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Treatment of Ethanol

One of the most controversial issues in the reformulated gasoline
rulemaking has been the treatment of ethanol blends. In the April, 16, 1992
proposal, EPA treated all fuels equally by requiring them to meet the same
emission performance standards. The February 26, 1993 proposal, however,
proposed an incentive program for the use of renewable oxygenates such as
ethanol which would allow them to meet a less stringent performance standard.
Numerous comments were received on a number of topics related to whether EPA
should or should not provide special treatment for ethanol blends. The
following discussion presents EPA's summary and analysis of those comments
received which EPA believed were relevant to the reformulated gasoline
rulemaking. Some other comments were received which did not have any
relevance to the rule (e.g., relating to ethanol's use as a neat or near-neat
alternative fuel in alternative fueled vehicles), and as a result did not
influence the decision making process. A large number of comments were also
received which made unsubstantiated statements regarding the reformulated
gasoline proposal. To the extent these statements had any bearing to the
final rule they are also addressed in the summary and analysis of comments
below.

A. Exclusion from Market

A number of comments were received from ethanol and grain producing
industries that the April 16, 1992 proposal effectively excluded ethanol
blends from participating in the reformulated gasoline market. Ethanol is
typically splash blended into finished gasoline obtained at the gasoline
terminal, increasing the volatility of the resulting blend. According to the
commenters the simple model's reliance on a straight RVP standard, with no
volatility waiver for ethanol blends, would require ethanol blenders to use
sub-RVP gasoline blendstocks to enable the resulting blend to meet the simple
model RVP standard. This would be a clear departure from past practice, where
ethanol could lawfully be splash blended into almost any finished gasoline (as
long as it did not already contain an oxygenate). Commenters claimed that
refiners would be unwilling to provide sub-RVP clear gasoline blendstocks for
blending with ethanol given the refiners competitive interest in minimizing
ethanol's market share. In addition, commenters claimed that limitations in
terminal storage capacity would also preclude the use of unique blendstocks
such as a sub-RVP clear gasoline. Commenters also noted that the proposal's
provisions on presumptive liability and contract requirements between refiners
and blenders would make provision of the sub-RVP blendstock too risky.
Finally, even though volatility was only an issue during the high ozone
season, commenters claimed ethanol would as a practical matter be excluded
year round as refiners would likely establish long term contracts for
oxygenates that would make it unlikely for them to switch oxygenates during
the course of the year. In addition, it would be hard for marketers to switch
from an ethanol based ether (ETBE) for summer use and an alcohol (ethanol) for
winter use. Exclusion from the summer market would therefore lead to
exclusion year round and would jeopardize the ethanol industry's ability to
maintain a market even in the wintertime oxygenate program in CO nonattainment
areas. While the reformulated gasoline standards appeared to be fuel neutral
on their face, commenters believed that in practice they would lead to
exclusion of ethanol from the reformulated gasoline program.

As discussed below in subsection E. the commenters also claimed that
this exclusion of ethanol would reduce competition in the oxygenate market and
thereby cause higher prices for reformulated gasoline, reduce investment in
rural and farm communities, increase federal grain subsidies, reduce domestic
jobs, and otherwise have serious adverse effects on the ethanol and grain
producing industries.



Other commenters disputed these various assertions. For example,
various refiners claimed that there was no foundation for the assertion that
ethanol would be excluded. Certain refiners noted that they have used ethanol
in the past and intended to continue to do so in the reformulated gasoline
program. Some commenters claimed ethanol use would in fact expand, based on
the need for oxygenates year round in the reformulated gasoline program and in
wintertime program in many CO nonattainment areas. The Department of Energy
commented that the reformulated gasoline and wintertime CO programs were
expected to cause a substantial increase in the demand for all oxygenates,
including ethanol.

In general the comments which argued ethanol would be excluded from the
market focussed on the possible reduction in ethanol market growth in the
future under the reformulated gasoline program, not a reduction in the current
size of the ethanol market. As shown in Appendix I.A., a minority of the
areas currently covered by the reformulated gasoline program (including areas
opted in as of November, 1993) had any gasohol market share in 1990. Of those
that did, only a few had gasohol market shares above the national average of
approximately 8%. As a result, only about 20% of the ethanol demand in 1990
was used in reformulated gasoline areas, and only about 10% was used in those
areas during the summer VOC control period. Even if ethanol achieves only a
small market share under the reformulated gasoline program, it is likely to be
greater than the 4.5% average market share of gasohol in those areas prior to
the reformulated gasoline requirements, and no economic hardship to the
industry should result. Furthermore, demand for ethanol has already risen
dramatically as a result of the wintertime oxygenated fuels program required
under section 211(m) of the CAA.' As a result, it is very difficult to
believe any case where ethanol demand would decrease below the level that
existed prior to the CAA amendments of 1990. That being said, EPA has always
maintained that ethanol blends would not be excluded from the RFG market by
the April 16, 1992 proposal and that demand for ethanol would grow
considerably as a result of the program.

The largest part of the cost associated with Phase I reformulated
gasoline is the oxygen content required to be added by the Act. The RVP
control cost is small in comparison to the oxygen cost. Since ethanol costs
less than MTBE per gallon and contains almost twice as much oxygen per gallon,
it has a considerable economic advantage (as shown in Appendix I.B),
particularly given various state subsidies, and thus should be able to expand
its market. This is particularly true during the 6.5 to 7.5 months of the
year when no VOC control is necessary. But even during the 4.5 to 5.5 summer
months the only significant economic issue is the incremental costs for
distribution and segregation of ethanol blends which are no different from
those in the winter. Even the additional RVP control costs for ethanol are
reduced by the oxygen averaging provisions of the reformulated gasoline
program which allow ethanol to be blended at 3.5 wt% oxygen instead of 2.0 wt%
and receive economic compensation for the additional oxygen. Thus, EPA
believes that the economic advantage of ethanol over other oxygenates will
translate into refiners supplying sub-RVP gasoline for blending with ethanol
out of economic necessity. If they choose not to, at least in the areas where
the incremental distribution costs are small or where state subsidies for
ethanol exist, they will place themselves at a considerable disadvantage
relative to their competitors. The economic advantage of ethanol relative to

' Memorandum from Paul Argyropoulos, Acting Chief,

Regional/State/Local Coordination Section, to Paul Machiele,
"Estimates of Volume of Ethanol Use in Oxy Fuel Program Areas
During the 1992/1993 Control Season," August 24, 1993.
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MTBE was supported by a recent analysis for the National Corn Growers
Association’ even with the higher cost of a sub-RVP blendstock.

The economic advantage of ethanol was very evident during the 1992-3
oxygenated fuels program where ethanol made large market gains, even in areas
which had traditionally used little or no ethanol, and ethanol producers
earned record profits. While some ethanol producers may find it necessary to
reduce their profit margin somewhat to remain competitive under the
reformulated gasoline program, this neither excludes ethanol from the
marketplace nor treats it unfairly relative to any of the other oxygenates.

Some commenters claimed that regardless of ethanol's economic advantage
refiners would somehow band together to cut ethanol out of the reformulated
gasoline market. EPA believes such an action by the refiners to be highly
unlikely. Not only have refiners not taken such an action in the past under
either the conventional gasoline market or under the oxygenated fuels program,
but comments have also been received from various refiners stating their
intent to blend ethanol into reformulated gasoline. Furthermore, the
competitive economic risk is simply too great if even one refiner decided to
break ranks and blend ethanol. If, however, refiners were to decide as a
group not to blend ethanol, nothing short of a legal mandate for the use of
ethanol in reformulated gasoline could prevent such action. EPA has no legal
authority under the CAA to provide such a mandate for the use of ethanol.

Regardless of whether refiners intended to exclude ethanol from the
reformulated gasoline market or not, some commenters believed this would occur
automatically due to the risk to the refiner and necessary contract
requirements which would result to ensure that the final gasoline blend met
the requirements for reformulated gasoline. While EPA believes that there may
be some additional risk to the refiners to rely on downstream blenders for the
final quality of their reformulated gasoline, EPA has provided mechanisms
whereby refiners can minimize or even eliminate such additional risk (refer to
§80.69 of the regulations). As such, EPA does not believe it to be a
significant enough risk such that they would avoid entering into contractual
agreements with downstream blenders.

In addition to being economically competitive as a pure additive,
ethanol may also be economically competitive as an ether feedstock. Due to
their low blending vapor pressure, ETBE (ethyl tertiary butyl ether) and TAEE
(tertiary amyl ethyl ether), ethers made from ethanol, may become competitive
with other oxygenates during the summer months under the reformulated gasoline
program, especially in the future when the more stringent Phase II performance
standards take effect. 1In fact, some commenters stated that ETBE was already
cost competitive with MTBE. Contrary to comments received, the current lack
of ETBE or ETAE production is not solely a result of their relative cost.

Such oxygenates and their production on a large scale are very recent
technological developments. As such there has been no reliable cost
information for them until recently. Furthermore, their cost effectiveness in
reformulated gasoline is expected to exceed that in conventional gasoline due
to their low blending vapor pressure, high octane value per unit oxygen, and
various other factors which are of value to refiners in meeting the
reformulated gasoline requirements, but are not of value otherwise. As shown
in Appendix I.B., when these factors are taken into account ETBE nears the
point of being cost competitive with MTBE even at today's ethanol costs.

2 "Evaluation of the USDA Alternative Renewable

Oxygenate Proposal," Final Report, Jack Faucett Associates for
the National Corn Growers Association, October 30, 1993.
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Some commenters claimed that if ethanol was unable to maintain a large
market share during the summer months, that it would become uneconomical to
use during the winter months as well. They believed refiners would be
unwilling to switch off between various oxygenates. This belief, however,
appears to be unfounded. First of all, it is based on the invalid assumption
that ethanol will have no market either in the RFG program or in conventional
fuel areas during the summer months. Secondly, contrary to the intent of
various refiners to blend ethanol as stated in their comments, it assumes no
refiners would enter into long term contracts to blend ethanol, and third, it
ignores the fact that refiners have been willing to switch off between
oxygenates in the past. During the 1992-3 oxygenated fuels program refiners
blended ethanol during the winter and then switched back to conventional
gasoline during the summer. Furthermore, many refiners switched between
oxygenates during the winter period as well based on the local economic
conditions. Ethanol and MTBE producers alike were able to produce and store
adequate oxygenate to meet the peak demand during the winter months. In
addition, contrary to the commenter's belief, it could be argued that it is
easier for ethanol blends to tolerate an interrupted market than MTBE blends.
The nature of ethanol production is that it could be reduced during the summer
by optimizing on plant production of corn sweeteners which are in high demand
during the summer. As a result, while ethanol production may be reduced in
lieu of reducing its price to maintain market share, the ethanol production
plant may be able to maintain full operating capacity. Methanol used to
produce MTBE has no other compensating market during the winter and is forced
to either reduce its price to maintain market share, rely on storage, or shut
down production. Since the winter period when ethanol is at an economic
advantage is longer than the summer period when MTBE may be at an economic
advantage, ethanol should have less of a burden. In fact, some of the
statements made supporting the claim that ethanol would be excluded from the
RFG market: inadequate tankage for multi-grades of fuel, inability of
refiners to switch off between oxygenates, etc., are equally applicable if not
more so to MTBE. Furthermore, using ethanol to produce ETBE during the summer
when ETBE's other advantages have value could be a viable means of maintaining
ethanol production year-round.

None of the comments received provided any data, information, or
analyses to support the statements being made. As a result, EPA stands behind
its analysis and belief that ethanol is fully capable of competing in the
reformulated gasoline market either as gasohol or as an ether feedstock. This
is particularly the case during the initial years of the reformulated gasoline
program when ethanol will have to play a strong role due to the demand for
oxygenates under the program which cannot be met through the use of MTBE
alone. This belief was echoed by a variety of other commenters.

A. Congressional Intent

A number of comments were received stating that it was the intent of
Congress in the Clean Air Act (CAA) that ethanol be included in the
reformulated gasoline program and that the April 16, 1992 proposal by EPA
violated that intent by discriminating against ethanol.

Congressional intent in establishing the reformulated gasoline program
can best be learned from the text of the statute and the legislative history.
A review of the terms of section 211 (k) makes clear that the central,
overriding purpose of this provision was the achievement of significant
reductions in ozone forming VOCs and toxic air pollutants in the major
metropolitan areas confronted with the most severe air pollution problems.
Section 211 (k) (1) establishes this as the central focus of this program,
mandating that EPA require the greatest achievable reductions in these
pollutants, considering various factors such as cost, air quality and other
impacts. In addition to this broad expression of intent, Congress specified
certain minimum elements of the reformulated gasoline program. Section



211 (k) (1) established various restrictions on gasoline qualities such as
oxygen and benzene content, and a cap on NOx emission increases, and section
211 (k) (3) established minimum standard levels of performance for VOC and
toxics emission reductions. Congress also addressed a variety of other
important elements of the reformulated gasoline program, from credit programs
to certification and opt-in by states.

All of the minimum requirements in section 211 (k) are set in a fuel
neutral manner, using performance criteria that are independent of the type of
gasoline subject to the criteria. There is no indication from the text of the
statute that Congress intended that ethanol blends not be subject to the same
minimum standards applicable to all reformulated gasoline. This is in marked
contrast to section 211 (h), where Congress quite clearly established one RVP
standard for gasolines in general, and a separate, less stringent RVP standard
for ethanol blends under specified circumstances.

The legislative history of this provision does contain many discussions
pertaining to ethanol and other oxygenates. Since many of the detailed
provisions of section 211 (k) were first adopted in floor amendments to the
House and Senate Bills, much of that legislative history is found in the floor
debate in the House and Senate on their bills and on the conference committee
bill. A large part of the discussion there on ethanol shows the belief of
many congressmen that ethanol would play a major role in supplying the oxygen
content required for this program, and would help to clean up gasoline by
reducing toxic air pollution.’ There were no indications, however, that
ethanol blends of reformulated gasoline were not subject to the minimum
requirements established for all reformulated gasolines. There are in fact
indications that Congress saw these as fuel neutral standards that all blends
would have to face.®’

In sum, EPA believes Congressional intent was to achieve significant
reductions in important air pollutants in areas of the Country with some of
the worst air pollution problems, and intended to accomplish this in part by
establishing minimum standards of performance that were fuel neutral and that
all reformulated gasolines would have to meet. EPA believes its final rule
faithfully implements this intent by setting identical emission performance
standards for all reformulated gasolines, regardless of the oxygenate used.

It is also true that many congressmen expected that ethanol blends would
be able to meet these standards, and would thereby play a major role in the
program. EPA believes this was a well founded expectation, and as noted
above, believes that ethanol blends will in fact play an important role in
this program. However, there is no indication that Congress intended or
authorized EPA to dilute the minimum requirements of the section 211 (k)
described above to ensure an important role for ethanol. Congress did
envision that ethanol would play a large role in the reformulated gasoline
program, but only if it could meet the minimum requirements applicable to all
reformulated gasoline.

As stated above, EPA believes that the demand for ethanol will grow as a
result of the reformulated gasoline program as it has under the oxygenated

See e.g., 136 Congressional Record S$3510,11 (March 29,
1990) (Statement by Senator Daschle); 136 Congressional Record
H2852 (May 23, 1990) (Statement by Representative Richardson) .
* See e.g., 136 Congressional Record S$3513 (March 29,
1990) (Statement by Senator Daschle); 136 Congressional Record
S16922 (October 27, 1990) (Statement by Senator Durenberger) .
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fuels program. While it is true that the demand for ethanol could increase
even more if special provisions or incentives are provided for its use such as
proposed in the February 1993 proposal, EPA does not now believe that such
provisions are consistent with the minimum requirements that Congress intended
for all reformulated gasoline. While EPA is not opposed to further expanding
demand for ethanol, the authority granted to EPA under Section 211 (k) of the
CAA is limited in this respect. It would be much more appropriate to provide
such incentives for ethanol outside of the reformulated gasoline rulemaking as
is currently done with the federal tax incentives for ethanol.

A. Waiver

A large number of commenters stated that EPA should grant a 1.0 psi RVP
waiver to ethanol blended reformulated gasolines. They argued that it was the
intent of Congress that the RVP waiver granted to ethanol blended with
conventional gasoline under Section 211 (h) of the CAA also apply to ethanol
blended in reformulated gasolines under Section 211(k). They further argued
that the rationale used by Congress and EPA in granting the waiver under
Section 211 (h) was equally applicable to reformulated gasoline and that the
ozone reactivity and other benefits were sufficient to offset any emission
increase which might result. Granting a waiver, it was stated, would allow
ethanol to effectively compete in the reformulated gasoline market. Finally,
some commenters explained that during the regulatory negotiations on this
rulemaking they had assumed that a one psi RVP waiver would be applied to
ethanol blends of reformulated gasoline.

There were also many comments disputing the above assertions. These
commenters claimed that a one psi waiver for ethanol blends was unlawful and
that granting such a waiver would violate the intent of Congress. They
claimed that a waiver would have serious adverse environmental impacts. They
argued that such a waiver would be discriminatory and unfair, and would be
counter to free market principles. Finally, they argued that such a waiver
was discussed during the regulatory negotiations, at least informally, and
that granting an RVP waiver for ethanol blends would violate the consensus
agreement reached during these negotiations.

1. Intent of Congress

EPA has closely considered the arguments that the 1.0 psi waiver for
ethanol blends provided under section 211 (h) applies to the RFG program. For
the reasons set forth in a legal opinion issued by EPA's legal council,® EPA
believes that the 1.0 psi waiver under section 211 (h) does not apply to
section 211 (k).

2. Environmental Impact

EPA believes that granting a 1 psi RVP waiver for ethanol blends would
have significant adverse environmental impacts. As shown in a memorandum and

® Memorandum from Acting General Councel to the

Administrator, dated November 17, 1992, "Applicability of One-
psi Ethanol Waiver Under Section 211 (k) of the Clean Air Act to
Reformulated Gasoline."



subsequent letter from EPA staff in the docket,® ’ an ethanol blend that meets
all of the requirements for reformulated gasoline except that it has an RVP
1.0 psi higher than that required of non-ethanol blends would cause roughly a
20% increase in VOC emissions relative to the baseline gasoline (including
estimates for the effect of commingling and distillation). This represents a
31% increase in VOC emissions compared to a fuel which meets the minimum
requirements for reformulated gasoline. Based on the relative costs of the
various oxygenates as shown in Appendix I.B., ethanol blends with a 1.0 psi
RVP waiver would have a significant competitive advantage over other
reformulated gasoline blends and could be expected to dominate the RFG market
in some areas, particularly mid-western RFG cities such as Chicago and
Milwaukee where ethanol distribution costs are relatively small. With a 1.0
psi waiver EPA expects there would be a significant shift to ethanol blends
and a resulting significant increase in VOC emissions over what would occur
without a waiver. Many areas would achieve significantly smaller reductions
in VOC emissions than the minimum 15% required under the Act, and in areas
with a large market share for ethanol blends, the reformulated gasoline
program would actually increase summertime VOC emissions and not decrease
them. For example, as shown in Table I.1., even at the pre-program ethanol
market share of approximately 8% an ethanol waiver would eliminate nearly 28%
of the VOC control otherwise achieved by the program. If the ethanol market
share increases to 24% as under 1992-3 the winter oxygenated fuels program (on
average), roughly 74% of the VOC control otherwise achieved by the program is
eliminated. At an ethanol market share above just 35%, as would be expected
in many areas where a waiver granted (particularly the Midwest as occurred
under the oxygenated fuels program), all of the VOC control of the program is
eliminated and VOC emission increases would actually occur relative to the
pre-program baseline.

¢ Memorandum from Paul A. Machiele, Fuel Studies and

Standards Branch, to Richard D. Wilson, Director, Office of
Mobile Sources, "Update of the Relative Ozone Reactivity of
Reformulated Gasoline Blends," June 11, 1993.

7 Letter from Chester J. France, Director, RDSD to Dr.
Gary Whitten, Chief Scientist, Systems Applications
International, September 24, 1993.
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Table I.1. Loss in In-Use VOC Emission Control as a Result of Ethanol Waiver

Under RFG"
Ethanol Market Share

0% 8% 24% 30% 35%
% VOC Reduction 11 10.1 8.4 7.7 7.2
Due to MTBE Share
% VOC Reduction 0 -1.0 -3.1 -3.9 -4.6
Due to Ethanol Share (with
distillation)
% VOC Reduction 0 -1.2" -2.4 -2.4 -2.4
Due to Commingling
Total % VOC Reduction 11 7.9 2.9 1.4 0.2
Percentage Change from 100% NA 28 74 87 98
MTBE Baseline

Emission percentage change input values for the table are based on those
calculated in the letter from Chester France to Dr. Gary Whitten
described in footnote 6.

Commingling assumed half of that at higher market shares based on
analysis in Appendix I.D.

* %k

A 1.0 psi waiver would therefore have a large impact on the VOC emission
inventory. EPA believes this would have a significant adverse impact on ozone
levels in the areas of the country already facing the worst ozone problems.
EPA does not agree with the arguments made by several commenters that for
reactivity and other reasons this increase in VOC emissions would not increase
ozone (see subsection D). This increase in VOC emissions would also place a
serious obstacle in the way of the states in their planning to meet the Act's
reasonable further progress requirements.

EPA would appear to have the flexibility, under certain circumstances,
to establish a different VOC or toxics emission reduction standard for ethanol
blends. Under section 211 (k) (1), EPA is to consider "cost..., any nonair-
quality and other air-quality impacts" in establishing requirements that
obtain the greatest achievable emission reductions from gasoline
reformulation. This mandate, in conjunction with the minimum requirements of
section 211 (k) (2) and (3), arguably would authorize EPA to establish a less
stringent RVP or VOC performance standard for ethanol blends if the
circumstances warranted and the ethanol blends still met all the minimum
requirements of section 211(k), including the minimum VOC and toxics
reductions required under section 211 (k) (3). The Renewable Oxygenates Program
proposed by EPA in February 1993 was based in part on this approach. However,
for all of the reasons described above and elsewhere, EPA does not believe
that it could take this approach in the context of a 1.0 psi waiver for
ethanol blends. EPA believes that ethanol can and will play an important role
in reformulated gasoline without a 1.0 psi waiver, and that granting such a
waiver would therefore be unreasonable.

With a 1.0 psi waiver, the RVP standard for reformulated gasoline under
the first phase of the program would have to be roughly 7.1 psi in both
northern and southern areas if the ethanol blends were to still achieve the
minimum VOC and toxics reductions required under section 211(k). This would
not be a reasonable exercise of EPA's discretion given the cost, energy, and
other impacts described elsewhere. Even in the southern portions of the
country, where EPA does believe a 7.1 RVP standard is currently feasible, a
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1.0 psi waiver for ethanol is not appropriate. In the context of a 1.0 psi
waiver, the RVP standard under Phase I in southern areas would have to be 6.2
psi 1f comparable emission reductions are to be achieved under the
reformulated gasoline program in the South as in the North; otherwise little
or no environmental benefit would be achieved in southern areas under the
reformulated gasoline program. Furthermore, since the majority of the
southern reformulated gasoline required under the Act is sold in California
which has its own strict requirements for reformulated gasoline, a waiver for
ethanol in southern areas would be of little or no benefit to the ethanol
blending industry.

3. Gasoline Volatility Rulemaking Decision

Several commenters argued that EPA should allow a 1.0 psi waiver for
ethanol blends in the reformulated gasoline program for the same reasons EPA
allowed such a waiver in its national regulations of gasoline RVP. EPA
disagrees with these commenters for a number of reasons.

EPA established limits on the summertime volatility of gasoline in two
Phases, pursuant to its broad regulatory authority under section 211(c) of the
Act.® These limits applied nationwide. For both Phase I and Phase II RVP
regulations EPA set a 1.0 psi waiver for ethanol blends that met certain
alcohol content requirements. The primary reason EPA adopted such a waiver
was to avoid the near catastrophic economic impact on that industry if no such
waiver was allowed. EPA was convinced of the reality of this jeopardy, and
the inability of the industry to survive it. At that time there was no
significant alternate market for ethanol such as widespread use of the ether
ETBE or a large-scale program to require the use of oxygenates in various

cities. 1In that context, EPA believed it would require strong evidence of
severe environmental consequences before it would impose a policy which might
eliminate that industry. There was no evidence of such severe environmental

consequences, and instead EPA's concerns over the negative air quality impact
of 1.0 psi RVP waiver had been moderated during the rulemaking process (See 55
FR 23665, 23666). At the same time, EPA announced that it would continue to
explore the economic and air quality issues involved with a 1 psi RVP waiver,
and reserved the right to propose changes in the RVP regulations if
appropriate (See 55 FR 23666) .

EPA's concern over the environmental impact of a 1 psi RVP waiver
stemmed from the evidence showing that substantial VOC emission increases were
known to occur with ethanol blends relative to conventional gasoline. This
RVP and resulting VOC emission increase, however, existed with ethanol blends
prior to the volatility control rule. Thus, providing a waiver under the
volatility control rule required only the same RVP control from ethanol blends
as from non-ethanol containing gasoline. Since the rule was not expected to
increase the use of gasohol with its higher emission potential (the market
share of gasohol had been approximately 8% nationwide), EPA believed that
providing a waiver would not significantly compromise the environmental
benefits of the program nationwide. To illustrate this point, the volatility
control rulemaking reduced the volatility of all gasoline by approximately 2.7
psi RVP. The 1 psi RVP waiver for the 8% of the gasoline market represented

8

Phase I regulations applied to the 1989 through 1991
summertime control period (52 FR 31274, August 19, 1987), while
Phase II regulations applied thereafter (5 FR 23658, June 11,
1990). EPA recently revised the Phase II regulations to
conform with the requirements of § 211(h), added in the Clean
Alr Act Amendments of 1990 (56 FR 64704 (December 12, 1991).
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by ethanol blends, thus, represented a loss of only 0.08 psi across all in-use
gasoline, or less than 3% of the volatility control that would otherwise have
been achieved by the rulemaking. To the extent that ethanol blends achieved
lower exhaust VOC and CO emissions, these only served to offset what was
already considered to be a small loss in emission control relative to the
control achieved. As a result, providing the waiver did not result in any
environmental detriment, but just slightly diminished the potential
environmental benefits that could otherwise have been achieved by the
regulations.

In balancing the severe economic impact of not allowing a RVP waiver
with the generally modest concerns about the VOC and ozone impacts of such a
waiver, EPA reasonably exercised its broad discretion under section 211 (c) (1)
of the Act and provided a 1.0 psi RVP waiver in the national RVP regulations.

The situation confronted in this rulemaking is significantly different.
First, the existence of a 1.0 psi waiver in the reformulated gasoline program
does not raise the same kind of life or death situation confronting the
ethanol industry in EPA's RVP rulemakings. The requirements for reformulated
gasoline do not apply nationwide, thereby maintaining markets for ethanol in
conventional gasoline during the summertime. In addition, refiners have no
choice on whether or not their reformulated gasoline will be oxygenated.
Based on the year-round oxygen content requirement for reformulated gasoline,
and the wintertime oxygen requirement for gasoline marketed in numerous CO
nonattainment areas, EPA believes that the demand for ethanol will increase
significantly without an RVP waiver, either as an oxygenate or as a blendstock
to produce ETBE. This is in marked contrast to the situation confronting EPA
and the ethanol producing industry in the national RVP rulemaking.

Furthermore, the environmental impact of an RVP waiver under the
reformulated gasoline rulemaking would be significantly more severe than it
was under the volatility control rulemaking. As discussed above in subsection
C.2, a 1.0 RVP waiver coupled with the reformulated gasoline program's oxygen
requirement could result in a significant increase in the use of ethanol
during the summer months, leading to significant emission increases and the
elimination of a large percentage of the ozone-related benefits of the
program. This stands in stark contrast to the less than 3% loss of the
emission reductions from the gasoline volatility control program as a result
of the waiver.

Another significant difference between this rulemaking and the previous
national RVP rulemaking is the difference in statutory authority. The
nationwide RVP regulations were based on EPA's broad discretionary authority
under section 211(c) of the Act. An RVP or VOC performance waiver could be
established for ethanol blends in the reformulated gasoline program only if it
was authorized and justified under section 211(k). That provision, however,
places many more constraints on EPA's discretion than section 211 (c),
including, for example, the minimum mandatory reductions in emissions of ozone
forming VOCs and toxics. This and the other statutory provisions in section
211 (k) limit EPA's discretion to allow a 1.0 psi waiver for ethanol blends.
For all the reasons described above and elsewhere, EPA does not believe that a
1.0 psi waiver for ethanol blends would be proper under section 211(k) of the
Act.

4. RVP Increase From Ethanol Blending

Some comments suggested that ethanol blends may not actually cause an
increase in the volatility of in-use gasoline. Other comments suggested that
the volatility increase disappears at ethanol concentrations of 20%. A great
deal of data and information collected by both EPA and outside parties on a
wide variety of gasolines demonstrates that ethanol does in fact increase the
vapor pressure of in-use gasolines when blended in at low concentrations.
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Some of this data is discussed in section G. There is less data available as
to what the vapor pressure increase is at ethanol concentrations above 10
volume percent, but the available information suggests that blending as much
as roughly 50% ethanol into gasoline still increases the wvapor pressure of the
blend.’ Since blends of 10 volume percent ethanol or less are all that could
lawfully be used in the reformulated gasoline program at the present time, the
fact that the volatility increase disappears with blends with greater than 50%
ethanol is not relevant to this rulemaking. Despite the available data, if
ethanol were to be determined not to cause an increase in the volatility of
the blend, then there would be no need for a waiver since ethanol could easily
comply with the RVP requirements.

Some comments were also received suggesting that the volatility increase
for ethanol blends was due to the butane in the gasoline, and not the ethanol
being added to the gasoline. While butane is a hydrocarbon found in gasoline
with a high vapor pressure, and as such represents the largest fraction of
evaporative emissions from today's gasolines, the RVP increase which occurs
when ethanol is added to gasoline is not due to butane. Ethanol, being an
alcohol, is a polar molecule that has a low vapor pressure when relatively
pure due to a strong tendency to self-associate through hydrogen bonding.

When mixed with gasoline the hydrogen bonding is greatly reduced causing a
large increase in the vapor pressure of the mixture. The increased vapor
pressure increases the tendency of all of the hydrocarbons in the mixture to
evaporate, not just butane. The vapor pressure increase would occur even if
all butane were removed from the gasoline prior to blending with ethanol. 1In
fact, as the vapor pressure of the base gasoline decreases (and butane content
decreases) the RVP increase resulting from adding ethanol to the gasoline
increases rather than decreases. In any case, the source of the volatility
increase in ethanol blends is not important--no matter the source, blending
ethanol into gasoline at the levels expected in the reformulated gasoline
program leads to significant increases in volatility.

5. Mandate for Blendstock and Ethanol Market Share

In the context of the waiver discussion a number of commenters also
suggested that if a waiver were not granted that EPA should promulgate
provisions to mandate that refiners either produce a blendstock capable of
being blended with ethanol downstream and still meet the criteria for
reformulated gasoline certification, or use ethanol as the oxygenate in a
certain fraction of the RFG they produce. In the alternative, one commenter
suggested providing a 1.0 psi waiver for ethanol blends if refiners did not
provide an adequate supply of sub-RVP blendstock. While these approaches
would ensure the use of ethanol in the reformulated gasoline program during
the summer months, EPA does not believe that it has authority under either
§211(c) or 211(k) to impose the suggested provisions under the present
circumstances. Furthermore, as discussed in section G., these approaches
would not necessarily be environmentally neutral even though no increase in
RVP would result.

° mvolatility Characteristics of Gasoline-Alcohol and

Gasoline-Ether Fuel Blends," Robert L. Furey, General Motors
Research Laboratories, SAE Paper No. 852116, October 1995.
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A. Reactivity

A number of comments were received which attempted to find methods by
which the evaporative VOC emission increases associated with splash blending
ethanol into gasoline could be offset. These comments stated that while the
RVP increase resulting from blending ethanol into gasoline may cause an
increase in evaporative VOC emissions, the additional exhaust VOC and CO
reductions resulting from the additional oxygen in a 10 volume percent ethanol
blend and the lower relative reactivity of emissions from ethanol blends
offset any increase in ozone that might occur. As a result, they stated that
this justified either the RVP waiver discussed above, or the inclusion of
relative ozone reactivity in the determination of the VOC performance
standards for reformulated gasoline. As discussed in the April 16, 1992
proposal, one method suggested for incorporating the ozone reactivity benefits
of ethanol blends was to include carbon monoxide (CO) in the definition of
what comprises a reactive VOC and adjust its mass to take into account its
relative ozone reactivity. This method was referred to as the "carbon mass
equivalent" method.

6. Statutory Authority for Reactivity Based Adjustment

The text of section 211 (k) does provide EPA with certain discretion to
consider the relative reactivity of different volatile organic compounds;
however, it is clear from this section that EPA may not consider reactivity
for purposes of compliance with the minimum emissions reductions required by

section 211 (k) (3). Section 211(k) (1) requires that EPA establish requirements
for reformulated gasoline that obtain the greatest achievable reductions in
emissions of "ozone forming volatile organic compounds... and toxic air

pollutants" and the provision for certification of reformulated gasoline again
refers to ozone forming volatile organic compounds (see section 211 (k) (4) (B)) .
While the statute defines toxic air pollutants (see section 211 (k) (10) (C)), it
defines neither ozone forming volatile organic compounds nor volatile organic
compounds. The use of the undefined phrase ozone forming volatile organic
compound would, therefore, appear to provide EPA with certain discretion to
consider ozone forming potential or reactivity of different VOCs.

At the same time, Congress clearly limited this discretion by explicitly
stating that the minimum reductions in emissions of ozone forming VOCs and
toxic air pollutants required under section 211(k) (3) "shall be on a mass
basis."® Since both of these provisions must be given meaning, there would
appear to be only one reasonable interpretation. EPA would have discretion to
consider reactivity in deciding what volatile organic compounds should be
considered ozone forming, but compliance with section 211 (k) (3) (B) 's minimum
percentage reduction in ozone forming VOCs would be based on mass reductions,
without further adjustment for ozone forming potential. In effect, EPA would
establish what VOCs are ozone forming VOCs and reformulated gasoline would
then have to meet at least a minimum percentage reduction, on a mass basis, of
these VOCs. Since the limitation to reductions on a mass basis refers to
requirements under section 211(k) (3) (B), if EPA required greater than these
minimum emissions reductions, then its authority under section 211 (k) (1) would
appear to give EPA the discretion to consider reactivity in requiring these

' In a similar fashion Congress, in the separate

provision addressing anti-dumping, established limits on the
average per gallon emissions of volatile organic compounds,
without reference to ozone forming potential, and again
specified that compliance with the anti-dumping requirements
was to be measured "on a mass basis." See §211(k) (8) (A) and
(C) .
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further reductions, as long as the minimum required reductions were obtained
on a mass basis.

The legislative history for this provision supports EPA's
interpretation. The bills passed by the House and Senate both contained
provisions for reformulation of gasoline, requiring reductions in "ozone-
forming volatile organic compounds" and "ozone-forming potential of volatile
organic compounds, "' respectively. Both provisions required 15% reductions
in these volatile organic compounds, but neither provision referred to mass

emissions. In fact, the House bill specifically required that the
Administrator consider "reactivity and relative toxicity" in establishing the
reformulated gasoline requirements. In conference, Congress removed the

reference to reactivity and relative toxicity found in the House bill, and
added the provision calling for measurement of emissions on a mass basis. The
House bill's anti-dumping provision was generally adopted by the conference
committee, but again a provision for determining compliance on a mass basis
was added. Although there is no indication in the conference committee report
on why these changes were made, the clear import of these changes is that
Congress intended to restrict the Administrator's ability to consider
reactivity, at least in the context of the minimum reductions required in
Phase I and II of the reformulated gasoline program. The statements of
various congressmen during debate of this provision support this view,
indicating the conscious choice of a mass basis standard.'?

EPA's interpretation is also reasonable when considered in relation to
another important ozone control provision in the Act. Section 182 requires
that various ozone nonattainment areas submit SIP revisions providing for a
schedule of percentage VOC reductions from a 1990 baseline of actual VOC
emissions. Compliance with this requirement is based on reductions in the
mass of the VOCs, without adjustment for reactivity. Interpreting section
211(k) to allow for significant increases in VOC emissions would present a
major impediment for state compliance with the section 182 requirements.
Commenters failed to provide a resolution to this problem other than suggest
that states be provided with a credit for the VOC increases caused by ethanol
blends. EPA does not have authority to grant such a credit.

Several commenters also suggested that EPA define CO as an ozone forming
VOC. While the technical and policy reasons for rejecting this approach are
discussed later, it is also important to note that EPA recently conducted a
rulemaking to define volatile organic compounds for a wide variety of CAA
purposes. In that final rule EPA followed its prior regulatory approach and
excluded CO from the definition, as well as several other chemical compounds

'Section 217, S. 1630 as passed by the Senate on January
23, 1990.

? See, e.g. 136 Cong. Rec. 816922 (daily ed. October 27,
1990) (statement of Senator Durenberger) ("The VOC reduction
requirement is 15 percent in the year 1995. The reduction is
measured in the mass of emissions comparing emissions from
[baseline vehicles burning baseline gasoline] and the same

vehicles burning any proposed reformulated gasoline...."); and
136 Cong. Rec. H12900 (daily ed. October 26, 1990) (statement
of Representative Hall) ("... the use of a mass basis test...

compares the percentage difference between emissions from
baseline gas and from the proposed reformulated gas"
(discussing the need to control the vehicle variable in
evaluating a reformulated gasoline performance)) .
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that include carbon. The agency clearly stated that CO and certain other
compounds were well understood by the scientific community not to be
considered as organic and, therefore, could not be considered as a VOC (see 57
FR 3944, February 3, 1992). Furthermore, as discussed below the relative
reactivity of CO is very low such that even if it were considered to be
organic, it would be excluded from the definition of VOC on this basis as well
under the established EPA regulations. The comments do not present material
to change this view, and it would be arbitrary for EPA to do so now, given the
significant, adverse impact this would have on EPA's and the states' overall
ozone control strategy.

7. Technical Validity
a. CO as an Ozone Forming VOC

As noted above, EPA has discretion to determine what VOCs are "ozone
forming" for purposes of section 211(k). The low relative reactivity of
methane and more recently ethane was the basis for their exclusion from the
Agency's definition of VOC in the rulemaking discussed in the previous
paragraph, and ozone forming VOC in the most recent proposal for this
rulemaking. According to the California Air Resources Board's (CARB) relative
reactivity scales, methane is more than one order of magnitude less reactive
than the next least reactive hydrocarbon, ethane, and more than two orders of
magnitude less reactive than the average hydrocarbons contained in gasoline
vehicle emissions. Since there are a number of compounds in the emissions
from gasoline vehicles that are just slightly more reactive than ethane, there
is no justification at this time for excluding any additional compounds from
the current definition. Ethanol's relative reactivity is more than five times
that of ethane, while methyl tertiary butyl ether's (MTBE) is 2-1/2 times that
of ethane and half that of ethanol. In fact, 50 of the 168 hydrocarbons in
CARB's scale have ozone reactivities less than that of ethanol. Furthermore,
since the emissions from ethanol blends are comprised of essentially the same
compounds as the emissions from MTBE and pure gasoline blends (with the
exception of the oxygenates themselves), just in different amounts, excluding
any of the compounds with the next lower relative ozone reactivity would
effect the performance of ethanol blends little relative to other fuels.

Just as there is no justification for excluding any additional compounds
from the definition of what comprises reactive VOCs, there is also no
justification for including any additional compounds at the present time. A
number of comments were received suggesting EPA should include CO in the
definition of ozone forming VOC. CO, however has a relative ozone reactivity
of roughly one-fifth that of ethane and nearly one-fiftieth that of average
gasoline hydrocarbon emissions. Given its low reactivity relative to the
majority of hydrocarbons, it would be inappropriate to include it in the
definition of ozone forming VOC. This is particularly true given the relative
magnitude of CO emissions to hydrocarbon emissions in the exhaust of gasoline
vehicles. If the Agency included CO in the definition of VOC the relative
ease of reducing CO emissions to hydrocarbon emissions through fuel
modification would turn the reformulated gasoline program into a CO control
program and virtually eliminate all ozone benefits.

b. Reactivity Adjustment

Even if the Clean Air Act provisions allowed the minimum VOC performance
standard to be met on an ozone reactivity weighted basis, the science is far
from adequate to support a move away from mass based standards. All reactive
VOCs eventually react to form ozone. Their relative reactivity is merely a
measure of how quickly they react compared to other VOCs. Depending on the
ambient conditions, some VOCs may not react before being blown out of the non-
attainment area by the prevailing winds. However, they will then react
downwind to form ozone. Thus, even the less reactive VOCs can represent a
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significant concern, particularly in areas such as the northeast corridor,
where there are many ozone non-attainment areas at some distance downwind of
each other. Furthermore, the determination of the relative reactivity of the
various VOCs is a function of the ambient conditions. As a result, the
relative reactivity of various VOCs may be very different from day to day and
from city to city making it difficult to apply one set of relative reactivity
assumptions nationwide. A compound which demonstrates a low tendency to form
ozone in one city may demonstrate a higher tendency in another city, or even
the same city on a different day.

Even if we were to consider reactivity in the context of the
reformulated gasoline rulemaking despite the legal constraints and scientific
uncertainties, it would not be beneficial to ethanol. 2An analysis using the
CARB relative reactivities in a letter from Chester France to Dr. Gary
Whitten™ indicates that an ethanol blend with 1 psi higher RVP would, after
adjustments for ozone reactivity, increase VOC emissions from a typical 1990
model car by approximately 19% relative to other reformulated gasolines (if
the commingling effect of ethanol blends with other gasolines is incorporated
into the analysis).

Several commenters submitted modeling analyses prepared by Systems
Applications International (SAI) as justification for much larger ozone
reactivity benefits for ethanol blends than estimated by EPA. EPA has
carefully reviewed SAI's analyses and rejects their conclusions because the
analyses are fraught with invalid assumptions and inconsistencies which make
it impossible to use the studies to appropriately quantify the effect on ozone
resulting from the use of a reformulated gasoline containing ethanol with a
1.0 psi RVP waiver relative to a reformulated gasoline containing MTBE. EPA's
comments and criticisms of these studies are contained in various letters and
memorandums located in the Docket and in Appendix I.C.™ ™ * 7 ® 1In the most
recent study for the Council of Great Lakes Governors, SAI attempted to
correct many of the problems which they recognized existed with the earlier

B See Footnote 6

e Letter from Chester J. France, Director, RDSD to Dr.
Gary Whitten, Chief Scientist, Systems Applications
International, September 24, 1993.

e Letter from Paul A. Machiele, Fuel Studies and
Standards Branch, to Dr. Gary Whitten, Chief Scientist, Systems
Applications International, September 8, 1992.

1e Letter from Paul A. Machiele, Fuel Studies and
Standards Branch, to Eric Vaughn, President, Renewable Fuels
Association, August 6, 1992.

v Letter from Charles L. Gray Jr., Director, Regulatory
Programs and Technology, to Timothy McNulty, Executive
Director, Council of Great Lakes Governors, June 4, 1993.

18 Evaluation of the Ethanol Air Quality Study by the
Council of Great Lakes Governors," Memorandum from Paul A.
Machiele to Richard A. Rykowski, Chief, Fuel Studies and
Standards Branch, and Chester J. France, Director, Regulation
Development and Support Division, August 5, 1993.
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studies. However, a number of serious errors were made in the protocol
causing the study's results to be of little scientific wvalue. One of the most
serious of these errors being the exhaust VOC and CO emission credit assigned
to the ethanol by comparing an ethanol blend with 3.5 weight percent (wt%)
oxygen to an MTBE blend with 2.0 wt% oxygen. This comparison, assumed in all
three of these SAI studies, is invalid for analyzing the air quality impacts
of fuels under the reformulated gasoline program due to the oxygen averaging
provisions of the Act. Furthermore, the magnitude of the credit given for the
additional oxygen is significantly larger than that now predicted by EPA's
Complex Model. Due to this and other erroneous assumptions, the study
drastically underpredicted the evaporative emission increases and
overpredicted the exhaust emission benefits with ethanol blends relative to
MTBE blends (not only in highway vehicles, but even more so in non-road
engines which are not even considered under section 211 (k) of the Act) for a
reformulated gasoline scenario. Since the study assumed only a small
contribution of gasoline vehicles to the total VOC inventory, the result of
the combined set of assumptions was very little increase in VOC emissions for
the ethanol blend. The study also assumed large NOx emission increases for
both on-road and non-road engines with ethanol blends which, combined with the
very low VOC/NOx ratio assumptions caused the urban ozone decreases shown with
the ethanol blend despite a small increase in overall VOC. Such an assumption
with respect to NOx is in violation of the requirements for reformulated
gasoline under section 211(k), and is also inconsistent with the currently
available information on the effect of fuels on NOx.

Even if the studies performed of Chicago and New York by SAI were valid
studies, it would be difficult for EPA to justify using their results to
reactivity weight VOC emissions in the reformulated gasoline rulemaking.
Reformulated gasoline will be sold in many different areas of the country,
representing a wide variety of ambient conditions. Given our current
understanding of air chemistry, widely different results would be expected for
different cities, episodes, and timeframes. Thus, it would be difficult to
draw conclusions that are applicable nationwide from urban airshed modeling of
just one or two ozone episodes in one or two cities. This is especially the
case when the model is used to focus on the ozone effects of one specific
change, such as the use of ethanol, in motor vehicle fuel. The model
considers the entire emissions inventory (mobile, point, area and biogenic
sources) for the area, as well as a large number of other variables for which
input assumptions must be made. All of these factors can influence the
results and mask the impact of fuel changes on overall VOC mass emissions and
ozone. The influence of these factors is one of the primary reasons for the
widely different results of studies conducted by SAI for the Illinois Corn
Growers Associliation, National Corn Growers Association, and Council of Great
Lakes Governors and studies conducted by SAI for the Auto/0il Air Quality
Improvement Research Program and in the past for EPA.

8. Carbon Mass Equivalent

In the April 16, 1992 proposal, EPA asked for comments on a concept
referred to as the carbon mass equivalent (CME) method, a modified approach
for treating CO as a VOC. Rather than merely counting the mass of CO
emissions as VOC as discussed above, this approach would exclude the mass of
oxygen from CO and apply certain other adjustments to its mass before counting
it as VOC. EPA received a number of comments supporting such an approach, as
well as a number of comments rejecting such an approach.

EPA does not believe the CME approach represents a valid approach in the
context of our reformulated gasoline rulemaking. Excluding only the oxygen
mass from carbon monoxide would still greatly overemphasize the ozone forming
potential of carbon monoxide relative to other gasoline vehicle emissions by
roughly a factor of 20. As discussed above, this would quickly turn the
reformulated gasoline program into a CO control program and virtually

19



eliminate all ozone benefits. The only rationale for making additional
adjustments to the mass of CO would be its relative ozone reactivity. This
would improperly incorporate ozone reactivity into the rulemaking, contrary to
EPA's authority under section 211 (k). Furthermore, there is no justification
for giving credit for only the CO emission reductions resulting from one type
of oxygenate as was suggested by some of the comments, or even just oxygenates
as a group. The effects on CO of all fuel modifications would have to be
determined and appropriate credit given. If the proper adjustment were made
to the carbon mass to reflect the relative reactivity of CO and other
oxygenates and fuel parameters that affected CO emissions were also provided
this carbon mass equivalent, then ethanol blends would receive little
additional credit relative to other reformulated gasolines.

A. Benefits of Ethanol to the Nation

A number of comments were received supporting a strong role for ethanol
blends in reformulated gasoline through either an RVP waiver, former President
Bush's ethanol announcement or some other means on the basis of the benefits
of ethanol to our Nation relative to a situation where ethanol is excluded
from participation in the reformulated gasoline market. Such stated benefits
included: improved energy security, increased rural development, reduced
foreign trade deficit, reduced U.S. unemployment, reduced federal agricultural
subsidies, and many others.

EPA believes that the ethanol industry is important to the nation, and
provides many valuable benefits. As stated before, EPA does not believe that
ethanol will be locked out of the reformulated gasoline program, or that the
demand for ethanol will shrink. Instead, EPA believes that ethanol will play
a large role in providing oxygenate to meet the increased demand for oxygen
from the year-round reformulated gasoline program and from the wintertime CO
programs. In that context, the issue before the Agency is to identify and
quantify the benefits to the nation from any additional increase in demand
over and above that anticipated from these programs that might result from
either a one psi waiver under reformulated gasoline or from an incentive
program such as the program proposed by EPA in the February 26, 1993 proposal.
EPA, of course, would also need to look at any adverse impacts from such an
increase in demand, as well as its authority to allow a one psi waiver or an
ethanol incentive plan like that proposed in February, 1993. Viewed in that
light, many of the comments submitted in support of the ethanol industry
position provide little help in resolving these issues. Few of the comments
contained any analysis supporting how the claimed benefits would be achieved,
and when analysis was provided, it focused on comparing the benefits of a
large increase in the demand for ethanol with a large decrease in demand.
None of the comments showed why EPA's April 1992 proposal would fail to
achieve the claimed benefits. In addition, none of the comments provided a
direct 1link between such benefits and special provisions for ethanol.
Finally, none of the comments provided an analysis showing that the claimed
increase in benefits was justified in light of the cost and environmental
impacts from such a program.

As discussed in Section A., EPA believes ethanol is not excluded from
the reformulated gasoline market. Rather, EPA believes that the reformulated
gasoline program will increase the market share of ethanol over and above the
increase already achieved under the wintertime oxygenated fuels program. As a
result, EPA believes that if the benefits to the nation discussed in the
comments will occur as a result of increased ethanol demand, then the
incremental increase in ethanol demand resulting from the reformulated
gasoline program will result in a corresponding incremental increase in such
benefits to the nation. As discussed in section C., however, further
encouraging the use of ethanol through an RVP waiver could easily eliminate
all of the VOC emission reductions of the reformulated gasoline program. As
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such, there would not appear to be any rationale for attempting to increase
the ethanol market in this manner.

Similarly, the loss in environmental control discussed in Section G.
resulting from the renewable oxygenate provisions of the February 26, 1993
proposal strongly argue against its use to expand the market share of ethanol
despite the potential incremental benefits to the nation that might otherwise
accrue. Increasing the ethanol market to just 30% under the proposed program
is estimated to eliminate roughly 40-50% of the VOC emission reductions of the
reformulated gasoline program (as discussed below in Section G.). This is a
large environmental cost, particularly since it is possible that ethanol
market shares of 30% may occur without such provisions. Furthermore, comments
submitted by the Department of Energy indicate that there in fact would be no
energy or crude oil benefits under an ethanol incentive program as proposed by
EPA."” The marginal net energy benefit of producing ethanol from corn using
the current processes is offset by the increased energy consumption at the
refinery to offset the RVP increase resulting from the use of ethanol. This
belief that there are no energy benefits was echoed by various other
commenters based on their own refinery modeling. Given the potential lack of
energy benefits, and the dramatic environmental impacts of either a waiver as
discussed above, or the special incentives in the February 26, 1993 proposal
as discussed below, EPA does not believe that the reformulated gasoline
rulemaking is the appropriate program by which benefits to the country such as
those described in the comments should be obtained.

A. Feasibility of Renewable Oxygenate Proposal

In the February 26, 1993 proposal, EPA proposed an incentive program to
encourage the use of renewable oxygenates in reformulated gasoline. This
program, in keeping with the October 1, 1992 announcement by former President
Bush, essentially provided an RVP incentive of 0.3 psi RVP in a refiner's
performance standard for the use of 30% renewable oxygenates in his RFG. The
VOC emission increase resulting from the ethanol and other renewable oxygenate
blends would be offset by a reduction in the emissions from non-ethanol
blends. In order to provide additional incentive for a refiner to actually
use the renewable oxygenate, however, EPA proposed that refiners would forfeit
the ability to obtain the RVP incentive to 