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1. EXECUTIVE SUMMARY

In order to expand the use of renewable fuels in the transportation sector, Congress

passed the Energy Policy Act (EPACT) @08, which required the establishment of
Renewabl e Fuel Standards (commonly referred
Congress passed the Energy Independence and Security Act of 2007 (EISA), which

further increased the volumes of renewable fuels requireeruhd RFS (commonly

referr ed tamnd regusred EERARGpPPoYIgate consistent regulations by

December 2008 More specifically, the RFS2 mandated by EISA requires that annual

renewable fuel use in the transportation sector be at least 15.2 gdllons in 2012 and

at least 36 billion gallons by 2022.

In 2010, the U.S. Environmental Protection Agency (EPA) promulgated the RFS2
regulations required by EISand set the effective date as July 1, with retroactive
application of the entire rule t@aduary 1and also combined the 2009 and 2010 biomass
basedDiesel requirementAlthough he means by which compliance with the ldagn
requirements of the RFS2 will ultimately be achieaeehot clearit is expected that
theywill include, among othreoptions, expanded use of E&ddthe use of new
transportation fuelsncluding mid-level gasolineethanol blends with maximum ethanol
volumes in the range of 15 to 20% (E10+) by volume and potentially other alcohols and
ethersas well as highelevel Hends of biodiesel and renewable Diesel fuels.

Given this, it is importariio recognize that the introduction of new transportation fuels
into the marketplace is not simple or straightforward. Using the introduction of E10+ as
an example, the widespresdroduction of this fuel will requir¢he following

1. A waiver of Clean Air Act preemption under Section 211(f);

2. Registration of the fuel with EPA;

3. Changes to EPA Reformulated Gasoline regulations;

4. Changes to EPA Gasoline Detergent Additive reguiatio

5. Changes to the Clean Air Act and EPA regulations iRk& Vapor Pressure
(RVP) Allowance granted to E10 is going to be provided to E10+ blends;

6. Changes to federal fuel rating and labeling requirements;



7. Changes to ASTM and NIST specifications éommercial fuels;

8. Changes to a myriad of state fuel requiremeniihh the number and nature of
those changes varying from state to state; and

9. Changes in equipment and operating practices in the gasoline transportation and
distribution system, includmpipelines, storage tankand retail dispensing
facilities.

Many of these changes must occur prior to the initial sale of a new transportatjon fuel
while a few can be subsequently addresdédte period of time estimated to be required
for the complabn of all of the above changes is on the order of several years.

In addition to the changes described above, there are concerns regarding the performance
of existing vehicles and engines on E10+ and issues associated with the fact that
manufacturer warrdies for these productions do not specifically indicate that operation

on E10+ is acceptable.

In general, all new transportation fuels will face similar hurdles to commercial

introduction. The generic process for introduction of a new transportagbis fshown

schematically in Figure-1. As shown, the first steps in the process following

identification of the fuel involve testing in existing vehicles and engines and testing of the

fuel related to fuel distribution system, both of which are requoechderstand the

i mpacts of the new fuel. Using the data fro
either approving the fuel as being fisubstant
granting a waiver, and the registration of the fuel purstcaBPA regulations. At about

this time, changes that are required to building codes and infrastructure will have to be

considered, developed, and implemented.

Once EPA approval of the new transportation fuel is complete, changes may be required
to fuel specifications published by ASTM and NIST which are used to ensure that
commercial fuels have consistent properties and are of acceptable quality. In some cases,
new ASTM and NIST specifications may be needed. In addition, changes to federal
regulations like those described above for E10+ may be required. Because many states
adopt ASTM and/or NIST specifications in ways that are linked to state laws and
regulations or have their own fuel specifications, changes to all of these will also have to
be ma@. Finally, after the above steps are completed, any remaining issues will have to
be resolvedeforethe fuel enters into commerce. While it is difficult to estimate the

exact time required for the above process to be compbtatiwill vary dependigon

the nature of the fuel in question, it is clearly on the order of years, with a reasonable
estimate being about five years.



Figure 1-1
Generic Schematic of the Process for Introduction of New Transportation Fuels
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2. INTRODUCTION

In order b expand the use of renewable fuels in the transportation sector, Congress

passed the Energy Policy Act (EPACT) of 2005, which required the establishment of
Renewabl e Fuel Standards (commonly referred
Congress passed the Egeeindependence and Security Act of 2007 (EISA), which

further increased the volumes of renewable fuels required under the RFS (commonly
referred to as ARFS20) . More specifically,
annual renewable fuel use in thartsportation sector be at least 15.2 billion gallons in

2012 and at least 36 billion gallons by 2022.

In March 2010, the U.S. Environmental Protection Agency (EPA) promulgated the RFS2
regulations required by EISA. The means by which compliance véatlotigterm
requirements of the RFS2 will ultimately be achieaeghot clear; however, it is

expected that they will include, among other options, expanded use ahB8& use of

new transportation fuglghcludingmid-level gasolineethanol blends wh maximum

ethanol volumes in the range of 15 to 20% (E10+) by volume and potentially other
alcohols and etheras well as highelevel blends of biodiesel and renewable Diesel

fuels.

With respect to E10+, in March 2009, Growth Energy filed an appicédr a Clean Air
Act Waiver of the Section 211(f) for ethangdsoline blends containing 15% ethanol by
volume (E15). As is well known, the current limit of 10% by volume for low
gasolineethanol blends restricts the use of ethanol to volumes weiltibtuse likely to
be required for compliance with the RFS2. In November 2009, EPA responded to
Growth Energy that it did not have sufficient information to grant the waiver and that
pending the successful completion of additional testmgagency exmted to be in a
position to approve the waiver request by the middle of 2010. EPA subsequently
indicated that the decision on the waivier 2007 and latemodel year vehicles could be
made by the end of September 2@b@d that a decision on 2001 to 20@6detyear
vehicles could be made in November 20Thie agency has alsadicated thaif it issues
a waiver for one or both groups of vehicliéglans to propose regulations to prevent the
misfueling of vehicles and engines with E10+ along with modiions to existing

federal regulations governing the properties of reformulated (RFG) and conventional
gasoline.

" http://www.epa.gov/otag/regs/fuels/additive/el5staipdated.htm
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http://www.epa.gov/otaq/regs/fuels/additive/e15status-updated.htm

As evidenced by its announced regulatory piaBBA has recognized that approval of

the Growth Energy waiver request will not, in andteélf, allow for the entry of E15 or

other E10+ blends into commerce without changes to current regulations. However, the
changes proposed by EPA represent only a small portion of the legislative, regulatory

and administrative changes that states, regand localities across the country will be

required to make in order for E15, higher E10+ bleadd other new transportation

fuels including biodiesel blend$o become commercially viable. In addition, the

introduction of new transportation fuetds® commerce will raise a host of other issues

related to the compatibility of those fuels with vehicles, engmesd t he countryods
distribution and marketing infrastructure.

More specifically, the issues that will need to be addressed beyondirtadseal
regulations includéhe following

e Changes to state and local legislation and regulations regarding fuel properties,
ASTM, and NISTspecifications;

e Changes to state implementation plans for attainment of National Ambient Air
Quality Standardsand

e Changes to requirements for gasoline dispensing facilities and equipment.

It should also be noted that fuel requirements are in place in most states, but can differ
markedly from state to state. Further, in some cases, fuel requirements have been
established at the regional or local level. In addition to the need for changes to existing
requirements, the introduction of new transportation fuels poses issues associated with
fuel storage and distribution equipment, as well as new vehicle and eragiramties for

both onr and norroad applications and the potential for liability related to damage or
destruction of existing erand norroad engines.

Given the above, Sierra Research has, at the request of the American Petroleum Institute,
conducted amdependent review of existing federal, state and other statutes, regulations,

and requirements that must be changed and other significant implementation hurdles that

must be overcome prior to the introduction of E15 and other new transportation fuels into
commerce. Sierra was assisted in this effort by theHiemman and Associates of

Washington, D.C., which provided access®fth r mds e xt enfederslenddat abas
state legislation and regulatory motor fuel laws and regulafiasswell ageguldory

support and assistance.

it

" U.S. EPA February 2010 Action Initiation List, corrected as/822010.
AHerman and Associatet.S. Motor Riel Regulatory and Legislati@ompliance Service, Washington,
D.C., www.HermanAssociates.com



3. FEDERAL FUELS REQUIR EMENTS

As noted in the previous section, EPA has indicated that it plans to propose changes to
existing federal regulations governing the properties of reformulated and conventional
gasoline to accommatk ethanefasoline blend fuels up to at least Easd will

promulgate new regulations to prevent the misfueling of vehicles and engines with E10+
blends. However, as described below, there are additional changes to federal regulations
that will be requred in order for E15 to be introduced on a widespread sismore

general federal fuel requirements that have to be satisfied before other new transportation
fuels could be introduced.

31 Requirements that New Transportatio
Similaro to Existing Fuel s

Sections 211(f)(1)(A) and (B) of the Clean Air Act prohibit the introduction into

commerceor increases in the concentration in usduels and fuel additives that are not
Asubstantial ly si mi | adinthetcatifichtioreof 19750 f u el add
subsequent modgkear vehicles. Section 211(f)(1)(A) established this prohibition

effective March 31, 1977or fuels used in lightluty motor vehicls; Section

221(f)(1)(B) established this prohibition for motor vehscédfective November 15, 1990.

At present, EPA definesuels and fuel additives that meet criteria that include the
foll owing as fisubstantially similarodo with re

1. The fuel must contain carbon, hydrogen, and oxygen, nitr@getior sulfur,
exclusively, in the form of some combination of the following:

hydrocarbons;

aliphatic ethers;

aliphatic alcohols other than methanol;

() up to 0.3 percent methanol by volume;

(i) up to 2.75 percent methanol by volume with an equalmel of

butanol, or higher molecular weight alcohol,

e. afuel additive at a concentration of no more than 0.25 percent by weight
which contributes no more than 15 ppm sulfur by weight to the fuel.

apop

" http://www.epa.gov/otag/regs/fuels/additive/jan91.pdf
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2. The fuel must contain no more than 2.0 percent oxygen byhtyeigcept fuels
containing aliphatic ethers and/or alcohols (excluding methanol) must contain no
more than 2.7 percent oxygen by weight.

3. The fuel must possess, at the time of manufacture, all of the physical and
chemical characteristics of an unleadedadfjae as specified in ASTM Standard
D 481488 for at least one of the Seasonal and Geographical Volatility Classes
specified in the standard.

4. The fuel additive must contain only carbon, hydrogen, and any one or all of the
following elements: oxygen, ndgen, and/or sulfur.

Absent a finding that a fuel is substantially similar, manufacturers of fuels or fuel

additives may apply for waiverof the provisions of Section 211(f)(1)(A) and (B) if

EPA determines that t he feaoedontributetdafaiure addi t i v
of any emission caoant rBRA drears cien toar pryestt eednét h e
in Section 211(f)(4) as requiring that applicants must bear the burden of demonstrating

that their fuel addi tciovnet rciobnuptleioe st ewsitt hf otrh ea | f
pollutants.

As noted above, Growth Energy has filed a waiver application for E15 because E10+

bl ends do not conform to EPAGs Asubstantiall

that application will require a findg that EI5 passései c ause or contri but ed
Other new renewable transportation fdelacluding blends of higher molecular weight

aliphatic alcohols such as butamoth gasolind would have teeitherconform to the

EPA definiti on noifl afirsou bosrt abnet igarlalnyt esd a Secti o

be introduced into commerce. In addition, it is possible that renewable fuels intended to

be used in Diesgdowered vehicles could require 211(f) waivers in order to be introduced

into commerce.

Section 211(f)(4) specifies that ERAust grant or deny a waiver application witBir0
daysof receipt At the end of 2009, the Administrator s&rowth Energya letter stating
thatEPA wasdefering action on the E15 waiverTo datewell over a yeahas passed
since its initial submissionObviously, the process of generating and gathering the data
needed to support a waiver application also requires considerable time to complete.

3.2 Fuel Reqistration and Health Effects Requirements

Part 79, Tite 40 Code of Federal Regulations addresses requirements for the
ARegistration of Fuels and Fuel Additiveso (
manufacturer of a motor vehicle gasoline or Diesel fuel, or an additive for use in gasoline

or Diesel fug must register with the agency prior to the introduction into commerce of

the fuel or fuel additive. On May 27, 1994, pursuant to sections 211(b)(2) and 211(e) of

the Clean Air Act (CAA), EPA promulgated a rule adding health effects information and



test ng requirements to the agencyods existi
and fuel additives. Only gasoline and Diesel fuel and fuel additives produced and
commercially distributed for use in highway motor vehicles are designated for the
registration and testing program. Fuels intended for use in exclusivelgauffvehicles

are not currently designated. Since the regulations apply only to gasoline and Diesel fuel,
fuels that fall outside of those definitions, E85 for example, are notcsubjthe EPA

fuel registration requirements.

Under EPAs F&FA registration requirements, each manufacturer is required to submit
basic registration data individually for each product being registered. Basic information
required for F&FA registration iedes product and manufacturer identification,
concentration and purpose;lise and specific compositional data, total annual
production volume data, marketing distribution data, notification about group
participation, and notification on the use of spéprovisions. This part of the

registration process is straightforward and requires little time to complete.

However, n addition to the basic registration data listed above, EPA also requires that
fuels and fuel additives must meet Tier 1 and Tierqlirements in order to complete
registration. Tier 3 provides for additional testing on a-tBsease basis, at EF#
discretion, in response to Tier 1 or Tier 2 results or future needs.

As part of the requirements of Tier 1, F&FA manufacturers apeimed to perform a
literature search on the health and welfare effects of their F&FA produge(srate,
collect, and sample the combustion emissions and, if applicable, the evaporative
emissions of their F&FAsand conduct tests to determine the idgragnd concentration
of individual emission products. Tier 2 consists of testing requirements designed to
detect potential adverse health effects related to the inhalation of F&FA emissions.
These requirements generally involve the generation of emssimm a vehicle or
engine in a laboratory setting, exposure of laboratory test animals to these whole
emissions, and evaluation of the effects of this exposure. Manufacturers of similar
F&FAs are permitted to group together and share the costs of cao®li&pecial
provisions are also included for small businesgeasr 2 testing is very extensive and
involved and can take years to complete.

When Tier 1 and Tier 2 are complete, manufacturers are requested to submit the results to
EPA for evaluation.On the basis of the submitted data or any other available

information, EPA will determine whether further testing and/or analysis for the subject
F&FA is needed under the provisions of Tier 3. Any confirmatory studies to be

conducted in Tier 3 will be dermined individually for each case, generally focusing on
areas of concern identified in the earlier tiers.

For products considered to be new and dissimilar to current F&FAs, all testing
requirements must be completed prior to registration and introduatio commerce,
including Tier 3 when prescribed by EPA.

ng



E15 and other midkvel ethanol blends must be registered with EPA and meet applicable
EPA registration and health effects testing provisions before being sold into commerce.
Ethanol at 10 volumpercent is the only ethanol additive currently registered by EPA.
While it is anticipated that no statutory or regulatory change would be required, E10+
blends would need to complete applicable registration and health effects testing
requirements beforeeing able to be marketed.

EPA has registered B100 as a motor vehicle Diesel thugefore lower concentrations

of B100 would not require additional heal t h
that all possible blends of biodiesel are curgeatimpliant by virtue of the registration of

B100. Renewable Diesel has also satisfied EPA Tier 1 and Tier 2 health effects testing
requirements and a number of companies have registered renewable Diesel with EPA.

Other new renewable transportation fuetsuld also be required to be registered
pursuant to Part 79. As outlined above, the requirements for registration and therefore
the time required to obtain registration can vary, but could require as much as several
years.

3.3 Fuel Rating and Labeling Remements

Part 306 of Title 16, Code of Federal Regulations sets forth requirements for gasoline and
Diesel fuel ratings and labeling administered by the Federal Trade Commission. Existing
regulations set requirements for gasofatieanol blends up to El@efined as gasoline,

and fuels with at least 70 percent ethanol, but do not specifically address blends between
E10 and E70. However, the FTC has initiated a rulemakirag includes proposed retail
labeling requirements for E10+ blends. The propaisahacted, would require either
identification of the precise concentration of ethanol in the blewlisolosure of the

range of ethanol in the blends being dispensed. In addition, the proposal would change
labeling requirements for all ethangadsolire blends to warn that blends with more than

10 percent ethanol may harm some conventional vehicles. Although this rulemaking is
already underway, it could take up to a year to complete.

Modifications to FTC labeling requirements and/or fuel rating reguénts could be
necessary to allow for the introduction other new transportation fuels into commerce.

In addition to the FTC rulemaking regarding labeling for E10+ blends, EPA, in response

to the Growth Energy petition for a section 211(f) waibais ndicated that it is
considering a fApartial waivero t hyaar woul d al
vehicles and suggested that misfueling of other vehicles and equipment with E10+ could

be prevented by federal regulations requiring labeling of puhigpensing E10+. Itis

not clear from the EPA letter if this is a reference to the FTC rulemaking or if EPA is

proposing to undertake a separate effort. If EPA decides to undertake its own effort with

respect to labeling, it would likely require at leastear to complete. Further, to the

extent that EPAother regulatory agencies, or fuel providewaclude that more

" Federal Register, Vol. 75, No 50, 12470, March 160201
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aggressive measures are needed to prevent misfueling wittuB4&ntial additional

time, effort, and expense could be required. Fanele, a recent studyexamined 17
options, other than pump labelirigat could reduce the incidence of both unintentional

and intentional misfuelingnd,in generalfound that the most effective measures were
costly and required fundamental changesunrent vehicle refueling practices.
Implementation of such measures via regulation would require several years for the
development and promulgation of regulations as well as the actual implementation of the
program. Voluntary introduction of such mea®s would likely require a similar amount

of time.

Another area where changes to existing labeling and warning practices performed
pursuant to federal regulations may be required in order to allow for the introduction of
new transportation fuels is witlespect to the Material Data Safety Sheet requirements
found in Section 1200 of Part 1910, Title 29, Code of Federal Regulations.

3.4 Gasoline Detergent Certification Requirements

Section 211(l) of the Clean Air Aahandatedhat EPA adopt regulatis requiring the

use of additives in gasoline to prevent the accumulation of deposits in engines or fuel
supply systems. The regulations promulgated by EPAdposit controére set forth in
Subpart F of Part 80, Title 40 Code of Federal Regulatioastidd 80.163 specifies the
types of detergent certification options and Section 80.164 specifies the certification test
fuels required for use in demonstrating the effectiveness of detergents. Generic
certifications and certifications for use in premigasoline currently require the use of
certification fuels containing 10% ethanol by volume. Options for oxygenate type
specific certification require the presence of those specific oxygenates in the certification
fuels.

Because all existing detergemitrtifications were performed using certification fuels
containing no more than 10% ethanol, there is no means to ensure that gasoline using
those additives at their currently allowed concentration levels will continue to cottform
the gasoline detergencgquirements. Therefore, changes to the GR#oline
detergencyegulations will be required to ensure that additives are effective when used
with E10+ blends in preventing deposit accumulation. Key issues associated with the
changes to these regulationdl be the level of ethanol required in the certification fuels
as well as whether generic certifications will be appropriate for all types of oxygenates
that may be considered for commercialization given the requirements of the RFS2
regulations. It islso possible that existing certified additives may not be compatible
with nornroxygenated renewable fuels that are developed for use in gagolezed
vehicles. In this case, additional changes tqgyd®oline detergenaggulations could be
required.

"AEvaluation of Measur es toHighEManol Blend Fuels aMiuel Dispensiign g o f

Facilities, 0o Gilson Environmental, April 19, 2010.
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The time required to modify thgeasoline detergenagquirements is likely to be on the

order of one to two years (the Clean Air Act amendments of 1990 provided two years for
the development of the original regulations). Following that, another subktzertod

of time will be required for additive certification.

3.5 E10+ Volatility Exemption

Because the addition of ethanol to a gasoline blendstock results in an increase in the
front-end volatility of the blend relative to neat gasoline, a one psi &émption for
gasolineethanol blends sold during summer months inR&& areas was provided for
in Section 211(h)(4) of the Clean Air Act and is reflected in Section 80.27(d) Title 40
Code of Federal Regulations (40 CFR). This provision was primatédyded to allow

for the splash blending of ethanol into both finished gasolines as well as gasoline
blendstocks. Given th#tere isan increase in RVP with E10+ blends in the E15 to E20
range extendinghe RVP exemption to E10+ would facilitate its wsgeead introduction
into commerce. However, Section 80.27(d) makes it clear that the EPA RVP exemption
during the period when EPA RVP requirements are in effect is limited to gasoline
ethanol containing between 9 and 10% ethanol by volume.

While an RVP gemption for E10+ blends is not mandatory from a strictly technical
perspective, it is likely to beofrom the perspective of widespread commercialization.
Without the RVP exemption, fuel producers would be forced to either reduce the RVP of
gasoline blad stocks they provide in an area so that E10+ complies without the RVP
exemption or produce special low RVP blend stocks for use with E10+ blends.

In order to provide an RVP exemption for E10+ blends in conventional gasoline, EPA
would have to completa rulemaking to modify Section 80.27(d). In order for this to be
accomplisheda modification of Section 211(h)(4) of the Clean Air Aatould likely be
requiredto extend the RVP exemption to E10+ blends. The time required for EPA to
complete a rulemakgwould likely depend on the comments received, with a
conservative estimate being six to twelve months. It is much more difficult to estimate
the amount of time that would be required for Congressional action to modify Section
211(h)(4).

The federaRVP exemption is not an issue with respect to RFG areas because the

applicable federal regulations would subject E10+ blends to the\s@@econtrol
requirements that apply to other RFG blends, including E10.

3.6 RFG Requirements

The first federal RFGequirements took effect in 199kith Phase Il beginning in 2000.
Figure 31 depicts e areas where federal RFG is currently requaedhownthese
areas include most of the northern Atlantic seahoaost of Californiaas well as the
ChicageMilwaukee, St. Louis, Dallasort Worth, and Houston areas

-11-



Figure 3-1
Current Federal RFG Areas
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According to the U.S. Energy Information Administratian,2009 RFG accounted for
approximately 35% of total U.S. gasoline sales. Thergéongbar to te use of E10+

blends in RFG areas will have a significant impact on the amount of ethanol that can be
consumed in the U.S. even if EPA grants the Growth Energy waiver.

EPA regulations regarding RFG and the related-Buitmping regulations are found in
Sulparts D and E of Part 80, Title 40 Code of Federal Regulations. RFG is certified via
the Phase Il Gmplex Model pursuant to 40 CFEections 80.41(e) and (f) and used in
determining compliance with ArDumping requirements of Subpart v addition, the
Complex Model will continue to be used by small refiners exempted through 2015 from
the provisions of 40 CFR Section 80.12&Mo will still be required to comply with the
toxics provisions of 40 CFR Section 80.825.

One question regarding the changes iregito RFG requirements to accommodate E10+
is whether changes to the Complex Model wilkéguired The Complex Model was
created in the early 1990y applying statistical methods to a large database of vehicle
emission test results obtained on a wiege of gasolinesnd was incorporated into the
RFG regulations when they were promulgated in 1984 Complex Model estimates

the impacts o€hanges ireight specifiaqgasolinepropertiegelative to a 1990 baseline
gasoline on emissions of vehiclepresentative of 1990 modgéar emission control

" http://www.eia.doe.gov/dnav/pet/pet_cons_refmg_d_nus_VTR_mgalpd_a.htm
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technologies.The range of allowable values for these gasoline propentgswhich the
currently applicable PhaseCbmplexModel is deemed by EPA to be vaigiset forth in
40 CFR 80.45(f). With respeto oxygenate content, the maximum limiéi§ percent
by weight (approximately E11.5)Given this, EPA will have to modify the RFG
regulations to accommodafd 5 and most E10+ blends

Underthe existing EPARFGregulations, the process for augmentingPhase 2

Complex Model to accommodate the higher oxygen levels associated with E10+ is
specified in 4CCFR 80.48 through 80.62. These sections specify that the model is to be
augmented with emissions data obtained from testing various fuels in vehicles
representative of 1990 moegtar emission control technologieAt this point in time, it

is highly unlikely, howeverthat this process would be used to accommodate E10+
blends in the RFG regulations.

In addition to the abovéhe Energy Policy Act 02005 included the addition of Section

211(g)(2) which specifies that EPAwasto developy August 8, 2009, an f
model that reflects to the maximum extent practicable, the effects of gasoline

characteristics or components on emissions fromcleshin the motor vehicle fleet

during calendar year 2007. 0 The model requi
published by EPA, but could presumably be structured such that it addresses the

emissions impacts of oxygen content that characterize E1Qddld°resumably, this

new model would also account for permeation emissions associated with the use of
gasolineethanol blendsWhile EPA is currently collecting vehicle emission test data

that could be used to create this model, it is not thedrComyress intended for it to be

used to modify oreplace thdhase Zomplex Modeln the RFG program.

The time required to revise the RFG regulations will depend directly on the need to
conduct vehicle testing programs beyond those that have alreatdgdiapleted or are
underway in order to generate data required to characterize the impacts of gasoline
composition, including E10+, on vehicles representative of the 2007 calendar year fleets.
Once sufficient emissions testing data are available, a pafrioetween six months to a

year would likely be required to develop an updated version of the Complex,Model
another six months to a year would be required for EPA to promulgate the necessary
changes to Subparts D and E of Part 80.

EPA has indicatethat it will issue a notice of proposed rulemaking to address E10+ and

the ComplexModel within the next nine months.

ittt
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4. STATE FUELS REQUIREM ENTS

In addition to federal fuel requirements, most states and some regions and localities
impose their ow requirements on transportation fuels. Given this, Sierra reviewed
current state fuels requirements and identified the changes thatleoné&kdetb those
requirements to allow for the commercial introduction of E10+ ldemtthe expanded

use of biotesel blendsincluding the introduction of blends above B20 but below B100
and other new transportation fuels. This review, which included all 50 states and the
District of Columbia, was facilitated by access to the Herman and Associates federal and
stae legislative and regulatory motor fuel database.

This review found that many states have adopted ASTM specifications for gasoline
(D4814), Diesel fuel (D975), biodiesel blends (D7467), and biodiesel blend stocks
(D6751) or specifications establishiegl National Conference on Weights and Measures
(NCWM) under the National Institute of Standards and Technology (N&it)have
provided relief from certain provisions of those specifications for ethanol blends. Issues
related to ASTM and NIST specificatis and new transportation fuels are discussed
below. Many states also have enacted legislation or regulations that establish a
volumetric cap on the amounts of ethanol or biodiesel that can be used in fuel blends as
well as limit state RVP or other voilily allowances for gasolinethanol blends to 10
volume percent ethanol.

Additional issues exist for those states with areas that are in nonattainment with respect to
compliance with federal National Ambient Air Quality Standards (NAAQS). Thedfirst
these is that the RVP exemptions discussed above will have been dicltlde State
Implementation Plans (SIPs) approved by EPA for those areas. Theuvelless

Congress extends the RVP waiver to E10+ blechiznges related to those exemptions

will require SIP changes. In addition, and perhaps more impggdhé impact of new
transportation fuels on emissions from the vehicles and engines that operate on them. To
the extent that the introduction of a new transportation fuel leads to changes
emissiongelated fuel regulations or increases in pollutant emissions, SIPs for those areas
may need to be modifieBut not necessarily before a new transportation fuel could be
marketed These issues are also discussed below.

In addition, the spefic changes that Sierra identified as being necessary for the
commercialization of B+ and theexpanded use of biodiesel and other new
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transportation fuels are presented by state in Appendix A of this rafwng with
estimates of the time requireditoplement those changes.

It should also be noted that while Sierra has attempted to produce the most accurate
summary possible, there are constant changes being made to laws, regulations, and
standards governing motor vehicle fuels. Additionally, theeevast body of

interpretive policies and enforcement procedures adopted by regulating entities that are
related to the issues discussed below.

4.1 ASTM and NIST Specifications

Current ASTM and NIST standards for gasoline andlevel gasolinesthanol ltends

were not intended to apply to E10+ fuels. Certain states adopting ASTM requirements,
notably Californid, take the position that the current ASTM standard does not apply to
E10+ blends, which would render them illegal for sale in those statese Whiscope of

the ASTM D4814 specification does apply to ethanol blends higher than E10, the current
lower T50 limit applieonly to blends containing from 1 to 10 percent ethanol by

volume. In addition, it would be unlikely that E10+ blends could nieeT60 limits of

the current version of the ASTM D4814 specification without modificatamd data

would be required to support modifications to the specifications. The reference to EPA
waivers for ethanol blends in D4814 would need to be updated Waad EPA makes
changes to those provisions. The time required to change ASTM D4814 to accommodate
E10+ is unknown, but would be at least six months.

As shown in Figure 4., most states in the country currently adopt some form of ASTM
D4814, but statesavy widely as to which version of ASTM 4814 thegop® certain

states adopt the most recent version of D4814, others adopt a specific year designation or
the version contained in a designated ASTM Annual Book of Standardstreremay

use D4814 as a gieline in establishing state fuel quality specifications. Even those

states that adopt the most recent version of ASTM differ on whether they interpret their
rules to mean the Al atest versiono contained
versionof ASTM D4814 posted on the ASTM website. In all cases for states adopting

the ASTM D4814, the issue of whether E10+ blends are allowed or prohibited presents a
serious issue with respect to their introduction, even if EPA grants the Growth Energy
waiverrequest.

" The time estimates abased, where possible, on direct communications with state representatives and on

estimates from Sierra Research and/or Herman and Associates whespeatifte information was not

available.

f*Seehttp://WWW.calepa.ca.gov/biofuels/

fiDet er mitmedotentiahPropefty Ranges of Mide v e | Et hanol Bl ends, 0 Americ
Institute, April 23, 2010.
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Figure 4-1
States/Areas Adopting ASTM D4814

[ Latest I 2008b ] 2006 ] 2004 B 1989
[ 2009 [ 2007 M 2005 Il 100 [ Have Not Adopted ASTM

In addition to ASTM specifications, the 2010 version of NIST Handbook 130 limits
volatility allowances for ethanol blends to only gasoline containing from 1 to 10%
ethanol by volume. Thefore, for those states that have adopted the current version of
the uniform regulation in NIST Handbook 130 by reference, E10+ blends would not
gualify for the designated volatility allowances without legislative or regulatory action.
Where states havadopted specific, pi2010 versions of NIST Handbook 130, providing
several blending options for ethanol, it is ambiguous as to whether changes are required
to accommodate E10+ blends.

With respect to biodiesel, the ASTM specification for Diesel {D975) provides for

blends of up to B5 while the specification for biodiesel blends (D7467) provides for
blends from B5+ to B20 provided that the biodiesel blend stocks conform to the
appropriate ASTM specification (D6751hich also applies to B100lhere is no

current ASTM specification that applies to biodiesel blends in the B20+ to B99 range.
Given the above, there are a number of states that enforce ASTM\I8EZH

effectively caps biodiesel blends at;B#d others that enforce ASTM D74&ffectively
precluding biodiesel bl ends in the B20+
blends comply with federal requirements.

-16-
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4.2 Blending Restrictions and Blending Caps

As noted above, the 2010 edition of NIST Handbook 130 creates a blending=ddp a

For states adopting the most recent version of NIST Handbook 130, introduction of E10+
would require either a change in state legislation or regulations to permit E40+ or
modificationby the National Conference on Weights and Meadorétse E10blending

cap in the 2010 edition of NIST Handbook 130. In addjt€i0 blending caps in state

fuel specifications, state biofuel mandatasd tax incentives for renewable fuels specify
specific concentrations of ethanol or biodiesel required to comigiytiae mandate

and/or qualify for state tax incentives. States that have adopted ethanol mandates have
generally specified E10 as part of the mangdeffectively creating a blending cap. In

some states, there are other statutory and/or regulatoryeeguits that create blending
restrictions and caps.

States where Sierra has identified E10 blending caps are shown in F@jurgné

identified source of each blend cap in each state is specified in Appendix A. As shown,
E10 blend caps that would faxto be addressed through state action in order to allow the
introduction of E10+ currently exist in a substantial number of states. Although not
shown in Figure €, anumber of statealso havebiodiesel blend capshese are

specified in Appendix A anoh the summary tables presented later in ¢bigtion

Figure 4-2
States Limiting GasolineEthanol Blends to 10% by Volume

[ Blend cap

|:| No Blend Cap
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4.3 Waiversfrom Gasoline Vapor Pressure Requirements

As is well known, in addition to the federal RVP exemption for E10, rstatgs have
adopted gasoline volatility limitsitherby adopting ASTM D4814r NIST Handbook
130, or by establishing state vapor pressure limits.

States identified as establishing a state RMR/ertied directly to an E10 limit are

shown in Figure 8. As shown in Figure-8 and in Appendix A and TableH there are

two types of RVRwvaivers the first of these is similar to theaiverprovided by EPA for
summer RVP under Section 80;2ffe second is more general and provides for
exemptions for spmEfic ethanol gasoline blends during assammer months or on a year
round basis. In most cases, RWRivers are limited on the upper end at E10 limits. As
with blend caps, the number of states where changes would have to be made to expand
RVP waivers toE10+is large.

Figure 4-3
States with Specific Gasolindethanol Blend Vapor PressureWaivers

- Winter/Year Round

- Summer

|:| No State Allowance

The specific source of each limit that would have to be modified in each state is listed in
Appendix A. Section 2.1.3 of the current version (2010 amemnd) of NIST Handbook
130 also allows a 1.0 psi vapor pressure offset from ASTM D4814 for gastitiaeol
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blends containing 9 to 10% ethanol by volume in the summer and for blends of 1 to 10
volume percent ethanol during the remainder of the yearstéta has

adopted the current version of NIST Handbook 130, it was determined that a legislative
or regulatory change would be necessary. Where states have adopted spe@ifitQpre
versions of NIST Handbook 130, providing several blending optionstanet, it is
ambiguous as to whether changes would be required to accommodate E10. For states
that have developed independent volatility standards, agasase determination was

made as to whether the state standards limit ethanol blending. Howdévestate

provided a vapor pressure offset or exemption to lower ethanol blends, it was determined
that a regulatory change was necessary to extend the offset or exemption to E10+ blends.
Such actionhoweverwould be dependent on EPA issuing a wafeefE10+ blends.

4.4 T50 Minimum Offsets and Vapor Lock Protection (T@V/L=20)
Offsets

In addition to blend caps and vapor pressuae/ers, many states have also adopted their
own allowances for offsets for T50 minimum distillation temperatures and vagor loc
protection that apply to ethanol blends eithgradoptingASTM D48140r NIST

Handbook 130, or by establishiajowancesndependently through legislation and/or
regulation. In many caseghese allowances are limited to blends of or up to E10 and
changes would be required in order for them to apply to E10+ blends.

States where such provisions apply are highlighted in Figudeantl 45 and again, the
specifics related to each state are given in Appendix A. While less numerous than states
with E10blend caps or vapor pressure allowances tied to E10, provisions related to T50
minimum and vapor lock protection tied to E10 are common and would have to be
changed to apply to E10+ blends.

4.5 California

The State of California imposes fuel requiremenéydnd those discussed above that
warrant specific discussion given the magnitudes of the changes that will be required for
the introduction of E10+ and other new transportation fuels. The general process for
introduction of a new transportation fuel irdommerce in California first requires a
multimedia assessment to be conducted pursuant to Section 43840.8 of the California
Health andSafety Code andpproved by the California Environmental Policy Council.
Such assessments are currently underwakidoliesel and renewable Diesel fuels and
would be requiretifor E15 and higher gasolirethanol blends as well &sr biobutanol

"The relevant section of ASTM D4814 is Table 1, Footn
minimum temperature of 66 (15CF) for ethanol #nds between E1 and E10, provided the gasoline

blend stock meets a T50 minimum ofT7(17CF). Section 2.1.3(b) of the current version (2010

amendment) of NIST Handbook 130 allows a T50 minimum temperatur€ 6f(@6CF) for ethanol

blends up to E10. &por lock protection requirements in ASTM D4814 are given in Table 3 and associated

footnotes.

ACallEPA Fuels Guidance Document, Draft for Comment, March 11, 2010.
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Figure 4-4
States with Minimum T50 Allowances Tied to E10

- T50 Allowance
|:| No T50 Allowance

Figure 4-5
States With Vapor Lock Protection Allowances Tied to EQ

- Vapor Lock Allowance
|:| No Vapor Lock Allowance



andother potential fuels. The time required to perform multimedia assessmeaess var
depending on the fuel being considered,dudh assessmeritave generally reqred
several years to complete.

The second step in the process for introduceny transportation fuels into commerce in
California involves the establishment of fuel specifications by the California Air
Resources Board (CARB). CARB is currently in the process of developing such
specifications fobiodiesel and renewable Diesel fuel©ne key policy that CARB

applies during the development of fuel specifications for new transportation fuels is
ensuring that their use does not result in increases in air pollutant emissions. As a result,
the fuel specifications being developedtbavdiesel are likely to include requirements for
the use of additives or blending with renewable Diesel as a means to mitigate potential
increases in emissions of oxides of nitro{d@x). The fuel specification development
process also requires one to tyears although it is generally performed concurrently
with the multimedia review.

The process of introducing new transportation fuels into California that are based on

majority blends with gasoline (e.g., E15 or E20) is that all gasoline sold in GQalifer

required to comply with CAR8 Phase RFGregulations. At present, these regulations

establish a blend cap at E10 that would have to be extended for E10+ blends. However,

because most, if not alasoline sold in California is certified usingB 6s Pr edi ct i ve
Model, elimination of the E10 blend cap is not straightforward.

The Predictive Model is similar in concept to the EPA Complex Model, but separately
addresses the emissions impacts of gasoline compaosition on multiple groups of vehicles
that are defined by vintage and emissions control technology. The Predictive Model also
accounts for ethanaklated permeation emissions. In order to modify the Predictive

Model to accommodate E10+ blends, relatively extensive emission test programs would
have to be performed and the resultant data collected and analyzed. The process of
updating the Predictive Model to account for new inform&ieng., the impacts of fuel
composition on newer vehicle technolod@idsas beemeither straightforwardor quick

and there is no reason to believe that the situation would be any different for its extension
to E10+.

Another complicating factor is that in the course of MTiiBting banneth California,
CARB was directed to maintain the emission benefits assoacigttedhe original Phase

2 gasoline regulations. Therefore, to the extent that the revised Predictive Model
indicates increases in NOx emissions or permeation emissions associated with E10+,
CARB would likely propose other changes to the Phase 3 gasetjoatiord for

example, further restrictions on sulfur content to mitigate those increased emissions.
Similar or more intractable issues would be expected to be raised by CARB efforts to
extend the Predictive Model to deal with other types of new tratadjmor fuels that are
based on blends with gasoline where gasoline constitutes the majority of the blend.

" Seehttp://www.arb.ca.gov/fuels/diesel/altdiesel/biodiesel.htm
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4.6 StatelmplementatiorPlans

Although a detailed review of all SIPs that could require changes as the result of the
introduction of E10+ was outsidiee scope of this project, many states have individually
adopt ed EPAOGRVPrequiraments or havesadopted more stringent RVP
requirements. For states that have adopted the federal requirements solely by reference
either in an ozone plan or ir@gulation, SIP changes may be necessary, even if the plan
or regulation does not reference a waiver issued pursuant to Section 211(f)(4) of the
Clean Air Act. In addition, states setting RVP limits more stringent than the federal
requirements but providg a 1.0 RVP allowance for gasokathanol blends during the
summer would be required to make SIP revisions in order to extend those allowances to
E10+. It should also be noted that changes teapptoved RVP requirements would
require subsequent EPA@pval.

In addition, changes to emission inventories associated with the introduction of E10+ and
biodiesel blends may have an impact on the SIP attainment demonstrations and
maintenance plans adopted in current and former nonattainment areas. Affj&n, to

extent that SIP changes are neaggshey require EPA approval.

In order to illustrate the potential number of areas for which SIP changes might be
required, Figure 4 reproduces the most current EPA map of ozone nonattainment areas.
As shown, thex are numerous nonattainment areas in a number of states that could be
affected by the introduction of E10+ or expanded use of biodiesel blends.

4.7 Summary of Changes to State Requirements

As discussed above and documented in Appendix A, numerous changesuas types

to state local and regional fuel requirements may be needed in order for the
commercialization of E10+, the expanded use of biodies#te use of a wider range of
biodiesel blends. These changes are summarized by state for E10+ aegkbind

Tables 41 and 42, respectively. States in which there are currently nonattainaneas

with respect tdhe ozone NAAQS are also highlighted to indicate the potential need for
SIP changes. Finally, the tables also show the fraction of natierg@isoline and Diesel

fuel sales that occurred in each state in 2009 based on data from the Energy Information
Administration.

" 40 CFR 80.27
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Figure 4-6
Nonattainment and Maintenance Areas in the U.S.
8-Hour Ozone (1997 Standard)

[ Nonattainment Areas (238 entire counties)
|| Nonattainment Areas (28 partial counties)
[ Maintenance Areas (168 entire or partial counties)

Partial counties, those with part of the county designated
nonattainment and part attainment, are shown as full counties on this map.

Table 41
Summary of Identified State Changes Required for E10+

Changes Required for E10+

% of Ozone
Gasoline NA
SEES INGES

Alabama X X X 1.90
Alaska 0.20
Arizona X X X 2.08 X
Arkansas X X X X 1.02 X
California X X 11.33 X
Colorado X 1.55 X
Connecticut X 1.13 X
Delaware X 0.33 X
District of Columbia 0.09 X
Florida X X X X 6.16
Georgia X X X 3.59 X
Hawaii X 0.33




Table 4-1
Summary of Identified State Changes Required for E10+

i +
Changes Required for E10 % of

Blend | Summer Vapor T50 Gasoline
Cap RVP RVP | Lock | Offset | Other Sales

Idaho 0.47
lllinois X X X 3.68 X
Indiana X 2.22 X
lowa 1.12
Kansas X 0.93
Kentucky X X X 1.60 X
Louisiana 1.61 X
Maine X X X X 0.50 X
Maryland X 1.96 X
Massachusetts 2.10 X
Michigan X X X 3.43 X
Minnesota 1.87 X
Mississippi X X X 1.20
Missouri X X X 2.31
Montana X 0.35
Nebraska X 0.59
Nevada X X X 0.85 X
New Hampshire X X X X 0.53 X
New Jersey 3.16 X
New Mexico 0.67
New York X 412 X
North Carolina X X X 3.17 X
North Dakota X X 0.24
Ohio 3.67 X
Oklahoma X 1.32
Oregon X 1.11
Pennsylvania 3.69 X
Rhode Island 0.29 X
South Carolina 1.83 X
South Dakota 0.29
Tennessee X X X X 2.23 X
Texas 8.61 X
Utah X 0.77
Vermont 0.25
Virginia X X X X 2.95 X
Washington X X X X 1.95
West Virginia X X X X 0.60
Wisconsin X X 1.82 X
Wyoming X 0.23




Table 4-2
Summary of Identified State Changes Required for Biodiesel

Changes Required
For Biodiesel

% of

Greater Diesel
General than B20 SEES

Alabama X 2.07
Alaska 0.70
Arizona 1.92 X
Arkansas 1.52 X
California X 7.71 X
Colorado 1.30 X
Connecticut 0.69 X
Delaware 0.15 X
District of Columbia 0.02 X
Florida X 414
Georgia 3.51 X
Hawaii 0.56
Idaho 0.65
lllinois 3.56 X
Indiana 3.18 X
lowa 1.56
Kansas 1.27
Kentucky X X 2.49 X
Louisiana 2.43 X
Maine 0.43 X
Maryland 1.34 X
Massachusetts 1.07 X
Michigan 2.11 X
Minnesota X 1.76 X
Mississippi 1.68
Missouri X 2.52
Montana 0.81
Nebraska 0.98
Nevada X 0.85 X
New Hampshire 0.22 X
New Jersey 2.40 X
New Mexico X 1.18
New York X 2.63 X
North Carolina X 2.49 X
North Dakota 0.66
Ohio 4.25 X
Oklahoma X 2.63
Oregon 1.46
Pennsylvania 3.56 X




Table 4-2
Summary of Identified State Changes Required for Biodiesel

Changes Required
For Biodiesel

% of

Greater Diesel
General than B20 Sales

Rhode Island 0.17 X
South Carolina 1.66 X
South Dakota 0.46
Tennessee X 2.74 X
Texas 10.76 X
Utah 1.15
Vermont 0.14
Virginia X 2.70 X
Washington 2.22
West Virginia 0.78
Wisconsin 1.73 X
Wyoming X 1.04
L



5. VEHICLE AND ENGINE W ARRANTIES

The mandatory introduction of new transportation fuels (i.e., oxygenated and
reformulated gasolines as well as low and tlttka sulfur Diesel fuels) into commerce in
response tgovernment regulations over the pad8tyears has often led to unforeseen
adverse impacts on the performance of existing vehicles and enginés sode cases
damage. For example, the original introduction of gas@thanol blends as well as
methanolcosolvent blends with gasoline in the late 1970s and early 1980s led to a
number of problemghesencludedengine and fuel system damage duth®blends
beingincompatitbe with materials then huse and operability problems that were due to
factorssuch aghe affinity of the blendgor water andhetendency for phase separation
into gasoline and alcohol layers. Similar issues were observed with fuel system materials
during the introduction of lovgulfur/low aromatic Diesel fuel during 1998nd boh

CARB" and EPA were concerned about potential for adverse impacts to be caused by
the introduction of RFG prior to its introduction in the 19906 timeframe.

Given the history of unforeseen adverse impacts and potential liabilities associated with
the introduction of new transportation fuels, significant concerns have been raised
regarding commercialization of E10+ and biodiesel blends at levels above those that
vehicle and engine manufacturers have deemed to be accefthislsectionreviews

vehicle and engine manufacturer warranties related to etigasoline and biodiesel

blends and summarizesther information and data regarding the suitability of E10+ and
biodiesel blends for use in existing vehicles and engines.

5.1 Light-Duty Gasoline Vettles

An important issue with respect to E10+ blends and other new transportation fuels based

on majority gasoline blends is the fact that such fuels may void automobile warranties

creating potential liabilities for vehicle owners. In order to gain irsigo this issue,

Sierra performed a review of the Herman and AssoctstEdhase diederal andtate

legislation and regulatory motor fuel laws and regulatoh i ch i ncl udes owner (
statements regarding the use of ethanol blends ifflexible fueled vehicles for the

1999, 20002003 2006,2009 and 2010 modefears. The results of this review for

model years in the database are shown in Tallle 5

"ARepodfrtthe Diesel Fuel Task Force, o0 February 1994.
“ical i fornia Reformulated Gasoline: Performance and C
Resources Board, March, 1996.

Y Seehttp://www.epa.gov/otag/rfg/information.htm
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Table 51
Manufacturer Limits on Allowable Ethanol Content in Conventional Vehicles
(Based @ Owners Manual Review Conducted by Herman and Associates)

Manufacturer 1999 2000 | 2003 2006 2009 2010
Audi 10% 10% - 10% 10% 10%
Bentley 4 - - 10% 10% 10%
BMW 10% 10% 10% 10% 10% 10%
Chrysler 10% 10% 10% 10% 10% 10%
Ford 10% 10% N.S. 10% 10% 10%
GM N.S? N.S. N.S. N.S. 10% 10%
Honda/Acura 10% 10% 10% 10% 10% 10%
Hyundai 10% 10% 10% 10% 10% 10%
Jaguar 10% 10% 10% 10% 10% 10%
Isuzu - N.S. N.S. 10% - -
Kia 10% 10% 10% 10% 10% 10%
Land Rover 10% 10% 10% 10% 10% 10%
Lexus - 10% - - 10% 10%
Maseati - - - - - 10%
Ferrari - - Avoid°® Avoid - -
Mazda 10% 10% 10% 10% 10% 10%
MercedesBenz 10% 10% 10% 10% 10% 10%
Mitsubishi 10% 10% 10% 10% - -
Nissan/Infiniti 10% 10% 10% 10% 10% 10%
Porsche N.S. N.S. N.S. N.S. 10% 10%
Saab 10% 10% 10% 10% 10% 10%
Subaru 10% 10% 10% 10% 10%

Rolls Royce 10% 10% - 10% - -
Suzuki 10% 10% 10% 10% 10% 10%
Toyota 10% 10% 10% 10% 10% 10%
Volkswagen 10% 10% 10% 10% 10% 10%
Volvo 10% 10% 10% 10% 10% 10%

ot reviewed

®No numeric limit specified.

“Alcohol-containihg fuel not suggested.




As shown, manufacturefer which information was available from Herman and
Associatedhave uniformly established 10% ethanol by volume as the maximum

all owabl e | evel I n their oweae Goenthimanual s
manufacturers may take the position that they are not required to addresses adverse
impacts caused by the use of E10+ in existing vehicles under either their normal
warranties or the emission control system warranties required by EPA and CARB.

Inadditon t o the |l imits on all owabl e ethanol
evidence that the Growth Energy waiver request and other discussions of the commercial
introduction of E10+ blends have heightened manufacturer concerns. For examgle, in it
1999 model year manuals, General Motors (GM) stated:

In addition, gasolines containing oxygenates, such as ethers and ethanol,
and reformulated gasolines may be available in your area to contribute to
clean air. General Motors recommends that youtbsse gasolines if

they comply with the specifications described earlier.

In contrast, that languageaschangedn the 2009 model year manualthe following:

Gasolines containing oxygenates, such as ethers and ethanol, and
reformulated gasolinesight be available in your area. We recommend
that you use these gasolines, if they comply with the specifications
described earlier. However, E85 (85% ethanol) and other fuels containing
more than 10% ethanol must not be used in vehicles that were not
desgned for those fuels.

Given the above, it is not clear how EPA has established that 2001 and lateyyeardel
vehicles would be compatible with E10+ blends should it elect to provide a pamiair
to the Growth Energy E15 petition.

In addition to he warranty issyg¢here are other concerns witlteuse of E10+ blends

and other potential new transportations fuels in existing vehicles. Although some of
these concerns should be addressed byiBRi#e Clean Air Act Substantially Similar
andwaiver pocedures for new fuels, it is not clear that all issues will be resolved.
Questions that may not be answered include the impatie loing-term use of new
transportation fuelsncluding E10+ blendon engines and emission control systems as
well as inpacts on engine calibrations andloward diagnostic systems. These concerns
are significant enough that they are being addressed through testing and studies being
conducted by organizations such as the Coordinating Research Council.

t

hr

e



5.2 Other GsolineFueled Equipment

The concerns of manufacturers of gasehmeled engines used in nautomotive

applications and the use of E10+ blends are well established evi denced by EPA
suggestion that only a partaahiverof the Growth Energy petitiomay be feasible.

Perhaps the most extensive summary of these concerns can be found in the comments of

the Alliance for a Safe Alternative Fuels Environment (ALLSAFE) tedOutdoor

Power Equipment Institute (OPERNatwere submitted to the EPBocket egarding the

Growth Energy petition.

The concerns raised by ALLSAFE regarding the use of E10+ blends in other
gasolinefueled equipment includiae following

Engine operability problems, including loss of power, stalling and overheating;
Substantially Borted engine life due to enleaned offaiel ratios;

Catastrophic engine failures;

Incompatibility with fuel system materials; and

Increases in exhaust and evaporative emissions levels.

5.3 Diesel Vehicle/Engine Warranties and Biodiesel Blends

Sierraals performed a gener al review of informat
manual and engine warranty statements for Diesel vehicles and engines with respect to
biodiesel. This information is summarized by manufacturer in TaBlé&sed on limits

for existing vehicles and engines. As shown, B5 lipitsdominate although some

manufacturers with B5 limits have announced plans for new products with B20 limits.

Note that all manufacturers specify that biodiesel blends and blend stocks meet ASTM or

similar reqiirements.

The fact that many existing Diesel vehicles and engines are comuetipleith
biodiesel blends up to B5 will obviously limit the degree to which hidgnezl biodiesel
blends can be introduced. This conclusion is reinforced by statemehtassthe
following from 2010 Mercedes owrisrmanuals with respect to blends above B5:

Diesel fuels containing a higher percentage of biodiesel, e.g. B20, as well
as straight biodiesel may cause severe damage to your engine/fuel system
and are not apprasd



Table 52
Manufacturer Limits on Biodiesel Blends for Existing Vehicles and Engines

Manufacturer Limits for Existing Vehicles/Engines
Audi B5
BMW B5

Caterpillar B5 to B30
Chrysler B5 to B20
Cummins B5 to B20
Detroit Diesel B5
Ford B5
Gereral Motors B5 to B20
Navistar B5 to B20
Isuzu B5
John Deere B20
Kubota B5
Mack B5
Mercedes Benz B5

Volkswagen B5

Volvo B5
Yanmar B20
HH#H
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6. FUEL STORAGE, MARKETING , AND DISTRIBUTION

The storage, marketingnd distribution of E10+, biodiesel fueand other potential new
transportation fuels represents another area where extensive aubtisuening changes
may be required for the widespread commercialization of these fuels.

With respect to retail fuel outlets, numerous interrelated orgamnsaéind standards exist
regarding the installation and operation of fueling infrastructure. EXxisting throughout are
requirement s tcharnp advwjthidhegpmduct beindp stored and

di spensed and t hats byardependentmanzatiens suchlae
Underwriters Laboratories. Organizations and regulatory agencies with jurisdiction over
fuel dispensing facilities includ@ose listed below.

Occupational Safety and Health Administration (OSHA)
National Fire Protection AssociatigNFPA)

International Code Council (ICC)

Underwriters Laboratories (UL)

EPA

American National Standards Institute (ANSI)

In addition, many states and localities have regulatory agencies with jurisdiction over fuel
dispensing facilities as well as oveetlabeling of fuel dispensers and product
advertising.

This sectiorsummarizeshe challenges that retail fuel outlets will have to overcome in

order to market E10+ and biodiesat wellasi errabés review of change
required to existingymp labels.

6.1 Pipelines and Terminals

One major issue associated with the introduction of E10+ blends, particularly in light of
EPAGSs suggestion that only a partial waiver
is whether they will use the same or drént blendstocks as E10 blends. To the extent

that the same blendstocks are usedE10 and E10;+t is expected thathanges in

pipeline specifications and storage and terminal operations will be mininhzedver,

use of different blendstocks willgaire the establishment of separate pipeline
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specifications for E10+ blendstocks and create the need for separate storage tanks at
terminals.

At present, ethanol is generally transported by bargearadltruck separately from
gasoline stored separatgfrom gasolineand blended into gasoline at distribution
terminals. As ethanol use expands, particularly in conjunction with E10+ blends, there
will be greater interest in the transport of ethanol and gasethenol blends by pipeline
and the storagef blends at terminals. Concerns include following

Water entrainment and phase separation of gasoline and ethanal,
Degradation of materials used in pipelines and storage tank by ethanol and
gasolineethanol blends; and

e Stress corrosion cracking pipelines.

With respect to biodiesel and pipeline transporfgsm | | ed Gt whii ¢ hhad&gr ades
fuel quality, is a significant issue.

6.2 Requirements for Retail Fuel Outlets

The introduction of E10+ anthe expanded use of biodiesel raise the stypes of issues
with existing equipment at fuel outlets as they do with respect to existing vehicles, which
are primarily related to the compatibility of the fuels with materials used in storage and
dispensing systems. These concerns raise liabilitysdsudueling outletsand the

marketing of E10+and/or biodiesélcould cause outlets to be in violation of local

building or fire codes.

Equipment that may need to be modified or replaced in order to accommodate E10+ and
biodiesel includeghe following:

Hanging hardware (nozzles, hoses, breakaways, and swivels)
Dispensers;

Product pumps;

Underground storage tanks;

Leak detection systems

Vapor recovery systems; and

All associated piping.

" For a summary of ethaneatlated code issues see
http://www.afdc.energy.gov/afdc/pdfs/ethanol_codes_standards.pdf
AFor a summary of biodiesetlated code issues see
http://www.afdc.energy.gov/afdc/pdfs/biodiesel_codes_standards.pdf
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There aranyriad requirements and industry practices #mdly to retail fuel outlets that
may have to be changed in order to accommodate the use of E10+ and biodiesel. This
issue is greatly complicated by the fact that these requirements and practices can vary
substantially depending on where the outlet iated. These requirements and practices
have been summarized by API and are presented in Appendix B.

Of particular concern are requirements found in most building and fire codes that specify

that gasoline dispensesiad associated dispensing equipni®i | i s t aendtionally y

recognized thireparty testing laboratory. The most highly regarded example of this type

of organization idJnderwriters Laboratory (UL )whichis an independent product safety

certification organization. UL develops standardd performs testing to insure that

products meet the requirements of the standards. Todactsmeeting the standards

are permitted to carry AUL Recognizedo mar ks
the standard.

Local building code enforcemenmé fire inspectors are generally responsible for
ensuring that new and existing construction in their ar@aristlictioncomply with
applicableregulations andodeg OSHA, NFPA,and ICC). Compliancgenerally refes
to alisting by an organization su@s UL. While alternative means of acceptacexe be
permitted,a UL listing is generally the least ambiguous patltompliancdor a location
marketing transportation fuels.

UL" has issued the standards related to dispensing equipment to be used with
gasolineethanol blends. For blends of up to 10% ethanol, dispensers are evaluated
relative to the established requirements of UL 87 and other existing UL standards. In
addition, UL has established UL Subject 885 and UL Subject 87425 which

addres dispensers intended for use with E85 and E25, respectively. At predgrityo
dispensing systesthave met all of the requirements of Subject 8285 and only one
system has met the requirements of &25 However, additionahpprovals are
imminentand will provide a clear path for new service stations.

The most significant issy@oweverjs that the existing equipment has not been

evaluated with respect to Eld&nd ULdoes not list installed equipment without required

testing” Given that UL isting is required for equipment used at retail fuel outlets, this

could place those outlets marketing E10+ in violation of local building and fire andes

OSHA requirementsIn recognition of this issyu&JL has issued an opinidannouncing

support forAuthorities Having Jurisdiction (AHJ) who may choose to permit legacy

systems with UL 87 listing to be used to dispense fuel blends up to a maximum of 15%

et hanol . I n their press release, UL states
incremantal risk of damage between E10 and fuels with a maximum of 15 percent

ethanol. This conclusion was reached after careful examination of the effects of varying

l evel s of ethanol dowewdimpon sretds .t cAkbuldr avi
dispenser maufacturer to confirm that the dispenser is compatible with the fuel to be

" Seehttp://www.afdc.energy.gov/afdc/technologylletins.html
f‘Seehttp:/lwww.afdc.energy.gov/afdc/technology_buIletin_0307.html
Y UL Press Release, Feb 19, 2009



di spensed. o I n addition, Adispensers pumpi n

subject to regular inspection and preventative maintenance as specified by the dispenser
manufacture for the blend of fuel being dispenseecause the potential for degradation

of the metals and materials (e.g., plastics, elastomers and composites) used in a
dispensing system increases as the percentage of ethanol inoreases.

A few state juisdictions have issued workarounds or waivers that allow the use of legacy
and newer dispensing equipmentost of these workarounds require periodic

inspections andeplacement othe unlisted equipment with listed equipment once such
equipment becomesvailable. Note, however, that these workarounds do not exempt
retailers from federal OSHA requirements for listed dispensing equipment.

This does not resolve any of the lelmgmissues associated with E10+ dispensing at

retail outletsdbecausehelegga y equi pment i s nloguncfedri st ed?o
whether the UL announcement appledy to the dispenser do all aboveground

dispensing equipment (i,dhanging hardware, breakaways, etc.). Ultimately, as noted
above, as listed equipment beasravailable, it will eventually have to replace legacy
equipment.

Issues similar to those discussed above may apply to other new transportation fuels
including biodiesel and biodiesel blerfts.

6.3 Changes in Pump Labeling

Changes in federal pump labegjinequirements were reviewed in Section 3. Sierra
reviewed state labeling and advertising requirements to determine what if any changes
would be required to address the introduction of E10+ and the expanded use of biodiesel
fuels. This review was condect using the Herman and Associadatabase dfederal
andstate legislation and regulatory motor fuel laws and regulatidine review found

that state regulations regarding advertising and labelangrequire modification to
accommodate E10+ and expaddise of biodiesel blenddthough manyre cast in a

form that requires only the posting of labels on fuel dispensers alerting consothers
factthatthe fuel contains ethanol or biodiesel.

Many state specify that labels include the percentayanaximum percentage, of
ethanol or biodiesel that is in the fuel. As a result, the introduction of &1Gigher
level biodiesel blendwill require the replacement or multiple replacements of pump
labels depending on how new transportation fuelsr@ireduced. Figure-@ identifies
those statefor which Sierra determinedased on its review of the Herman and
Associateslatabase of federal and state legislaind regulatory motor fuel laws and
regulationsthat pump label changes would be reqiire

" See, for example, Policy Number-8&€S005 regarding alternative fuel compatibility issued by the State
of lllinois Office of the State Fire Marshal, effective December 15, 2006.

ABiodiesel Handling and Use Guide, Fourth Edition, NREI-58@-43672,

Revised December 2009.



Figure 6-1
StatesRequiring Label Changesfor E10+

As shown in Figure 4., about 40% of states require the percentage of ethanol to be
published on pump labels and all existing pump labels in those states would likely have
to be replaced ona more times in order to accommodate E10+ blends. Fuorntreras

the result of label standardization, some fuel distributors use labels that state a 10%
maximum ethanol volume even in states that do not require the maximum to be posted.
As a result, labl replacements could be required at some stations in additional states.
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Appendix A

Summary of Changes Required
in Order for E10+ and Other New Transportation Fuels
to be Introduced into Commerce



Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

Regulations Pertaining to:

Specific Change Required

Responsible Agency

Time Required

ALABAMA
Ethanol Blends Extend T50 minimum offset from AAC 80-16-.03 toblends highenAlabama Dept. of Agriculture 12 Months
T50 Minimum Offset than E10 and Industries
Ethanol Blends Extend 1 psi vapor pressure offset from AAGB06-.03 to blends [Alabama Dept. of Agriculture 12 Months
\VVapor Pressure Offset higher than E10 and Industries
Ethanol Blends Extend vapor lock protection offset (T V/L=20) from AAC-8d.6- |Alabama Dept. of Agriculture 12 Months
Vapor Lock Protection Offsq.03 to blends higher than E10 and Industries
Reid Vapor Pressure Remove the 10% ethanol blending limit quatify for the 1.0 psi  |Alabama Dept. of 12 Months
RVP offset from AAC 33583-20-.01(b) and 338-20-.02(4)(b)(1) |Environmental Management
Biodiesel Specifications Modify various properties of diesel fuel contained in AAGI808- |Alabama Dept. of Agriculte 12 Months
.04 and Industries
ALASKA
No Changes Required
ARIZONA
Ethanol Blending Cap Remove 10% ethanol blending restriction in Table 2 of R20 Arti¢Arizona Dept. of Weights and 18 Months
Measures
Ethanol Blending Cap Modify ARS 412124 to allowfuels other than Federal RFG or  |Arizona Legislature 24 Months
California Phase 3 RFG
Ethanol Blends Extend 1 psi vapor pressure offset from AAC R2008 to blends |Arizona Dept. of Weights and 18 Months
\VVapor Pressure Offset higher than E10 Measures
Maximum Oxygen Content |Raise the maximum oxygen content for gasoline in-RZ08,R20- |Arizona Dept. of Weights and 18 Months

2-751(A)(7)(b) and Table 2 of R20 Article 7

Measures
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Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

Regulations Pertaining to: Specific Change Required Responsible Agency Time Required
ARKANSAS
Ethanol Blending Cap Remove 10% ethanol blending cap contained i8I Handbook|Arkansas State Legislature 12 Months
130, Section 2.1.2, adopted by reference by AD&204 and 4 Arkansas State Plant Board
108212
Ethanol Blends Extend 1 psi vapor pressure offset contained in the NIST HakdljArkansas State Legislature 12 Months
\VVapor Pressure Offset 130, Section 2.1.3(a), adopted by reference by AO&204 and 4 |Arkansas State Plant Board
108212 to blends higher than E10
Ethanol Blends Extend T50 minimum offset contained in the NIST Harab®30, |Arkansas State Legislature 12 Months
T50 Minimum Offset Section 2.1.3(b), adopted by reference by AT08204 and 4108 |[Arkansas State Plant Board
212 to blends higher than E10
Ethanol Blends Extend vapor lock protection offset (TMW420) contained inthe |Arkansas State Legislature 12 Months
Vapor Lock Protection OffsqNIST Handbook 130, Section 2.1.3(b), adopted by reference by|Arkansas State Plant Board
4-108204 and 4108212 to blends higher than E10
CALIFORNIA
Ethanol Blending Cap Extend 10% ethandilend limit in 82262 Title 13 CCR to higher |California Air Resources Boar 24 Months
ethanol blends. This may require a multimedia evaluation pursy
CA H&S Code 843830.8
Predictive Model Extend the range of the Predictive Model so that it appiésels |California Air Resources Boar 24 Months
with more than 10% ethanol
Biodiesel Specifications Adopt fuel specifications for biodiesel and perform multimedia |California Air Resources Boar 24 Months
evaluation pursuant to CA H&S Code §43830.8 and Californiagenvironmental
Policy Council
Biodiesel Blending Modify the requirement that biodiesel blends meet ASTM D975 |California Dept. of Food and 12 Months
Restriction CCR 84147 Agriculture
Other New Transportation |Adopt fuel specifications fanew transportation fuels and perform|California Air Resources Boar 24 Months

Fuels

multimedia evaluations required by CA H&S Code §43830.8

and California Environmental
Policy Council




Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

Regulations Pertaining to: Specific Change Required Responsible Agency Time Required
COLORADO
Ethanol Blends Extend 1 psi vapor pressurfiset from ASTM D4814 in Colorado |Colorado General Assembly 12 Months
Vapor Pressure Offset Statutes &0-204 to blends higher than E10
CONNECTICUT
Ethanol Blending Cap Remove the 10% et hanol bl end|ConneccutDept. of Consume 18 Months
8§14327d1.27 and in §1827d2.11 Protection
DELAWARE
Ethanol Blending Cap 1.Remove the 10% et hanol bl en|l Delaware General Assemb 24 Months
§5101.5
2. Remove the 10% et hanol b | 12. Delaware Dept. of
2, Chapter 2244, Subchapter 1, §1.2 and §1.9.1 Transportation
DISTRICT OF COLUMBIA
No Changes Required
FLORIDA
Ethanol Blending Cap 1. Remove 10% ethanol blending cap in FS Title XXXIIl, Chaptgl. Florida Legislature 24 Months
526.06
2. Remove 10% ethanol cap from defion of blended gasoline. |2. Florida Legislature
3. Remove ethanol blending caps for gasoline in FAC 5F 3. Florida Dept. of Agriculture
2.001(1)(c)(2) and (4) and Consumer Services
Ethanol Blends Extend 1 psi vigor pressure offset from ASTM D4814 in FAC-5F [Florida Dept. of Agriculture an 12 Months
\VVapor Pressure Offset 2.001(1)(a)(1) to blends higher than E10 Consumer Services
Ethanol Blends Extend vapor lock protection offset (T V/L=20) from ASTM D48]Florida Dept. of Agriculture an 12 Months
\Vapor Lock Protection Offsgin FAC 5~2.001(1)(a)(3) to blends higher than E10 Consumer Services
Ethanol Blends Extend T50 minimum offset from ASTM D4814 in FAC Florida Dept. ®Agriculture and 12 Months
T50 Minimum Offset 5F2.001(1)(a)(2) to blends higher than E10 Consumer Services
Biodiesel Blending Cap Remove 20% blending cap for biodiesel in FAGSE01(5)(d)(2) [Florida Dept. of Agriculture an 12 Months

Consumer Services
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Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

T50 Minimum Offset

extend T50 minim offset to blends higher than E10

Regulations Pertaining to: Specific Change Required Responsible Agency Time Required
GEORGIA
Ethanol Blends Extend 1 psi &por pressure offset from GA Rule-2001(a)(5)(iii) |Georgia Dept. of Agriculture 12 Months
Vapor Pressure Offset in GA Rule 4020-1-.01(b)(1)(iii)) and GA Rule 4@0-1-.01(b)(4) to
blends higher than E10
Ethanol Blends Extend vapor lock protectiooffset (T V/L=20) from GA Rule 40 |Georgia Dept. of Agriculture 12 Months
Vapor Lock Protection Offsg20-1-.01(a)(5)(iii) in GA Rule 4€20-1-.01(b)(1)(ii) to blends higher
than E10
Ethanol Blends Extend T50 minimum offset from GA Rule -4D-1-.01(a)(5)(i) in |Georgia Dept. of Agriculture 12 Months
T50 Minimum Offset GA Rule 4020-1-.01(b)(1)(i) to blends higher than E10
Reid Vapor Pressure Extend 1.0 psi RVP offset in GA Rule 3811-.02(2)(bbb)(2)(ii)(I) |Geogia Dept. of Natural 12 Months
in the Atlanta ozone nonattainment area to ethanol blends highgResources
E10
HAWAII
Ethanol Blending Cap 1. Remove 10% blending cap in HRSA § 436J Hawaii Legislature 24 Months
2. Remove 10% bl endiTengercentp |Hawaii Dept. of Busiass, 12 Months
et hanol b HAR/&33B2ne 6 i n Economic Development and
Tourism
IDAHO
No Changes Required
ILLINOIS
Ethanol Blends Revise 8 IAC §850.60 which references NIST Handbook 130 tqlllinois Dept. of Agriculture 12 Months
\VVapor Pressure Offset extend 1 psi vapor pressure offset to blends higher than E10
Ethanol Blends Revise 8 IAC §850.60 which references NIST Handbook 130 tqlllinois Dept. of Agriculture 12 Morths
Vapor Lock Protection Offsg extend vapor lock protection (T V/L=20) offset to blends higher
E10
Ethanol Blends Revise 8 IAC 8850.60 which references NIST Handbook 130 to(lllinois Dept. of Agriculture 12 Months
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Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

Regulations Pertaining to: Specific Change Required Responsible Agency Time Required
Reid Vapor Pressure Extend 1.0 psi RVP offset in 35 IAC §219.585(@ lends higher [lllinois Environmental 12 Months
than E10 sold in the Metro East Area Protection Agency
INDIANA
Reid Vapor Pressure Extend 1.0 psi RVP offset in 326 IAC-B35 to blends higher than (Indiana Dept. oEnvironmental 12 Months
E10 sold in Clark and Floyd Counties Management
IOWA
No Changes Required
KANSAS
Reid Vapor Pressure Extend 1.0 psi RVP offset in 2B3-719(c)(2) to blends higher than|Kansas Dept. dflealth and the 12 Months
E10 sold in Johnson or Wyandotte Counties and revise associalEnvironment
SIP requirement
KENTUCKY
Ethanol Blends 1. Extend 1 psi vapor pressure offset in KRS 363.904(1)(b)(2) tq1. Kentucky Legislature 24 Months
Vapor Pressure Offset blends higher than E10
2. Extend 1 psi vapor pressure offset in 302 KAR 79:010 83(a) 42. Kentucky Dept. of
(b) to blends highehtan E10 Agriculture
Ethanol Blends 1. Extend vapor lock protection (V/L=20) offset in KRS 1. Kentucky Legislature 24 Months
Vapor Lock Protection Offsg 363.904(1)(b)(2) to blends higher than E10
2. Extend vapor lock protection (V/L=20) offset302 KAR 79:010|2. Kentucky Dept. of
83(a) to blends higher than E10 Agriculture
Ethanol Blends 1. Extend T50 minimum offset in KRS 363.904(1)(b)(2) to blendl. Kentucky Legislature 24 Months
T50 Minimum Offset higher than E10
2. Extend T50 minimum offset in 3ARAR 79:010 §3(a) to blends |2. Kentucky Dept. of
higher than E10 Agriculture
Biodiesel Blending Cap Modi fy definition of fimotor Kentucky Legislature 12 Months

biodiesel blends in excess of B2 (as allowed by KRS 363.905(5
specify ASTM standards for biodiesel blends in KRS 363.902(2
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Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

Regulations Pertaining to: Specific Change Required Responsible Agency Time Required
LOUISIANA
No Changes Required
MAINE
Ethanol Blending Cap Adopt regulation to remove 10% ethanol blending cap containe(Maine Legislature 24 Months
the NIST Handbook 130, Sectiorl22, incorporated by reference [Maine Dept. of Agriculture
Maine Public Law 192, LD 420 (HP 308)
Ethanol Blends Adopt regulation textend 1 psi vapor pressure offset contained |Maine Lajislature 24 Months
\VVapor Pressure Offset the NIST Handbook 130, Section 2.1.3(a), to blends higher tharfMaine Dept. of Agriculture
adopted by reference in MaiReiblic Law 192, LD 420 (HP 308)
Ethanol Blends Adopt regulation to extend vapor lock protection (T V/L=20) offs|Maine Legislature 24 Months
Vapor Lock Protection Offsgcontained in the NIST Handbook 130, Section 2.1.3(a), to blendMaine Dept. of Agriculture
higher than E10, adopted by reface in Maind?ublic Law 192, LD
420 (HP 308)
Ethanol Blends Adopt regulation to extend T50 minimum offset tained in the Maine Legislature 24 Months
T50 Minimum Offset NIST Handbook 130, Section 2.1.3(b), to blends higher than E1{Maine Dept. of Agriculture
adopted by reference in MaiRablic Law 192, LD 420 (HP 308)
MARYLAND
Ethanol Blends Revise Code of Maryland Regulations Section 03.03.65 .1l Maryland Comptroller of the 24 Months
\VVapor Pressure Offset provide RVP exemption to E10+_blends during winter months |[Treasury
MASSACHUSETTS
No Changes Requtd
MICHIGAN
Ethanol Blends Extend vapor pressure offset in MAC R 285.564.4(g) to blends [Michigan Legislature 24 Months
\VVapor Pressure Offset higher than E10 Michigan Dept. of Agriculture
Ethanol Blends Extend vapor loclprotection (T V/L=20) offset in MAC R Michigan Legislature 24 Months

\Vapor Lock Protection Offse

285.564.2(5)(b) to blends higher than E10

Michigan Dept. of Agriculture
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Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

Regulations Pertaining to: Specific Change Required Responsible Agency Time Required
Ethanol Blends Extend the T50 minimum offset in MAC R 285.564.4(d)(ii) to blgMichigan Legislature 24 Months
T50 Minimum Offset higher than EQ Michigan Dept. of Agriculture
Maximum Oxygen Content |Increase gasoline maximum oxygen content in MAC R 285.564|Michigan Legislature 24 Months

Michigan Dept. of Agriculture
Reid Vapor Pressure Extend a 1 psi RVP offsat iR 285.561.8 to blends higher than EJMichigan Dept. of 12 Months
sold in Southeast Michigan and associated SIP revisions Environmental Quality
MINNESOTA
Biodiesel Blending Cap Remove the 20% biodiesel blending range maximum in the defiiMinnesota Legislature 12 Months
of febsieoldibl endso in MS A239. 7
Ban on ETBE and TAME |Eliminate the ban on ETBE and TAME in MS §239.761(6)(b) |Minnesota Legislature 12 Months
MISSISSIPPI
Ethanol Blends Extend 1.0 psi vapor pressureggt in Mississippi Administrative |Mississippi Dept. of Agricultury 24 Months
Vapor Pressure Offset Rules Subpart 4, Chapter 8, 8108.02(2) to blends higher than §and Commerce
Ethanol Blends Extend vapor lock protection (T V/L=20) exemption in Mississippi Dept. of Agricultuy 24 Months
\Vapor Lock Protection OffsgAdministrative Rules Subpart 4, Chapter 8, §108.02(5) to blendand Commerce
higher than E10
Ethanol Blends Extend the T50 minimum offset in Administrative Rules Subgpart| Mississippi Dept. of Agricultuy 24 Months

T50 Minimum Offset

Chapter 8, 8108.02J40 blends higher than E10

and Commerce




Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

\Vapor Pressure Offset

590.065(5)(d)(4) to blends higher than E10

Regulations Pertaining to: Specific Change Required Responsible Agency Time Required
MISSOURI
Ethanol Blending Cap 1L.Remove 10% cap fr om -blemded d e f |1. Missouri General Assembly 24 Months
gasolinedo in MRS A414.255.
2. Remove 10% alcohol and 3.7 weight percent oxygenioaps |2. Missouri Dept. of Agriculturg 24 Months
CSR8§90630.040(1)(C)
3Remove 10% cap fr om -blédnged d e f 3. Missouri Dept. of Agricultuf 24 Months
gasolineo -3i000(1C3R A110
Ethanol Blends Extend RVP exemption from E10 in CSR§30.040(1)(C) to highelMissouri Dept. of Agriculture 24 Months
VVapor Pressure Offset blends
Ethanol Blends Extend T50 minimum from E10 in CSR830.040(1)(C) to higher [Missouri Dept. of Agiculture 24 Months
T50 Minimum Offset blends
Biodiesel Blending Cap Modify MRS 8§414.032.1 to allow for biodiesel blends for which [Missouri General Assembly 12 Months
there is no ASTM standard (BZ99)
MONTANA
Ethanol Blending Cap Remove 10% ethanol blending cap from SB293 Montana Legislature 12 Months
NEBRASKA
Ethanol Blending Cap Extend policy that figasol i ne |NebraskaDepartment of 6 Months
terminals during the winter months is suitable for blending with JAgriculture
10% volume ethanol and is deemed to meet the standarde@doy
and enforced by the state of
NEVADA
Ethanol Blending Cap Remove 10% ethanol blending cap for gasoline in NAC Nevada Dept. of Agriculture 24 Months
590.065(7)(d)
EthanolBlends Extend 1 psi vapor pressure offset from ASTM D4814 in NAC [Nevada Dept. of Agriculture 24 Months
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Summary of Changes Required in Orer for E15 and
Other New Transportation Fuels to be Introduced into Commerce

Regulations Pertaining to: Specific Change Required Responsible Agency Time Required
Ethanol Blends Extend vapor lock protection offset (T \#R0) in NAC Nevada Dept. of Agriculture 24 Months
Vapor Lock Protection Offsg590.065(5)(d)(5) to blends higher than E10
Biodiesel Blending Cap Remove 20% biodiesel cap and modify referenced ASTM standNevada Dept. of Agriculture 24 Months

in NAC 590.051(3)
NEW HAMPSHIRE
Etharol Blending Cap Removel0% ethanol blending cap for gasoline in NIST Handbo{New Hampshire General Cout 12 Months
130 Section 2.1.2, incorporated by reference in NHRSA 438:20
Ethanol Blends Extend 1 psi vapor pressure offset fronSW Handbook 130 SectigNew Hampshire General Coury 12 Months
Vapor Pressure Offset 2.1.3(a), incorporated by reference in NHRSA 438:20, to blends
higher than E10
Ethanol Blends Extend vapor lock protection offset (T V/L=20) from NIST New Hampshire General Court 12 Months
VVapor Lock Protection OffsgHandbook 18 Section 2.1.3(c), incorporated by reference in NH
438:20, to blends higher than E10
Ethanol Blends Extend T50 minimum offset from NIST Handbook 130 Section [New Hampshire General Coury 12 Months
T50 Minimum Offset 2.1.3(b), incorporated by referenceNHRSA 438:20, to blends
higher than E10
Ban on Ethers and Higher |Eliminate the ban on gasoline ethers and tertiary butyl alcohol ifNew Hampshire General Coury 12 Months
Alcohols NHRSA 1460G:12
NEW JERSEY
No Chames Required
NEW MEXICO
Biodiesel Blending Cap |Remove 5% biodiesel Cap from NMSA-3%-29(c) New Mexico Legislature 24 Months







