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1. Standards

a. Level of Standards

Summary/Description of the lssue

In the NPRM, EPA proposed enission standards for on-highway heavy-duty engines
beginning in 2004, The focus of these standards was a combined NMHC+NOx standard of 2.4
g/bhp-hr with the option of 2.5 g/bhp-hr NMHC+XN0x provided that NMHC is less than 0.5
g/bhp-hr. No further PM control was proposed in addition to this standard, The proposed levels
were based on what EPA considered to be the greatest achievable reductions from technology
expected to be available in 2004, giving appropriate consideration to cost, energy, and safety,
Because this 1s a technology forcing standard with a long lead time, EPA proposed that any final
standards, including PM, would be subject to a review scheduled to take place in 1999,

Comments

Commenters showed general support for the NAMHC+NOx standard proposed by EPA.
Manufacturers expressed specific support for the option of two NMHC+NOx stand rds and
stated that they believed that lower PM levels would not be feasible in 2004 in addution to lower
NMHC and NOx levels. These comments were stated to be subject to the results of the 1999
review,

Several commenters disagreed, however, with the proposed omission of further PM control
in 2004, Several commenters stated that they thought that a target of 0,05 g/bhp-hr PM would be
mare approprate. They commented that a stringent standard should be targeted as part of the
1999 review and only then relaxed if necessary. One of these commenters stated that this level is
feasible and appropriate since urban buses currently centify 1o 0.05 g/bhp-hr PM.

Other reasons that were suggested for a more stringent PM standard include: recent
epidemiological evidence on the health effects of particulate matier, EPA staff"s recommendation
to lower the PM NAAQS and consider a fine PM standard, and the commented belief that HDE
ermissions are the largest transportation source of both PM10 and PM2.5. One commenter noted
that almost all diesel PM enussions are [ess than 1.0 microns in size, and stated that panticles of
that size are especially hazardous, The commenter alleged that by not proposing a ughter PM
standard, EPA is sending a message that HDD PM control is not a high prierity. Another
commenter suggested that the NPRM ignored the potential of aftertreatment to lower PM without
adversely affecting NOx emissions. In addition, EPA received comments both supporting and
opposing the implementation of a standard for particulate matter less than 2.5 microns in
diameter (PM2.5).



Analysis/Respons

EPA understands the concerns that have been raised and has an interest in pursuing further
control of PM emissions of appropriate. As discussed in more detail in the Regulatory Impact
Analysis, PM emissions can cause risks to public health and welfare, including a range of
respiratory tlnesses and aggravation of cardiovascular disease, EPA is reviewing and will
continue to review many strategies for reducing harmful emissions of PM, including reduction of
emissions from internal combustion engines, In fact, the reductions in NOx emissions resulting
from this rule will significantly lower secondary formation of nitrate PM.'

However, based on the information available today and the statutory factors set forth in
§202(a) 3 A) of the Clean Air Act, EPA cannot conclude ot this time that the current diesel PM
standards can or should be lowered in 2004 in the context of an approximate 50 percent reduction
in NOx. Because of the trade-off between NOx and PM emissions, manufacturers will have to
undertake considerable effort to keep PM emissions belo - the current standard while essentially
halving NOx emissions, This trade-ofT 15 discussed in more detail in the Regulatory Impact
Analysis. EPA cannot be certain at this time that any further reductions in PM emissions can be
realized in a manner that is durable, relizble for the majority of the fleet, and cost-effective.

Open 1ssues regarding control technology and strategy have contnbuted to the Agency’s
decision not 1o lower PM standards at this tume. To date, most medium heavy-duty and all heavy
heavy-duty diesel engine families have been successful in meeting the 0,10 g/bhp-hr diesel PM
standard using in-cylinder or engine-based control strategies, However, most of the light
heavy-duty diesel engines have emploved the use of aftertreatment devices such as oxidmion
catalysts to reach this level, All urban bus engines have used aftertreatment to achieve the
applicable 0.05 g/bhp-hr diesel PM standard, albeit at somewhat higher cost and cost
effectiveness values than for truck engines. While there are clearly different emission control
strategy philosophies among the manufacturers and differences among engine technologies that
lead to these vanations in technological approach, further work s needed to identify and evaluate
what set of control strategies have the greatest potential to achieve full life emission control at
diesel PM levels less than 0,10 g/bhp-hr while also reducing NOx to approximately
2 gbhp-hr. This ultimate set of strategies may involve aftertreatment techniques similar to
those currently used on light heavy-duty diesel engines and urban buses or could be a technology
still in research and development. At this time, it 1s highly uncertain that potential methods for
heavy-duty engines to get down to levels below 0.10 PM and 2.0 NOx are reliable for the full
useful life for the great majority of the heavy-duty fleet.

The ability of urban buses 1o achieve a PM level of 0.05 g/bhp-hr does not necessarily mean
that this level 1s feasible for all heavy duty diesel engines. Urban buses operate at much lower
speeds and loads than most heavv-duty vehicles which reduces the stress on aftertreatment

‘Benefits of Mobile Source NOx Eelated Particulate Matter Reductions, Qctober [99%6,
EPA Contract Mo, 65-C5-00[10.



devices. Most urban bus aperators have maintenance facilities which can handle any special
maintenance needs refated to emission contrel equipment. Urban buses experience a typical
duty-cycle for which equipment can be designed as opposed to truck engines which can be
applied to several different types of truck applications and can experience a much wider range of
duty-cycles. Some of these duty-cycles may be much more stressful than the duty-cvele of urban
buses. Duty-cycle is important because the engines must be designed to meet the standards over
thetr full wseful hves, Requinng a small subset of engines to meet a more stringent standard does
not necessarily justity the teasibility or cost-effectiveness of the standard for all heavy-duty
engines. Finally, urban buses are under congressional mandate for lower PM emissions because
they operate in heavily populated areas where higher costs are justified. This is not to say that it
would be impossible or inappropriate for the Agency to mandate a standard of 0.03 g/bhp-hr for
all heavy-duty engines in the future, but funher work is needed to address the different stralegies
that may be needed for these engines.

Closely related are the issues of cost and cost effectiveness. The purchase and operating
cost implications of any additional control technology must be considered as part of further
evaluation, as should the cost-effectiveness of further reductions in new engine emission
standards. This is best evaluated in the context of the possible control technologies as discussed
above. Although a 0,05 g/bhp-hr standard would represent a 50 percent reduction in the PM
standard. it would yield significantly less emission berefit than past incremental changes in the
PM standard (e.g.. 060 g0 0.25 gin 1991 and 0.25 g 1o 0.10 g in 1994). If high-cost
altertreatment technology is needed to achieve a new standard, the cost effectiveness may be
significantly higher than with past standards.

There are other open scientific and technical issues that EPA plans to consider prior to the
1999 review. One s related (o the form of the diesel particulate standard. Current EPA diesel
particulate standards are based on mass per unit work (g/bhp-hr), and EPA continues to believe
that this is the appropriate form for setting standards, Recently, an issue of a potential impact of
technology on panticle size distnbution has arisen. Virtually all diesel particulate matter has a
diameter less than 1.0 micron and is thus fully respirable by humans. A recent study sponsored
by the Health Effects Institute on two similar and recent engine models (one of a later
technology) indicated that while the total mass of PM emissions was [ower in the newer
technology engine, the remaining particles from the new engine were smaller in diameter and
more numerous’, The implications of this information are not clear either with regard o
technology or health effects. While EPA continues to believe that mass-based emission
standards for PM are the most appropriate form, more information on the impact of any advanced
engine and emission control technology on diesel PM size, particle count, and chemical
constitzents as well as the health effects of any changes in these particle charactenstics would be
helpful.

K.J. Baumgard, I.H. Johnson, “The Effect of Fuel and Engine Design on Diesel Exhaust
Particle Size Distributions,” Society of Automolive Engineers, 960131, 1996,
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Another issue 1s reloted to the magnitade of the directly-emitted diesel PM inventory and its
relative wir quality impact. Unlike nonroad diesel engines PM emissions, highway diesel engine
PM emissions have been controlled since 1988, and represent an 80 to 90 percent reduction over
uncontrolled levels. Nonetheless, it is clear that control of diesel PM emissions is important, and
more data on the percentage of highway engine diesel PM in the various urban areas and
nonattamment area inventories and the in-use performance of controlled highway diesels would
be helpful in guiding the Agency's future initiatives with regard to potential highway diesel
engine PM control strategies. As noted above, tightening NOx standards alone results in lower
levels of ambient PM due to the accompanying reduction in secondary formation of nitrate PM,
as discussed elsewhere in this rulemaking,

In conclusion, EPA believes there are too many uncenainties at this time to mandate a lower
standard for PM at the same time EPA is requiring a virtwal halving of the NOx standard.
Morcover, as EPA did not propose a lower PM standard, it could not take final action on any
such lower standards without notice and comment. However, EPA is committed to funther
review of control of highway diesel engine PM emissions. EPA considers such emission control
to be an important air quality goal and plans to funther study these issues and others over the next
twa years, and to reassess the diesel PM standard in the 1999 review. In that context, EPA
encourages continued research and development on PM control techrology and seeks input in all
of the arcas described above,

b. Stringency of Heavy-Duty Gaseline Engine Standards

Summa seripli the Tssue

EPA proposed to adopt the same emission standards applicable to both diesel and Otto-cvele
heavy-duty engines. Otto-cycle heavy-duty engines are primarily gasoline-fueled engines.

EDITlITlEﬂIﬁ

Gasoline engine manufacturers commented that the proposed standards were sufficient and
would be technologically challenging due to high in-use deterioration of emission control
technologies used in gasoline engines.

Prior to publication of the proposal, however, environmental groups provided comments
highlighting manufacturers’ cenification data for the 1996 model year, which included some
engine families with emission levels considerably below the standards proposed for the 2004
model vear. EPA raised this issue in the proposal by requesting comment on the possibility of
adopting more stringent emission standards for heavy-duty gasoline engines, Certification data
for 1997 showed a greater number of engine families emitting at or below the 2004 levels, with
some engines certified at emission levels only ten to twenty percent of the 2004 emission
standards,



Analvsis/Response

At this point, EPA 15 not ready o take final action on the issues associated with Otto-cyvele
HDEs and is not finalizing any revised standards for heavy-duty Otto-cvele engines. EPA
intends to issue 2 Supplemental Notice of Proposed Rulemaking 1o address these engines
specifically. A variety of options are under consideration for inclusion in the supplemental
proposal. First, as described in the initial proposal, EPA may pursue a more stringent numerical
standard using the existing test on an engine dynamometer. Second, EPA will evaluate the
appropriateness of adopting emission standards for some otto-cyele heavy-duty vehicles based on
testing with a chassis dvnamometer. Chassis testing. and associated standards, could be
patterned after the program adopted by the California Air Resources Board for medium-duty
vehicles. Alternatively, EPA could develop a test and standard using the chassis test cyele
specified in 40 CFR 86, Subpart M for heavy-duty gasoline vehicles.

c. Period of Stability

Summary/Description of the fssue

The Clean Air Act requires a three year minimum period of stability for any new standard
applicable to highway heavy-duty engines [see 42 U.5.C, 7521 (a)(3){C)). There is no intended
period of stabality discussed in the NPRM; however, the cost-effectiveness analysis in the RIA
assumes fve years to recoup the fixed costs.

Comments

Several heavy-duty engine manufacturers commented that they consider an eight vear
minimum period of stability to be necessary to make the investment in technology required by
the proposed standards. A peniod of stability longer than three years required by the CAA was
also supported by a petroleum refiners’ association with the rationale that there is a low or
nonexisient reluerm on money invested to reduce emissions,

Analysis/Response

EPA has not included any provisions regarding stability in the final rule since the period of
stability would instead be addressed in any future rulemakings. EPA thought it reasonable to
spread the fixed costs over five vears in its cost analysis; however, this is not directly related to
the period of stability. EPA has received a great deal of public comments asking for greater PM
reductions. The ultimate period of stability will be defined in any future rulemaking to revise the
standards; in no case will the period of stability for the standards finalized today be less than the
statutory three vear minimum.



d. Harmonization
Summany/Descrption of the Issue

EPA has proposed that the standards in the NPRM apply nationwide, This does not
represent a preemption of California’s authority to set lower standards, but rather represents
cooperation between the U.S. EPA and the California EPA. To contribute to the nationwide
harmonmization of engine standards, California has changed its intentions of a ULEVY program
which would require 15 percent of vehicles from 6,000 to 14,000 [bs GVWR to meet 2 0.05
g/bhp-hr PM standard. Under the changed ULEVY program, all heavy-duty engines will have to
meet the previous ULEV NMHC4+NOx standard of 2.5 g/bhp-hr rather than the previous LEV
standard of 3.5 g/bhp-hr, but the ULEV PM level will be raised to 0.1 g/bhp-hr.

Comiments

California and other commenters were generally supportive of a 30-state standard including
truckers who support harmonization so they can travel uninhibited between states, However, one
commenter was concerned that harmonization will result in increased PM in California because
the ULEV standard of 0.05 g/Mhp-hr would not be put in place.

Analvsis/Response

EPA agrees that a uniform standard provides less economic burden to heavy-duty engine
manufacturers and truckers than does separate Federal and California standards. In addition,
EPA has calculated that any increase in the California ULEY PM level would be more than offset
by the secondary PM reductions from NOx control on interstate trucks used in California. This 1s
especially true since the vehicles over 8,500 lbs GVWR would most likely not be centified to the
0.05 g/bhp-hr PM standard since the ULEVY standard is more easily met by lighter trucks and
California allows ABT. Even if the 15 percent of heavy-duty engines sold in California met the
ULEV standards were distributed evenly (rather than the majonity of ULEVs being between
6,000 and 8,500 lbs), EPA calculates that the national program finalized today will result in more
than three times the PM reductions in California from heavy-duty engines than the ULEY
program through secondary PM reductions. This calculation was made based on the following
assumptions:

1) 25 percent of the heavy-duty vehicle miles traveled in California are from out of state
trucks (based on ARB data),

2} the CA ULEV program results in a 0.05 g/bhp-hr engine specific PM benefit (for ULEV
engines) over the proposed national program.

3} the NPRM would result in o 1 g/bhp-hr NOX engine specific NOx benefit over the CA
ULEV engines, and



4y the fraction of NOx converted to nitrates in souhern California is approximately 0.07
g2 thased on an October 1996 SAl report to EPA titled "Benefits of Mobile Source
WOx Related Particulate Matter Reductions™).

e. Urban bus standard

Summary/Description of the Tsse

The proposed MAMHC+KNO0x standard would apply to urban bus engines, and the PM
standard for these engines would remain at the current level of 0.05 g/bhp-hr for new engines and
0,07 p/bhp-hir in use,

4 [%

Manutfacturers commented that the urban bus PM standard would have 1o be relaxed to meet
the proposed NMHC+NOx standards. These commenters stated that 2 0.10 g/bhp-hr PM
standard would be mare appropriate because reducing NMHC+NOx from these engines will
require significant technical improvements and there is generally a trade-off between NOx and
PM emissions. One manufacturer stated that they understood that a maximum standard of 0.07
g/bhp-hr PM would be allowed by the Clean Air Act. However, others commented that 0.05
2/bhp-hr PM would be feasible for all HDEs. These comments are described earlier under
“"Level of Standards,™

Analysis/Response

Urban bus engines are and will continue to be a special case because they have unique
operating characteristics, are used in only a limited range of vehicle applications, and are treated
differently than truck engines in the Clean Air Act. Urban buses experience a typical duty cyele
for which engines can relatively easily be designed; truck engines, in contrast, can be applied to
several different types of truck applications and can experience a much wider range of duty
cycles. The duty cycle that engines will see is important because manufacturers must design
cngines to meet the standards over their full useful lives. Moreaver, the particular emphasis on
PM reduction in section 219 indicates that Congress was especially interested in such reductions
from wurban buses, which operate in heavily populated areas, and that Congress considered more
stringent standards appropriate for such engines. For these reasons, EPA believes that the new
NMHC+NOx standard along with the more stringent urban bus PM standard will be feasible and
appropriate for urban buses. As pant of the 1999 review, EPA will reevaluate the appropriateness
of the urban bus standards. Even should new information available in 1999 suggest the standards
of 2.4 g/bhp-hr NMHC+NOx and 0.05 g/bhp-hr PM beginning in 2004 would not be appropriate
for urban buses, EPA would not expect to relax PM contrel in order to save the 2.4 g/bhp-hr
NMHC+NOx standard beginning in 2004 given Congress' focus on PM control from urban
buses.

o






alysisBespnns

EPA believes that this regulatory action needs 1o be viewed in the context of several other
intiatives that EPA is undertaking.  In 1990, Congress directed EPA to study the emission
impacts of nonroad engines, vehicles, and equipment and regulate them if they contribute
significantly 1o ozone and other air pollution in more than one nonattainment area. See 42 USC
7547, EPA has already finalized emission standards for several categories of new nonroad
engines, vehicles and equipment and has proposed or plans (o propose standards for other
categories (including standards for locomotives and further standards for nonroad diesels that are
comparable to those finalized for highway HDESs),

In the preamble and Regulatory Impact Analysis (RIA) associated with this action, EPA
summarizes its position that [arge NOx reductions are needed from many sources if ozone air
quality is to reach acceptable levels in many areas, For the foresecable future, EPA and the states
will need to seek cost effective emussion reductions from as many sources as possible if air
quality goals are to be met. EPA believes that new standards for highway HDEs are consistent
with this perspective and an important part of a balanced overall solution,

EPA agrees with other commenters that its current efforts to promulgate more stringent
standards for heavy-duty engines is prudent and necessary, However, EPA notes that current and
previous standards are based on the technology that is feasible and appropriate at the time the
standards are promulgated.

2. Averaging, Banking, and Trading

EPA proposed establishing a modified averaging, banking, and trading { ABT) program for
Otto- and diesel-cycle engines to begin in 1998 and end in 2006. The primary features of the
modified program would be that credits generated for use in meeting the new standards would
have no life limits and credits would not be discounted. The current ABT program, which would
stay in place for credits used 1o help comply with the NOx and PM enmussion standards between
1998 and 2003, limats credit life to three years and discounts banked credits by 20 percent. Due
to the change in the form of the standard from NOX to NOx plus NMHC, EPA proposed to allow
NOx-based credits to be used to meet the NOx plus NMHC standard. Credits could only be
generated and not used in the modified program prior to 2004, Credits could be transferred from
the modified program to the curtent program but would be subject to its life limit and discount
provisions. EPA also proposed to allow both credit generation and credit use on a sales-weighted
average horsepower basis in licu of the “buy high/sell low™ provisions of the current ABT
program, as found in 40 CFR §36.094-15 (c)(2). In addition, the proposal included provisions o
require that manufacturers maintain a compliance margin (the difference between the
certification level and the Family Emissions Limit (FEL)) of at least 5 percent unless data was
available 1o show that a lower value was justified. The modifications were proposed to be
available for both NOx and PM emissions. The following is a summary of the significant
comments EPA received on various aspects of the proposal and EPA'S analysis/response,
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Commenis

Manufacturing organizations, including the Engine Manufacturers Association (EMA) and
the Natural Gas Vehicle Coalition {NGVYC), commented that manufacturers need the flexibility
of an expanded ABT program in order for the 2004 standards to be cost effective and .
technologically achievable for diesel-cycle engines.

Health and environmental groups’ and two state organizations believe that the effect of the
proposed modified ABT program would be environmentally negative. While commenters did
not question the theoretical value of ABT, some questioned whether the current ABT program
achieved its goals. These commenters suggested that until EPA can show that the current
program 1s effective in promoting the greatest level of emission reductions and stimulating
technological advances, EPA should take no action to expand ABT. Some commenters stated
that the ABT program offers manufacierers an oppertunity to reduce and delay their
responsibility to limit emissions from heavy-duty engines. Commenters questioned whether or
not the program achieves the same emission reductions as an “every engine” standard, The
skepticism of these commenters was linked to their assertion that EPA does not have an effective
in-use compliance program for highway HDEs., They suggested that the current ABT program
without the potential deterrence provided by an effective in-use program offers manufacturers the
opportunity to game the certification process and avoid introducing advanced control technology.
One commenter also commented that EPA has not provided sufficient evidence that the further
flexibihty proposed is needed for NOx compliance purposes. For these reasons, commenters also
sggested that the program modifications should not apply to PM, especially since EPA did not
propose a change to the PM standard,

Analvsis/Response

As described below, EPA has made some changes to the modified ABT program in response
to comments on particular issues such as credit discounting. For diesel engines, EPA believes
that the final version of the modified ABT program helps make the 2.4 g/bhp-hr standard in
moxle] year 2004 appropriate under the CAA. EPA is able to impose a more stringent standard in
model year 2004 by modifying the ABT program. As discussed below, EPA also continues to
believe that, even with the modifications proposed, the effect of the ABT program alone, separate
from the level of the standard, is at worst environmentally neutral. Moreover, it is ¢lear that the
program provides emissions reductions earlier than would otherwise be achieved., Although all
engines would not meet the more stringent standard beginning in 2004, their excess emissions
are offset by engines that are cleaner than the applicable standard prior to 2004. Moreover, the
more stringent standard is itself based on the availability of credits, and thus may not have been
mandated in the absence of such credits. Furthermaore, these early emissions reductions prior to

' "Health and environmental groups” refers to comments submitted by the Union of
Concerned Scientists and the Natural Resources Defense Council on behalf of several
organizations, September 11, 1996, Docket A-95-27, #IV-D-15.
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2004 represent the carly intreduction of emissions reduction technologies or strategtes that
manufacturers would not otherwise be required o apply, which has the advantages discussed
above. Manufacturers are able to earn credits for expenimentation with advanced technologies.
In addition, by spreading out the emissions reductions, manufacturers are able to optimize their
product plans without overall loss of emissions reductions. All of these points help to allow for
the adoption of o lower standard than would otherwise be reasonably achievable, The ABT
changes therefore should not add uncertainty to air quality planners” ability to rely on these
reductions.

Figures | and 2 provide an illustration of these points. They show a scenario where credits
are accumulated and then used at a consistent annual rate of 0.5 g/bhp-hr per engine for NOx and
0.01 g/bhp-hr per engine for PM. The effect of the proposed changes are that manufacturers are
able to accumulate credits and use them over a longer period of time such that there are more
credits avanlable and more flexibility. Figure 3 llustrates the effect of the use of the proposed
ABT program on average per vehicle fleet emissions over the first several years of the program
under a scenario where 0.5 g/bhp-hr of credit is earned per engine sold for 6 years prior to 2004,
and then 1.0 g/bhp-hr of credits per engine is used for the following 3 years." The figures show
how ¢redits may be eamed through early emissions reductions and the eredits are then used 10
offset excess emissions later with a net impact on emissions reductions of zero when compared
to the baseline impact of the standard itself. Manufzacturers do not reduce their emissions
reductions at all and only delay reductions to the extent that they have achieved extra reductions
earlier.

* Based on MOBILS mode).
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Figure 3

HDDV Fleet NOx Emissions
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EPA does not believe that the ABT program results in the loss of emissions reductions. One
primary 1ssuc rased by commenters concerns the lack of an in-use compliance threat and '
comphance margin shaving issues. These issues are addressed below in section 2.f. With the 4.0
gfohp-hr standard, which is effective beginning in 1998, EPA does not believe there is potential
for windfall credits for diesel engines. Rather, certifying engines below the 4.0 g/bhp-hr level
will require manufacivrers to make changes to their engines. Figures 4 and 5 show [997
certification for NOx and PM emissions from diesel engines. Of the 102 diese] engine families
listed in the Table, only eight have NOx centification levels less than 4.0 g/bhp-hr, and the
majority are certified ot a level of 4.5 g/bhp-hr or more.” For diesel engines, EPA has also
concluded that the task facing the manufacturers is difficult and that there is a need for modified
ABT provisions to improve technological feasibility.

* The NOx standard prior to the 1998 model vear is 5.0 gbhp-hr, with 2 4.0 g/bhp-hr
becoming effective for the 1998 model year,
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Figure 5: Distribution of 1997 PM HDDE Certilication Levels

As is laid out in the technology and cost analyses in the RIA, EPA expects that meeting 2.4
g/bhp-hr NMHC+NOx and 0.10 g/bhp-hr PM will require new technology, heretofore unused in
heavy-duty diesel applications. Such technology has potential operating cost and durability
implications which may make it prohubitive to meet the standard for every engine family
beginning in 2004, Some engine families will represent a more difficult challenge for engine
manufacturers than others and manufocturers may need additional time for the more difficalt
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Comments

Engine manufacturers strongly supported infinute credit life, and suggested that the change
be permanent rather than applied only to credits generated from 1998 through 2006. EMA
commented that a credit life limit only creates an incentive to use credits before they expire.
Rather than waste credits, manufacturers would have an incentive to defer lower emitting
technologics in order to use up the credits. EMA commented that EPA should encourage the
saving of eredits by allowing unlimited credit lite on a permanent basis,

EPA also received comments that unlimited credit life was inappropriate. Health and
environmental groups recommended that the modified program expire in 2004 and that all credits
generated under the modified program be transfecred back to the current program at that time, be
subject to u three year credit life limit, and expire in 2007, Their rationale is that liberalized
credits accrued pror to 2004 would aid manufacturers in the transition to model year 2004
standards but should not be available in later vears to unduly delay the introduction of engines
meeting the new standard levels. They raised the concern that a longer credit life would curnail
the program’s ability to force improvements in technology and generale reliable emissions
reductions. Health and environmental groups also suggested the modified ABT program should
end because 1t would cause uncertainty for state planning organizations, Supporting rationale
and information regarding the scope of the problem were not provided. Further, the commenters
recommended that EPA set a cut-point of 3.5 g/bhp-hr and that engines certified above the cut-
point not be eligible for enhanced credits, including unlimited life. EPA received comment from
other commenters opposing unlimited credit life credits but they did not provide supporting
rationale.

AnalvsisResponse

EPA agrees with the rationale presented by the engine manufaciurers for unlimited credit
life. There would be an environmental benefit associoted with limiting credit life if
manufacturers allowed credits to expire. However, credits are not generated without a cost to the
manufacturer and/or the consumer and thus they have value o a manufacturer, If faced with
credit expiration, manufacturers would likely use the credits if at all possible. Manufacturers
have not been inclined to allow credits to expire in the past.” Future credits are even more
valuable due to the more striingent standards.

For the highway heavy-duty engine program, EPA believes that an unlimited credit life is
appropriate and beneficial for several reasons, There is no advantage environmentally to forcing
or encouraging credits to be used because credit use results in a higher emitting engines. EPA
does not agree that allowing an unlimited credit life unduly delays the introduction of technology.

" Based on EPA heavy-duty engine compliance records in which manufacturers report to
EPA on their credit generation and use. Engine Programs and Compliance Division of the Office
of Mobile Sources, 401 M St. SW, Washington DC, 20460,
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While unlimited eredit hife would create the potential for technology delay on a few families,
limiting credit life would encourage technology delay in the near term since it would be “use or
lose™ for the credits. Allowing for holding of credits delays the incentive to use dirtier
technology rather than delaying cleaner technology. Furthermore, EPA believes some
manufaciurers are likely to exercise the option of retaining credits for future use. [t s of value 1o
the manufacturers to hold a portion of their credits as a back stop against future uncertainty in
proeduction line testing or Selective Enforcement Audits. Credits that are not used, but kept in an
account, represent a benefit to the environment.

EPA believes that a limiat on credit life would in this case to some degree stifle the
development and intreduction of new technology. The stringency of the 1998 and later model
vear standards is not likely to allow for credits to be generated without the application of
addittonal emisstons controls, Manufacturers will Likely expend significant resources (o generale
credits. Regulatory provisions which limit manufacturer flexibility in credit use have the effect
of reducing credit value and thus also reduce the incentive to invest in the development and
introduction of new technology. With limits on credit life, a manufacturer would plan carefully
and would not generate credits that are not needed in the ume frame before they would expire.

EPA recognizes that this is a departure from the current ABT program for heavy-duty
engines but believes that it is warranted given the stringency of the standards being finalized for
2004 and later model years, Initially, the Agency adopted the banking and trading program with
standards already established and with a lack of expenience with credit programs. These factors
lead the Agency to adopt conservative measures such as limited eredit life to limit the program’s
scope. However, providing the manufacturers with the degree of freedom represented by
unlimited credit life may aid them in meeting the 2004 and later model year standards. As
discussed above, EPA does not belicve that the provision has negative environmental
consequences.

Another long-term consideration is the possibility that a large bank of credits could be
accumulated for use to be used against a future standard. EPA expects that credits generated
before 200 will be used substantially to meet the new 2004 standard. Given the stangent level
of the new standard, EPA does not expect significant generation of credits immediately after
2004, However, over several years significant credits could be generated. EPA believes that the
generation of credits would be beneficial for the environment, as they would represent a
significant step in emissions reduction beyond the stringent 2004 standards. Given that there
may not be another new standard in place for a number of years after 2004, unlimited credit life
could be essential in providing incentive for credit generation. Once credits are generated, it is
likely that manufacturers will hold some credits for emergencies, which could result in a benefit
for the environment. Unlimited credit life after 2004 would be a significant incentive in the ABT
program for the pull ahead of technology in the post 2004 time frame, which can provide
significant information regarding the viability and reliability of such technologies. Also, the
generation of such credits after 2004 would be considered in any revision of the standard in the
future.



For all of the reasons stated above, EPA also does not believe that a cut-point should be
implemented for determining whether or pot an engine is ¢ligible for generating unlimited life
credits, All of the credits earned prior to 2004 are likely to be very valuable 1o manufacturers in
meeting the 2004 standards, Applying a credit life limit to a portion of the credits is unnecessary
and could render those credits useless in meeting the 2004 standards, thus negatively impacting
the feasibility of the standards, The concepts of a cut-point is discussed in detail in the
following section, “Credit Discounting and Cut Points”, In summary, EPA is adopting unlimited
credit life for credits generated under the moditied ABT progrom during the 1998 model year and
thereafter.

With regard to the effects of ABT on state planning, EPA assumes that the source of
uncertainty would be that planners will not know in advance when credits will be earned and
when they will be used. The commenter did not provide details and State organizations did not
provide similar comment to the Agency regarding the effect of ABT on planning. In response,
the impact of the program on flect make-up is not expected to be significant enough to cause
modeling problems. Family-to-family and engine-to-engine variability within any given vear is
expected to be greater than the variahility of the fleet from year to year. Also, the ABT program
will essentially average out over time 50 as not have an overall impact on the environment
{beyond the significant benefit of allowing the earlier introduction of a more stringent standard),
This 15 especially true because the overall in-use fleet at any one time i1s made up of vehicles with
engines certified over many vears and to different emission levels, Annual reductions or
offsetting increases relative to the standard will be dwarfed when compared to the magnitude of
the overall emissions reductions from the standards. Figure 3, provides an illestration of these
points. [t should be noted also, that the scenario modeled for Figure 3 represents an aggressive
use of the ABT program for credit generation and use. Actual use of the program is expected (o
be much more moderate. Therefore, state planning should provide the same level of certainty
regardless of the effect of ABT.

d. Credit Discounting and Cut Poinls
ummary/Descripti 5%

EPA proposed not to discount credits earned under the modified ABT program for use in
meeting the model year 2004 standards. The current program requires a one-time 20 percent
discount on all credits banked for future use. Although the discount provides a benefit for the
environment, EPA proposed to remove the discount because undiscounted credits would enhance
the feasibility of the proposed standard for the 2004 model year by increasing the flexibility
available to the manufacturer. EPA believed that the modification was justified by the
technological challenge faced by manufacturers in meeting the new standard. The benefits of
implementing the standard in 2004, as compared to a later model year, would far outweigh the
small environmental benefit of the discount. EPA proposed that the opportunity 1o bank credits
without a discount would expire at the end of made] year 2006, at which point the 20 percent



discount would return. The Agen.v sought comment on what expiration date, if any, would be
appropriate for the proposed progrum modification on credit discounting.

Comments

EMA commented that credit discounting should be eliminated permanemily. EMA stated
that with the existing 20 percent discount, there will not be enough incentive for manufacturers to
mnvest the resources necessary toamplement the technology needed to generate credits. Without
undiscounted credits, there is lintle hkelihood that lower emitting engines, new technologies, or
other innovanons will be commercizhzed in the marketplace.

EMA noted in their comments that engine manufacturers were willing to acquiesce 1o the
imposition of a cut-point five percent below the standard because of EPA's interest in ensuring
that eredits are generated by engines that provide true emissions benefits, rather than by engines
with emissions "marginally” less than the standard.' EMA viewed the cut-point as a trigger and
engines would be required to be certified below the trigger level before credits could be earned.
Once centified below the trigger, engines could earn credits from the level where the
manufacturer chose to set its FEL all the way up to the standard. EMA also noted that they did
not believe that such a tngger was necessary.

Health and environmental groups and others commented that the proposed enhancements of
unlimited credit life (previously addressed) and no discounting should not be available for engine
performing only marginally better than the applicable standard. The commenters recommended
that only engines certified below 3.5 g/bhp-hr NOx be allowed the proposed enhancements.
Commenters believe strongly that only engines reflecting an early introduction of technology
should be allowed credits without a discount or credit life limit. Some commenters guestioned
the proposed program’s polential for encouraging the pull ahead of cleaner technology, noting
that the more likely result will be minor calibration ¢hanges.

Health and environmental groups also recommended that the program enhancements end
with the 2004 model year and that credits be transferred back to the original program. Credits
earned in 2004 and later model years should be subject to the current program provisions. They
suggest that this scheme would aide manufacturers in the transition but not unduly delay the
introduction of HDEs meeting the proposed standards.

EPA also received comments from the Interstate Clean Transportation Cormnder (ICTC)
project which included a proposal for an alternative approach for ABT. ICTC is interested in
providing additional incentives for the introduction of substantially lower emitting engines as
carly as possible, ICTC suggested that undiscounted, unlimited credit life credits be allowed
only for engines meeting the proposed standards early, in order to provide such an incentive.

* It should be noted that this concept of a trigger is significantly different than the
compliance margin proposed by EPA, which is discussed below,
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Alternatively, ICTC recommended that bonus credits be given on a 1.5 to | ratio to
manufacturers certifying a 10 gfvhp-hr (NOx only) engine family prior to the 2002 mode] vear.
Although not clear, 1t appears that ICTC recommends that the manufacturers then be required 1o
continue to sell the 2.0 g/bhp-hr iNOx only) engines in 2002 and 2003 but not earn any credits
tor the early reductions in those years. The reductions in 2003 and 2004 would offset the bonus
credits awarded such that the effect of the program would be to provide the desired incentive and
wauld otherwise be, at worst, environmentally neutral.

Analvsis/Response

EPA's primary goal in proposing the changes to the ABT program was to enhance the
feasibulity of the new standards, a central aspect of which is the pull-ahead of technology which
15 beneficial for providing information that can be used to help ensure the reliability and
durabelaty of such technology for a manufacturer's entire heavy-duty product line, and that can be
used in connection with other regulatory programs.  EPA recognizes the merit in using a cut
point to encourage the use of new technologies to earn credits. Without a cut point, credits could
be eamed solely through smaller incremental changes to the engine such as cahbration changes.
While EPA believes these reductions are real, they represent minor engine changes rather than a
step forward in technology. EPA agrees that an appropriate NOx only cut point for the purpose
of encouraging new technology would be 3.5 g/bhp-hr. EPA believes that this is a level that
would ensure the use of new emissions control technologies.

EPA, however, also believes that even if credits are earned above 3.5 g/bhp-hr NOx they
stll represent an incremental emission reduction relative to what is required by the 4.0 g/bhp-hr
standard in effect for model years 1998 through 2003, The credits may be entical to
manufacturers’ efforts for meeting the 2004 standards and should be allowed to be generated
under the modified ABT program. EPA believes discounting credits for engines above the 3.5
g/bhp-hr cut point offers an appropriate way to provide an additional incentive to centify to below
the cut point, while still allowing generation above the cut-point.

EPA believes that a discount of 10 percent would balance the need to provide an incentive to
inteodd e new technology and also provide for additional flexibility to meet the propased
standards in mode] year 2004, The current banking and trading program was established with
standards already in place. It contained a 20 percent discount to ensure a benefit to the
environment from the program and to address possible windfall credit issues. However, with the
standards being implemented in 2004, the ABT program has matured and has become an integral
part of the enabling the 2004 standards to be feasible. Therefore, its benefit to the environment is
linked 1o the benefit provided by the new standards,

Each mobile source credits program is designed specifically for the source being controlled
and may or may not contain 2 discount. For example, the National Low Emission Vehicle
Program contains a credits program with a 10 percent discount designed to address windfall



credits issues.” EPA’s proposal for Open Market Trading program, which 15 being turned into
guidance to states, also contained a ten percent discount.™ Other engine regulatory programs,
such as the nonroad above 30 horsepower Phase [ diesel engine program and the manine engine
program. do not contain discounts because the ABT programs were established during the
stundards seiting process and were linked to the feasibility of the standards, "

Since EPA, as discussed above, does not believe that there is any automatic environmental
disbenefit associated with the ABT concept as it applies in this instance, a discount 15 not needed
as a means o protect the environment. A discount can, however, be useful as a means of
encouraging the pull-ahead of significantly cleaner enginesftechnology. EPA believes that the
discount of 10 percent for engine generaling credits under the modified ABT program at FELs
above 3.5 g/bhp-hr serves this purpose in this context thus promoting the ability of the
manufacturers to meet the standards,

In response to ICTC suggestions, EPA is concerned that implementing either of ICTC
recommendations would severely restnict the ability of the manufacturers to earn credits. EPA
believes that currently manufacturers are not in a position 10 produce diesel-fueled engines able
to meet a NOx level of 2.0 g/bhp-hr in a manner that would be marketable or cost effective.
Several vears of development of 2.0 g/bhp-hr engines are expected before the engines would be
marketable on a widespread basis. Although EPA appreciates the benefits of and shares an
interest in the early introduction of 2.0 g/bhp-hr engines, EPA believes that the ICTC
recommendations are too aggressive and would jeopardize the feasibility of the 2004 standard by
restricting credit generation. EPA believes that the 3.5 g/bhp-hr cut point described above is a
more appropriate means for encouraging the pull-ahead of technology.

With regard to reverting back to the current program’s 20 percent discount for banked credits
{eredit life has been addressed obove) in 2004, EPA believes that valid points have been made on
both sides of the issue. Due to the stringency of the standard, manufacturers generating credits in
2004 and thereafter will do so only through significant extra effort. Discounting diminishes the
manufacturers incentive to pull ahead technology in the post 2004 time frame. Conversely, EPA
also recognizes that the need for earning credits in this time frame 15 diminished compared to
before the 2004 model year because there are no new, more stnngent, post 2004 standards in
place. Also, a discount does provide an additional benefit to the environment in exchange for the
flexibility gained by the manufacturer,

* 62FR 31192 (June 6, 1997).
60 FR 39668 (August 3, 1995) and 60 FR 44290 (August 25, 1995),

" The nonroad Phase T rule was published June 17, 1994 (59 FR 31306) and the
regulations are contaned in 40 CFR Part 89, Subpant C. The marine rule was published
Friday, October 4, 1996 (61 FR 52088),



[f 2 discount is to be established for 2004 and later years, extending bevond the time needed
for the transition to thie 2004 standard, it should be based on creating an incentive for the
introduction of even cleaner technology. Such a goal is consistent with the concepts supporting
ABT and the research goals of the SOP." Since credits under the 2004 ABT program will be
based on NMHC+MOx, the trigger should be based on NMHC+NO0x. And, while at this time
there is little data to ascertain what emission level will distinguish truly cleaner technology in the
2004 and later time frame. EPA expects that some level less than 2.0 g/bhp-hr NMHC+NOx is
likely to reflect such a technology shift. To be consistent with the 1998 trigger, EPA believes a
(0.5 g/bhp-hr delta below the standard (i.e. 1.9 g/bhp-hr NMHC+NOx] is appropriate. Beginning
in 2004, engine families seeking to generate credits for banking must be centified to 1.9 g/hp-hr
NMHC+NOx 1o avoid a discount. Those centified above 1.9 g/ohp-hr but below 2.4 g/bhp-hr
would be discounted 10 percent as was the case for pre-2004 credits under the modified ABT
program,

However, engines certified prior to 2004 with FELs below the 2004 standard should be
allowed to continue to earn undiscounted credits for a limited period after 2004 if the families are
carried over to 2004 and later model years. This provides additional incentive to pull-ahead
engines meeting the new standards before 2004, Certifying an engine below the 2004 standards
prior to 2004 represents a very significant pull-ahead of technology. To allow the engine 1o
gencrate undiscounted credits in 2003 but then begin applying a discount in 2004 (assuming the
engine is at a level greater than 1.9 g/bhp-hr NMHC+NOx) could substantially truncate the
incentive 1o introduce the engine family prior to 2004. EPA believes the years immediately
following the implementation of the new standard offer the most challenges to manufacturers in
terms of technology and cost and thus that engines certified to less than 2.4 g/bhp-hr
NMHC+NOx before 2004 should be permitted to generate undiscounted credits for three model
years { 2004-2006). The three year peried allows manufacturers the full benefit of introducing a
new engine family with an FEL below the 2004 standards prior to 2004,

In summary, EPA 1s adopting a NOx-only cut point of 3.5 g/bhp-hr for 1998-2003 model
years, Banked credits earmed by engines with certification levels above the cut point would be
discounted by 10 percent. For 2004 and later model years, EPA is establishing a NOx plus
NMHC cut point of 1.9 g/bhp-hr. Banked credits from engine certified to a level above the cut-
point shall be discounted by 10 percent, unless the engine family has been carried over from the
2003 model year, For such carry-over engines, credits shall not be discounted until model year
2007, Engines with certification levels at or below the cut-points shall earn undiscounted credits.
The cut-points and discounting methodology apply to both NOx and PM credits (see discussion
on particulate matter below).

" In summary, the SOP's research goals call a joint industry/government research
program to develop an engine with NOx levels of 1.0 g/bhp-hr and PM levels of 0.05 g/bhp-hr
while maintaining performance, durability, safety, and efficiency.
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¢, Particulate Matter

Summuary/Descrniption of the [ssue

EPA proposed to apply the modified ABT program to credits generated for panticulate
matter (PM) reductions as well as NOx reductions. While the PM standard as proposed would
not change in 2004, the credits generated in the modified ABT program would be available only
for meeting the PM standard i 2004 and later model years.

Comments

Health and environmental groups opposed including PM in the modified ABT program,
stating that since EPA proposed no change to the PM standard in 2004, there is no reason that
munufacturers should be permitted to qualify for undiscounted, unlimited life PM credits to be
used toward the 2004 standards, The commenters argue that liberalized ABT for PM will allow
manufacturers to reduce NOx at the expense of PM, vet that strategy will not help manufacturers
transition 1o the final 2004 emission limits which seek NOX reduction without any change in PM
levels. The comments also note that "permitting higher PM is inconsistent with EPA’s goals for
liberalized ABT, which is designed to help manufacturers make progress toward the 2004
standards™,

Engine manufacturer comments on ABT did not differentiate between NOx and PM
emissions. EMA, for example, supported unlimited credit life and undiscounted credits for all
credits. Manufacturers did not make separate arguments for NOx and PM. Their comments are
addressed elsewhere in this document.

Analysis/Response

EPA believes that it is appropriate 1o include PM in the modified ABT program. For most
in-cylinder control technologies, there is a strong inverse relationship between NOx and PM
which makes it difficult to control both pollutants at the same time. The control technologies
expected to be used to reduce NOx to model year 2004 levels are likely to increase PM. These
PM increases must be addressed by the manufacturer which means that one of the effects of the
new NOx standard will be to require manufacturers to implement technology which achieves
both NOx and PM reductions. The technology is available to accomplish PM reductions, but at
this point it is not certain how effective or costly it will be in each family. Therefore, EPA
believes that applying the ABT meodifications to PM as well as NOx allows the manufacturer
maore flexibility in addressing the technology issues involved with reducing NOx emissions to the
NOx plus NMHC standard being finalized in this rule, while maintaining PM emissions at 0.10
g/bbp-hr. EPA does not agree with commenters’ concern that liberalized ABT for PM will
encourage manufacturers to pursue NOx reduction technologies that tend 1o increase PM, EPA
expects manufacturers to pursue technologies that initially reduce NOx and tend to increase PM,
regardless of ABT for 'M because they are the only type of technology on the horizon that are
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expected to make the 2.4 g/bhp-hr standard feasible. The modified ABT for PM will allow
manufaciurers to then'transition quickly to the 2004 standards for NMHC+NOx and PM,
Modified ABT for PM offers manufacturers necessary flexibility to help make the model yvear
2004 standards as a whole, PM as well as XOx plus NMHC, feasible.

As discussed in previous sections, EPA does not believe the ABT program results in an
increase in overall emissions levels relative to the standard. EPA believes that the supporting
rationales above apply to PM as well as NOx. Currently, the 0,10 g/bhp-hr standard is a stringent
technology forcing standard, Certifying engines below the standard to earn credits will require
the use of additional emissions controls incremental to those needed to meet 0,10 g/bhp-hr and
therefore there are no windfall PM credits available for manufacturers. In addition, the ABT
could provide some near term PM reductions beyond those required by the standard through early
banking of credis.

Therefore, EPA is finalizing the modifications to the ABT program to apply to PM in the
same manner as they apply to NOx emissions, as described in section ¢., above. Engines meeting
the NOx requirements to earn undiscounted credits would be eligible for undiscounted PM
credits. nherwise, banked PM credits would be discounted by 10 percent. The program applies
to both pre-2004 engines and 2004 and later engines.

f. Compliance Margins/Tn-use Compliance

Summary of [ssug

EPA proposed to require a minimum compliance margin at certification (the difference
between the family emissions limit set by the manufacturer and the engine family centification
level) of 5 percent in order to generate credits under the modified ABT program. EPA proposed
the requirement due to concerns that manufacturers would otherwise have an incentive 1o shave
or eliminate their margins to earn additional credits. The margins are needed to address engine
emissions variability and the smaller the margin the more risk there is of engines failing 10 meet
the standard at SEA or in-use. To provide additional flexibility, it was also proposed that the
manufacturers be permitted 1o use a margin of less than § percent if they have test data which
demonstrates that a lower margin is sufficient.

g.ﬁ[!]l’ﬂEl‘llS

Several commenters found margin shaving to be a sertous issue that severely undermines the
credibility of the current ABT program for highway HDEs, as well as any modification of that
program. Health and environmental groups noted that EPA correctly identified a key problem
and commented that allowing manufacturers to generale credits by margin shaving provides
manufacturers with windfall credits, The Amencan Lung Association provided a detailed
analysis of data demonstrating manufaciurer practices of reducing compliance margins during a
model year. According to ALA, the data showed that more than one manufacturer reduced
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margins atter the threat of selective enforcement audits {SEA) was reduced or had passed. The
commenter nofed that without the threat of a viable recall program, the ABT program provides
an opportunity for manufacturers o avoid introducing advanced emissions controls.

The Northeast States for Coordinated Air Use Management (NESCAUM) also commented
that without a recall threat, there is little incentive 1o set FELs at appropriate levels even in the
current ABT program. Their pnmary concern was that manufacturers have little incentive to set
FELs at appropriate levels, considening in-use deterioration, because there is no credible
enforcement programs to identify engines which are not achieving FELs in-use. NESCAUM
recommended that the quick and proper way (o resolve the issue is with a firm commitment 1o
routinely test and enforce in-use emissions standards.

Several commenters recommended compliance margins of greater than 5 percent. These
commenters preferred compliance margins inthe 101w | -ercent range. They noted that a
compliance margin of 5 percent may not ensure that the . quality benefits being sought are
achieved and thar a higher margin would more reliably ensure emission reductions,

Engine manufacturers also submitted comments regarding the appropriateness of requiring a
compliance margin. EMA commented that EPA must eliminate the comphance margin
requirement. EMA noted manufacturers have historically established compliance margins to
protect against audit failures, EMA attributes the shnnking compliance margins not to shaving
but to the improved systems adopted by manufacturers to support the accuracy of their
compliance capability. The compliance margin is represented not only in the size of the margin
but also in the quality assurance and statistical accuracy that ensures engines will comply with
the standard. EMA also commented that EPA failed to recognize that manufacturers use their
production line data to better determine the size of the comphance margin needed and also that
manufacturers may make running changes to an engine family in order 1o improve the margin.

EMA believes that by requiring a larger margin than an engine manufacturer would
otherwise set on their own, EPA is essentially discounting credits. The discount can be very
substantial in cases where an engine family FEL is relatively close to the standard. For example,
an engine certified fo 3.6 g/bhp-hr and subject to this requirement could only have an FEL of 3.8
g/bhp-hr, which represents a 50 percent discount on the amount of credits that can be carned.
EMA commented that removing one discount and replacing it with another discount 15 not
acceptable given that the availability of credits is critical to manufacturers' assessment of the
feasibility of the proposed standards in 2004,

Cummins Engine Company commented that Cummins always sets appropriate margins and
that the threat of compliance audits provides sufficient safeguards against margin shaving.
Cummins provided EPA with an analysis of the way in which improvements to praduction and
mcasurement vartability can bring the population mean closer to the standard. Cumimins also
noted that it is possible for the certification engine to wm out to be several standard deviations



from the population mean. Based on such data. an FEL not only equal 1o but below the
cerification level could be justified, and should be allowed by EPA.

Detreit Diesel Corporation alse commented that any reduction in compliance margins is due
1o improvements in quality control, Detroit Diesel asserted that the threat of SEA failure is a
iremendous deterrent 1o margin shaving. Detroit Diesel stated that they have never engaged in
margin shaving and believes 1that manufacturers are not engaging in margin shaving even on an
1solated basis. Detroit Diesel recommends that EPA address its concerns by focusing SEA audits
on engine families they teel have inadequate margins., Other manufacturers provided similar
comments.

AnalvsisResponse

EPA remains very concerned about the potential for margin shaving. Engine manufacturer
statements that an SEA audit is a substantial deterrent to margin shaving do not address the
critical issue of FEL changes after EPA has conducted much of its SEA testing for the model
vear, Clearly, there 15 ot least the appearance of gaming in this practice, In a few instances, FELs
are being set initially with larger compliance margins and then with a decreased compliance
margin later in the model year when the threat of SEA is diminished. The comments submitted
by ALA provided data as examples of this practice. Available data demonstrates that in a few
cases compliance margins were reduced over the course of the model vear with no apparent
change to the engines themselves. If these changes are the result of reduced SEA audit threat
rather than improved manufacturing methods or manufacturer audit data, the changes could result
in unearned credits being generated. The changes noted in the examples provided by ALA may
have been based on audit data, but that is not clear.

While the Agency concern regarding this issue continues, EPA now recognizes that
requiring a compliance margin is not the best way to address the issue, Quality assurance and
improved variability control are valid ways to reduce compliance margins and, according 1o
engine manufacturers, explain all instances where compliance margins are reduced. Although
the engine manufacturers commented that a compliance margin requirement acts as a discount,
EPA does not consider this so. If EPA had Ninalized the compliance margin as proposed,
manufacturers who expended resources to reduce variability to the point where they would
otherwise have a smaller margin than 5 percent would have been able to submit data to certify to
a smaller margin according to the proposal.

Ohn balance, the Agency belicves that the issue of margin shaving is best addressed through
Agency compliance activities and is therefore not finalizing a compliance margin requirement,
As recommended by one commenter, EPA believes that, by far, the most appropriate means of
addressing this 1ssue 15 through a viable in-use testing program.  Additionally, taking further
steps to target suspect engine families in the SEA program is also a valid recommendation.
Funhermore, additional efforts on the part of EPA 1o review data supporting running changes to
FELs would also be useful, All of these items and other approaches shall be considered by EPA
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as possible ways 1o address Agency concerns. Also, addressing the margin shaving issue through
EPA’s compliance authority can be applied to the current ABT program as well as the modified
program. After considening all of the comments, EPA does not believe finalizing a require ment
for a specific compliance margin is appropriate at this tme. The reader is directed to Section
IV.C. of the preamble for EPA’s summary and response to comments regarding the general need
for in-use compliance programs and revised SEA procedures,

g. Buy high/sell low

Summary/Descrption of the lssue

EPA proposed to allow both credt generation and credit use on a sales-weighted average
horsepower basis in lieu of the "buy high'/sell low" provisions of the current ABT program, as
found in 40 CFR $86.094-15 (c}(2). Buy  "fsell low provisions require manufacturers to
caleulute credhts generated based on the lc .t horsepower rating within an engine family and
credits used based on the highest horsepower rating within an engine family, This resulls in a
penalty to the manufacturer because caleulations using lower horsepowers result in fewer credits
than with higher horsepowers. Based on EPA’s experience of running the ABT program, the
Agency believed that there is less need for the provision and found that it could be removed
without environmental loss, As with the other proposed modifications to the ABT program, the
proposed removal of the buy high/sell low provision was meant to enhance the feasibility of the
new standards,

Comments

EMA requested clarification on EPA's intent with regard to the buy-high, sell-low provision,
which EMA regards as another form of a discount. EMA believed it to be a discount because
credit generation and use was not equivalent to the sales weighted emissions for the engine
family. EMA believed it was EPA's intent to remove the discount permanently but the proposed
regulations did not make it elear. EMA also believes that the provision should be removed from
the current program upon publication of the final rule.

falysis SPHIMS

EPA proposed to remove the buy-high/sell-low provision and replace it with a methodology
of calculating credits based on the sales-weighted average horsepower of an engine family, It
was and continues to be EPA’s intent to remove the discount permanently, but for modified ABT
only. The provision is revised for credits generated and used to meet the 2004 and later model
year standards, EPA did not propose and 15 not finalizing any ¢hange in the ¢urrent ABT
program for credits generated and used to meet the model yvear 1993 4.0 g/bhp-hr NOx standard,

h. Cross-cycle, Cross-subclass, Cross-category Trading
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Summary/Description of the [ssue

EPA invited comments on the appropniateness of, at some later date, proposing o allow
credits trading between cycles (1.e, diesel-cvele and Otto-cycle), between subclasses (e.g.. light,
medium, heavy heavy-duty), and between categones (e.g.. highway and nonroad engines). EPA
did not propose to consider any such changes for this rulemaking. Cross-fuel trading within a
cycle 1s currently permitted by EPA and was not part of the NPRM.

Comments

EPA received a vanety of comments regarding cross trading of credits, Some engine
manufaciurers suppornt allowing such trading. GM suggested trying a 3 year trial program so that
the Agency could better examine the benefits/disbenefits to manufacturers. GM noted that the
program would allow greater flexibility for manufaciurers in managing their product lines.
Detroit Diesel Corporation (DDC) also commented in suppon of cross trading programs. DDC
argued that these programs do not introduce competitive disadvantages for manufaciurers with
limited product lines. Instead, the programs aid these small volume manufacturers by allowing
them access to credits from other product lines of companies that they do not compete with
directly, Thus, the smaller manufaciurers would also benefit from improved flexibility.

Mack Trucks presented concerns that opening the program to cross trading would put Mack
at an enormous competitive disadvantage because their product line is limited to a single fuel and
subclass. Mack presented numerous arguments for why they believe that such programs would
threaten their existence as a truck company. To summarize their rationale, Mack noted that
windfall credits would be available in some markets. Mack used as an example of windfall
credits, gasoline engine credits, which would be easier to earn due to the inherent nature of
gasoline technology, Mack also noted that {or some engine categones, regulations are in their
infancy and additional emissions reductions for credits may cost much less than for the latest
incremental change to highway heavy-duty engine standards. Manutacturers with access to those
inexpensive credits could use them to avoid making the changes to their highway diesel engines
that the standards would otherwise require. Mack commented that they sec no incentive for
competitors to scll credits to one another.

NRDC commented that cross-subclass, cross-category and cross-source trading are
inappropriate and unnecessary. NRDC did not believe that the necessary preconditions for
effectiveness, enforceability, and efficiency were vet established by the Agency and therefore that
such trading schemes would seriously hinder the development of better technologies and the
creation of a clean and effective vehicle fleet. NRDC further commented that EPA had provided
sufficient evaluation of the economic and environmental impact of such approaches.

Some commenters expressed interest in ensuring that ABT restrictions did not impede in any
way the flow of credits between alternative-fuel engine and diesel-fueled engines. Commenters



believe alternative fuels are a valuable strategy for complying with the proposed rules. Further,
comments suggested that transfer from spark-1gmited alternative fuel engines to diesel cyele
engine should be allowed because they emphasize the role that alternative fuels can and should
play in achieving emission reductions. Further, EPA should initiate a rulemaking to permit the
full range of alternative fuels, which currently exclude ethanol, to be certified for use in HDEs
and hence generate credits.

Analvsis/Response

EPA remains interested in the possibility of broadening credit exchanges due to the potential
it represents for increased cost effectiveness of mobile source regulations. However, EPA
understands the concerns presented by Mack and does not believe that cross-class or cross-cyvcle
exchange can be proposed until the potential for marketplace competitive disodvantages has been
adequately addressed. Clearly, companies would have unegual access to credits due to variations
in product lines. While it is true that there may be expanded opportunity for trading among
manutacturers, there is no assurance that a manufacturer with & narrow product line would have
access to encugh credits and at a price that would allow them to remain competiive. Also, EPA
understands the concerns raised by NRDC and agrees that more analysis would be needed on the
full scope of the ranufications of such programs before they could be further pursued. Therefore,
the Agency is not taking any action to broaden the ABT program along the lines suggested in the
NPRM.

In response to concerns regarding alternatively fueled engines, EPA believes that
manufacturers currently have sufficient flexibility to allow them to take full advantage of credits
eamed from selling alternatively fueled engines. Cross-fuel credit exchanges are permitted
among engine families of the same cyele and subclass under current regulations. Manufacturers
are provided with significant leeway when they categorize engines into subclasses which allows
them to consider the fuel-usage of the engine as well as the cycle of the engine. EPA would
undertake a rulemaking to establish er: ] standards and test procedures if the Agency belhieved
them o be needed. However, current): A does not know of any manufacturer planning to
certify an ethanol-fueled heavy-duty engine and therefore believes 11s resources are better utilized
on higher priorities.

i. Urhan Bus Issues
i a iption of the lssue

EPA proposed the same modified ABT provisions for urban bus engine families as it did for
the rest of the highway engines. EPA did not propose changes to other aspects of the current
ABT program that relate specifically to urban buses. In the current program, urban buses may
trade NOx credits with other engine families in their primary intended service class (LHDD,
MHDD, or HDDD), but may only trade PM credits with other urban buses.
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Detroit Diesel Corporation (DDC) provided comments recommending that the current ABT
program be changed to allow both NOx and PM credits to be traded between urban bus engine
families and other engines in its primary intended service class, This practice is currently only
allowed for NOx emissions credits where the standards for the two engine groups are the same.
DDC argues that though the two engine groups have different PM standards, the air qualiy
berelit remans the same. DDC also noted that unless allowed to exchange credits with other
engine families, PM averaging, banking, and trading is not a meaningful option for urban buses
due to the very small number of engine families and their low sales volumes, DDC commented
that the absence of a meaningful program will have a negative impact on the technical feasibility
of the 2004 standards.

DDC also recommended that urban bus PM credits be calculated against the 0.07 g/bhp.-hr
in-use standard rather than the certification standard of 0,05 g/bhp-br. Currently the regulations
do not make it clear which standard should be used for credits calculations, the cenification
standard or in-use standard. DDC believes vusing the in-use standard is most appropriate since
the credits are meant to reflect reductions or eXCesses 10 1N-Use emissions,

Analysis/Response

EPA belicves that allowing urban bus engine families to use PM credits from non urban bus
families to meet the urban bus PM standard is contrary to the intent of the Clean Air Act (CAA).
The CAA set forth a more stningent, technology-forcing PM standard for urban buses (42 US.C.
7554). Allowing use of non urban bus credits could result in urban bus families never having to
meet the more stringent standard, Therefore, EPA does not believe that allowing such trading of
PM credits is appropriate. In addition, the feasibility of the urban bus standards is discussed later
in this document.

The preamble to the final rule establishing the urban bus standards made clear that the
credits should be calculated against the certification standard (58 FR 15790, March 24,1993).
The final rule also stated that duning in-use testing 0.02 g/bhp-hr would be added 1o the FEL to
establish the level 1o which manufacturers would be held accountable. EPA believes that credits
must be caleulated against the certification standard otherwise the cenification standard is
meaningless, For example, an engine with an FEL of 0.06 g/bhp-hr would be above the
certification standard. Yet, it would be earning credits if calculated against the in-use standard.
There would no longer be a requirement to meet the centification standard. The purpose of
allowing a somewhat higher in-use standard is to address in-use deterioration unceriainties
associated with technology used to meet the more stringent urban bus PM standard. Allowing
manufacturers to carn credits against the in-use standord defeats its purpose.
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J- Effect of Useful Life on Credit Generation

Summary/Description of the [ssue

Credit generation and credit use calculations under the ABT program involve the useful life
value. The current useful life for heavy-heavy duty diesel engines (HHDDEs) is 260,000 miles
and was proposed to increase to 435,000 mules in 2004, This change in useful life creates a
potential complication for the modified ABT program during vears 1998-2003 since credits
needed by a 2004 HHDDEs would be 50 percent more than those generated by pre 2004 engine
(assuming the same emissions increment). The average periodd to retirement or rebuild for
HHDDES s at least 435,000 miles now, so these engines are already operating and emitting over
this longer period. Based on this fact, and the expected NOx and PM deterioration
characteristics of HHDDEs, EPA proposed several options to address this issue.

1. Require that manufacturers who want to generate credits in model years 1998-2003 under
the modified ABT program accept a useful life of 435,000 miles for both credit calculation
and in-use liability. Manufacturers may petition for an alternative useful life period under
the existing ABT regulations.

2. Alternatively, since NOx deterioration is negligible in current technology engines, permit
manufacturers to extend the NOx detenioration factor used in centifying the engine family to
the 435,000 mile hife for the purpose of credit calculation enly. The extension would not
impose additonal certification durability requirements or extended in-use liability.

3. Since PM deterioration has much less confidence in the reliability of projections from the
current 290,000 mile wseful life, allow manufacturers to generate credits for the longer
period only if the manufacturer accepts in-use liability for the longer period.

EPA sought comment on the alternative approaches to NOx credit generation.
Comments

Engine manufacturers commented that both NOx and PM credits should be allowed 10 be
generated from 1998 through 2003 using 435,000 miles without incurring liability beyond
200,000 miles. NGVC stated that PM deterioration is inherently low for gaseous fueled engines,
s0 PM credit generation should be automatic to the full useful life of 435,000 miles without
incurring additional in-use liability.

Health and environmental groups strongly objected to any credit allowance for longer lives
without the assurance of in-use benefits. As a general panciple, in order to receive credit for
emission reductions over the useful life of an engine, manufacturers must also be hable for those
reductions.
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AnalvsisResponse

The manufacturers” desire for NOx and PM credts 1s understandable given the current
useful life peniods and standards being finalized today. However, it 1s reasonable that emission
credits must be tied to certification or in-use hability, If the manufacturer has a strong technical
argument that NOx or PM deterioration is inherently low over the longer useful life then the
manufacturer should accept responsibility for that argument. Relying solely on option one above
requires no action since it s now available in the regulations and implementing no other options
forces this approach for the manufocturer who wants to maximize credits, EPA believes that it is
only appropriate to allow NOX and PM credits 1o be generated for a longer useful life period if
the manufacturer accepts liability for the longer useful life,

k. Calculating Credits Based on NMOG Rather than NMHC for Alternatively Fueled
Yehicles

Summary/Description of the lssue

EPA proposed a modified ABT program for 1998-2003 for compliance with the 2004
NMHC + NOx standard. Under this proposal, eredits were limited to NOx only due to the very
low HC levels of most heavy-duty engines (HDEs) relative to the level of the standard.
Beginning in 2004, NMHC + NOx credits were proposed to be generated (o meet the standard.
EPA did not propose any special provisions for alternatively fueled vehicles.

Comments

MNGVC requested that certifiers of alternative fuel engines be permitted to speciate NMOG
and substitute reactivity-adjusted NMOG for measured NMHC for determining compliance and
ABT credits. It was suggested that the ethane portion of the NMHC is quite large in the exhaust
from alternative fueled engines as compared to the exhaust from petroleum-based engines. It
was further asserted that ethane is non-reactive in the formation of ozone.

Analvsis/Response

The request from the NGVC 15 based on the assertion that the non-methane portion of their
hyvdrocarbons emissions is less photochemically reactive than the non-methane portion of diesel
or gasoline exhaust.

While there is not very much data available, it is generally true that the emissions of
alternative fueled engines have a higher proportion of less reactive constituents than do their
petroleum-fueled counterparts. However, while there may be some differences based on the fuel
used for any given combustion eyele, NMHC emissions of essentially all HDEs are less than 0.5
g/BHP-hr, making the potential difference caused by a reactivity adjustment less significant,
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The standard was proposed as NMHC + NOx, not NMOG + NOx. A change of the form of
the standard at this time would require a reproposal without any accompanying environmental
benefil,

Maintaining the form of the standard as NMHC + NOx and allowing for correction for
ethane at the manufacturer’s option is a second alternative. However, this was not proposed nor
wis a test procedure for measuring ethane. Furthermore, neither the California ARB LEV
program nor the CAA Clean Fuel Fleet program treats ethane as non-reactive as compared to
methane, Thus, some form of a correction for ethane reactivity might be necessary., The
reactivity adjustment factor for methane is 0.0148, but 0.25 for ethane, a factor of 17 difference.

Since the pre-2004 ABT credits were proposed to be based solely on NOx, the value of this
potential change would not be realized unul 2004, Given that a reproposal would be needed to
erther change the form of the standard and address related issues or to allow an ethane comection,

EPA will defer any action until the need for such a change and the benefit thereof can be berter
established.

l. Marketable Credit Levels

4] il [ b1

The proposal requested comment regarding whether HDV purchasers could be allowed 1o
own credits generated under the HDE ABT program for use in other credit programs but did not
provide specific regulatory language on how this should be implemented. EPA asked for
comment what revisions or clarifications would be needed to the ABT program to allow for this
flexibility while providing assurance that the credits would not be used by both the engine
manufacturer and HDV user (double counting).

Comments

Commenters generally supported this proposal. NGVC suggested that manufacturers be
allowed to certify to multiple FELs within a given engine family as a means to specify credit
apportionment in various situations, This was supported as a means (o avoid double-counting of
credits and to minimize administrative paper work and costs. Manufacturers requested
clarification that the credits could be traded between all 50 states.

Detroit Diesel Corporation (DDC) suggested that the Agency should follow three simple
principles in establishing a credits exchange policy: (1) the engine manufacturer owns the credits
in the first instance, (2) the manufaciurer 15 allowed to transfer ownership to another party, which
would effectively “consume” the credits for purposes of ABT and, (3) the manufaciurer's
linbility for the in-use legitimacy of the credits would remain unchanged. Engine usage or other
variables which would impact the value of the credits in any other program would be the
responsibility of the party that obtained the credits,
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Analvsis/Response

The comments of NGVC and DDC have merit. The idea of having different pre-identified
emission levels for credit apportionment allows credits 1o be used by either the manutaciurer or
the engine purchaser without a loss to the environment, These emission levels and projecied
sales could be pre-idennfied in the certification application (and changed as needed during the
vear). Manufacturers would project and report the number sold at each level for the purposes of
credit apportionment. For engine sales reported at the FEL, the manufacturer would get all the
credits generated between the FEL and the standard. For sales reported at the level of the
standard by the manufacturer, the engine purchaser would get all the credits in-between the FEL
and the standard. Of course, for purposes of certification and enforcement, the manufacturer
would always be held accountable o the FEL. Only manufacturer owned ¢redits could be used
for purposes of certification ABT programs,

EPA 15 including in the ABT provisions of the final rule an allowance for manufacturers to
specify marketable credit levels (MCLs), and includes appropriate regulatory language to specify
the details of this program. Because the standard applies equally to all 50 states, consistent with
EPA’s intent 1n the NPRM, the program will be applied to all states (nationwide),

The transfer of credits under this provision does not imply the validily of use of these credits
in other emission programs. Credits purchased under this provision for use in other programs
must meet the use requirements of the emissions programs for which they are purchased, For
example, local emissions programs will likely have limits on the geographic scope of emissions
reductions that are used for trading out of other emissions programs (1.c. the credits may need to
be tied to emissions reductions in the same nonattainment area or the same urban airshed
modeling domain). Also, credits purchased under this provision may need to be converted to

units of emissions (e.2. tons) used under the emissions programs for which the credits are
purchased.

EPA believes that this provision is consistent with the statutory goal of promoting the
achievement of the greatest degree of emission reduction for heavy duty engines, taking into
account costs, energy, and salety. The impact of the ABT program, including this provision, on
the standards has been evaluated in connection with the setting of the appropriate standards. This
provision will not result in any increase in generated emission credits, except as a result of actual
reductions in emissions from certified engines. The incentives created by the programs could in
fact promote the development and use of improved emission control technologies,

m. Labeling
EPA did not propose any new labeling requirements for this rulemaking. EPA received
comment that the Agency should require all engines (o be labeled with their emissions level in

order for equipment builders, end users, and air guality officials to easily identify the emissions
performance of the engines. In response, EPA regulations currently require that engines certified

A8



to an FEL, r.1t]11:r1h-1rl11h¢ standiard, be labeled with the FEL." Otherwise, the labe] must state
that the engine is certified to the applicable standards,

n. Trading Between ABT Programs

EPA received comment that manufacturers should not be allowed to use credits generated in
the current program prior to 1998 for one pollutant while generating credits on the same engine
for another pollutant in the modshied program. This concern was due to the relationship between
NOx and PM which allows one pollutant o be decreased at the expense of the other. In
response, EPA proposed two separate programs and engine families would not be allowed to
participate in both simultaneausly. The modified program only allowed credit generation prior 1o
2004 and not credit use. A credit-using engine would have to participate in the current ABT
program only. Credits could be transferred to the original program but would be subject to the
discount and hife hmit contained in the current program. The program being finalized continues
to keep the programs separate.

3. Technology
a. Feasibility of Standard for Diesel Engines
I YDescrption o 58

EPA proposed standards that it believed would establish the most stringent emission levels
in 2004 for heavy-duty on-highway diesel engines achievable through the application of
technology, giving appropriate consideration to cost, energy, and safety factors associated with
such technology [see 42 U.S.C. 7521{a} 3){A)]. EPA descnbed and analyzed potential
technologies in the NPRM and accompanying RIA.

¥ 1%

Manufacturers commented that the proposal represents a reasonable projection of the most
stringent emission reductions possible in the 2004 time frame, stating there is still uncertainty
and that substantial research and development will be necessary. They provided input on the
likely technologies to be used to meet the standard which include upgrades ta the combustion
chamber, cooled and uncooled EGR, more sophisticated fuel and air delivery systems, and
possibly oxidation catalysts. One manufacturer has already developed a prototype diesel engine,
using the above listed technology, that is nearly capable of meeting the proposed standards and 15
fully capable of meeting the proposed standards when operated on a two percent oxygenated fuel.
Another technology that was mentioned by one commenter was a cerium based diesel fuel
additive/particulate filter system which the commenter stated would be developed by 2004 and
would have better results than EGR.

M40 CFR 86.094-35(00( 3)(111)(L) and (M),
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Two commenters expressed conceen with the feasibility assessment in the proposal, A
trucking association commented that future technology such as EGR would likely cause a
significant fuel economy penalty. On the mber hand, health and environmental groups
commented that the proposal ignores the potential of PM control technologies, such as particulate
traps. to mature given the long lead time. Some stated that the application of the urban bus
particulate standard to all highway heavy-duty engines would be feasible given the capabilities of
existing and expected control technologies. but did not idemify any specific technologies.
NESCAUM stated that a tighter 0.05 g/bhp-hr PM standard for all highway heavy-duty engines,
while technology-forcing, is a reasonable design goal. They commented that the NPRM seemed
to ignore the potential for aftertreatment (oxidation catalysts, lean-NOx catalysts, and particulate
trap/filters) to lower PM without adversely affecting NOx.

Analysis/Response

The comments from manufacturers basically agreed with the son of technology packages
that EPA assessed in its draft Regulatory Impact Analysis. The prototype engine that is already
close to the emission target using these technologies offers additional support that the standards
are technologically achievable. EPA does not expect a fuel economy penalty associated with the
new technology packages since, with an eight year lead time, future technologies should be
designed to work together to decrease emissions without increasing fuel consumption. Full
clectronic control of fuel and air intake systems should allow for combustion optimization
sufficient to at least maintain fuel economy. Issues regarding the ability to meet more stringent
standards and the appropriateness of such standards are addressed in Section | of this document
and in the Regulatory Impact Analysis. Note that under the 1999 review, issues such as fuel
economy, technological feasibility, and environmental need will be revisited,

b. Diesel Fuel Requirements

Summarv/Description of the [ssue

In the NPEM, EPA explained its basis for believing that the proposed standards are
challenging but feasible for diesel cycle heavy-duty engines. EPA also described its on-going
effort 1o evaluate engine/fuel quality interactions and developments, in coordination with the
involved industries. The agency indicated that should its effort result in the conclusion that the
feasibility of the 2004 standards may depend on modifications 1o diesel fuel, any potential for
diesel fuel changes would be considered within the context of the 1999 review,

Comments

Some engine manufaciurers commented that they may need further improvements in fuel
quality to meet the proposed standard quickly and cost effectively and that they will work with
EPA, ARB and the fuel industry to determine the need. Aftertreatment manufacturers support
fuel quality improvements and one commenter cited a case in Europe that showed positive
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effects of ultra-low sulfur fuel on diesel aftertreatmient. Health and environmental groups stated
that fuel changes are appropriate if they are needed to meet the proposed standards but industry
had not demonstrated that diesel fuel improvements are likely 1o be needed. They urged that
need for fuel quality improvements should not be used 45 a reason 1o relax the standard.
NESCAUM also pointed out that fuel changes would provide benefits across the entire fleet of
heavy-duly engines, not just from rew engines. NESCAUM recommended that EPA actively
pursue diesel reformulation even if it is not needed to achieve the proposed standards. Others
suggested cleaner diesel fuel might allow the implementation of tighter emission limits and vrged
EPA to specify that the availability of ¢leaner fuel in 1999 would trigger tighter emission
standards. On the ather hand, truckers commented that fuel changes would not be cost-effective
since only very small emission benefits would result from significant increases in fuel costs (and
therefore operating costs).

Analysis/Response

As set forth in more detail in the RIA, the Agency finds that the 2004 standards are
technology-forcing but achievable and appropriate under the Clean Air Act without any change
to the composition of diesel fuel. In general, the comments on the need for (and cost-
effectiveness of) fuel changes have not been supported by data. Should new information anse in
the course of EPA's and others' analysis of engine/fuel quality interactions, this information wiall
be considered in the 1999 review. If in 1999 fuel changes were deemed necessary or appropriate

under the Clean Air Act, they would be addressed through rulemaking including opportunity for
public comment.

¢. Feasibility of Standard for Alternative Fuels

Summary/Description of the [ssue

The NFRM proposed the same standards for all heavy-duty on-highway engines regardless
of the fuel type used.

Comments

Several commenters stated that natural gas vehicles are available today that meet a 2 g/bhp-
hr NOx standard, One of these commenters stated that natural gas engines emat much lower PM
than diesels and lower CO than gasoline engines without evaporative, refueling, or ranning
losses, Comment was also received that less greenhouse gases and environmental damage occurs
due to fuel production, refining. and transportation of natural gas than either gasoline or diesel
fuel. The request was made that EPA help lower the high costs associated with low productions
through a carefully developed rule.
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AnalysisResponse

EPA concurs that alternauvely fucled vehacles wall have a technical advantage meeting the
2004 standards being finalized today. However, EPA does not believe it is appropriate to
promulgate standards for diesel HDEs based on levels that can only be met by alternatively
fueled vehicles. The standards are driven by the technological feasibility levels for the most
widely used engines curcently in the market. EPA does not believe that section 202 requires
emissions standards that would effectively eliminate diesel-fueled engines. On the other hand,
EPA does not believe it is appropriate at this time to promulgate separate, more stringent
standards for alternanve-fueled vehicles. Such vehicles remain an important environmentally
beneficial alternative to traditional dicsel-fueled engines. EPA believes that the best method for
encouraging these engines at this time, given their newness and customer questions regarding
such engines, is to continue to treat them equally to diesel-fueled engines. This will encourage
further use of these clean engines rather than penalize manufacturers and consumers for investing
in these clean technologies. EPA will, however, review the appropriateness of the level of the
standards in the 1999 review.,

4. In-Use Emission Control Elements
a, Introduction

The NPEM contained several proposals related to ensuring the control of emissions in-use
over the life of the heavy-duty vehicle. As noted in the proposal, advanced emissions controls
such as EGR and catalysts may be necessary control strategies for meeting the new standards,
EPA proposed several provisions to help ensure that such controls, if used, do not resultin a
higher rate of emissions deterioration than has been experienced with current and previous
emissions control strategies. Current and previous strategies have, for the most part, involved
advances in fuel control, intake air controls, and combustion chamber design. Such svstems are
central to engine operation and therefore not likely to be subject to uncorrected deterioration.
However, add-on controls such as EGR systems or catalysts may be less likely to be addressed if
they fail to operate properly because such failures may not adversely affect on-road performance.

Several proposals pertaining to in-use emissions control involved modifications to existing
regulations, including regulations regarding the useful life of the engine, emissions performance
and defect warranties, and maintenance requirements. These proposals would update the existing
requirements, which were established several years ago, to better align them with current industry
experience of longer lasting engines. EPA also proposed some elementary provisions regarding
engine rebuilding to help ensure that rebuilding does not result in the removal of emissions
control equipment or the reconfiguning of the engine in a way that would result in a significant
increase in emissions, This section reviews each proposal for in-use emissions control, the
comments EPA received, and offers EPA’s response to the comments. The reader is directed to
the NPRM preamble for background on each of the program elements and the full rationale

supporting the proposals,



b. Revisions to Current Regulations

1. Useful Life

SummaryDescription of the [ssue

Currently, for the heavy HDDE service class, the useful life limit is 290,000 miles or 10
vears (8 years for some pollutants), whichever occurs first, For heavy HDDEs, EPA proposed 1o
lengthen the useful life mileage interval from 290,000 miles 1o 435,000 miles. Due to concerns
that 435,000 miles would be inappropriately long for urban vehicles such as urban buses, which
have a much lower average speed than line-haul trucks, EPA proposed to add an hours interval to
the useful life of 13,000 hours, The 13,000 hours interval was based on other miles/hours
equivalents used by the Agency in existing regulations regarding heavy-duty engines, '
However, due to concerns that the new hours interval could result in a shorter useful life than the
one in place currently, EPA also proposed that the useful life be at least 290,000 miles. Finally,
tor all service classes and all pollutants, EPA proposed to set the useful life vears interval at 10
vears, In summary, EPA proposed a useful life for heavy HDDEs of 435,000 miles, 13,000
hours, or 10 years, whichever occurs first, but in no case less than 290,000 miles,

EPA sought comments on two alternative approaches for the useful life, The first option
wis 1o not have an hours interval and retain a 290,000 mile useful life mileage interval for the
urban bus engine category. The second option was to establish the hours interval equivalent to
the hours it would take an urban bus to travel 290,000 miles on average, about 22,300 hours.
Further, EPA requested comments on the appropriateness of requiring a 290,000 mile minimum
useful life,

Comments

EPA received only supportive comments on lengthening the useful life mileage interval to
435,000 miles for heavy HDDEs. For the hours interval and the 290,000 minimum mileage
interval, EPA received several comments recommending revisions, EMA and some engine
manufacturers recommended retaining an hours interval and eliminating the 290,000 mile Moor,
The main rationale of the commenters is that a 290,000 mile useful life is not appropriate for
urban buses and other slow moving urban vehicles and that 290,000 miles represents a difficult
challenge to the engine manufacturers. With an average speed of 13 miles per hour”, urban
buses and other urban vehicles would reach 13,000 hours well before 290,000 miles and
therefore the 13,000 hours has litle, if any, effect on the length of the useful life. For urban bus
engines, the 290,000 mile interval is nearly 50 percent greater that the typical life to rebuild for
urban buses. Commenters stated that 290,000 miles was unrealistic and inconsistent with useful

M Source: 40 CFR 86.094.25,
" Cite 61 FR 33447 (June 27, 1996).
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life definitions for other engine categories. Some manufacturers suggested that the proposed
standards may not be Teasible if the useful life remains at 290,000 miles for urban buses.

To support the claim that 290,000 miles 15 too long, the commenters referred to an EPA
rulemaking for retrofitting pre- 1993 model year urban buses at time of rebuild. In the previous
rulemaking, EPA estimated that urban buses typically travel between 150,000 and 250,000
before being rebuilt.'” Detroit Diesel Corporation recommended that the Agency establish an
urban bus useful life of 200,000 miles/ 15,000 hours/10 vears, whichever occurs first. The
recommendation is based on an average life to rebuild of 200,000 miles and the average speed of
13 miles per bour, The commenter did not believe that a minimum mileage interval requirement
was necessary, but recommended 150,000 males if one is to be specified.

EPA also received comment that the Agency should review the useful life intervals for the
other engine service classes (1e., light and medivm heavy-duty diesels and Ono-cycle engines)
and adjust the usetul lives where appropriate.

alysg STHINSE

Prior to adopting the current useful life intervals, EPA required manufacturers 1o establish a
useful life based on the manufacturer’s estimate of the typical life to rebuild or retirement for the
particular engine family.” Due to manufacturer concerns regarding the practicality and
workability of this approach, EPA replaced the useful life requirements with the useful life
intervals approach. The intervals were intended to represent the average mileage/vears to rebuild
or retirement for each engine service class, Al the time the intervals were established, EPA
recognized that for some engine families, the intervals may not be appropriate due to the duty
cyele over which they were used. EPA stated that the Agency was mindful that for certain
applications, particularly heavy-duty engine applications, the odometer mileage may not
accurately reflect the actual amount of use that an engine has seen and will take that into
consideration in selecting engines for recall.' In the past, EPA has also stated that the Agency
does not intend to include rebuilt engines in any recall testing, again recognizing that the useful
life intervals may not precisely represent every application,"”

For the proposal, EPA recognized that if the useful life for heavy HDDEs were to be
increased from 290,000 miles to 435,000 miles based on the increased life of line-haul trucks,

“RetrofivRebuild Requirements for 1993 and earlier Model Year Urban Buses; Fuel
Quality Regulations for Certification Diesel Test Fuel, 58 FR 21360 (April 21, 1993),

40 CFR §86.084-2.
'* 48 FR 1409, January 12, 1983,

¥ 48 FR 52179, November 16, 1933,



special provisions would be needed to address urban vehicles powered by heavy HDDEs,
cspecially urban buses. There is a very significant difference in the usage patterns of the two
types of vehicles. Urban buses cannot be expected to reach the same mileages before engine
rebuilding due to their slow mileage accumulation rates, To address this issue, EPA proposed a
| 3,000 hour useful life limitand a 290,000 mile minimum useful life and requested comment on
other approaches, Having an hours interval is now practical with the wide use of electronic
conatrols which can track the engine hours of use. EPA received no critical comments regarding
the concept of treating urban buses and other urban vehicles differently than line-haul trucks with
respect to the useful life interval. Also, except for engine manufacturers, commenters did not
comment on the method of differcntiating between the two categories though the Agr: ncy
requested comment on different options.

Manulacturers objected to the 290,000 minimum mileage interval and based their comments
regarding the mterval on an EPA rulemaking which focused on urban bus industry engine
rebuilding experience with 19705 and 19805 vintage engines. EPA believes that it is more
appropriate to focus on current industry engine life expectations and expericnces with more
recent model year engines. As with engines used in line-haul applications, the latest generation
of urban bus engines is expected to be more durable than previous generations, Engine
manufacturers currently project a life 1o rebuild for average current model year urban bus engines
of at least 290,000 miles.” Based on the average life-to-rebuild expectations of the
manufacturers for current urban bus engines, a useful life equivalent o 290,000 miles is
appropriate. Although manufacturer projections for some families are as high as 375,000 miles,
EPA recognizes that the projections are based on expectations rather than actual in-use
experience of a large flect and therefore believes that basing the useful life on the low end of the
projections is prudent.

Engine manulacturers recommended strongly that the Agency remove the minimum mileage
interval from the useful life requirements and keep the hours interval. EPA believes it is
reasonable to drop the minimum muleage interval of 290,000 males if the hours interval is revised
upward to an hours interval equivalent to 290,000 miles for an average urban bus. EPA
recognizes that there are a small number of urban vehicles that have average speeds that are
significantly below the average speed of urban buses {13 miles per hour) and therefore
accumulate mileage more slowly than typical urban buses. For such vehicles, an hours of
operation interval would better represent their life to rebuild than would the 290,000 mile useful
life interval. For example, solid waste havlers are likely to accumulate mileage more slowly than
urban buses and would therefore reach the rebuild point earlier than 290,000 miles.

Using the methodology suggesied by one commenter of dividing the average expected miles
to rebuild by the average urban bus speed, and using the estimates of 13 miles per hour and

<" *Telephone Conversations with representatives from Cummins and Detroit Diesel
Corporation Regarding Expected Engine Life for Urban Bus Engines”, Memorandum from Chris
Licske to Docket A-95-27.
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290,000 mules, the resulting hours interval would be 22,000 hours. This is essentially the same
methodology and hours interval on which EPA requested comment. This approach allows the
same level of stringency relative to the 290,000 mile interval for urban buses and helps address
vehicles which move even more slowly. A 22,000 hour useful life mterval may result in a useful
life shorter than 290,000 miles for a small number of vehicles, However, it will more closely
approximate life to rebuild for engines in applications which accumulate mileage more slowly
than urban buses,

Commenters suggested that meeting the new standards over a wseful life limit of (or
equivalent 1o} 290,000 miles may not be feasible for urban bus engines, EPA believes it 1s
unlikely that the new standards would affect durability so dramatically that the engines’ average
time to rebuild would drop to below the useful life levels that were proposed. Durabality is a
primary consideration for purchasers of large heavy-duty diesel engines and such a drop in
durability would not be (olerated in the market place. Considering urban bus engines are
currently expected to last at least 290,000 miles, EPA believes that the wseful lite should not be
relaxed for these vehicles,

EPA cstablished all of the useful life intervals to approximate the point of either engine
retirement or engine rebuild in the case of the larger engines.’' EPA noted in the ANFRM, its
concern that the 290,000 mile interval no longer adequately reflects the expected mileage to
rebuild of line-haul trucks. These trucks accumulate mileage very rapidly and engine
manufacturers had made significant strides in improving the durability of these engines
especially. It became clear from comments received on the ANPRM that the interval of 290,000
miles for heavy heavy-duty engines was substantially shorter than the engine life to rebuild
expectations of industry. Commenters on the ANPRM provided specific comment that the
290,000 mile interval for line-haul trucks was inadequate and recommended revisions, noting
that manufacturers of these engines had themselves indicated through their advenising that
engine life was greater than indicated by EPA's regulations. EPA, however, did not receive the
same type of comments on the ANPRM regarding the useful life intervals for other engine
categories. The need for an adjustment in uselul life for the other intended service classes (i.e..
Otto cycle engines and light and medium heavy-duty diesels) was not considered in the proposal.
Also, no commenters provided EPA with data supporting the need for a change to the intervals,
Therefore, EPA is not finalizing any change to the useful life for other engine classes in this final
rule. EPA does however agree with the commenter that the Agency should further investigate
the need for adjustments 1o the useful lives for the other engine categories.

In summary, EPA is adopting a 22,000 hour interval and dropping the proposed minimum
mileage interval provision such that the useful life for heavy heavy-duty diesel engines would be

' 48 FR 52170 (November 16, 1983),
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435,000 miles. 22,000 hours, or 10 vears, whichever occurs first. EPA is also finalizing a
useful life years interval of 10 years for all engine classes and for all pollutants as proposed.
These useful life provisions are effective with the 2004 model year.

ii. Emission Related Maintenance

Summiry/Descnption of the lssue

EPA proposed new minimum maintenance intervals for some key emission related
components, as summanzed in Table 1. The intervals are in miles or hours, whichever occurs
tirst. The manufacturer may not perform maintenance more frequently than is specified by the
intervals during durability testing for engine certification. Also, manufacturers may not specify
maintenance intervals in the maintenance instructions provided to the engine purchaser which are
shorter than the muintenance intervals established by EPA. EPA proposed to define add-on
emissions-related component as a component whose sole or primary purpose 15 to reduce
emissions or whose fmlure will significantly degrade emissions control and whose function is not
integral to the design and performance of the engine. EPA did not propose to change the interval
for EGR filters and coolers from its current interval of 50,000 miles (1,500 hours),

“*Mote that for an individual engine, if the useful life hours interval is reached before the
engine reaches 10 year or 100,000 miles, the useful life shall become 10 years/ 100,000 miles,
whichever occurs first, as required under Clean Air Act section 202(d). EPA believes that this
provision will be wsed only very rarely given the usage patterns of affected vehicles.
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Table |

Proposed Minimum Emission-Related Maintenance Intervals

Intended Service Class

Component or System

Proposed change to minimum
mainienunce interval

Otto-cyele Engines

EGR svstem (except filters and
coolers)

Increase from 50,000 miles
{1.500 hours) to 100,000 miles
{3,000 hours)

Light HDDEs

EGR system {except filters and
coolers)

Increase from 50,000 miles
(1,500 hours) to 100,000 miles
(3,000 hours)

* Add-on emission-related
COmMponents
* Catalytic convener

Establish 100,000 mile (3,000
hour) interval

Medium and Heavy
HDDEs

EGR system (except filters and
conlers)

Increase from 50,000 miles
(1,500 hours) 1o 150,000 miles
(4,500 hours)

* Add-on emission-related
components
* Catalytic converter

Establish 150,000 mile (4,500
hour) interval

Commeanis

Although EPA did not propose to change the maintenance interval for EGR filters, the
maintenance interval for EGR filters is a significant area of concern for several engine
manufacturers. EMA commented that because of manufacturers’ limited experience with EGR
systems, engine manufaciurers do not know how long the systems will function and whether
replacement of the EGR filter will need to become a part of the operator's routine maintenance.
EMA recommends that EPA shorten or eliminate the requirement, or ot least reconsider the
allowable maintenance interval duning the 1999 review,

For light HDDEs, manufacturers believe that it i1s not appropriate to extend any of the
maintenance intervals beyond 50,000 miles. The rationale presented by the commenters is that
maintenance is performed for vehicles in which light HDDEs are used in intervals far shorter
than 100000 miles. EMA also noted that the useful life for the light HDDE category is only
1 10,000 miles and 15 not proposed 1o increase.

Manufacturers of gasoline-fueled engines recommended that EPA retain the current
maintenance interval for EGR system filters and coolers of 50,000 miles (1,500 hours). The
commenters noted that it appeared that EPA was proposing to increase the interval for these
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components (o 100,000 miles. {Note: EPA did not propose to increase this interval, as noted in
the analysis/response section below )

EPA also received comments on the need for and appropriatcness of sciting maintenance
intervals in general. One engine manufacturer suggested that it is unnecessary to both set a
minimum maintenance interval and require the manufaciurer to show evidence that the
maintenance has a reasonable likelihood of being performed by the owner, With such evidence,
there 15 no need o set 4 mimimum interval. Addionally, the commenter stated that it defies
logie to set a single mainmtenance iterval for a wide vanety of technologies for which there is
little or no real world expenence on which 1o base the intervals. As an example, the commenter
noted that the maintenance interval for particulate traps was set at 150,000 miles and experience
has since shown that much more frequent maintenance is needed. The commenter further stated
that the maintenance intervals serve no useful purpose and should be eliminated, suggesting that
market forces will ensure that the most durable technologies are used.

EPA received comments from the American Trucking Association supporting EPA
maintenance-related proposals and cautioning EPA against allowing EGR maintenance intervals
that are too short.

Finally, EPA received comments that the structure and wording of the regulations regarding
maintenance intervals is confusing and should be revised.  For example, one commenter noted

that the proposed minimum allowable maintenance intervals for heavy-duty Otto-cycle engines
could not be easily found.

Analysis/Besponse

EPA currently has no basis for recommending a change in the EGR filter maintenance
interval from s current level of 50,000 miles (1,500 hours). As 1s the case for all of the
maintenance intervals, the interval serves as a design target during the development of EGR
systems for diesel engines. An EGR filter is a eritical emissions related component which if not
mantained properly could have a significant adverse impact on emissions. At this critical time
in the development of emissions controls, EPA does not wish to encourage the design of an EGR
system that may need more maintenance and have a higher potential rate of failure by lowering
the maintenance interval, .

In respanse to comments regarding light HDDEs, EPA believes that 100,000 mile interval
1s appropriate given that a 150,000 mile interval is being adopted for the same components used
on medium and heavy HDDEs. There 1s nothing to indicate that there are inherent differences in
the technologies as applied to the different size engines which would require a substantially
shorter maintenance interval for the light heavy-duty category. The maintenance intervals for
other types of vehicle or engine maintenance not related to emissions components is not
generally useful as a guide due to the wide variety of maintenance performed on vehicles and
engines, Furnthermore, EPA is concerned that owners would not find it acceptable to replace their
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catalyst or EGR system at 50,000 miles. EPA would prefer to have the components designed to
last as close to the full life of the vehicle as possible in order 1o ensure emissions control, For
example, similarly, the current maintenance interval for catalysts and EGR svstems for light-duty
vehicles and light-duty trucks 1s 100,000 miles/3.000 hours which 1s essentially equivalent to
their regulatory wseful lives,

The recommendation of commenters regarding Ono-cvele engine EGR filters and coalers is
w-line with EPA's proposal, EPA did not propose any changes to the maintenance interval for
EGR filters and coolers. EPA proposed changing the interval for the remaining EGR system
parts and compaonents. Although EPA 15 not finalizing new standards for Otto-cyvele engines,
EGR systems are commonly used on these engines today, and therefore the provision continues
to be appropriate.

With regard to the overall need for maintenance intervals, EPA believes that there 1s a
connection between the amount and frequency of maintenance that is called for by the
manufacturer and the owner's willingness to perform the maintenance. This is especially true
when the maintenance 1s not connected in a noticeable way 10 on-road vehicle performance such
as could be the case with emissions controls such as catalysts or EGR systems. As noted by
ATA, 100 frequent maintenance intervals would be unreasonable for truck owners. EPA
therefore continues to believe that specifying minimum maintenance intervals in the regulations
is important in balancing the responsibilities of the owner and the manufacturer.

In response to comments regarding the approprateness of the length of the intervals and
sciting a single interval for several technologies, EPA believes it is important to set minimum
durability targets for emissions related components. The regulations do not call for maintenance
to be performed at the intervals but only prevents the manufacturer from specifying a
maintenance interval shorter than the interval established in the regulations. The purpose of the
maintenance interval requirement 15 to ensure a minimum level of emissions-related component
durability and to limit the maintepance costs associated with emissions controls,

In summary, EPA is finalizing the maintenance intervals be finalized as proposed, EPA is
also adding regulatory test further specifying which maintenance intervals apply to heavy-duty
Outo-cyele and diesel-cycle engines in order to improve the clanty the regulations.

ui. Emissions Defect and Performance Warranties
Summa scription of the [ssue
Emissions warranties are provided by manufacturers as required under Section 207 of the
Clean Air Act. The performance warranty provides that if a properly maintained vehicle or
engine fails to conform to the test established under section 207(bH2) at anytime during the

warranly peried, and such nonconformity causes the owner 1o have to bear a penalty or other
sanction, then the engine manufacturer 1s responsible for remedying the nonconformity at its own
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cost. The defect warranty provides that munufacturers are responsible for defects in matersals
and workmanship which cause an engine not to conform with apphicable regulations.

EPA regulations currently provide that the emissions defect and emissions performance
warranty pericds shall be 5 vears/50,000 miles, whichever occurs first, for heavy-duty Otto-cycle
engines and light heavy-duty diesel engines and 5 vears/ [ 00,000 miles, whichever occurs first,
for all other heavy-duty diesel engines. However, in no case, may the warranty period be less
than the basic mechanical warranty period for the engine family. The actual mechanical warranty
period for an engine often differs frem the published warranty for the engine family, in cases
where the purchaser negotiates or s provided a longer basic mechanical warranty penod.
Therefore, EPA proposed to revise the emission defect and performance warranties to clarify that
the warranty periods shall not be shorter than the basic mechanical warranty of the engine that
the manufacturer actually provides to the vehicle owner.”'

Comments

The Amencan Trucking Association (ATA) provided comments in support of the proposed
revision (o the warranty regulations. ATA noted that negotisted mechanical warranties that
exceed the published basic warrantics for an engine family are fairly prevalent for heavy-duty
engines.

EMA recommended that EPA revise the proposed regulatory language to ensure that {i) an
extended warranty on select parts does not require the manufacturer to extend the emissions
warranty on the entire engine, (i1) a shared customer responsibility for extended commercial
warranty does not extend the manufacturer's sole emissions warranty responsibility; and (iii) an
extended commercial warranty does not extend manufacturers' liability for recall.

F | opposes making the warranty period equivalent to the mechanical warranty offered by
the m. facturer. Ford commented that it is not clear under what authonty EPA would be acting
on to establish the warranty provisions. Ford also commented that there has been no showing
that engine parts and emissions parts have the same durability. Ford continued to comment that
EPA interference in the contractual obligations between it and its customers will likely increase
the price of the warranty or deter manufacturers from offering the warranty and therefore any
benefit from the provision will be lost.

NRDC suggested that the warranty period should be equivalent to the useful life period.
NRDC believes that since manufacturers are already liable for emissions performance over the
useful life period, they should incur no additional cost or regulatory burden by extending the

*'While EPA is finalizing revisions to the performance warranty period as discussed
below, in accordance with Section 207(1) of the Clean Air Act, EPA has not prescribed
regulations under Section 207(b)(2) of the Act which require heavy-duty engine manufacturers to
provide performance warranties.
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warranties to consumers tor the useful life peried. Such a warranty would help ensure emissions
control by removing dny disincentive for repair of emassion related controls which fail between
the end of the basic mechamical warranty period and the end of the uselul life.

Analvsio/Response

EPA agrees with EMA'S recommendations and believe the recommendations ensure 1hat the
emissions warranty requirements would be consistent with the mechanical warranty provided o
the owner. The emissions warranty responsibilities of the manufacturer would be required only
to match the manufacturer’s mechanical warranty responsibilities in terms of duration, cost
sharing, or pans coverage, except where the mechanical warranty is shorter than the minimum
emissions warmanty requirements contained in the regulations. EPA views the changes as
clanfications to the regulations and not a change from the intent of the proposal, EPA did not
intend to change the emissions warrantly provisions (o require that they go beyond the mechanical
warranty of the engine in scope but only match the mechanical warranty. Also, the warranty
provisions are currently not connected to recall and EPA did not propose to change this aspect of
the regulations. Thus, an extended commercial warranty would not extend a manufacturer’s
liability for recall. Sumilarly, should the warranty period exceed the regulatory useful life, the
warranty would not become invalid merely because the engine has reached the end of the useful
life period.

In response to Ford's comments, the Agency has long required that the emissions warraniy
peniod for an engine family be equivalent to the basic mechanical warranty of the engine family,
The authorty for setting the warranty period is provided to the Agency by section 207(i) of the
Clean Air Act. EPA only proposed a modification to this requirement so that it would better
reflect common industry practice, as noted by ATA. The proposed change reflects the long
established principle that the emissions control be warranted along with the engine's mechanical
operation. EPA did not receive any comments that the established regulations have been
problematic or have caused engine manufacturers to restrict their basic mechanical warranties.
EPA does not believe that the proposed changes to the regulations (revised to incorporate EMA
comments) will affect basic mechanical warranty coverage negatively. EPA believes the changes
1o the warranty provisions continue to be appropriate for both diesel and Otto-cycle engines.

EPA does not believe that --'J:'r:lm}r and useful life should be directly linked as
recommended by NRDC for highway heavy-duty engines. Useful life defines the period over
which a new engine is subject to emissions standards and is linked to durability requirements
during certification and to recall liability. The warranty period offers protection to the owner
against an isolated component failure that the owner could otherwise be responsible for repainng.
It is not designed to require manufacturers to pay for the replacement of all parts of an engine
that do not last the entire useful life without maintenance or replacement. In the case of a recall,
the manufaciurer would be required to pay for repairs regardless of the terms of the warranty.
The final rule aligns EPA warranty regulotions with industry practices. [t provides continued
assurance that engines are durable without requiring that manufacturers pay for parnts to last
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throughout the wseful life of the engines without repair or replacement, which could result in
considerable increase’in up-front cost,

[n summiry, EPA 15 revising the regulations regarding the warranty period such that 1he
warranty period shall not be less than the basic mechanical warranty of the engine. Thus, the
warranty would be longer than that published for the engine family in cases where a
manufacturer provides to the customer a longer basic mechameal warranty for a particular
engine. Extended warranties on select parts do not extend the emissions warmanty requirements
tor the entire engine but only for those parts. Also, in cases where responsibility for an extended
warranty is shared between the owner and the manufacturer, the emissions warranty would also
be shared in the same manner as specified in the warranty agreement,

¢, Maintenance and Repair of Emisslons Controls After the End of the Useful Life

Heavy-duty engines are often used well beyond their regulatory useful life, in large part due
ta the practice of engine rebuilding, which restores the engine and allows its continued use for
many yvears., EPA proposed several provisions to help ensure proper maintenance and repair of
emissions related components after the end of the regulatory useful life. This section is divided
into manufacturer requirements and engine rebuild provisions.

1. Manufacturer Reguirements

EPA proposed several requirements for engine manufaciurers 0 ensure that service manuals
contain information needed to properly repair emissions related components after the end of the
regulatory useful life period. In addition, EPA proposed that emissions-related on-board
diagnostic system signals be designed not to stop operating beyond the useful life period. EPA
received comments only in support of these provisions with no suggestions for revisions and is
therefore finalizing without revision. These provisions are being finalized for both diesel and
Otto-cyele HDEs. The reader is directed to the final rule preamble or section IILB. of the final
rule preamble for the detailed provisions.

1. Provisions Pertamning to Engine Rebuilding Practices
i a SCrpl lesue

Engine rebuilding is commeon for large heavy-duty engines and rebuilding extends the life of
the engine for several years. The onginal manufacturer's liabality ends at the end of the useful
life which is set to approximate the retirement of the vehicle (for smaller vehucles) or the engine
rebuild point (for larger vehicles). Engine rebuild practices have been found to generally have no
impact on emissions in past studies. EPA, however, 1s concerned that more sophisucated engines
and emissions controls used to meet the new standards will be more prone (o ampering at time
of engine rebuild, in violation of Clean Air Act (CAA) section 203, For example, engines
originally equipped with EGR could be rebuilt without the EGR systems being reinstalled on the
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engine. Therefore, EPA proposed some basic provisions for engine rebuilding under CAA
section 203 which wall help engine rebuilders understand their responsibilities and ensure that
rebuilding continues 1o be a paint at which emissions control is restored along with the engine
iself,

EPA proposed that parties involved in the process of rebuilding or remanufacturing heavy-
duty engines (which may include the removal of the engine, rebuilding, assembly, reinstallation
and other acts associated with engine rebuilding) must follow the provisions descnbed below to
avord tampenng with the engine and 1ts emissions controls.

{1} During engine rebuilding, parties invelved must have a reasonable technical basis for
knowing that the rebuilt engine is equivalent, from an emissions standpoint, to a certified
configuration {i.e., tolerances, calibrations, specifications) of the same or newer model vear as
the engine being rebuilt. A reasonable basis would exist if:

{a) Pants used when rebuilding an engine, whether the part is new, used, or rebuilt, is such
that a person familiar with the design and function of motor vehicle engines would
reasonably believe that the pant performs the same function with respect 10 emissions control
as the erginal part, and

(b} Any parameter adjustment or design element change s made only (1) in accordance with
the original engine manufacturer’s instructions or (1) where data or other reasonable
technical basis exists that such parameter adjustment or design element change, when
performed on the engine or similar engines, is not expected 1o adversely affect in-use
CITHAS10NS,

(2) A replacement engine must be of (or rebuilt to) a configuration of the same or later
model year as the onginal engine. Thus, in addition, under the proposed regulations a panty
supplying a rebuilt engine would be prohibited from supplying a replacement engine that is not
rebuilt to a configuration of the same or later model year as the trade-in engine,

(3} At the time of rebuild, emissions-related codes or signals from on-hoard monitoring
systems may not be erased or reset without diagnosing and responding appropriately to the
diagnostic codes, regardless of whether the systems are installed to satisfy EPA requirements
under 40 CFR. 86.094-25 or for other reasons and regardless of form or interface. Diagnostic
systems must be free of all such codes when the rebuilt engines are returned to service. Further,
such signals may not be rendered inoperative duning the rebuilding process,

(4} When conducting an in-frame rebuild or the installation of a rebualt engine, all
emissions-related components not otherwise addressed by the above provisions must be checked
and cleaned, repaired, or replaced where necessary, following manufacturer recommended
practices.
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EPA proposed that any person or entity engaged in the process, in whole or in part, of
rebuilding engines who fails to comply with the above provisions will be liable for tampering in
violation of CAA Section 203(a)(3). Panie~ would be respansible for the activities over which
they have control and as such there may be more than one responsible party for a single engine in
cases where different parties perform different tasks during the engine rebuilding process (e.g..
engine rebuild, full engine assembly, installation). EPA did not propose certification, record
keeping, or other requirements of the rebuilder or engine owner and there would be no in-use
emissions requirements.

Comments

Several industry commenters < pporied the proposed engine rebuild provisions including the
American Trucking Asseciation, t dutomotive Engine Rebuilders Association (who represents
independent engine rebu rs), an. e Americar -uck Dealers Division of the National
Automobile Dealers As: iton. ‘Lieir commeni:  apported EPA’S position that the proposed
provisions represent current industry practices and their comments did not note any regative
consequences for their member companies due to the proposals,

EMA raised two concerns regarding the provisions as they relate to engine remanufaciurers™
and a few individual engine manufacturers recommended that engine remanufacturers not be
covered by the rebuild provisions. First, EMA is concerned with the provision that the rebuilder
replace the original engine with one of the same or later model year. The reason for concern is
that an engine remanufacturer cannot reasonably ensure that an engine 1s replaced with one of the
cormect madel year because the remanufacturer never deals with the owner directly, and is not
involved with switching engines. EMA recommends that only the party performing the engine
switch be responsible for ensuring that the appropriate engine model is used.

Second, EMA is concerned that the provisions regarding the rebuilding of engines to the
same or later model vear would be very burdensome for remanufacturers. Remanufacturers
receive many trade-in engines which are then disassembled down to the basic engine core. The
engine core can then be rebuilt to a variety of engine models and model years because the basic
core often does not change from model year to model year. EMA commented that the engines
are rebuilt to a certified level of emissions performance and are labeled 1o 1dentily the set of
standards which they will meet, However, the engine is not necessarily rebuilt to be of the same
model vear as it was when traded-in. It would be very disruptive and costly to the
remanufacturer if the remanufacturer had to track each engine and was limited in the use of
engine cores. EMA recommended removing the provision concerning rebuilding to the same or
newer configuration and commented that it was not needed considering that there is another

* Remanufacturers is a term used by industry to note rebuilders who rebuild a large
volume of engines using production style assembly-line methods, Engine cores from trade-ins
are shipped to the remanufoctuning facility where they are completely disassembled for rebuild
on the assembly line,
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provision in the proposal prohibiting switching an engine with one of an earlier model vear
configuration, 5

EPA also recerved comments regarding the use of aftermarket parts and the need for
certification testing of aftermarket parts. EPA received comments from EMA that the provisions
periaining 1o the use of replacement parts are vague and should be elanfied. In addition, one
manufaciurer recommended that EPA establish a certification program for aftermarket
replacement parts. The commenter believes that aftermarket pans suppliers should be required to
conduct emissions testing to prove the emissions performance of the part and that the
certification of parts would be no more complex or stringent than the new engine certification
program. The commenter noted that there are very subtle design tolerances that will make it very
difficult for a rebuilder 1o judge whether or not an aftermarket replacement part is equivalent to
an original par.

NRDC recommended that EPA place liability on the rebuilders for the in-use emissions
performance of the rebuilt engines. EPA should then test these rebuilt engines as part of a larger
comprehensive in-use compliance program which the commenter suggests should be based on a
simple loaded chassis-based test developed by the Agency. The commenter noted that if good
rebuild practices are followed by the rebuilders, the rebuilder would not incur any additional
costs due to the Lability, The commenter also stated that without strong post-rebuild emissions
standards EPA 1s undercutting the potential emissions benefits of the rule,

alysg SPHImSE

EPA recognizes EMA's concerns regarding the effect of the proposed provisions on
remanufacturers and agrees with EMA's recommendations for revisions, Engine remanufacturers
must be given special consideration because they run assembly-line style operations and do not
interface directly with customers. Other types of rebuilders are custom rebuilders {where each
engine 1s rebuilt individually) and interface directly with the vehicle owner and therefore do not
share the concerns raised by EMA. Because engine remanufacturers do not interface with the
end wser of their products and are not involved with engine installation, they cannot easily control
the use of the remanufaciured engines they produce. Therefore, it is much more practical to
require that when an engine 1s replaced, it be replaced with the appropriate engine, than it is to
require the remanufacturer to supply the appropriate engine. EPA also understands that a
remanufacturer would have tremendous difficulty tracking each engine core that arrives (o be
remanufactured in order to ensure that it is rebuilt to the same or newer model year, Also, such a
requirement would not provide an air quality benefit, given that what matters most is that the
appropriate engine be installed in the vehicle. Therefore, the most critical aspect of
remanufacturing would be to ensure that engines are rebuilt to a certified configuration and that
they are properly identilied in terms of model year and configuration so that the appropriate
engine 15 installed. Both of these prachices are standard remanufaciuring practices, and are
retaned in the linal rule,
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EPA is revising its proposal {provision 2) to require the following: when an engine is being
rebuilt and remains installed or is reinstalled in the same vehicle, it must be rebuilt to 3
configuration of the same or later model year as the original engine. When an engine is being
replaced, the engine must be replaced with an engine of (or rebuilt to) a configuration of the same
or later model vear as the original engine. Also, EPA is revising provision 1 to remove the
requirement to rebuild to the same or later model year configuration. EPA believes that thess
changes do not substantively change the effect of the program, continue to reflect the intent of the
proposal, and address EMA's concerns. Also, therefore, EPA does not believe that it 1s
necessary o exempt remanufaciurers, as requested by some of the commenters.

With regard to aftermarket parts, while certification testing of parts might be the most
precise way to determine that aftermarket parts provide the same emissions control as the original
parts, EPA believes that such testing would be very costly and is not warranted based an
available data regarding aftermarket pants. EPA’s engine rebuilding study indicated that use of
aftermarket parts does not appear to be a significant source of loss of emissions control.™
Therefore, EPA proposed to codify its existing policies regarding the use of aftermarket parts
rather than more stringent measures. These policies allow for the use of engineering judgement
rather than emissions testing in determining if an aftermarket part is likely to affect emissions.
Muny times the aftermarket parts are exact duplicates of the original part, such as when the
manufacturer of the part supplies that pan to the engine manufacturer, and the analysis is quite
simple. Where there are design changes, a more in depth engineering analysis may be needed
depending on the natwre of the changes. EPA understands, however, that components are
becoming more sophisticated, often in response to tighter emissions standards. Further
requirements in the future may be appropnate if there is evidence indicating a significant loss of
emissions control due to the use of aftermarket parts.

EPA has the authonty to adopt emissions standards and related programs for rebuilt HDEs
under section 202(a){3}( D) if such rebuild requirements are warranted. Establishing a standard or
emissions performance liability based on the existing testing method is also not appropriate at
this time, The vast majority of rebuilders do not have reasonable access to this type of testing
due to its high cost and emissions performance liability was not proposed for rebuilders due 1o
the significant burden it would potentially represent. The costs of establishing a standard and in-
use performance liability cannot be justified based on information currently available to the
Agency, which indicates that rebuilding is not a source of emissions degradation.

Because EPA believes that the above provisions represent sound engine rebuilding practices
and are being finalized to help prevent tampering and loss of emissions control in general, EPA
continues 1o believe that the provisions are applicable for Otto-cycle engines as well as diesel
engines. Organizations representing the vast majority of engine rebuilders commented in support
of the proposals and did not raise concerns regarding the effect of the provisions on their

““Heavy-duty Engine Rebuilding Practices,” EPA Final Report by Tom Siricker and Karl
Simon, March 21, 1995, Docket A-95-27.
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rebuilding operations. EPA has modified the provisions in response to large engine
remanufacturer concelns 1o ensure that the provisions do not cavse unintended and unnecessary
changes to their industry practices.

1i1. Engine Rebuild Record Keeping Requirements

Summury/Description of the Issue

EPA requested comments on adopting minor record keeping requirements which EPA
believed would be in-line with customary business practices. The Agency would then have
assurance that records would be available for inspection to determine compliance with the
proposed rebuild provistons. As described in the NPRM, the records would be required 1o be
Kept by persons involved in the process of heavy-duty engine rebuilding or remanufacturing and
would have to include the mileage andfor hours at time of rebuild and a list of the work
performed on the engine and related emission control systems including a list of replacement
pants used, engine parameter adjustments, design element changes, emissions related codes and
signals that are responded to and reset and the response to the signals and codes, and work
performed as described in item (4) of the rebuild provisions above. EPA also noted that if it is
customary practice 1o keep records for groups of engines where the engines are being rebuilt or
remanufactured 1o an identical configuration, such record keeping practices would satisfy these
requirements. EPA would require such records to be kept for two years after the engine is
rebutlr.

nis

EPA received comments from the American Trucking Association, the Automotive Engine
Rebuilders Association, and the American Truck Dealers Division of the National Automobile
Dealers Association indicating that the record keeping requirements would not impose a burden
as long as records could be kept in their current form and EPA did not require a duplicate set of
records specifically for compliance with the regulations.

EMA and some member companies submitted comments opposing formal record keeping
requirements as unnecessary and burdensome. The commenters noted that remanufacturers do
not keep information on each individual engine that goes through the assembly line
remanufactuning process. Also, remanufacturers receive loose engines (already removed from
the vehicle) and do not have access to the vehicle to determine vehicle mileage or hours of use.
EMA suggested that EPA must have relied on records during its study of rebuilding practices and
that such records should be sufficient for the Agency in the future. One commenter suggested
that a distinction be made between rebuilders and remanufacturers if any record keeping
requirement is adopted.
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The Automotive Engine Rebuilders Association requested clarification to ensure that
records did not have 10 be kept on work performed by other panies. For example, an engine
rebuilder often will send the fuel svstem to a fuel system specialist for rebuild.

Analvsis/Responss

EPA believes that simple record keeping requirements are needed in order to ensure an
adequate means of enforcement. Without a record keeping requirement, the Agency would have
great difficulty holding those not complying with the regulations accountable for their actions.
Those not complying would not be likely 1o keep records, EPA believes that all of the concerns
of the commenters can be addressed such that the normal records Kept as pant of customary
business practices will be sufficient to satisfy EPA needs.

In response to the comments, EPA agrees that rebuilders should be allowed to keep the
information in whatever format they choeose, but only as long as 1t can be provided to an EPA
enforcement officer in a way that is understandable to the officer, Engine remanufactiurers can
use records such as build lists, parts lists, and engineering parameters that they keep for the
engine families being remanufactured rather than on individual engines. Also, remanufacturers
would not be required to keep information on each individual emissions related diagnostic code
that might be reset but only information on the process by which possible codes are addressed as
part of the remanufacturing process. For example, if an engine is equipped with a sensor that
monitors the EGR flow rate, the remanufacturer could state that such a code would always be
addressed durning the remanufaciuning process, say, because the EGR system is always rebuilt in a
certain way which ensures proper operation. EPA expects thal remanufacturers currently keep
these types of records in order to control the quality of their products,

Finally, EPA agrees that remanufacturers or rebuilders should not be required to keep
records on information that they do not have access to as part of normal business practices. For
example, remanufacturers should not be required to keep vehicle specific information such as
mileage information.

In response to the Automotive Engine Rebuilders Association (AERA) request for
clarification to ensure that records did not have to be kept on work performed by other parties, it
15 the intent of the regulation to hold parties responsible only for work they perform and not the
activities of others. EPA expects that customary business practice in the example noted by
AERA would be for the rebuilder to note from whom the rebuilt fuel system was attained and
such a note would be sufficient for EPA purposes.

In summary, EPA is establishing record keeping requirements for those participating in the
rebuilding of engines and that records be required to be kept only on work performed by the
given party. Records shall include the mileage and/or hours at time of rebuild and a list of the
work performed on the engine and related emission control systems including a list of
replacement parts used, engine parameter adjustments, design element changes, emissions related
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coddes and signals that are responded to and reset and the response to the signals and codes, and
work performed as déscribed in item (4) of the rebuild provisions above, However,
remanufacturers and rebuilders will not be required to keep records on information that they do
not have access o as pan of normal business practices. Rebuilders shall be allowed o keep the
snformation in whatever format they choose, as long as it can be provided to an EPA enforcement
officer in 2 way that is undersiandable to the officer, Further, records may be Kept on an engine
family basis rather than on an engine-by-gngine basis in cases where cach engine is rebuilt in the
same way 10 the same specifications, as is the case in assembly line rebuilding processes,

5. Economic Incentives
a. Voluntary Labeling

Summary/Description of the [ssue

EPA requested comments on but did not propose voluntary environmental labeling or
“green” labeling of heavy-duty engines (and vehicles equipped with those engines) that meet
certain criteria. There were three separate criteria discussed in the proposal for which a label
could be 1ssued: engines certified to the proposed standards earlier than required, engines
certified to an intermediate emissions level between the proposed standards and the standards
currently in effect for the model year, and engines powered by an alternative fuel. An incentive
for engine manufacturers would be that they would be able to market their product as “green”,
Another main incentive for participation cited by EPA would be that engine manufacturers and
trucking companies would benefit from the public good will demonstrated by displaying the
label.

Comments

Commenters’ reactions to the concept of green labeling for heavy-duty vehicles varied
widely, Commenters in support of the basic concept of labeling also expressed some
reservations and had several suggestions for EPA's consideration.

Commenters supporting the concept of labeling had specific recommendations regarding
what engines should be eligible for labels. Commenters from the natural gas industry support a
labeling program for engines able to meel the proposed standard ahead of schedule. One
commenter noled that labels should be imited to engines already meeting the proposed standards
since such engines are already available, Another commenter believes that the program's
etfectiveness would be diminished if engines which are only slightly cleaner than the 1993
standards are given green labels. Similarly, NRDC also recommended that only engines meeting
the new standard early or low emitting alternative-fueled engines be eligible tor labels, noting
that engines below the 1998 standard but above the proposed 2004 standard would already be
given special consideration under the averaging, banking, and trading program. The Natural Gas



Vehicle Coalition suggesied that a gold label be established for engines certitied to half the
proposed standard.

Detroit Diesel Corperation also supported the labeling concept. Detroit Diesel Corporation
suggested that, to keep the program simple, EPA establish a single criterion by which labels
would be 1ssued. Detroit Diesel recommended that engines 20 percent below the NOx, NOx plus
NAMHC, or PM standard during the first year of a new standard be eligible to receive a label and
that the percentage increase by 5 percent each year until the percentage reaches 40 percent in the
fitth year of the standard, Aflter the fifth year of the standard, engines 40 percent or more below
the standard would quahify for a label. Detroit Diesel noted that labeling alone provides only a
small incentive and 1s unlikely to be sufficient to generate wide interest in the program. Detroit
Diesel recommends that EPA consider other incentives such as exemptions from in-use testing
such as recall testing for the manufacturers of the engines and, for the tru ~ers, exemptions from
state inspection and maintenance programs.

Some commenters supporting the concept of labeling also cautioned EPA that care must be
taken to ensure that engines receiving a label be well maintained in-use. Commenters noted that
labeled vehicles powered by poorly maintained smoking diesel engines would severely
undermine the credibility of the program. Some commenters recommended that label
designation be limited to the regulatory useful life of the engines.

The American Trucking Association, while supporting the concept of market-based
incentives, commented that the large majority of truck fleets would likely not be interested in a
labeling program, unless it were connected to other economic incentives, due to the highly
competitive nature of the industry. Truck fleets would likely view it as an additional burden that
outweighs the benefits of participating.

EMA does not support engine labeling due largely to concerns regarding the potential for
significant administrative burdens for engine manufaciurers. EMA is also concerned about the
program interfering with the ABT program. EMA recommends that, if EPA pursues a labeling
program, the vehicle manufaciurers be able to participate without assistance from the engine
manufacturers,

alvsi SpOnse

EPA continues to be interested in the potential of market-based programs. However, due to
comments received by the Agency, EPA is not further pursuing the labeling concept in thas rule.
Key panticipants including the engine makers and trucking industry did not support the concept in
its current form and their suppont would be necessary for a successful program, Other
commenters raised significant 15 tes regarding enforcement and program safeguards. More
program development and discy  on with stakeholders would be needed to fully assess if a
labeling program can be fashior . which will provide a significant incentive for the sale and use
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of cleaner engines. Several issues have been raised by commenters that must be considered
before a labeling program can be successfully implemented,

b. Voluntary Standards/Incentives

EPA requested comment on the need for and desirability of voluntary NOx and PM
standards in the period from 1998-2003 to encourage technical innovation. The ultimate
purchasers of the heavy-duty engines would be able to market the emissions credits generated
provided there was no double-counting. EPA also asked for comment on optional early
certification for Ofto-cyvele engines as a means to delay compliance with alternative, more
stringent NMHC +NOx standards in 2004,

EE!I’HTHCI'IH

In general commenters supported a voluntary program with appropriate incentives as a
vehicle to bring in advanced technology early and to support alternative fuel use. Examples of
incentives supplied by commenters were tax breaks and bonus credits. One commenter
expressed concern that credit programs don't acteally exist since states do not have established
programs to recognize and reward open market credits, An Otto-cycle engine manufacturer
commented that voluntary certification would not be appropnate for gasoline engines. Finally,
the American Trucking Association invited EPA to join them and Western Highway Institute in
their evaluations of appropriate market-based incentives such as scrappage, retrofitting, and
exporting older trucks.

Analvsis/Response

EPA believes that a good target for voluntary standards in the 1998-2003 period would be
the proposed standards for 2004, After 2004, EPA believes that an appropriate target would be 1
g/bhp-hr NOx and 0.05 g/bhp-he PM since these are the targets in the SOP for reductions beyond
2004, At this time, EPA has no definite ideas for appropriate incentives for the certification of
engines to lower voluntary emission standards. Tax breaks are probably not feasible and bonus
credits for early introduction of cleaner technology could lead to a net loss to the environment,

EPA will continue to communicate with interested parties with the hope of determining the
appropriateness of any incentives in the future. However, EPA 15 not finalizing voluntary
standards at this time.



6. Economie Impact
Summary/Description of the lssue

To assist EPA i s estimate of the economic impact of the proposed rule, Acurex
Environmental, Inc. prepared a report detathing the costs of adophing or improving several
different technologies for improved control of emissions, EPA then made an assessment of a
likely scenario of technology packages for the different classes of heavy-duty vehicles. Applving
the costs developed by Acurex to these technology packages resulted in estimated per-vehicle
costs for complying with the 2004 standards. Additionally, EPA applied a learning curve that
substantially reduces the cost of compliance over time to reflect manufacturers’ cost savings over
time as they gamn expenence in producing the low-emitting engines.

Comments

Manufacturers generally considered EPA's cost estimates for diesel engines to be too low.
Commenters made several specific suggeshions:

1. The expenditures o develop engines that comply with the 2004 standards could have been
used for technologies that would otherwise improve the engine. These foregone
opportiunities are not included as a cost of the program. Simalarly, EPA ignored the potential
for a learning curve to reduce the cost of complying with the 1998 standards over the vears
leading up to the change to 2004 standards, especially with respect to potential reductions in
fuel consumption nites.

Suggested adjustments 1o the total cost per engine ranged from three to six times EPA's
eshimate,

3, EPA developed a single cost estimate for each vehicle category. One commenter thought the

analysis should include best-case and worst-case estimates fer a range of likely costs.

4. A manufacturer also requested that EPA include a separate cost analysis for urban buses,
rather than lumping them into the larger category of heavy heavy-duty vehicles,

5. EPA projected that most engines will use EGR without extra cooling of the recirculated gases,
whereas information from the industry indicates that cool EGR will be needed for engines to
meet the 2004 emission standards.

6. One manufacterer noted that EPA omitted the cost for increased warranty obligations
resulting from new emission-reduction technologies. Experience would indicate a need to
increase anticipated overall costs between 4 and 10 percent to account for warranty costs.

7. Commenters expressed a concern that operating costs would increase, cither from an increase
in fuel consumption or from increased fuel costs (should fuel reformulation be considered
necessary for engines to meet emission standards). Also, EPA'S analysis depends on
developments such as improved lubricating oil to avoid durability problems, but does not
include a cost increment for the upgraded matenials,

%. The cost reductions attributed to the learning curve were generally validated by commenters.
There was, however, a concern that such learning would not come without some cost. A

b
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suggestion was to cansider the cost of improving designs and manufaciuring processes from
Ré&D, retooling, etc. to be equivalent to one vear's savings.

Analysis/Besponse

I, EPA’s cost estimates in the proposed rule and in this final rule tzke into account the fact
that expenditures to develop model year 2004 engines could have been used for techniques that
would otherwise improve the engines, The cost analysis accounts for the foregone opportunity
cost of R&D and other capital expenditures with an annual discount rate of 7 percent. The
discount rate reflects the time value of money and quantifies the cost of displacing capital for
other investments.

The cost of complying with the 2004 standards is based on the incremental change from
engines that meet the previous standards for 1998 and later model vear vehicles. EPA conducted
the analysis by identifving those technological changes that would be needed to meet the more
stringent standard. The incremental costs of these individual improvements were then summed
for a total cost. Since the cost of compliance for the 1998 standard does not affect the cost
calculation, any savings from a learning curve between 1998 and 2003 would not affect the cost
calculation for 2004 vehicles. Potential gains in fuel economy were not considered since they
would be merely speculative. Simalarly, EPA chose not to project a decrease in the deployment
of catalysts during periods of stable standards, even though manufacturers attempt to do so by
further developing the effectiveness of in-cylinder emission controls.

2. EPA's cost analysis depends on a bottom-up cost analysis. The expecied technological
changes were identified and then investigated to determine the cost of compliance. Costs for
individual technologies were developed by making a detailed assessment of the required
hardware, R&D time, retooling, ete, These commenters provided only broad estimates of
compliance costs rather than specific critiques of EPA's analysis. EPA is not able to assess the
validity of the very broad estimates of compliance costs from manufacturers other than to repeat
the previous analysis with an emphasis on the detailed construction of those estimates.

3. EPA's analysis for the proposal acknowledged that a single cost quote for a category of
vehicles does not adequately reflect (a) the uncertainty of future developments, (b) varying
approaches that will be taken by different manufaciurers (c) the flexibility provided by the
averaging, banking and trading program. The cost analysis in the RIA states at the outset that
these factors will lead to multiple technology solutions across the mdustry, some or all of which
will be different than we project in the analysis. Nevertheless, EPA expects that the projected
estimates fairly represents the range of likely technology scenarios,

EPA's responsibility in the impact analysis is to demonstrate the feasibility of meeting the
new standards and estimate the cost of compliance, Toward that end, EPA's approach of
simplifying the assessment to focus on a single cost for & uniform package of technologies for
cach category of vehicles is appropriate. To ensure that the cost estimate is not too dependent on
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specific projections, EPA includes multiple additional calculations to test the sensitivity of the
analvsis,

4. In the proposed rule, EPA made a4 full assessment of costs for urban buses, but did not
use those costs to make a scparate calculation of cost-effectivencss, EPA has in the past used a
single cost-effectiveness estimate to charactenze the whole range of heavy-duty engines. The
cost-effectiveness analysis performed for the proposed rule did include an extra level of precision
by developing separate cost-elfectiveness estimates for light, mediem, and heavy heavy-duty
diesel engines

In response to this comment, EPA has used information developed for previous urban bus
rulemakings to make an estimate of the cost-effectiveness of the new standards for urhan buses,
In order to estimate the cost-effectiveness, it is necessary to determine the NOx and NMHC
emissien reductions attributable to the new standards, For this analysis, EPA assumed urban bus
engines would emit at the same emission levels (in gbhp-hr) as for other heavy-duty diesel
engines. EPA used conversion factors developed specifically for urban buses for converting
from g/bhp-hr levels to g/mi levels.™® For NOx, the urban bus conversion factor is 4.3 hp-hr/mi.
For HC, the urban bus conversion factor is 2.3 hp-hr/mi. Table 2 contains the mileage
accumulation rates for a typical urban bus used in this analysis which were developed for past
EPA urban bus rules.”

% “Development of Conversion Factors for Heavy-duty Bus Engines,” EPA Technical
Report, EPA-AA-EVRB-92-01, July 1992,

" *Final Regulatory Support Document and Summary and Analysis of Comments on the
NPRM (for Urban Bus Programs),” U.S. EPA, OAR, OMS, February 1993,
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Table 2
Bus Mileage Accumulation Rates

| Mileage |

Mileare

Table 3 contans the projected emission reductions due to the new engine standard, the
estimated cost of complying with the new standard (including both increased engine and
operating costs), and the resulting discounted, lifetime cost-effectiveness for urban buses under
the same two scenarios presented in the RIA, Compared to the cost-effectiveness of the new
NOx plus NMHC standard for heavy heavy-duty diesel engines, the most similar engine

category, the projected cost-effectiveness for urban buses shows a slightly lower cost per ton of
emission reduction.
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Table 3
Cost-Effectiveness for Urban Buses of the NOx plus NMHC Standard

Discounted Discounted Per-Vehicle
Total Lifetime Reduction Cost-Effectivensss
Model NPV {1ons) (%fon)
Year Costs per

Orouping Vehicle Nationwide Regional
NOx NAHC Scenano Strategy
Scenano

S100 8200

1768 0.028 5100 5100

5100 5100

—_ _ 5100 5100

5. In developing its drafl report, Acurex estimated the cost of using a cool EGR system,
The system as presented included a new heat exchanger to cool the recirculated exhaust gases.
At the time of the proposal, EPA expected that manufacturers would make an extra effort to

avoid adopting such a complex system and would look to other simpler technological approaches
to meet the new emission standards,

Since completion of the draft analyses, it has become clear that a simpler form of cool EGR
has emerged. Specifically, manufacierers are pursuing an EGR system that uses the existing
jacket water cooler to cool the recirculated exhaust gases. This provides less cooling than a
dedicated mr-to-ur EGR heat exchanger, but nevertheless provides substantial cooling for a
much lower cost. Less extensive cooling also has the advantage of avoiding condensation of
materal from the exhaust stream. Acurex has revised its report to include this technology
scenario and EPA has incorporated these numbers into the analysis with a projection that all
heavy-duty vehicles will use cool EGR.

6. EPA agrees that manufacturers will face increased costs for warranty of new parts
resulting from the new emission standards. Except for EGR, however, all the expected
technology developments depend on developmental changes to existing hardware and onboard
software. While it is not clear that these changes will necessarily be completely free from
increased warranty claims, it is difficult to justify or quantfy an expectation that a change in the
frequency of claims will result. EGR is the one technology that will clearly requare
manufacturers to develop and manufacture new parts, To reflect the increased expense from
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warranties, EPA will adjust the analysis to add |0 percent to the manufacturer's marked up
vanable cost. =

7. EPA's analysis includes no cost increase for fuel because the rulemaking requires no
changes to in-use fuels. If the Agency makes a subsequent determination that fuel changes are
appropriate, an analysis of an increase in fuel costs due to fuel reformulation will be conducted at
that time,

Engines designed to meet the new emission standards may indeed have higher fuel
consumption than current engines. Historically, however, manufacturers have consistently
reduced fuel consumption while improving control of emissions. EPA acknowledges the
challenge facing manufacturers in thas area, however, EPA believes that the overwhelming
demand for steady or improving fuel economy will prompt manufacturers (o focus ongoing R&D
efforts on reducing or overcoming any potential negative effect that EGR or other technologies
may have on fuel consumption. An EGR cooler, for example, grealy reduces the pressure on
increased fuel consumption from recirculating the exhaust gases, The analysis therefore shifts
the cost of increased fuel consumption to relatively large R&D expenditures. A sensitivity
analysis compares this approach with a direct calculation of the cost of increased fuel
consumption.

EPA agrees that the projection of R&D efforts to overcome any negative on durability
effects should recognize a cost for more expensive materials resulting from that research,
Specifically, focusing here on heavy heavy-duty vehicles, Acurex estimated a lifetime cost (net
present value) of $210 for increasing otl sump volumes (or il change frequencies) by 10 percent.
EPA's reasoning, similar to that for fuel economy, was that an R&D investment of 525 per
engine would allow for a very extensive cffort to find a simpler, less expensive solution, For the
final rule, the analysis will incorporate the same R&D expenditure and will add 2 percent to the
cost of lubricating oil to account for improved wear-resistant formulations.

8. EPA estimated a 20 percent reduction in variable costs with each doubling of production
volume. This estimate was derived from economic research from several different
manulactuning sectors. Those conducting the resecarch presented the learning curve as a pet cost
savings, taking into account all the fixed and variable costs incurred to manufacture the preduct.
Since the learning curve already represents a net cost savings, it would be inappropriate to
assume an additional cost for implementing the changes that lead to more efficient production.

7. EPA’s Air Quality Justification for the Proposed Program -

In the WPRM, EPA expressed its belief that improvements in air quality in many parts of the
country will continue 1o be necessary in the future, Specifically, the Agency presented the results
of analyses indicating that the emissions of NOx, VOC, and PM can be expected 1o increase
without further controls and that air quality (in the case of both ozone and particulate matter) is
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[tkely to worsen as a result. In proposing new standards for highwn}' HDEs, the Agency relicd on
these projections in cancluding that it should proceed with regulatory action as soon as possible.

Some commenters questioned this conclusion, disputing whether the available information
in fact justifies establishing new standards for highway HDEs. Others argued the opposite --that
immediate action is indeed justified on the basis of available modeling information, As
discussed in detail below, comments on the ANPEM and the NPRM have helped to sharpen the
picture, but they have not changed EPA’s basic conclustons about the need for new HDE
standards.

a. Quality of Modeling of Emission Inventories and Air Quality

EE] nments

Some  -nmenters, incleding e American Petroleum Institute, the National Petroleum
Refiners Association, the Western Highway Institute, 76 Products, Detroit Diesel Corporation,
and General Motors, argued that currently available computer modeling is not of sufficient
quality to draw conclusions about the future need NOx control or that available modeling
indicates that the proposed controls are not needed. Several other commenters, including the
American Lung Association, the Natural Resources Defense Council, and representatives of state
air pollution control agencies (STAPPAJALAPCO and NESCAUM), were generally satisfied
with the quality of the available modeling and expressed suppont for EPA’s air quality
conclusions.

Analysis/Response

In responding to comments about EPA’s modeling and the policy decisions based on that
madeling, some background muy be helpful. In the case of ozone, the modeling 1o which
commenters referred falls into two related categories that are generally performed sequentially.
The first major step is o develop emission inventories estimating the atmospheric loading of
ozone precursors currently and projecting emissions out to future years. These inventories are
useful for projecting trends in emissions over time and for understanding the relative impornance
of various emission sources, The second major step is to input specially prepared inventories
into a complex grid-based air quality model which simulates the photochemistry of ozone
formation over a geographic area for the same future years. Modelers have gradually improved
the quality of both of these types of modeling over many years, and improvements continue,
The following is a summary of the “state of the ant™ for emission inventory and air quality
modeling.

Emission Inventories

In the case of the modeling of emissions inventories performed in support of the proposed
HDE rule, EPA at the time of the ANPRM and NPRM used the most currently available data and
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widely aceepted assumptions about stationary, area. and mobile source emissions and growth
rates. EPA and other'modeling institutions, maost prominently those collaborating in the work of
the Qzone Transport Assessment Group {OTAG), have made and continue to make incremental
improvements in the quality of data inputs and modeling assumptions for the Eastern half of the
U.s.

Several further improvements in the modeling of emission inventones are planned by EPA
andfor OTAG. One set of changes involves EPA’s plans 1o improve its mobile source emission
factor modeling capability in several ways, Emission factor modeling simulates changes in
vehicle fleets over time and estimates average emissions in grams per mile traveled for different
types of vehicles and engines. Version 5 of the MOBILE model (“MOBILES™) is the curremt
“state of the art” emission factor model for estimating nationwide emissions (except particulate
matter) from on-highway mobile sources. The similar model PARTS is used for projecting
mobile source particulate matter emissions). The recently released MOBILESb improves upan
MOBILESa. While improvements continue in both MOBILES and PARTS, EPA is confident
that the use of these models in projecting mobile source emissions in general, and highway
heavy-duty vehicle emissions in particular, is sufficiently accurate for drawing general air quality
palicy conclusions,

EPA currently has plans underway which will result in several improvements in the
modeling of heavy-duty engine emissions. Improvements EPA is considering include
reassessing the factors that convert grams per brake horsepower (the units of work used for
engine testing) to grams per mile (relating emissions to vehicle miles traveled) and incorporating
any newer data that is available relating to in-use emissions from highway HDEs. Several
commenters staled that the MOBILES model may underestimate actual highway HDE emissions.
These commenters believe that the engine emission testing on which HDE modeling is based has
too little highway-type operation (which can generate higher NOx levels) and may miss the
effects of electronic sensors in some newer engines that change engine parameters during some
highway operation. These issue will also be addressed as a pant of the development of
improvements to the MOBILE model. The Agency also plans to make improvements to PARTS
and 1s developing an improved model for nonroad engines.

These ermmssion factor model improvements and expansions will enhance the ability of EPA,
states, and others (o accurately estimate mobile source emissions for various scenarios of future
emission controls. Although the overall effect of these modeling improvements is not possible to
anticipate with accuracy, EPA believes that it is likely that these improvements, taken together,
will tend to increase the Agency’s estimates of the contribution of highway HDEs to overall
emissions as compared to current estimates. In any event, it is very unlikely that changes in
emissions estimates that result from these incremental improvements would be so large as 1o
affect the general conclusions of the Agency about the need for NOx control.

OTAG has also imtiated changes in inventory modeling that are becoming broadly accepted.
These improvements in¢lude the chaice of which emission control programs are assumed to be in
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pluce in future years in modeling projections. Some commenters raised questions about the
assumptions of future programs EPA made in the ANPRM and NPRM. Histarically, EPA and
others have tended to take the approach of incorporating only those programs that have actually
been promulgated ot the tme of the analysis. Increasingly, it has been possible to evaluate
scenarios which include programs thae are currently under consideration and are considered likely
to be adopted, although they are not vet in place. OTAG and EPA have begun to follow this
approach for some modeling scenarios, adding new perspectives to projections of future
emissions as various mixes of reasonably likely future programs are assumed,

Taken together, the emerging improvements in emission inventory modeling discussed in
this section will help modelers fine-tune estimates of absolute levels of emissions in projection
vears, What will not change, EPA believes, is the general conclusion that, in the absence of new
controls, levels of NOX will level off at levels still too high to resolve the problem of
exceedances of the current ezor AAQS and then begin to rise again. EPA assumes that
national economic growth will . inue more or less steadily for the foreseeable future, and that
increasing numbers of mobile and stationary emission sources will enter that economy. Once
current ermission control programs are fully phased into the fleet, the downward pressure they
provide on emissions would end and total inventories would inevitably begin to turn upward due
to the mcreasing numbers of sources. The potential impact of such a reversal in NOx emissions
trends an ozone attanment problems 1s the subject of the next section.

Ozone Air Quality Modeling

In addition to concerns about projected emission inventories, some commenters also
challenged the guality of air guality modeling cited in the ANPRM and NPRM as part of the
Agency's justification for proposing new HDE standards. EPA cited several separate studies
involving runs of the Regional Oxidant Model (ROM) in different parts of the country, reporting
these studses” conclusions that large regional-s¢ale NOx reductions would be necessary for areas
in the Northeast, Southeast, Lake Michigan area, and California to attain the ozone air quality
standard.

Several commenters pointed out that a newer air quality model, UAM-V, is increasingly
used,” and they questioned the validity of drawing conclusions based on the earlier modeling.
However, recent projections performed by the "modeling centers” involved with OTAG using the
UAM-Y model have confirmed the general patterns in ozone formation and the potential for
ozone reduction projected by the earlier ROM studies. While the newer modeling provides a
more detailed view of the behavior of ozone and its precursors in a local area, EPA believes that
both models provide a clear picture of ozone as a regional problem which can be expected to
respond to regional-scale NOx controls,  (As desernibed below, the recent UAM-V modeling has

“*The UAM-V model uses smaller grid sizes than ROM and allows more layers of the
atmosphere (o be evaluated, so 1t has better resolution in predicting localized phenomena.
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also confirmed EPA’s understanding about the degree to which limited areas under some
conditions may experience increased ozone levels when NOx 15 reduced).

b. Ability of NOx Reductions to Increase Ozone

Comments

several commenters argued that EPA had not fully recognized that NOx reductions can
cause increases in ozone, and they concluded that the proposed action to reduce NOx emissions
was therefore unwise or premature. Another commenter, Ventura County, California, expressed
an opposing view. In their comments, the Venura County Air Pollution Control District stated,
“If locations are wdennfied where NOx reductions would exacerbate the ozone problem,
compensating actions could easily be taken to optimize NOx levels in those arcas.”

Analysis/Hesponse

In the ANPRM and NPRM, EPA discussed the well known phenomenon that reducing NOx
emissions in a local area may in certain circumstances result in 2n incréase in ozone in limited
parts of the area, In the proposal, EPA stated its belief that this phenomenon must be considered
in the context of the broad need for ozone reduction in nonattainment areas. The Agency also
stated its belief that the large expected benefits of NOx control over broad areas within and
downwind of many nonattainment areas should be pursued even if these NOx reductions have a
neutral or negative effect in localized portions of a limited number of nonattainment arcas.
Ventura County's comments specifically reinforced this view.

After consideration of all comments received on this subject, EPA believes that nothing in
these comments warrants a different course of action by the Agency. Rather, the staff's
interpretation of air quality modeling work done since the analysis presented in the NPRM is that
the Agency's justification for pursuing the proposed program has grown stronger. Specifically,
the joint modeling work done by OTAG in the past year again demonstrates the very limited
significance of the "NOx disbenefit” phenomenon. OTAG UAM-V modeling, like earlier ROM
modeling, has confirmed that NOx reductions can result in localized areas of ozone increase at
the same time that much larger areas experience ozone decreases. One set of OTAG modeling
runs, designed to simulate large region-wide NOx reductions, indicated that all ozone problem
areas analyzed (covering the eastern half of the U.5.) would experience large ozone reductions
with only occasional instances of ozone increases. For only one area did modeled ozone
increases of over 5 parts per billion occur more than 5 percent of the time (for the Lake Michigan
area such occurrences occurred 7 percent of the time), For most areas, ozone increases occurred
one percent or less of the time. In all areas, ozone decreases occurred much more frequently than
ozone increases. As some commenters ebserved, the areas of increased ozone are often in
papulated areas, and EPA agrees that this is cause for concern. Additional local VOC controls
may be needed for some areas 1o offset part or all of the increased ozone effect. However, the
modeling shows that the areas that would experience a reduction in ozone include all or large
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porttons of each current ozone nonattainment area as well as attainment areas upwind of these the
nonattainment areds,

Another important result of the recent and ongoing OTAG modeling is that the phenomenon
of NOx reductions increasing ozone levels appears 1o occur primarily on days and in areas where
orone levels are low. This means that in many cases, even if such an increase in 0Zone occurs
when local NOx levels are reduced, ozone levels may not exceed the NAAGQS. In addition, many
areas showing increased ozone on some days also show decreased ozone on other days in the
modeled episode. Again, any increase in ozone is cause for concern, but clearly most efforts by
states and EPA to address ozone problems are and should be directed at situations ozone in
excess of the NAAQS occurs frequently.

The Agency has concluded that the overall ozone benefit of large regional reductions in
NOx, like those that would occur with the HDE standards finalized today, warrant such controls
even where localized ozone increases may occur.™

¢. Trends in Ozone Levels
Comments

One commenter presented an analysis of ozone monitors concluding that the number of
national ozone exceedances has been steadily decreasing over time (when adjusted for ambient
temperatures) (Sonoma Technologies, Ine., under contract with the Amencan Petroleum Institute
(API)). API stated that this data raises questions about the need for new NOx control programs
in order for areas to reach attainment,

Analvsis/Response

EPA draws a different conclusion from the Sonoma data than does APL. EPA believes that
the decreases in numbers and levels of ozone exceedance are not surprising and can be assumed
to be the result of the success of past NOx and VOC control programs. Since, as described
above, the Agency concludes that NOx levels will continue downward for several years but then
level off and begin to rise, the welcome downward trend 1n ozone cannot be expected to continue
without new emussion reductions. The data from Sonoma does not contradict this conclusion.

In general, based on consideration of comments relating to modeling, NOx disbenefits, and
ozone trends, EPA has concluded that the air quality rationale for proceeding with new HDE
emission standards remains strong and that such a program is very much needed. HDE NOx
reductions, in particular, are increasingly being shown to be the kind of major program with
regional scope that can have a significant effect on ozone levels in many areas of the country that

“"EPA Staff Observations from Recent Air Quality Modeling,” Memorandum from
Norm Possiel to Tad Wysor, August, 1997,
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b. Measuremen! of NMHC for Dicsels

Summary/Descniption of the Jssue

A method for the measurement of NMHC for diese] exhaust was not proposed. Current
Federal ennssion standards do not require the measurement of NMHC from heavy-duty diesel
Engines.

Comments

some commenters made note that there were no proposed test procedures specitically for
measring NMHC from diesel engines,

Analvsis/Response

Beginning in 200K, the Federal standards for diesel vehicles will be changed from a total
hvdrocarbon measurement to a non-methane hydrocarbon standard, However, there 1s no
standardized method for the measurement of methane from diesel exhaust. In the absence of
such a procedure, EPA has three options - 1) allow a THC value in place of an NMHC value; 2)
allow manufacturers to use their own procedure to analyze methane in diesel exhaust pending
prior approval from the EPA; or 3) allow manufacturers to subtract 2% from the mass of the total |
hydrocarbon value in place of methane measurement. This assumed methane fraction is based on
data from a previous EPA study.™ In the interim, it would incumbent upon industry to develop a
standardized methane measurement procedure at which point EPA could put into the regulations,
EPA will allow all three aptions in the regulations.

¢. Measurement of NMHC lor CNG Vehicles

Summary/Description of the lssue

EPA test procedures currently determine NMHC by measuring THC and methane and taking
the difference.

Commenis

The Natural Gas Vehicle Coalition commented that the NMHC method defined in EPA's
current regulations does not produce accurate results for NGVs because it measures total
hydrocarbons by a flame ionization detector (FID) and measures methane separately using a
methane analyzer. NMHC is then determined by subtracting methane from the THC FID results,

* Springer, Kool 1. (1979), “Characterization of Sulfates, Odor, Smoke, POM and
Particulates from Light and Heavy-Duty Engines - Part IX,” Ann Arbor, Michigan: U.S.
Environmental Protection Agency, Office of Mobile Sources. Publication no, EPA-260/3-79-007.

T



This results in an unacceptably high level of error in the caleulated NMHC value. Direct NMHC
measurement by gas chromatograph (GC) is more accurate than the subtraction method,

Analvsis/Besponse

The Natural Gas Vebhiele Coalition is correct that a more accurate value would be obtained
using gas chromatography rather than the current subtraction methed. [n fact, GC s the required
method for determination of NMHC in California and is widely used in industry for development
purposes. EPA will revise the current emission measurement method to allow CNG vehicles to
use GC to determine NMHC emissions.

9. Rulemaking Process
a. SOP Process

Summony/Descnpon of the [ssug

In July of 1995, EPA, the California Air Resources Board, and engine manufacturers
representing over %0 percent of annual engine sales signed a Statement of Principles (SOP). The
S0P descrnibes various understandings and intentions of the signatones. The central focus is
EPA's intention to propose significantly more stnngent emissions standards for NOx. The SOP
contains an outline of many of the important elements of the intended proposal. The SOP also
contains the agreement of the other signatones to the intended proposal,

In the SOP the signatories recognize the air quality concerns for high ambient levels of
ozone, the importance of moving toward the goal of in-use NOx emissions levels of
approximately 2.0 g/bhp-hr, and the feasibility and appropriateness of this goal. The
understanding of the signatories on the feasibility and appropriateness of the standards described
in the SOP is premised on various factors such as (1) no changes at this time in the PM or CO
standard and the test procedures, and (2) increased flexibihity in the ABT program. The
signatories recognize that EPA is required and fully intends to meet all applicable substantive
and procedural rulemaking requirements under the Clean Air Act.

Subsequent to signing the SOP, EPA i1ssued an ANPRM inviting comment on its contents
and inviting the views of all concerned in the contents of a proposal. EPA issued a proposal in
June 1996 (61 FR 33421 June 27, 1996).

omm
EPA received comment from several parties supporting the SOP and rulemaking effort. The
manufacturers supported the rule and the process used by the Agency. State organizations

including STAPPASALAPCO and NESCAUM noted their strong support for the rule and
commended the Agency and industry on the SOP in their comments. The American Lung
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Associanon also commended EPA and industry on the cooperative effort and the proposal.

ATA, in the oral testimony at the public hearing, noted concern that the trucking industry was not
part of the SOP discussions, nor were invited to be signatories. However, ATA also noted that
EPA staff had made a reasonably good effort to discuss the rule prior to the NPRM and
incorporate some of ATA’s views into the proposal, While expressing general support for the
rule and the new NMHC+NOx standards, the commenters also raised several concerns and
provided recommendations in areas where they thought the rule should be improved.

The Union for Concerned Scientists and NEDC, commenting on behalf of health and
envitonmental groups, rnsed concerns over what they believe to be a lack of public participation
in developing the SOP. They questioned whether the requirements of the Administrative
Procedures Act have been met and whether EPA can be legally direcied or constrained by an
agreement reached with a regulated industry without public participation, The commenters
found it to be a particularly dangerous precedent to exclude items from a rulemaking that are of
eritical public interest, such as the particulate standard, The commenters stated that EPA must
clarify the role that the SOP plaved in guiding the rulemaking and re-evaluate the appropriateness
of such private agreements in developing future rules,

alysis 5 5

EPA believes the SOP process and the public rulemaking procedures that followed it have
been a constructive and productive way to develop the final rule issued today, which will
significantly reduce in-use emissions of NOx for diesel cycle HDEs. EPA has adopted many
provisions in the final rule that are consistent with the SOP, where the rulemaking record
indicates this 1s the most appropriate course. The final rule differs from the outline in the SOP in
certan important aspects where EPA made changes to reflect the development of the facis and
issues subsequent to the SOP, stemming in large part from the extensive public rulemaking
process leading to this final rule, The result is a comprehensive, well supported final rule that
will provide important benefits in the control of NOx emissions from HDEs,

The S0P was the initial step in this process. In the past, a nilemaking proposal was often
developed with relatively limited involvement of outside parties. Public input was obtained in
the public rulemaking process, with the final rule often leading to imponant changes from the
proposal. In recent years EPA has sought in many cases to increase the involvement of interested
parties prior to issuance of a proposal. This often provides EPA with the kind of information
needed to develop a more comprehensive and robust proposal.

In this case, EPA obtained important pre-proposal input by holding discussions with the
parties who eventually became signatonies to the S0P, as well as with various other interested
partics who were not signatories, The SOP which resulted reflects the significant input received
by EPA from a wide number of interested parties. Based on discussions with both signatones
and non-signotories, EPA's view at that time was that the SOP outlined an appropriate and
feasible proposal for more sirngent NOx standards.
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The SOP did not constrain EPA, or limit its discretion in any way, legally or otherwise. In
essence it is a public statement of EPA’S intentions concerning the contents of an upcoming
proposal, with the understandings of various parties who ageee with EPA'S intention. It
recognizes EPA's obligation and intention 1o follow the SOP discussions with a public
rulemaking process,

Instead of directly issuing a proposal, EPA issued an ANFRM to seek more public input on
the contents of the NPRM. Based on this, EPA developed a proposal that fleshed out many of
the detmls of the S0P and sought comment on a variety of options and issues, including ones not
discussed in the SOP. The final rule contains EPA's detailed responses to public comments,
While EPA has adopted the approach of the SOP in many ways, there are certain important
changes from the S0P, EPA’s decision to change or not change from the NPRM is based on
EPA’s reasoned evaluation of the record before it, including information and ideas provided by
commenters. One of the most important changes made by EPA was not taking action at this time
on the NMHC+NOx standard for otto-cycle engines. Significant changes were also made in the
kind of flexibility added to the current ABT program.

The ANPRM, NPRM, and now this final rule reflect a process of continuing refinements
and development of the substance and details of the revised standards and related provisions,

The SOP was a crincal initial step in this process, and the final result is a major step forward in
the control of NOx emissions from diesel cycle HDEs.

b, 1999 Rulemaking Review

Summary/Description of the lssue

EPA included a provision in the NPRM proposing to review the final standards in 1999 1o
reassess the appropriateness of the standards under the Clean Air Act, including the need for and
the technological and economic feasibility of the standards at that time. EPA stated that before
making a final decision in this review regarding the appropriateness of these standards, EPA
intended to issue a proposal regarding the issue and provide an opportunity for comment.
Following any comment, EPA would issue a final agency decision,

Comments

EPA received a comment from environmental groups saying that the 1999 review adds
uncertainty (o the proposed rulemaking and jeopardized the program by weakening signals to
industry. The comment stated that EPA should explicitly state that the burden of proof for any
upward change to the emission standards lies with the regulated industry. The comment stated
that EPA should develop specific criteria for any determination to modify the standard, and tha
EPA should emphasize that the 1999 review could result in a lowerning of standards. The
comment also urged EPA to engage public participation in the 1999 review.
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Analysis/Response

EPA does not believe that the existence of the 1999 review adds substantial uncertainty to
the rulemi.aing or the standards. Manufacturers are put on notice by this final rule that they will
be expected to meet the new standards by the 2004 model year. Any manufacturer that fails to
take steps as soon as needed to meet these requirements does so at the manufacturer's own peril.
Though the decision to have a formal review in 1999 is somewhat different from past EPA
practice, EPA has always had the ability and duty to review whether its promulgated standards
continue to be consistent with the mandate of the Clean Air Act.

Regarding the burdens and critenia for the 1999 review, anv EPA decision will be based on
the mandates of the Clean Air Act, panticularly section 202, The 1999 review does not provide
EPA with the authority to modify 1ts statutory criteria. The NPRM and the preamble to this final
rule make clear that the 1999 review will be a public process and that the result of the review
could be a strengthening of standards.
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