% cosolvent alcohols, specified
corrosion inhibitor), Decision Docunsent, 53 FR
33,840 {Sept. 1, ‘.lﬂl).SnnRtﬁnin;mdmng
Co.; Conditional Grant of Application for Fael
wmh:ssmmmnwmnssm

prolocols
lnntmhciniundthewﬁmﬁnfundm

“the requirements of section 213({4)
are met.” 136 This commenier also points
to the legislative history of section
211(f){4) which makes clear that EPA
has authority to grant conditional
waijvers. The 1977 Senate Report
regarding section 211{f)}(4) states: “The
Administrator’s waiver may be under
such conditions, or in regard to such
concentrations, as he deems appropriate
consistent with the intent of this
section.” Senate Report No. 95125,
95th Congress, 1st Session 91 (1977),

91.
pg'l‘he issue before EPA is whether it is
reasonable to interpret section 211()(4)
as authorizing EPA to grant a partial
waiver under appropriate conditions, as
in today’s decision. If Congress spoke
to the issue and clearly
intended to not allow such a partial
waiver, then EPA could not do so.
However, if Congress did not indicate a
precise intention on this issue, and we
believe that section 211(f)}{4) is
ambiguous in this regard, then a partial
waiver with appropriate conditions
would be authorized if it is a reasonable
interpretation. EPA has considered the
text and structure of this provision, as
well as the companion prohibition in
section 2311(0)(1}, and believes it is a
reasonable to interpret section 211(£)(4)
as providing EPA with discretion to
issue this partial waiver with
appropriate conditions.
is important to put section 211(f){(4)}

in its statutory context. The prohibition
in section 211(f}{1) and the waiver
provision in section 211(f)(4) should be
seen as parallel and complementary
provisions. Together they provids two
alternative paths for entry into
commerce of fuels and fuels additives.
The section 211(f)(1) prohibition allows
fuels or fuel additives to b&:';u-oduced
into commerce as long as
substantially similar to fuel used to
certify compliance with emissions
standards, and the section 211(f){4)
waiver provision allows fuels or
additives to be introduced into
commoerce if they will not canse or
contribute to motor vehicles and
nonmed products to fail to meet their

ghmble emissions standards. EPA’s

ity to issue a waiver is

coextmmve with the scope of the-
prohibition—whatever is prohibited can
also be the subject of a waiver if the
criteria for granting a waiver are met. In
addition, the criteria for each provision
have similar goals. They are aimed at
providing flexibility to the fuel and fuel
additive industry by allowing a vanety

138 Seq Bthyl Corp., Denial of Application fwP‘ual
Weaiver for MMT §1/16 and 1/32 gpg Mn), 43 FR
41,424 (Sept. 18, 1578).
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of fuels and fuel additives into
commerce, without limiting feels and
additives to those products that are
identical to those used in the emissions
certification This flexibility is
balanced by the goal of limiting the
potential reduction in emissions
benefits from the emissions standards,
even if some may occur hecanse a fuel
or fuel additive is not identical to
certification fuel or it leads to some
ernissions increase but not a violation of
the standards. Together, these are
indications that these provisions are
intended to be parallel and
compiement visions.

The section 231(f)(1) prohibition has
evolved over time. Initially it was
adopted in the 1977 amendments of the
Act, and was much more limited in
nature. It applied only to fuels or fuel
additives for use, and was also
limited to fuels or fuel additives for use
Intespretod tis 2 apptying b b
interpret is as ying to bulk fuels
or fuel additives fo:!:ge in unieaded
gasoline. The prohibition did not apply
to other gasoline, or to diesel fuels or
alternative fuels, or to fuel additives that
were not for bulk use. it was thus
relevant only te the subset of motor

vehicles designed to be opersted on
unleaded gasoline.
In 1990 Congress amended the

prohibition and broadened it, It now- -
applies to “any fuel or fuel additive for
use by any person in motor vehicles
meanufactured after model year 1974
which is not substantially similar to any
fusl or fuel additive utilized in the
certification of any model 1975, or
subsequent model year, veﬁac{e or
engine.” This extendoed the scope of the
prohibition to apply to all gasoline, to
diesel fuel, and to other fuels such as
E85. However, the concept of applying
‘this prohibition based on the regevant
subset of vehicles continues. For
example, a diesel fuel that is introduced
into commerce for diesel vehicles does
not nead to be substantially similar to
gasoling fuel or other fuels intended for
. non-diese} vehicles. This is so even
though used the phrase
- “substantially similar to any fuel or fuel
- additive utilized in the certification of
any * * * vehicles or engineg”

{emphasis ied). CI Congres.
did not i Ptﬁa use omterm "ansy”
in the prohibition to always mean all

motor vehicles or 100% of the motor
vehicle fleet. Diesel fuel does not need
to be substantially similar 1o the fuel
used in the certification of gasoline
vehicles, and E85 does not need to be
substantially similar to fuel used in the
certification of diesel vehicles, For
example, manufacturers who want to
ind E#5 fuel or fuel additives for

E85 look to the cartification fuel that
was used for the subset of vehicles that
waere certified for use on E85.

In some jimited cases, EPA has
approved a fuel additive as substantially
similar even when it is introduced into
commerce for use in just one part of a
gingle vehicle manufacturer’s product
line. For example, where a fuel additive
is considered part of the emissions
control system for a vehicle model, and
is certified that way by the vehicle
manufacturer, then it i3 not a violation
of the substantially similar prohibition
for manufacturers of the fuel additive to
introduce it into eommerce for use in
just that very small subset of vehicles as
iong as it is substantiaily similar to the
fuel additive used in the certification of
that vehicle model.37 In all of these
cases, broad 1o narrow subsets of motor
vehicles can be considered when
deciding whether the introduction of a
fuel or fuel additive for use by that
subset of motor vehicles is in

compliance with the {ohibition.

A has in fact applied this construct
of this provision in all of its past waiver
decisions. EPA has previously said that
it is virtually impossible for an
applicant to demonstrate that a new fuel
or fuel additive does not cause or
contribute to any vehicle or engine
failing to meet its emmissions standards.
Instead, EPA and the courts allow
applicants to satisfy this statutory
provision throngh technical conclusions
based on appropriately designed test
programs and properly reasoned
engineering judgment.13® For example,
the sample size in these test programs
does not include il motor vehicles in
the current fleet; the sample size is
comprised of a statistically significant
sample of motor vehicles that, once
tested, will enable the applicant 1o
extrapolate its findings and make its
demonstration. EPA believes that this
practice of focusing on a relatively small
but representative subset of motor
vehicles does not violate the statutory
use of the word “any” in this provision,

Since the waiver and the sul tially
similar provisions are parallel and
complementary provisions, this clearly
raises the question of whether a waiver
can also be based on a subset of motor
vehicles miceting the criteria for a
waiver. EPA believes the text and
construction of section 211(0)(4)
supports this in ion.

, the term “waive” as used in
section 211(f){4) is not modified in any
way. y one would read this

137 Spe 54 FR 46834 {November 22, 1689).

138 Sopr 44 FR 10530 (February 21, 1079); Motor
Vehicle Mfrs. Asw’n. ef, al. 7. EPA, 768 F.2d 385 (DC
Cir. 1085).

provision as a generel grant of waiver
authority, encompassing both partial
and total waivers, as long as the waiver
criteria are met. Second, the waiver
criteria, like section 211(f){1), have
evolved over time. In 1977, the criteria
were phrased as providing for a waiver
when the fuel or fuel additive “will not
cause or contribute to a failure of any
emission control device or system (over
the useful life of any vehicle in which
such device or system is used) to
achieva compliance by the vehicle with
the emission standards to which it has
been certified.” This was not modified
in the 1990 amendments. In EISA 2007,
Congress amended the waiver criteria,
iding for a waiver when the fuel or
el additive will not “cause or
contribute to a failure of any emission
conirol device or system (over the nseful
life of the motor vahicle, motor vehicle
engine, nonroad engine or nonroad
vehicle in which such device or system
is used) to achieve compliance by the
vehicle or engine with the emission
standards to which it has been
certified.” uses the term “any”
in section 211(f){4), as it does in several
places in saction 211(f){(1). One use of
the term “any” was deleted in the 2007
amendments, when the parenthetical
was broadened to include consideration
of nonroad engines and nonroad
vehicles as well as motor vehicles. The
term “any,” however, has always been
paired with the consistent use of the
singular when referring to vehicles and
emissions control systems—“the
vehicle” and the emissions standards to
which “it” is certified, and the “vehicle
in which such device or system is used.”
Certainly Congress did not state that the
applicant has to demonstxate that the
fuel or fuel additive would not cause
any devices or control systems, over the
useful fives of the motor vehicles or
nonroad products in which they are
used, to fail to achieve the emissions
standards 10 which they are certified. If
Co! had stated that, then it would
be clear, as one commenter suggests,
that EPA should enly grant a waiver if
all emission control devices in all the
types of mobile sources listed would not

be impacted by the fuel. But Congress
did not state that.1s0

132 New York v. EPA, 443 F.3d 880, (DC Cir, 2006)
concerned the use of the word *any” in a different
provision tu the Clean Air Act and does not lead
to any different conclusion heze. The Conrt found

that the statutory Ianguage, context, and legislative
mmmuntd?&.phm‘n phys::al in the
Mniﬁmd"mndiﬁﬂﬁmg'inw

111(a)}{4). EPA is also the term "any” in an
expansive nasmner, bud fn the context of a subsst of
motor vehicles. This takes into seccount the context,
taxt, and parposes of both section 211{f}{1) and
Contimmed
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Sevaral aspects of section 211{f) thus
support the reascnableness of EPA’s
interpretation. The prohibition and the
waiver provisions are properly seen as
paraliel and complementary, and the
prohtbition properly can be evaluated in
terms of appropriate subsets of motor
vehicles, notwithstanding the use of the
term “any” to modify several parts of the
prohibition. This clearly raises the
concept of also applying the waiver
criteria to appropriate subsets of motor
vehicles. “Waive” is reasonably seen as
a broad term that generally enco
a total and a partial waiver, as as
the discretion to impose appropriate
conditions. The criteria for a waiver also
refer to “any” but the entire provision
does not provide a clear indication that
Congress intended to preclude
consideration of subsets of motor
vehicles when considering an
application for a waiver. Finally, a
partial waiver gives full meaning to all
of the provisions at issue.

For example, in this case, granting a
partial waiver meens that E15 can be
introduced into commerce for use in a
subset of motor vehicles, MY2007 and
newer light-duty motor vehicles, and
only for use in those motor vehicles. For
those motor vehicles, EPA is not making
a finding of it substantially
similar, but E15 has been demonstrated
to not cause or contribute to these motor
vehicles exceeding their applicable
emissions standards. It will also not
cauge any other motor vehicles or any
other on or off-road vehicles or eng
to exceed their emnissions stan
since it may not be introduced into
compnerce for use in any other motor
vehicles or any other vehicles or
engines. Thus, under a partial waiver, as
the cornmenter & d, all emission
control devices in all the types of
mobile sources Hsted will not be

- adversely im the fuel. it can
only be immm i?:yto commerce for
those vehicles and engines where it has

been shown not to cause emissions
problems; for other types of mobile
sources, it cannot be introduced into
commerce for use in such vehicles and
engines. In concept, therefore, the
combination of this partial wajver, with
appropriate conditions, and partial
retention of the substantially similar
prohibition, has the same effect as when
the criteria for a total waiver has been
met—ithe firel or fuel additive will only
be introduced into commerce for use in
a manner that will not cause violations
across the fleet of motor vehicles and

nonroad products. It can only be
introduced into commerce for use in

(£){4), which, as dizcussed above, envisions vee of
such subsets of vehicles.

vehicles and engines where it has been
shown not 1o cause violations of the
emissions standards, and may not be
introduced into commerce for use in
other vehicles or engines.

EPA recognizes that a partial waiver
raises implementation issues regarding
hew to ensure that a fuel or fuel
additive is only introduced into
commerce for use in the specified subset
of motor vehicles. The discretion to
grant a partial waiver includes the
authority and responsibility for
determining and imposing reasonable
conditions that will allow for effective
implementation of a partial waiver. In
this cass, EPA has conditioned the
waiver on various actions that the fuel
or fuel additive manufacturer must take.
The actions are all designed to help
ensure that E15 is only used by the
MY2007 and later motor vehicles
specified by the waiver. If a fuel or fuel
additive manufacturer does not comply
with the conditions, then EPA will
consider their fuel or fuel additive as
having been introduced into commerce
for use by a broader group of vehicles
and engines than is allowed under the
waiver, constituting a violation of the
section 211{f)}{1) prohibition.

EPA zes, as several
commenters have sugpested, that EPA
can im walver conditions only on
those parties who are subject to the
section 211(f}(1) prohibition and the
waiver of that prohibition. These parties
are the fuel and fuel additive
manufacturers. Waiver conditions can
apply to them, but cannot apply directly
to various downstream parties, such as
a retailer who is not also a fuel or fuel
additive manufacturer. This is one
reason EPA is also proposing specific
misfueling mitigation measures in a
separate rulemaking under section
211(c), to minimize any risk of
misfueling. This will also facilitate
compliance with certain of the waiver
conditions.

Many commenters suggested that
before EPA can a waiver of any
type under section 211(f}{4), the Agency
must first issue a rule under section
211(c) that addresses the proper
prohibition and control of a new fuel or
fuel additive to the extent necessary
before such fuel or fuel additive is
permitted under section 211{f(4).
Howevaer, there is no mention of timing
in these two statatory provisions and
EPA believes it appropriate to consider
the merits of a section 211{f)(4) waiver
requast on its face.

B. Notice and Comment Procedures
Soctiog;;ll{f){é] requires that EPA

grant or deny an application for a

waiver “after public notice and

comment.” As discussed in detail in
Section IL.B., EPA published notice of
receipt of the waiver application on
April 21, 20098 and provided the public
with an extended public comment
period of 90 days to submit comments
on the waiver application. EPA received
approximately 78,000 comments during
the public comment period.

Commenters have asked the Agency
for a second public comment period so
that they may review and comment on
the testing data generated by the DOE
Catalyst Study. An additional comment
period is neither necessary nor required
by law. EPA has continued to accept
comumnents on the waiver application
even after closure of the formal
commaent peried, and has eongidered
comments received even as late as early
October. All of these comments have
been included in the public docket and
thus made available to all members of
the public for review and comment.
Many commoenters have taken the
opportunity to submit additional
comments in light of other comments
and information included in the docket.

Data from ongoing vehicle testing
programs, including DOE’s data, have
been included in the public docket
shortly after EPA has received the
information, making it available for the
public’s review and comment as soon as
practicable. Many commaenters
providing substantive feedback on the
waiver application have been involved
in one or more of the various testing
programs, including DOE’s, and
consequently have had immediate
access to the data. Comments submitted
to the docket reflect that commenters
have had access to and an opportunity
to consider the various testi
information cited by EPA in the waiver
decision. ’ .

EPA has also held numerous meetings
with stakeholders in which stakeholders
have shared their comments, concerns
and additional data regarding the waiver
request. mformation received at these
meetings has been made available in the
public docket.

In view of the access that has been
made available to the relevant
information in the public docket, EPA
believes no need exists for a second
public comment period. Moreover, EPA
has already satisfied its notice and
comment requirements for this Decision
and has no legal obligation to provide
an additional notice and comment
period. EPA satisfied its procedural

irements through the public notice
m comment period EPA already
provided {see Section I1.B) and nothing
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in secﬁon 211{f}(4) mandates a second
comment period.140

C. “Useful Life” Language in Section
211(fX4)

In making any waiver decision,
section 211(f){4) indicates that EPA
should ensure that any new fuel or fuel
additive will not cause or contribute to
a vehicle or engine failing to meet its
ernissions standards over its useful life.
The Clean Air Act authorizes EPA to
define “nsefu] life” for the vehicles and
engines EPA regulates, see CAA sections
202{d) and 213(d), and EPA includes
those definitions in the same regulations
that contain the emission standards for
those vehicles and engines.

As discussed above, the construction
of section 211(f) indicates that the
meaning of section 211(f}{4) is best
determined by reading it in context with
the substantially similar prohibition in
section 211(f)(1). Section 211(f}{1)
contains the general ibition against
introducing fuels fuel additives that
are not “substantially similar” to the
certification fuels used for certifying
1975 and subsequent model year motor
vehicles with EPA’s emissions
standards. The prohibition is expansive,
effectively protecting MY 1975 and
newer motor vehicles from using fuels
3: fuel adg:igves that nﬂc;:ld

etrimen impact their ability to
meet their emissions standards. In
enacting this provision, Congress stated
that “the intention of this new
subsection {{f}} is to prevent the use of
any new or recently introduced additive
in those unleaded grades of gasoline
required to bemc%rin 1975 and
subssquent model year automobiles
which may impair emission
performance of vehicles * * *.” Senate
Report (Environment and Public Works
Committee) No. 95-127 (To accompany
S. 252), May 10, 1977, pg 90. This
general proiibition equally protects all
MY1975 and newer motor vehicles from
the use of new fuels and fuel additives
that the metor vehicles may not have
been designed to use and could degrade
their emissions control systems.

The section 211(f)(1) prohibition is
designed to protect the emissions

140This Decision is from the

- outcome in Afr Ase'n of Amesrica v. FAA,
189 F.3d 1 (DC Cir. 1990} In AT A v. FAA, the DC

informoation subanittod alter closure of the public
conument period viclated the applicable notice and

comment The Court’s holding
wag pri on the private nature of the
information. ATA, 169 F.3d at 8 ("The i t

point is that becanse the transmission of
information * * * was never public, petitioner dd
not have a fair epportunity to comment on ). n

control systems for the breadth of motor
vehicles in the fleet, whether they are
within or outside the regulatory useful
life of an applicable emissions standard.
This broad scops recognizes that the
emissions control system of & motor
vehicle continues to operate and
provide important emnissions benefits
throughout the actual life of the motor
vehicle, including the many miles or
years that it may be operated. past its
regulatory useful life. Thus, it is
important that the motor vehicle
continue to use fuels thet do not
interfere with the continued normal
operation of the emissions control
gystem aftor its regulatory useful life.
That normal operation may not ensure
that the motor vehicle meets the
applicable emissions standards, but it is
typically such that it provides
significant emissions control benefits for
the country. Congress recognized this
and ited entry into commence of
fuels or fuel additives that could
interfore with this result, no matter how
old the motor vehicle. Co also
tampering anytime during the actual life
of the motar vehicle, not just during its
regulatory useful life. See CAA section
203(a)}3).1e2
In ulgating CAA section

211{f)}{4), Congress provided EPA with
the authority to waive the prohibition
for particular fuels or fuel additives, but
only when the fuel or fuel additive
manufacturer demonstrated that motor
vehicles could still meet their emissions
standards while using the particular fuel
or fuel additive. See Senate Report
(Eavironment and Public Works
Committes) No. 95-127, May 10, 1977,
pg 91 {(*The waiver process * * * was
established * * * so that the
prohibition could be waived, or
conditionally waived, rapidly if the
manufacturer of the additive or the fusl
éstablishes to the satisfaction of the
Administrator that the additive, whether
in certain amounts or under certain
conditions, will not be harmful to the

of emissicn control devices
or systems.”). While section 211(f)(4)
refers to the “useful Life” of the motor
vehicle, that is part of the reference to

.causing or contributing to the

101 Additionally, amthorized EPA to st

v. Ruckelshains, 742 F.2d

1561 (DC Cir. 1984) that section 207{c){1}
ensbles EFA 10 order a of all motor vehicles
in & clags—sven those beyond theif statutory useful

noncompliance of the motor vehicle
with its emission standards, as the
emissions standards are defined in part
by the useful life provision. See House
Conference Report No. 95-564 {To
accompany H.R. 6161), Aug. 3, 1977, pp
160~162 (*The conferees also intend
that the words ‘cause or contribute to
the failure of an emission confrol device
or system to meet emission standards
over its useful life to which it has been
certified pursuant to section 206° mean
the noncompliance of an engine or
device with emission levels to which it
was certified, taking into account the
deterioration factors employed in
certifying the engine.”) This indicates
that Congress was not trying to limit the
scope of the waiver provision, but
instead was using langnage normally
used when referring to the emission
standards. wanted to ensure
that new fuels or fue! additives allowed
into the marketplace through a waiver
would be the kinds of fuels or fuel
additives that are consistent with motor
vehicles meeting their applicable
emissions standards.

In that context, EPA looks at whether
the fuel or fuel additive would lead to
an exceedance of the emissions
standards if it was used during the
motor vehicle's reguiatory useful life. If
that is the cass, then the fuel should not
be entered into commerce for use by
that motor vehicle anytime during its
actual life—just as the section 211(f){1)
prohibition ensures that motor vehicles
will not use ﬁxelﬂ;o:irfuel add.il’;ivestha
anytime during actaa! lives that
are not substantially similar to the firel
or fuel additives used to certify their
comgamlim with the emissiens
stan over their regulatory useful
lives. This gives a reasonable meaning
to the waiver provision and keeps it
parallel and complementary to the
section 213{f){1) provision to which it is
tied. KPA belioves this reflects Cazfou !
intention and avoids an unintend:
co) that would be far at odds
with the apparent of sections
211{f)}(1) and (4). H EPA were limited to
only considering motor vehicles within
their regulstory useful lives, this could
require the Agency to approve waiver
requests for new fuels and fuel additives
even if were clearly known to
seriously emission control
devices or systems and ceuse large
emissions inereases in older motor
vehicles, whﬁ%e comprisﬁ a significant
percentage o! entire fleet. Allowing
such a'g;imental fuel or fue! additive
into the is clearly contrary
to the purposas of section 211{f} which
is designed as & whole to protect the
benefits of the emissions control
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standards over the actual life of the
motor vehicles.

X. Waiver Conditions

The conditions placed upon the
partial waiver EPA is granting today fall
into two categories. The first category
concerns properties of the ethanol used
to manufacture E15 and the properties
of the final E15 blend. The second
category of conditions concerns
mitigation of potential misfueling with
E15. Any party wishing to utilize this
partial waiver for E15 must satisfy all of
these conditions to be able to lawfully
register and introduce E15, or ethanol
used to make E15, into commerce.

A. Fuel Quality Conditions

As requested by Growth Energy in
their waiver request application, and as
is industry practice, the partial waiver
for E15 contains a condition that

ires use of ethanol which meets

industry specifications as outlined in
ASTM International D4806.242
Additionally, as discussed above in our
evaluation of the potential effect of E15
on evaporative emissions, the partial
waiver for E15 contains a condition that
E15 must meet a maximum RVP of 9.0
psi during the summertime volatility
season, May 1 through September 15.

B. Misfueling Mitigation Conditions and
Strategies

EPA believes that minimizing the
possibility of misfueling of E15 into
vehicles or engines for which it is not
approved would best be achieved

ugh implementation of misfueling
mitigation requiremesnts as proposed by
EPA m in a separate action.
New ess, EPA is allowing the use of
the ial waiver prior to the
finalization of s irements
provided the fuel or fue! additive
manufacturer using the ial waiver
can implement the tions described
below prior {0 introducing £15 into
commerce. Any fuel or fuel
manufacturer to utilize this
partial waiver must submit a plan for
EPA approval for implementing these
misfeeling mitigation conditions. EPA
will determine if the plan is sufficient
to address thess conditions.

‘We believe that there are four
unm components to an e?ective
misfusling mitigation sirategy for

the potential for misfueling
with E15. First, effective labeling is a
key factor. Labeling is needed to inform
consumaers of the potential impacts of
using E15 in vehicles and engines not

142 ASTM International D4806-10, Standard
Specification for Dematured Fuel Ethanol for
Blending with Gasolines for Use ss Automotive
Spark-Ignition Engine Fal.

approved for its use, to mitigate the
potential for intentional
unintentional misfueling of these
vebicles and engines. I:iebng is also
done at the point of sale where the
consumer most }ikely will be choosing
which fuel to use. Second, retail stations
and wholesale purchaser-consumers
need assurance regarding the ethanol
content of the fuel that they purchase so
they can direct the fu‘::k to t?!(xle .
appropriate storage tank an perly
ltﬁgl ir fuel pumps. The ug?nf
proper documentation in the form of
PTDs has proven 1o be an effective
means of both ensuring that retail
stations kmow what fuel they are
purchasing and as a possible defense for
retail stations in cases of liability in the
event of a violation of EPA standards.
Third, labeling and fuel samplin
Surveys are necessary to ensure that
retail stations are complying with
labeling requirements, ethanol blenders
are not ing more than the stated
amount of ethanol on PTDs, and
assuring downstream compliance for
fuel refiners. The Agency has used this
eral strategy to implement several

el programs over the past thirty years,

including the unleaded gasoline
, the RFG program, and the
iesel . These strategies

are conditions of use associated with
today’s waiver decision and are
described below.

While not a condition of today’s
waiver decision, the fourth component
of an effective misfueling mitigation
strategy is effective public outreach and
consumer education. Outreach to
consumers and stakeholders is critical
to mitigate misfueling incidents that can
result in increased emissions and
vehicle damag;l.] Cemsumar‘:f neﬁ to be
engaged through a variety of media to
ensure that athecurate infom‘mli‘:E on is
conveyed to the owners and operators of
vehicles and engines. _

EPA izes that it may be difficult
to fully implement all of these
misfueling mitigation strategies prior to
finalization of today’s pro;?sed rule.
However, any fuel or fuel additive
manufacturer wishing to introduce E15
into commerce before EPA finalizes its
misfueling mitigation measures rule will
need to demonstrate to EPA its ability
to meet the following misfueling
mitigation conditions of the partial
waiver: ' '

1. Fuel Pump Dispenser Labeling

Any fuel or fuel additive
manufacturer using this partial waiver
must ensure the labeling of any -

i of this gasoline-ethanol
blend. The labsl would have to indicate
that the fuel contains up to 15 vol%

ethanol—-that is, the fuel is gasoline
containing greater than 10 vol% ethanol
and up to 15 vol% ethanol.

Based on the ’s experience
with fuel pump labeling for Ultra-Low
Sulfur Diesel (ULSD) and Low Sulfur
Diesel (LSD) {see 40 CFR 80.570), there
are four important elements to an
effective for misfueling. The
language of the E15 label must contain
four components: (1} An information
component; (2) a legal approval
component; (3) a technical warning
component; and (4) a legal warning
component. Together, thess four
components highlight the critical
information necessary to inform
consumers about the impacts of using
E1s.

The labeling requirements EPA is
praoposing today in a separate proposed
rule concurrent with today’s partial
waiver decision wonild place labeling
requirements on retail stations that
dispense E15. Compliance with these
labeling requirements, when finalized,
will satisfy this fuel pump dispenser
labeling condition. l})a fuel or fuel
additive manufacturer chooses to utilize
this partial waiver prior to finalization
of today’s rule, a label
designed to meet the components
described in today’'s pro rule and
approved by EPA can satisfy this fuel
pump d.lssenser labeling condition of
this partial waiver decision.

2. Fuel Pump Labeling and Fuel Sample
Survey :

Any fuel or fuel additive
manufacturer using this partial vmiv::'l
must participate in a survey, approv
by EPA, of compliance at fuel retail
facilities conducted by an independent
surveyor. An EPA-approved survey plan
is to be in place prior to introduction of
E15 into the lace and the results
of the survey must be provided to EPA
for use in its enforcement and ,
compliance sssurance activities.

. One of two options may be utilized to
meet this condition of this partial
wnlgvms decision: fuel or fael

or Survey Option 1, a fuel or fue!
additive menufacturer may individually
survey labels and ethanol content at
retail stations wherever its gasoline,
ethanol, or ethano] blend may be
distributed if it may be blended as E15.
EPA must approve this survey plan -
before it is conducted by the fuel or fusl
adlt?litive manufacturer. fael or fuel

or Survey Option 2, a fuel or
additive manufacturer may choose to

conduct the survey through a
nationwide of sampling and
testing to provide oversight of
all retail stations that sell gasoline.
Details of the survey requirements are
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similar to those included in the ULSD
and RFG programs. A fuel or fuel
additive manufacturer may conduct this
survey as part of a consortium, as
discussed in the proposed rule,

EPA is propesing more formal
requirements for a national E15 labeling
and ethanol content survey in today’s
notice of proposed rulemaking. If a fuel
or fuel additive manufacturer chooses to
utilize this partial waiver prior to
finalization of today’s proposed rule, a
survey designed to satisfy the
components described in today’s
P ed rule and a by EPA
will be deemed to be sufficient to satisfy
this fuel pump labeling and feel sample
survey condition of this partial waiver
decision.

- 3. Proper Documentation of Ethanol
Content on Product Transfer Documents
Today’s proposed rile would require
that parties that transfer blendstocks,
base gasoline for oxygenate blending,
and/or finished gasoline that contains
ethanol content greater then 10 vol%
and no more than 15 vol% include the
ethanol concentration of the fuel in ‘
volume percent. Product transfer
documents (PTDs) are customarily
nerated and used in the course of

siness and are familiar to parties who
ransfer or receive blendslocﬂr:r base
gasoline for oxygenate blending and
oxygenated gasoline, Since we are
approving a partial waiver for the
introduction into commerce of E15 for
use in only MY2007 and newer motor
vehicles, the PTDs that accompany the
transfer of base gasoline/gasoline
blendstocks used for oxygenate blending
and for oxygenated gasoline must
include the ethanol content of the fuel
to help avoid misfu . Downstream

* of the terminal where ol blanding
takes place, information on the
maximum ethanol concentration in the
ethanol biend is needed to help ensure
that fe] shipmenits are delivered into
the appropriate storage 1anks at retail
and fleet gasoline i
fac:ili‘t-l;iiezc.“a A gasoline station and
fleet dispensing facility must know the
ethanol content of a fuel shipment so
that fuel pumps may be correctly
labeled.

In the event that there is a period of
time when this partial waiver is utilized
prior to finalization of today’s proposal,
a PTD program designed to satisfy the

elements of today’s rule will

be sufficiant to satisfy the PTD

condition of this partial waiver
decision.

4. Public Outreach

While not a formal condition of this
partial waiver, EPA recognizes the
importance of outreach to consumers
and stakeholders to misfueling
mitigation. The potential for E15
misfueling incidents may exist for
several reasons. For example,
consumers may be inclined to misfuel
when E15 costs less than E10 or ED.
Additi , in some situations, it may
be more di to find fusls other than
E15. EPA thus encourages fuel and fuel
additive manufacturers to conduct a
public outreach and education program
prior to any introduction of E15 into
COIIErcs.

A recent example of outreach to
consumers and stakeholders that may be
applicable is coordinated work done in
su of the ULSD program. ULSD
walip::sw fuel with tia possibility of
consumsr misfueling that could ﬂl;osult
in engine damage. With ULSD, the fuel
industry trade association AP took the
Yead in working with stakeholders to
establish the Clean Diesel Fuel Alliance
(CDFA), a collaboration of public and
private organizations designed to ensure
a smooth program transition by
providing comprehensive information
and technical coordination. The
organizations representad in the CDFA
include engine manufacturers, fuel
retaiters, trucking fleets, DOE and EPA.
CDFA efforts to educate ULSD users
include developing technical guidance
and educational information, including
a Web site (http://www.clean-diesel.org),
as well as serving as a central point of
contact to address ULSD-related

questions.

The CDFA outreach model conld
prove beneficial in this case. EPA
anticipates that all parties involved in
bringing higher gasoline-ethanol blends
to market will participate in a
coordinated industry-led consumer
education and outreach effort. In the
context of this p! , potential key
g;arth:ipants include ethanol producers,

el and fuel additive manufachrers,
automobile, engine and equipment
manufacturers, States, non- :
governmental organizations, parties in
the fuel distribution system, EPA, DOE,
and USDA. Potential education and
outreach activities a public/private
group could undertake include serving
as a ceatral clearinghouse for technical
questions about E15 and its use,
promoting best practices to educate
consumers or mitigate misfueling
instances, and developing education
materials and making them available to
the public.

XI1. Reid Vapor Pressure

Commenters guestioned whether E15
would qualify for the 1.0 psi RVP
waiver permitted for E10 under CAA
section 211fh). As explained in the
misfueling mitigation measures
proposed rule, EPA interprets the 1.0
psi waiver in CAA section 211{h) as
being limited to gasoline-ethanol blends
that contain 10 vol% ethanol. Please see
the preambie of that proposed rule for
more discussion of this issue and for an
opportunity to submit comments on this
issue.

XII. Partial Waiver Decision and
Conditions

Based on all the data and information
described above, EPA has determined
that, subject to compliance with all of
the conditions below, a gasoline
produced with greater than 10 vol% and
no more than 15 vol% ethanol (E15)
will not cause or contribute to a failure
of certain motor vehicles to achieve
compliance with their emission
standards to which they have been
certified over their useful lives.

Therefore, the waiver request
application submitied by Growth Energy
for its gasoline-ethanel blend with up to
15 vol% ethanol is partially and
conditionally granted as follows:

(1) The partial waiver applies only to
fuels or fuel additives introduced into
commerce for use in MY2007 and newer
light-duty motor vehicles, light-duty
trucks, and medium duty passenger
vehicles (hereafter “M Y2007 and newsr
light-duty motor vebicles”) as certified
nnder Section 206 of the Act. The
waiver does not apply to fuels or fuel
additives introduced into commerce for
use in pre-MY2007 motor vehicles,
heavy-duty gasoline engines or vehicles,
or motorcycles cextified under section
206 of the Act, or any nonroad engines,
nonroad vehicles, or motorcycles
certified under section 213(a) of the Act.

(2) The waiver applies to the blending
of greater than 10 vol% and no more
than 15 vol% anhydrous ethanol into
gasoline,14¢ and the ethanol must meet
the specifications for fuel ethanol found
in the ASTM International specification
D4806—-10.145

" (3) The final fuel must have a Reid
Vapor Pressure not in excess of 9.0 psi
during the time period from May 1 to
September 15.

144 Gaspline in this case may be gasoline
bleadstocks that produce gascline 1:pon the
addition of the specifisd amount of sthanol coverad
by the waiver.

Denatored Fuel Bxhanol for Blending with
Geasolines for Use as Automotive Spark-Igniticn
Engine Fuel.
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(4) Fuel and fuel additive
manufacturers subject to this partial
waiver must submit to EPA a plan, for
EPA’s approval, and must full];
implement that EPA-approved plan,
prior to introduction of the fuel or fuel
additive into commerce as appropriate.
The plan must include provisions that
will implement all reasonable
precautions for ensuring that the fuel or
fuel additive {i.e., gasoline intended for
use in E15, ethanol intended for use in
E15, or finai E15 blend) is only
introduced into commerce for use in
MY2007 and newer motor vehicles. The
plan must be sent to the following
address: Director, Compliance and
Innovative Strategies Division, U.S.

" Environmenial Protection Agency, 1200
Pennsylvania Ave,, NW. Mail Code

- 6405), Washington, DC 20460.
Reasonable precautions in a plan must
include, but are not limited to, the
following conditions on this partial
waiver:

(a}{i) Reasonable measures for
ensuring that any retail fue! pump
dispensers that are dispensing a
gasoline produced with greater than 10
vol% ethanol and no more than 15 vol%
ethanol are clearly labeled for ensuring
that consumers do not misfuel the
waivered gasoline-ethanct blend into
vehicles or engines not covered by the
waiver, The label shall convey the
following information:

(A} The fuel being dispensed contains
15% ethanol maximum;

(B} The fuel is for use in only MY2007
and newer gasoline cars, MY2007 and
newer light-duty trucks and all flex-fuel
vehicles;

(C) Federal law prohibits the use of
the fuel in other vehicles and engines;
and

(D} Using E15 in vehicles and engines
not approved for use might damage
those vehicles and engines.

(ii) The fuel or fuel additive
manufacturer must submit the label it
intends to use for EPA approval prior to
its use on any fuel pump dispenser.

{b) Reasonable measures for ensuring
that product transfer documnents
accompanying the shipment of a
gasoline produced with greater than 10
vol% sethano] and no more than 15 vol%
ethanol properly document the volume
of ethanol.

{c){i) Participation in a survey of
compliance at fuel retail dispensing
facilities. The fuel or fuel additive
manufacturer must submit a statistically
sound survey plen to EPA for its
approval and begin implementing the
survey plan prior to the introduction of
E15 into the marketptace. The resulis of
the survey must be provided to EPA.146
The fuel or fuel additive manufactursr
conducting a survey may choose from
either of the following two options:

(ii) Individual survey option: Conduct
a survey of labels and sthanol content
at retail stations wherever your gasoline,
ethanol, or ethanol blend may be
distributed if it may be blended as E15.
The survey plan must be approved by
EPA prior to conducting the survey
plan.

(iii} Nationwide survey option:
Contract with an individoal survey
organization to perform a nationwide
survey program of sampling and testing
designed to provide oversight of ail
retail stations that sell gasoline. The

145 & Notice of Propossd Rulemaking p
in today’s Federal Register, EPA is proposing a
mors detailed labeling, product transfer documents,
and survey plan.

blshed

survey plan must be approved by EPA
prior to conducting the survey plan.

(d) Any other reasonable measures
EPA determines are appropriate.

{5) Failure to fully implement any
condition of this partial waiver means
the fuel or fuel additive introduced imo
cominerce is not covered by this partial
waiver.

This partial waiver decision is final
agency action of national applicability
for purposes of section 307(b}{1} of the
Act. Pursuant to CAA section 307(b)(1),
judicial review of this final agency
action may be sought only in the United
States Court of Appeals for the District
of Columbia Circuit. Petitions for review
must be filed by January 3, 2011.
Judicial review of this final agency
action may not be obtained in
subsequent proceedings, pursuant to
CAA section 307(b)(2). This action is
not a ralemaking and is not subject to
the various statutory and other
provisions applicable to a rulemaking.

Dated: October 13, 2010.
Lisa P. Jackson,
Administrator.
[FR Dot 2010-27432 Filed 11-3-10; 8:45 am]
BILLING CODE 8500-50-P
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