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The geographic scope of a sulfur
control program also has implications
for inspection and maintenance (I/M)
programs. A regional sulfur control
program could affect I/M programs
located outside of the sulfur control
region. The emissions measured in these
I/M programs would likely be higher
than those measured in the low sulfur
region, possibly necessitating the use of
unigque emission cut points for Tier 2
vehicles registered in the higher sulfur
region. I/M programs located outside of
the sulfur control area would need to
consider the possibility that the
presence of OBD failure codes may be
caused primarily by the use of high
sulfur fuels, and may have to provide
for a catalyst regeneration procedure to
try to reverse the sulfur buildup to get
a reading of how the catalyst is
operating. This could lead to unequal
treatment of vehicles located in different
regions of the country based solely on
their exposure to sulfur, unnecessarily
complicating I/M programs.
Furthermore, many I/M areas intend to
rely heavily on OBD checks rather than
emission checks in the future, making
the correlation of OBD checks to the
emissions from the vehicles very
important. Therefore, the potential
scenario of increased emissions without
OBD detections (due to sulfur-fouled
catalyst monitors) would make OBD a
less attractive 1/M tool in areas with
high sulfur fuel. A national program,
even one providing limited, temporary
exemptions for small refiners, would
avoid many of these concerns.

c. Sulfur Reductions Would Ensure
Lower Emissions of Many Pollutants.
One of the major arguments supporting
a regional program is that such a
program could be targeted at the
majority of areas needing ozone controls
by getting the NOx and VOC reductions
in the areas with the greatest ozone
pollution problems. However, as our
estimates of the total emission
reductions to be achieved through the
combined Tier 2/gasoline sulfur
program show (presented above in
Section I11), there are substantial NOx
and VOC reductions to be attained
nationwide with our proposal. In Table
IV.C.—1 above, we estimated that our
national sulfur control proposal would
result in 9-22% fewer NOx emissions
compared to the regional sulfur program
proposed by the oil industry, presuming
that we implemented Tier 2 vehicle
standards consistent with today’s
proposal and depending on the year in
which the emissions reduction is
evaluated. The higher emissions from a
regional program would be due to the
reduced emissions performance of

vehicles (Tier 2 and others) located in
the West where higher sulfur levels
would be permitted and the loss of
emissions performance for vehicles
located in the East that travel to the
West (or are relocated from the West)
and are expected to suffer irreversible
catalyst damage due to the higher sulfur
levels in the West. Even in 2010 and
beyond, when the oil industry’s
proposed program would result in
sulfur levels consistent with our
proposal in the East, Tier 2 vehicles
located in the West or traveling from
West to East would see substantial
reductions in emissions performance.
Furthermore, if the oil industry’s
proposed 2010 standard were not
implemented (on the basis of the
findings of the study they propose for
2004-06), the difference in emissions
reductions between our proposal and
the oil industry proposal climbs to 16—
47% fewer NOx emissions. Hence, the
ozone benefits of this proposal would be
somewhat smaller if a regional gasoline
sulfur program were adopted.44

While the benefits of reducing ozone
precursors through gasoline sulfur
reductions are generally limited to a
nonattainment area (as well as areas
trying to maintain their attainment
status, including those within 15% of
the NAAQS standard and upwind
locations that contribute transported
0zone precursors into those areas),
reductions in emissions of other
pollutants have broader geographic
benefits, as discussed in Section Ill. For
example, sulfur reductions would help
reduce emissions of particulate matter,
providing some benefit to PM
nonattainment areas (which may or may
not coincide with ozone nonattainment
areas) as well as areas with visibility
problems. Sulfur reductions will also
have benefits for areas across the
country with acid deposition problems.
Furthermore, sulfur reduction, by
enabling tighter Tier 2 standards and by
improving the emissions performance of
the vehicles already on the road, will
lead to fewer NMOG emissions, since,
as explained in the Draft RIA, NMOG
emissions are also impacted by gasoline
sulfur (although to a lesser extent than
NOx emissions). Some of the NMOG
emissions reduced are air toxics. As
described in Section |1l above, air toxics,
also known as hazardous air pollutants,
or HAPs, contribute to a variety of
human health problems. Thus, a
national sulfur reduction program
would achieve larger benefits than a
regional program, and people living in
the region with higher-sulfur gasoline

44 See the Draft RIA for information on the
evaluation of this and other alternatives.

would not get the full benefits of
reduced air toxics emissions and could
suffer adverse health consequences.

d. The Refining Industry Can Control
Gasoline Sulfur. While evaluating the
merits of a national gasoline sulfur
program, in addition to considering the
technical requirements for vehicles to
meet the proposed Tier 2 standards and
the potential air quality benefits that
could be realized, we also considered
the ability of refiners to reduce gasoline
sulfur in essentially every gallon of
gasoline by 2004. Based on this
evaluation, we believe it is technically
feasible for refiners to meet the
proposed standards and that it is
possible for them to do so in the
proposed time frame. A summary of our
analysis is presented here; we refer the
reader to the Draft RIA for more details.

Technologies that enable refiners to
significantly reduce the level of sulfur
in gasoline have been available for many
years. California began requiring low
sulfur gasoline (30 ppm average/80 ppm
cap) in 1996.45 Refiners in California are
currently producing gasoline that
averages around 20 ppm sulfur. In
addition, low sulfur gasoline standards
similar to our proposal are, or soon will
be, implemented by countries in Asia
and Europe, and by Canada. These
programs provide additional evidence
that desulfurization technologies are
available to meet a low sulfur gasoline
standard, and that the majority of
refiners in the industry can reasonably
be expected to install and operate these
technologies if given a reasonable
amount of lead time.

When considering the implications of
a sulfur standard, U.S. refiners can be
grouped into two major groups: those
already producing gasoline that meets,
or nearly meets, the proposed
requirements, and those that would
have to make processing changes to
comply. The majority of refiners
currently producing relatively low
sulfur gasoline today (roughly 15
percent of domestic production) could
meet the proposed gasoline sulfur
standard with no or very little
additional capital investment, and at
most a small increase in operating cost.
These refiners have achieved their
current sulfur levels using traditional
sulfur removal technologies, or, in some
cases, with refinery configurations that
can accommodate very low sulfur crude
oils.

Two examples of these traditional
technologies are hydrotreating or
hydrocracking the feed to the fluidized
catalytic cracker unit (FCC), the unit in

45Prior to that date, gasoline in California was
capped at 300 ppm sulfur.



Federal Register/Vol. 64, No. 92/ Thursday, May 13, 1999/Proposed Rules

26049

the refinery that produces the largest
fraction of gasoline blendstock. These
processes are capital intensive and
demand large amounts of hydrogen and
other utilities, resulting in high
operating expenses. Another example is
desulfurization of the gasoline stream
coming from the FCC unit. Treating the
FCC gasoline stream has the advantage
of lower capital and operating costs than
treating the FCC feed. The major
concern with this approach is that the
octane value of this gasoline blendstock
is reduced at the same time that sulfur
is reduced, particularly when the sulfur
is being reduced to low levels. This lost
octane must be made up by increasing
the production of high-octane
blendstocks from other units of the
refinery, or by the addition of
oxygenates. Making up this octane loss
adds significantly to the cost of
desulfurizing FCC gasoline. We seek
comment on any implications of this
proposal of recent activities in
California relating to the oxygenate
MTBE, and of refiners’ possible use of
oxygenates other than MTBE to make up
any octane loss.

Based on current sulfur levels, we
believe the majority of U.S. refiners
would have to install at least one
desulfurization processing unit to lower
gasoline sulfur to the proposed levels.
Since installation of traditional
desulfurization technologies could be
quite costly for most refiners, we have
been very encouraged to see the recent
development of several improved
desulfurization processes that are now
available at reduced capital investment
and operating costs (and which avoid
the octane loss that increases the costs
of traditional technologies). Examples of
these technologies are CDHydro and
CDHDS (licensed by the company
CDTECH) and OCTGAIN 220 (licensed
by Mobil Oil).46 These technologies use
conventional refining processes
combined in new ways, with improved
catalysts and other design changes that
minimize the undesirable impacts (such
as the substantial loss in octane) and
maximize the effectiveness of the
desulfurization approach. Since these
processes provide less costly ways to
reduce gasoline sulfur, we presume that
they would be used by most refiners to
meet the proposed gasoline sulfur
standard, and have based our economic

46 |n addition to these technologies, other
companies have told us that they are working on
developing their own desulfurization technologies.
Furthermore, there have been recent advances in an
approach called biodesulfurization, which employs
bacteria that selectively desulfurizes petroleum. We
believe refiners will have an increasing number of
technology options to meet our proposed standards.

assessment (summarized in Section
IV.D. below) on that presumption.

Some in the refining industry have
told us that since there have not been
long-term commercial demonstrations of
these newer technologies, they would
not consider these technologies to be
viable and, if faced with our proposed
requirements in 2004, they might select
the more traditional sulfur reduction
processes, resulting in a higher cost to
produce low sulfur gasoline. While we
understand the hesitation on the part of
some in the oil industry to invest in
these improved sulfur reduction
technologies, we believe many, if not
all, of their concerns would be
addressed in the next few years. The
industry would have four years to
prepare to meet our proposed gasoline
sulfur requirements. Refiners have been
provided a similar amount of time to
comply with fuel programs in the past
(highway diesel fuel sulfur control,
reformulated gasoline under the
complex model) and some have told us
that three to four years is adequate to
allow them to meet gasoline sulfur
standards similar to those proposed
today. Refiners would have time to grow
more comfortable with the improved
processes after they have obtained
additional data and information from
the vendors that license these
technologies. Refiners would be able to
have their FCC gasolines tested in
vendors’ pilot plant facilities, which
would provide each refiner with more
specific information on how the process
would function in their particular
refineries. Furthermore, we have been
informed that there will soon be
demonstrations of at least two of the
improved desulfurization technologies
in existing refineries; the entire industry
will benefit from these efforts.

We have heard concerns that small
refiners, particularly those in the Rocky
Mountain region, would bear
proportionately higher economic
burdens if they were required to
produce gasoline meeting the same
sulfur levels as larger refineries located
in the Gulf Coast and East. The severity
of these economic impacts could result
in unreasonably high gasoline prices,
potential refinery closures, and supply
shortages, according to those raising the
concerns. Our analysis, presented here
and in the Draft RIA, leads us to
conclude that these severe events would
not occur. Furthermore, we have
recently received a study that suggests
that, in fact, small refiners in the Rocky
Mountain region will incur costs only
slightly higher than the national

average.4? This study concludes that the
potential for refinery closures in this
region in response to a gasoline sulfur
regulation is small, and that even if ten
percent of gasoline were negatively
impacted there would not be a
significant supply shortfall in the
region. We have not yet reviewed this
study in detail, and we encourage
comments on the analysis presented in
it. However, having considered the
concerns raised about small refiners in
general, including those in the Rocky
Mountain region, we are proposing
special provisions for small refiners to
address their unique challenges.

The advent of the improved
desulfurization technologies creates an
opportunity for a stringent, nationwide,
and yet relatively low-cost, sulfur
control program. Such a program would
still likely be challenging for many if
not most refiners. In the program
proposed today, we have built in a
number of flexibilities that would ease
the task of compliance for refiners while
maintaining the level of air quality
improvements of a less flexible program.
In particular, Section IV.C.—-3 below
presents a sulfur averaging, banking,
and trading program that effectively
extends the final compliance date by
two years. In consideration of all these
factors, we believe that under the
proposed program, all refiners
nationwide should be able to produce
very low sulfur gasoline without
suffering severe financial consequences.

e. Other Stakeholders Support
National Gasoline Sulfur Control. In
addition to our technical arguments for
concluding that gasoline sulfur should
be controlled nationwide, we have
considered the positions of other
parties. Many stakeholders to our
decision have expressed to us their
support for a national sulfur control
program. Automakers, represented by
the American Automobile
Manufacturers Association (AAMA) and
the Association of International
Automotive Manufacturers (AIAM),
have petitioned the Agency to
implement a national, low sulfur
gasoline program ‘“‘as soon as possible.”
State organizations such as STAPPA/
ALAPCO and the Ozone Transport
Commission (OTC) have made similar
resolutions, and many individual states
have also voiced support for a national
program. Environmental organizations,
such as the American Lung Association

47 MathPro, Inc., “Likely Effects on Gasoline
Supply in PADD 4 of a National Standard for
Gasoline Sulfur Content,” Prepared for Association
of International Automobile Manufacturers,
DaimlerChrysler Corporation, Ford Motor
Company, and General Motors Corporation, March
19, 1999.
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and the American Council for an Energy
Efficient Economy, favor a national
sulfur control program, as well. The
arguments for a national program
presented by these parties include:

e High sulfur levels significantly
impair the performance of today’s
emission control technologies, reducing
the emissions benefits of current and
advanced vehicles,

¢ Gasoline sulfur contributes to air
quality problems not directly benefitted
by vehicle emission standards (PM,
SOx, hazardous air pollutants),

¢ The sulfur impact on emission
controls is largely irreversible, and

« If sulfur levels are not controlled,
new, more fuel-efficient vehicle
technologies that are as or more sulfur-
sensitive than today’s vehicles will not
be introduced in the U.S.

3. Proposed Gasoline Sulfur Standards

We are proposing to require
substantial reductions in gasoline sulfur
levels nationwide. Not only would these
standards enable the stringent tailpipe
emission standards we’re proposing for
Tier 2 vehicles and ensure that these
low emission levels would be realized
throughout the life of the vehicle, but
they would also help to reduce
emissions of pollutants that endanger
public health and welfare from vehicles
already on the road, including NLEV
vehicles. The following sections
summarize the proposed requirements
for gasoline refiners and importers,
special provisions for small refiners,
and possible changes to construction
permitting requirements that would
enable refiners to install gasoline

desulfurization technology in a timely
manner. We also raise the potential
need for changes to diesel fuel to enable
diesel technologies to meet the
proposed Tier 2 standards. Section VI.
provides additional information about
the compliance and enforcement
provisions that would accompany these
proposed requirements. More detailed
information in support of the
conclusions presented in this section of
the proposal is found in the draft
Regulatory Impact Analysis.

a. Standards for Refiners and
Importers. Our proposed gasoline sulfur
program balances the goal of enabling
Tier 2 emission control technologies
with the goal of lowering sulfur as early
as the refining industry can practically
achieve the required levels. To
accomplish both of these goals, we are
proposing a set of standards combined
with a sulfur averaging, banking, and
trading (ABT) program. This proposed
overall program would achieve the
desired sulfur levels, on average,
beginning in 2004—the first year Tier 2
vehicles will be sold—while proposing
to allow the use of credits towards
compliance with refinery average
standards indefinitely (within the limits
of per-gallon caps). These requirements
would apply to all gasoline sold in the
U.S.,48 based on our belief that
emissions must be reduced nationwide
to adequately protect public health and
the environment and that Tier 2
vehicles operated everywhere in the
U.S. require protection from the harmful
impacts of gasoline sulfur.

Table IV.C.-2. presents the proposed
standards for gasoline refiners and

importers. The proposal would require
all gasoline refiners and importers to
produce gasoline that meets an average
standard of 30 ppm sulfur at the refinery
gate on an annual basis, beginning in
2004. These requirements would apply
to all gasoline, reformulated as well as
conventional. In 2004 and beyond this
standard could be met through the use
of credits generated as early as 2000 by
refiners who substantially reduce sulfur
levels from current (1997-1998) levels,
under the provisions of the proposed
sulfur ABT program discussed below in
Section IV.C.3.c. Hence, the actual
average sulfur levels for gasoline in use
could be somewhat higher than 30 ppm.
However, to ensure that sulfur levels are
being reduced significantly (for the
benefit of Tier 2 vehicles and to achieve
the other emissions benefits of reducing
gasoline sulfur), these in-use sulfur
levels would be constrained by
maximum corporate pool average
standards of 120 ppm in 2004 and 90
ppm in 2005. These standards would
represent the maximum allowable
average sulfur levels for each refiner,
measured across all refineries owned
and operated by that refiner, rather than
at each refinery. In 2006 and beyond,
there would be no corporate pool
average standard. Every refinery would
have to meet the 30 ppm average
refinery gate standard, although refiners
could use any banked/purchased credits
to meet this standard (as explained in
the ABT discussion below). Thus, in
2006 and beyond, the majority of
gasoline would average 30 ppm,
although some individual refineries
could average slightly more or less.

TABLE |V.C.—2.—PROPOSED GASOLINE SULFUR STANDARDS FOR REFINERS AND IMPORTERS [EXCLUDING SMALL

REFINERS]
Compliance as of: Jaré%a(\)r‘){ L Jaré%%r%/ L Jagggéil'
LR L YA ANV =T - Vo LT o] o o SRS a30 a30 | a30
Corporate Pool Average, ppm .... 120 90 | not applicable
Per-Gallon Cap, PPM eueieeiiiieeciieeeitee sttt e s s e e ettt e e s teeeasnteeesssaeeesssaeeaasseeeassaeesnseeeessseneansneeannnen b300 180

aThis standard can be met through the use of credits as long as the applicable corporate pool average and per-gallon caps are not exceeded,

as explained in the text.

b This initial per-gallon cap standard begins October 1, 2003.

To ensure that, even as average sulfur
levels are reduced in 2004-2006,
gasoline sulfur levels do not exceed a
maximum level that we believe is
particularly harmful to Tier 2 vehicles,
we are also proposing “caps” on the
sulfur content of every batch of gasoline
produced or imported into the country.
As shown in Table IV.C.-2, these caps

48 Gasoline sold in California that meets
California’s standards would be exempt from

decline over time, ultimately resulting
in a per-gallon limit of 80 ppm in 2006
and beyond. Since Tier 2 vehicles
would be sold prior to the start of
calendar year 2004, the actual date
when the initial sulfur cap standard
would take effect at the refinery is
October 1, 2003. We are also proposing
caps on the sulfur content of gasoline

meeting the proposed standards, due to our belief

sold at the retail level or otherwise
distributed downstream of the refinery,
as explained in Section VI.B.

For purposes of compliance, we
propose that a joint venture, in which
two or more refiners own and operate
one or more refineries, be treated as
separate refining corporations under the
proposed gasoline sulfur requirements.

tht California gasoline already meets or exceeds
these requirements. See Section VI.B.
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Hence, a refinery owned by a joint
venture would be included in the
corporate pool calculations of the joint
venture, and would not be allowed to be
included with other refineries owned by
one of the parties to the joint venture in
the corporate pool calculations for that
party. Given the large number of joint
ventures that have been announced
recently in the oil industry, we believe
this would be an equitable way to
handle compliance for joint venture
refineries. Furthermore, this approach
would increase the number of
companies that can generate and trade
sulfur credits; a more limited number of
multi-refinery companies would tend to
bank and trade credits within rather
than across corporations. We welcome
comments on alternatives to this
approach, such as requiring the majority
owner in a joint venture to include the
jointly owned refinery in his
compliance calculations. If you
recommend such an approach, please
discuss how joint ventures that have
(nearly) equal ownership among the
parties should be treated for compliance
and aggregation purposes.

i. Why Begin the Program In 2004?
The primary reason for our proposal
to begin the gasoline sulfur standards in
2004 is that this is the first year that Tier
2 vehicles would be required to be sold,
and these lower sulfur levels would be
needed to avoid significant impairment

of the Tier 2 emissions control
technology. Furthermore, vehicles
already in the fleet would benefit and
we would like to maximize that benefit
by starting the program as soon as is
reasonable. States need the emission
reductions that sulfur control would
bring as soon as possible due to their
SIP requirements in 2007 and 2010.
This is reinforced by the fact that
several states have already taken the
initiative to develop state gasoline
sulfur standards. In fact, since model
year 2004 vehicles will likely be on the
market in the fall of 2003, we are
proposing to implement the caps on
sulfur levels beginning October 1, 2003.
This would help to ensure that sulfur
levels are reduced coincidentally with
the sale of Tier 2 vehicles, and would
also ensure that sulfur levels throughout
the gasoline distribution system have
been reduced by the start of 2004.

We request comment on the feasibility
of the compliance dates summarized in
Table IV.C.-2. If these dates are not
feasible, what date(s) would be more
appropriate, given that Tier 2 vehicles
will be introduced no later than model
year 2004 and our conclusion that
gasoline sulfur reductions must
coincide with the introduction of these
vehicles? For example, we request

comment on the implications of
implementing the 30 ppm average
standard beginning later than 2004,
including potential implication on cost,
air quality, and implementation of the
proposed Tier 2 vehicle standards. What
other factors should we consider if you
believe that the proposed
implementation dates are not feasible
and should be postponed?

We also seek comment on the
implications of implementing an
average sulfur standard different than
the proposed 30 ppm average standard,
including levels higher and lower than
30 ppm. Specifically, commenters
should address the feasibility of
different standards they support, the
time frame in which different average
standards could be implemented (i.e., in
2003, 2004, or 2005), the potential air
quality impacts of such standards, and
how such standards would affect the
implementation of the proposed Tier 2
vehicle standards.

ii. How Did We Arrive At the 80 ppm
Cap and 30 ppm Average Standards?

We believe a 30 ppm averaging
standard is important and necessary to
enable the emission reductions needed
from Tier 2 vehicles. The test data we
have reviewed, referenced in previous
sections of this notice and in the Draft
RIA, show that even very low levels of
sulfur have some negative impact on
catalyst performance. Most of the data
available to us were generated through
testing with minimum sulfur levels near
30 ppm. We have used this data to
conclude that sulfur levels need to be
reduced, and to assess, as part of our
analysis, the technical feasibility of the
proposed Tier 2 vehicle standards. The
non-linear relationship between sulfur
level and emissions impact (the lower
the sulfur level, the greater the
incremental increase in emissions)
suggests that emission reductions would
be ensured by sulfur levels at or near 30
ppm. We believe that requiring the 30
ppm average standard would be
necessary to ensure that vehicles
regularly use gasoline containing very
low amounts of sulfur, regardless of
where the vehicles were driven, what
time of year it was, or how gasoline
production varied from batch-to-batch
in a given refinery.

We also believe that an 80 ppm cap
standard would be required to provide
appropriate insurance for maintaining
Tier 2 standards in use and to give
automakers an indication of the
maximum sulfur levels for which they
would need to design their vehicles.
The test data we have reviewed show
that the greatest increase in emissions
comes as the sulfur level is increased
from the lowest levels (i.e., 30 ppm). At

higher sulfur levels (i.e., above 100
ppm), the catalyst performance is
impaired to the extent that an additional
increase in sulfur content has a smaller
additional impact on emissions. Since
the factors that influence sulfur
sensitivity vary from vehicle to vehicle,
different vehicles will experience
different impacts from exposure to
specific sulfur levels. None of the data
that we have reviewed indicates that a
vehicle can be designed to be
completely insensitive to sulfur for all
types of emissions. Furthermore, as
discussed in Section IV.C.2., our
concern that roughly half of the sulfur
impact on the catalyst would be
irreversible for Tier 2 vehicles (with
other vehicles being negatively affected
as well) provides additional arguments
for trying to keep the sulfur cap as close
to the average as possible. Hence, to
ensure that Tier 2 vehicles maintain the
designed emission performance over the
life of the vehicle, we believe a cap on
gasoline sulfur levels would be
necessary, and that 80 ppm would be
the appropriate level for this cap.

Setting a cap also would enhance
enforcement of sulfur standards by
setting a maximum level of sulfur that
could be checked at all points in the
gasoline distribution process. A sulfur
cap significantly lower than 80 ppm
could have the unintended consequence
of forcing a sulfur average lower than
the 30 ppm standard, increasing the
overall costs of the program. The
proposed level of 80 ppm sulfur for the
cap reflects our balancing of several
factors, including the potential air
quality benefits, economic impacts,
compliance flexibility, and the
irreversibility of the effects of gasoline
sulfur on vehicle emission controls.

As explained in Section IV.D. below,
we believe that the combination of our
proposed gasoline sulfur standards and
the proposed Tier 2 standards would be
cost-effective. This judgement about
cost-effectiveness reflects what we
believe would be an appropriate balance
between the costs to be borne by the
affected industries and the emissions
reductions to be gained. Even though
few refiners currently produce gasoline
at or near these levels, as explained in
Section IV.C.2 above there appear to be
no significant obstacles to refiners
achieving this level of sulfur control by
2004 (or 2006 if they were to take
advantage of the sulfur ABT program).
Unless a substantially higher average
sulfur standard were set or a
substantially smaller fraction of gasoline
were affected by our regulations,
refiners would have to make a
significant investment in technology to
desulfurize gasoline. Hence the cost to
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refiners would not be substantially
reduced if we selected a less stringent
average standard. Furthermore, we
believe that a lesser reduction in
gasoline sulfur levels could require us to
reduce the stringency of the proposed
Tier 2 standards. A higher average
sulfur level would require less stringent
standards or more vehicle hardware
costs; either would reduce the
effectiveness of our proposed combined
program.

At the same time, we recognize the
need to provide some flexibilities to
refiners in meeting our proposed
standards, to ensure that the program is
implemented in an orderly manner,
without severe consequences in the
initial months (for example, supply
shortages or substantial spikes). Hence,
we have proposed to allow less stringent
caps in 2004 and 2005 (through 2007
under the small refiner provisions
discussed below) to balance the needs of
the technology with the regulatory
burden, economic impact, and ability of
the refining industry to reduce sulfur
levels in this time frame. Given that Tier
2 vehicles would be phased in over
several years and that the vast majority
of gasoline would be capped at 80 ppm
by 2006 (when 75% of new LDV, LDT1,
and LDT2 sales would be required to
meet the proposed Tier 2 standards), we
believe that the potential damage to Tier
2 catalysts would be minimized.
Furthermore, since the gasoline
distribution system is fungible (i.e.,
gasoline from multiple refiners may be
mixed together, and gasoline produced
at one company’s refinery may be sold
at another company’s retail station), any
gasoline that approached the higher
caps in 2004 and 2005 would be highly
likely to be diluted by lower sulfur
gasoline, further limiting the potential
negative impact on Tier 2 vehicles.

We have also proposed to permit
compliance with the 30 ppm refinery
average with the use of credits
indefinitely, not just in the years during
which the corporate average is reduced,
as long as the applicable per-gallon caps
are not exceeded. We would like
comments on whether this provision
should end, and if so, what date would
be appropriate to require every refinery
to meet the 30 ppm standard with actual
production. We also encourage
comments on whether corporate
averaging (aggregation of refineries
owned by a single entity) should be
allowed for compliance with the 30
ppm standard, in 2004 and 2005 (in
addition to corporate averaging to the
pool standard) and/or beginning in
2006.

In light of our technical conclusions
about the need for these standards, and

our concerns about the irreversibility of
the sulfur effect, we believe the 30 ppm
average/80 ppm cap is the appropriate
sulfur level to enable vehicles to meet
the proposed Tier 2 standards and to
maximize the emissions reductions to
be achieved from this program in a cost-
effective way. We welcome comments
on these conclusions. We are also
interested in any information on the
reversibility of the sulfur impact on
NLEV and Tier 2 catalysts that may
supplement our understanding of how
reversibility may differ with exposure to
different sulfur levels and how this
difference would impact our selection of
the 30/80 standards. We also solicit
information about what, if any engine or
catalyst design modifications could
minimize the irreversibility of the sulfur
impact and about how compliance with
the SFTP standards could impact
irreversibility (for either NLEV or Tier 2
vehicles).

iii. Should a Near-Zero Gasoline
Sulfur Standard Be Considered?

The auto industry, represented by the
Alliance of Automobile Manufacturers,
have supported a gasoline sulfur control
program that would require 30 ppm
gasoline in 2004 with a further
reduction to “‘near-zero’” levels (less
than 5 ppm) by 2007. They believe that
near-zero sulfur levels would enable the
emission control technology that would
ultimately be necessary to meet
standards similar to those we are
proposing today. They also believe that
very low sulfur gasoline would
significantly increase the emission
reductions of the program as compared
to a 30 ppm sulfur program.

We are also aware of concerns that
advanced emission control and fuel
efficient technologies, such as gasoline
direct injection engines and automotive
fuel cells, may require zero or near-zero
sulfur levels to achieve Tier 2 emission
levels over their full useful life (or in
some cases, even to operate for a
significant length of time). At the same
time, we’re aware that there may be
technological solutions to these
problems that may allow these
technologies to operate on gasoline
averaging 30 ppm sulfur. For example,
it may be possible to regenerate (remove
the sulfur from) the emission control
technologies used by gasoline direct
injection engines on an ongoing basis.
Similarly, it may be possible to prevent
sulfur from entering a fuel cell through
the use of a sulfur “‘guard” made, for
example, of zinc oxide, that might need
to be replaced periodically.

We believe at this time that our
proposed Tier 2 standards could be met
with conventional technology if
gasoline averaging 30 ppm is available.

Nonetheless, for the reasons put forward
by the auto industry and others, we also
believe that it may be desirable in the
long term for all gasoline in the U.S. to
average substantially below 30 ppm
sulfur. We encourage you to comment
on the question of requiring gasoline
sulfur levels under 5 ppm in the 2007
and later time frame. If you are
commenting on this issue, we encourage
you to take a broad view and to discuss
all of the following questions in your
comments:

* What technological options would
be opened to manufacturers of vehicles
and emission control hardware if near-
zero sulfur fuel were available?

« What additional air quality benefits
would be achieved?

« What changes in vehicle engines
and emission control technology would
be needed to achieve these emission
benefits, absent reductions in gasoline
sulfur levels beyond our proposed 30
ppm standard? What would these
changes cost?

¢ What is the maximum sulfur level
that advanced technologies, including
gasoline direct injection and automotive
fuel cells, could be designed to
withstand if they are to be
commercialized under the proposed
Tier 2 standards? In what time frame
might substantial commercialization of
these technologies occur?

« How feasible is production of near-
zero sulfur gasoline for the refining
industry? What technologies would be
required? How would this vary from
refinery to refinery? What additional
costs, beyond those expected for a 30
ppm sulfur program, would be
incurred? How would the timing of a
near-zero sulfur requirement affect
refining costs?

¢ Would equipment used to make 30
ppm have to be modified or replaced to
make near-zero sulfur gasoline? If so,
how would this affect the time frame in
which a near-zero sulfur level in
gasoline could be achieved? Would the
time frame for achieving these levels be
different if refiners were not required to
meet a 30 ppm standard? Is there
another sulfur concentration that could
be easily achieved as an intermediate
level before achieving near-zero levels?

¢ What other issues should we
consider in evaluation of further
reductions in gasoline sulfur levels?

iv. Why Are We Proposing Less
Stringent Standards for 2004 and 2005?

We are proposing to permit corporate
average sulfur levels to be somewhat
higher than 30 ppm, and maximum
sulfur levels to be higher than 80 ppm,
under the ABT program in 2004 and
2005. This proposal is meant to provide
greater flexibility for refiners to meet



