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1. INTRODUCTION

Thisreport is presented to the Smal Business Advocacy Review Pand (SBAR Pand or Pandl)
convened for the proposed rulemaking on the Control of Emissons of Air Pollution From Land-Based
Nonroad Compression Ignition Engines, currently being developed by the U.S. Environmental
Protection Agency (EPA). Under Section 609(b) of the Regulatory FHexibility Act (RFA) as amended
by the Smal Business Regulatory Enforcement Fairness Act of 1996 (SBREFA), a Pand isrequired to
be convened prior to publication of theinitid regulatory flexibility andyss (IRFA) should an agency be
required to prepare that document under the RFA. In addition to EPA’s Smal Business Advocacy
Chair, the Pand congists of the Deputy Office Director of EPA’s Office of Transportation and Air
Qudity (OTAQ), the Adminigrator of the Office of Information and Regulatory Affairs within the
Office of Management and Budget, and the Chief Counsdl for Advocacy of the Smal Business
Adminigretion.

Thisreport includes the following:

. background information on the proposed rule under devel opment;

. information on the types of small entities that would be subject to the proposed rule;
. asummary of the Pand’ s outreach activities, and

. the comments and recommendations of the Small Entity Representatives (SERS).

Section 609(b) of the RFA directs the Pand to report on the comments of small entity
representatives and make findings on issues related to identified eements of the IRFA under section
603 of the RFA. Those dements of an IRFA are:

. adescription of and, where feasible, an estimate of the number of smal entities to which the
proposed rule will gpply;
. projected reporting, record keeping, and other compliance requirements of the proposed rule,

including an estimate of the dlasses of smdl entities which will be subject to the requirements
and the type of professiona skills necessary for preparation of the report or record;

. an identification to the extent practicable, of al other rdlevant Federa rules which may
duplicate, overlap, or conflict with the proposed rule;

. any dgnificant dternatives to the proposed rule which accomplish the stated objectives of
gpplicable gatutes and which minimize any significant economic impact of the proposed rule on
gmdl entities, and
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. any impacts on small entities of the proposed rule or sgnificant dternatives to the proposed
rule.

The purpose of the Pand is to gather information to identify potentia impacts on small
businesses and to develop options to mitigate these concerns. Once completed, the Pandl report is
provided to the Agency and included in the rulemaking record. In light of the Pand report, and where
appropriate, the Agency is to make changes to the draft proposed rule, to the IRFA for the proposed
rule, or to the decision on whether an IRFA isrequired.

It isimportant to note that the Pandl’ s findings and discussion will be based on the information
available at the time the final Panel report isdrafted. EPA will continue to conduct anayses relevant to
the proposed rule, and may develop or obtain additiona information during the remainder of therule
development process. The Pand makesits report a a preiminary stage of rule development and its
report should be consdered in that light. At the same time, the report provides the Panel and the
Agency with an opportunity to identify and explore potentia ways of shaping the proposed rule to
minimize the burden of the rule on small entities while achieving the rul€' s purposes.

Any options identified by the Pand for reducing the rul€ s regulatory impact on small entities
may require further anaysis and/or data collection to ensure that the options are practicable,
enforcesble, environmentaly sound, and, of course, consstent with the Clean Air Act.

2. BACKGROUND AND REGULATORY HISTORY
2.1 Regulatory History

Controlling emissions from nonroad engines and equipment, in conjunction with diesd fud
quality controls, has important public heath and welfare benefits. With the advent of more stringent
controls on highway vehicles and their fuels, emissons from nonroad sources will contribute sgnificantly
more harmful pollution than on-highway sources. The following sections describe in more detail the
effects and regulatory history of nonroad diesd engines, equipment, and fuels.

2.1.1 Nonroad Diesd Enginesand Equipment

Diesdl engines used in nonroad equipment are significant sources of emissons of particulate
matter (PM), nitrogen oxides (NOx), and other pollutants throughout the country. The term *nonroad
diesd” as used in this document means the diesd-powered nonroad engines subject to emissons
gandardsin 40 CFR Part 89. Thisincludeslarge and smdl land-based diesd engines aswell as small
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marine diesdl engines. Nonroad diesdl fud means diesd fuel intended for or used by these engines.
Thisisgenerdly #2 died fud.

Almog dl of the PM emitted by these enginesisin the form of fine PM (the usua metric being
PM 2.5, meaning PM measuring 2.5 microns or less). Inhaation of fine particlesis associated with
adverse hedth effects, including increased hospital admissions and premature mortdity for individuas
with cardiopulmonary and respiratory system problems. Inhdation of fine particles is associated with
serious adverse hedlth effects to the generd public including premature deeth and illness severe enough
to require hospital admisson. Exposure at lower concentrations can result in the same serious hedlth
effectsin “sengtive’ populationsincluding children, the elderly, and people with cardiovascular and
respiratory disease (61 FR 65641 at 44 (December 13, 1996)). NOx emissions are akey precursor
to the formation of ground-level ozone, which is also associated with adverse respiratory hedlth effects.
NOx and SOx emissions are a0 precursors for nitrate and sulfate PM formation in the atmosphere
and thus contribute to overal ambient PM levels. Many areas of the country continue to have PM and
ozone levels that exceed the hedlth-based national ambient air quality standards. In addition, nonroad
diesdl emissons have other toxic effects on human hedth. Diesdl exhaudt islikely to be carcinogenic to
humans by inhdation at levels of environmenta exposures. Moreover, nonroad diesel emissons aso
include the known carcinogens forma dehyde and benzene.

Emissions controls on nonroad engines will contribute significantly to protecting public health
and the environment. The firgt set of EPA emission controls for nonroad diesels were adopted in 1996.
These were based on the emission control technologies that manufacturers had aready applied to
highway engines. EPA adopted the next set of standards, known as Tier 2 and Tier 3 contrals, in
1998. These controls are now being phased in asis shown in Figure 1. EPA believesthat the emisson
control technologies that manufacturers will use to meet the 2007 heavy-duty highway emission
standards can be successfully transferred to many nonroad diesdl gpplications provided that low sulfur
died fud isavailable for these gpplications. EPA discussed Tier 2 and Tier 3 emission control
technologiesit believes are feasble for nonroad engine applications in a document titled “Nonroad
Diesdl Emissions Standards Staff Technica Paper” (October 30, 2001).

By contrast, representatives from the non-road diesd engine and equipment manufacturing
industry have questioned whether emission control technologies developed for highway vehicles can
successfully and cogt-effectively be transferred to nonroad engines, especidly smaller engines. All
participating nonroad diesel engine and equipment manufacturers believe that EPA did not demondirate
the feaghility of transferring highway emisson control technologies to nonroad engines and equipment in
its “Nonroad Diesd Emissons Standards Staff Technical Report.” These manufacturers noted specific
problems with the transfer of aftertreatment technologies to nonroad engines and equipment, including:
the necessity of turbocharging currently naturaly-aspirated engines; the typical bulkiness of
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aftertrestment devicesin rdativey smadl equipment platforms; the probability of vibration damage from
aftertreatment controls, and the need for increased maintenance of those controls, and, increased costs
which would lead to the dimination of the equipment from the market.

Indeed, a detailed evauation completed in 2002 of two key emission control technologies at the
heart of the Tier 3 highway diesd rule—diesd PM filters and NOx adsorbers — concluded that further
technical chalenges will have to be addressed before these technologies can be relied upon in the
highway context; particularly in the case of NOx adsorbers. The EPA’s Clean Air Act Advisory
Committee issued a Find Report, entitled, “Meeting Technology Challenges for the 2007 Heavy-Duty
Highway Diesdl Rule” in which there was agreement that it is likely these chalenges can be overcome.
The report noted that remaining technica challengesinclude adsorbers temperature range requirement,
adsorber durability, and the fact that the adsorber must be desulfated periodicaly. Chalenges
confronting the highway use of Catalyzed Diesd Particulate Filters (CDPFS) include designing filters
capable of active regeneration, that can minimize ash loading, and that can avoid pressure drops.

Similarly, 22002 study conducted by EUROMOT and the Engine Manufacturers Association
on both American and European Union regulation, entitled “Investigations into the Feasibility of PM
Filters for Nonroad Mobile Machinery,” concludes that the primary chalengesin gpplying diesd PM
filters to nonroad diesd engine use rdate to filter regeneration and the integration of aftertrestment
systems to engine controls. The report observes that active, automatic diesel PM filters are “ not
currently avallable a a sufficient level of developmentd maturity and commercid viability” for usein
nonroad diesdl engines. The report further Sates that the PM filter systems being devel oped for
highway truck applications “are not directly transferable to [nonroad diesdl engines| due to the
narrower range of operation of such vehicles, providing . . . more conducive conditions for PM Filter
regeneration.” Id at 5. Likewise, areport prepared by VTT Processes entitled “Feasbility Study on a
Third Stage of Emission Limits for Compression Ignition Engines with a Power Output Between 18 and
560 kW” notes that “[NOx adsorber catalyst] possess a promising technology for the future NOx
standards, but more detailed studies are needed to address the long-term operation of the NOx
adsorber catays.” 1d at 70.

The Pandl expects that pursuant to sections 213(a)(3) and (a)(4), EPA will fully consider issues
of technica feashility in developing standards for new nonroad diesel engines.

2.1.2 Nonroad Diesdl Fuel
In recent years, the recognition of the close relationship between effective advanced emission

control devices on engines and the sulfur content of the fuel the engines use hasled to a“systems’
gpproach to emission control, meaning essentidly that successful emissions control requires control not
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only of emissons but of sulfur levelsin diesd fud. This approach was recently used in EPA’s Tier 2
light-duty automoative control program and in the new highway heavy-duty diesd emission control
requirements. In the case of highway heavy-duty engines, reductionsin highway diesd fud sulfur
(starting in June of 2006) will occur in tandem with new stringent emisson standards for engines
(starting in modd year 2007). Sulfur levesin highway diesd fud are currently limited to a maximum of
500 parts per million (ppm), and the new standard will require refinersto limit sulfur levelsto 15 parts

per million (ppm).

EPA does not currently regulate nonroad diesdl fud sulfur levels, and sulfur levels of this fud
often exceed 3000 ppm. To enable the same types of emission control technology to be applied to
nonroad diesdl engines aswill be used on highway diesdl engines, low-sulfur nonroad diesd fud (i.e,
15 ppm) would be needed. Reducing sulfur in nonroad diesd fuel will aso reduce primary and
secondary PM emissions from the current fleet of nonroad diesel engines (i.e. even engines without
aftertrestment), athough the emissions reductions will obvioudy not be as extensive as from engines
equipped with aftertreatment.

2.2  Description of Rule and its Scope
2.2.1 Statutory Basis

Section 213(a)(3) of the Clean Air Act requires EPA to regulate NOx emissions from nonroad
engines and vehicles upon an EPA determination that nonroad engines contribute to emissonsin a
nonattainment area. In part, section 213(a)(3) authorizes EPA to promulgate standards for designated
pollutants (including NOx) that require the grestest degree of emission reduction achievable from
gpplication of technology to nonroad engines (or vehicles) while giving “appropriate consderation to the
cost of applying such technology within the period of time available to manufacturers and to noise,
energy, and safety factors associated with the gpplication of such technology.” Section 213(a)(4)
gopliesto dl pollutants not specificaly identified in section 213(a)(3), and authorizes EPA to
promulgate “appropriate’ standards for such pollutants, taking into account “codts, noise, safety, and
energy factors associated with the application of technology which the Administrator determines will be
available’ for those engines (or vehicles). Controls on PM implement this provison.

Section 211(c)(1) authorizes EPA to regulate fuelsif any emission product of the fud causes or
contributes to air pollution that may endanger public health or welfare, or that may impair the
performance of emission control technology on engines and vehicles. EPA believes that the opportunity
for cost effective emisson reductions on alarge scale appearsto exist. Therefore, EPA has begun
developing a proposed rule that would set new, more stringent standards for nonroad engines and
lower nonroad diesd fud sulfur levels.
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2.2.2 General RuleDescription

EPA is developing a proposed rule that would, like the earlier highway heavy-duty diesd rule,
take a systems gpproach — setting new stringent standards for nonroad diesel engines and very low
sulfur standards for the fudl used in these engines. Congstent with sections 213 (8)(3) and (4), and 211
(c) of the Act, and appropriate consideration of costs and other factors, EPA believesit needsto
promulgate a program that achieves the cleanest technologicaly feasible emisson levels for gppropriate
classes, and on the earliest possible time ling(s). Similarly, EPA expects to propose that refiners
provide very low sulfur fud for these engines as early as possible to enable these control technologies.
EPA aso recognizes that it may not be gppropriate to apply the same stringency of emission standards
or the sametimeline across al of the power range categories of nonroad diesd engines, taking into
account environmental need, cogt, feasibility, and other considerations as required by statute. Clearly,
manufacturers of nonroad engines face different technological and cost chalenges for different engines
based on engine configuration, horsepower, current level of emission control technology, etc. Thus, as
discussed below, EPA is considering proposing to require aftertreatment based standards that would
become effective at different times and, for some engines, perhaps to require only engine based
emisson controls. EPA aso discusses beow dternatives to reducing sulfur levelsin dl nonroad diesdl
fud to 15 ppm at the sametime.

Aswith current nonroad diesdl regulations, under the proposed program manufacturers of
nonroad equipment using diesd engines would be required to ingal engines complying with gpplicable
emisson dandards. Thus, equipment manufacturers would have to consider what changesin ther
equipment design would be necessary to account for differencesin the physical and operating
characteridics of the new engines, when they would be able to receive this information from the engine
manufacturers, and when they could receive production prototypes from the engine manufacturers. As
described below, different approaches to the implementation of the engine standards could have
different effects on the difficulty of compliance for smdl equipment manufacturers.

Businesses that distribute and market nonroad diesel fuel encompass awide range of operations
such as bulk terminds, bulk plants, fud oil deders, and diesd fud trucking operations, and EPA
believes tha most of them would meet SBA’s smdl entity criteria. Aswith dl fuel quality programs, a
nonroad diesd fuel program would establish requirements related to compliance and ensuring fue
quality asthe fud is carried throughout the digtribution system.

EPA does not plan to propose new emission standards for the engines used in locomotives and
in marine gpplicationsin this rule, though such standards could be appropriate in the future. EPA is
consdering, however, possible changes to the sulfur content leve in diesd fue for locomotive and
marine engines.
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2.3 Related Federal Rules

The primary federal rulesthat are related to the proposed Nonroad Diesdl rule under
consideration are the current Nonroad Diesdl rule (Federal Register Vol. 63, p. 56968, Oct. 23,
1998), the earlier fud sulfur rulesfor gasoline (Federal Register Vol. 65, p. 6698, Feb. 10, 2000) and
died fud (Federal Register Vol. 66, p. 5002, Jan. 18, 2001), the highway diesd rule discussed
above, and the Nonroad Diesel Certification Fees proposal (Federal Register Vol. 67, p. 51402,
Aug. 7, 2002). While it does not overlap, duplicate, or conflict, the certification fees proposd,
published in August 2002, will revise the rule assigning fees to be paid by entities required to certify
enginesfor certification activities and apply this requirement for the first time to the nonroad sector.

24  Related European Regulations
24.1 Current European Union Non-Road Diesdl Regulation

EU Directive 97/68/EC sets limits for diesd engines used in nonroad mobile machinery
(NRMM) and 2000/25/EC sets limitsfor diesd engines used in agriculturd and forestry tractors.
97/68/EC has been recently amended (Directive 2001/63/EC) to establish limits for spark-ignited
engines and diesdl engines used in constant-speed applications. The limit valuesfor diesd engines are
digned in dl three Directives but implementation dates differ, primarily because of when the directive
was developed. The Directives establish limit values for NOx, HC, CO, and PM for engines between
18 and 560 kW. The EU believes that engines below 18 kW and above 560 kW do not contribute
aufficiently to emissonsin the EU to beincluded in their regulations. The EU directives currently set
Stage | and Stage |1 standards covering years 1999 through 2004 and specifies that a more stringent
proposd should be examined in the future. One of the EU directive's objectivesis to harmonize the EU
with globd regulations.

The limits for emissonsincluded in the EU's Stage | are shown in the following table.
Implementation dates were 1999 for NRMM and 2001 for agricultura and forestry tractors. EPA's
Tier 1 regulations for these power categories were the same for NOx, and EPA did not have Tier 1
PM standards for engines between 19 and 37 kW.

EU Sagel:
Engine Power Class NOXx PM
(kw) (gkWh) (gkWh)
130-560 9.2 0.54
75-130 9.2 0.70
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37-75 9.2 0.85

EU's"Stage I1" regulations are shown in the following table, with implementation in 2001-2004
for NRMM and 2002-2004 for agricultural tractors. Stage 11 takes effect in 2007 for constant-speed
engines. EPA's Tier 2 regulations were Smilar in leve, with dightly different power categoriesand a
one-year difference in implementation dates for some of those power categories.

1/00 1/01 1/02 1/03 1/04
Engine Size NOx/PM NOx/PM NOx/PM NOx/PM NOx/PM
Class (gkWh) (gkwWh) (g/kWh) (g/kWh) (9/kWh)
>560 Not Covered
130-560 6 NOx/ 0.2 PM
75-130 6 NOx/
0.3PM
37-75 7NOx /0.4
PM
18-37 8 NOx/ 0.8
PM
<19 Not Covered

In summary, EU Stages | and 1l are Smilar to the EPA Tiers| and 1l regulations for engines
between 19 and 560 kW.

2.4.2 EU Staff Proposal to Further Amend 97/68

The EU Commission is completing work on a proposal to amend 97/68/EC and is expected to
release the proposal to the Parliament and Council early in 2003. It is reported that 2000/25/EC will
be smilarly amended. The proposd is expected to include Stage 111 A standards aligned with EPA Tier
3 for engines between 37 and 560 kW, and the same implementation dates as well (2006-2008).
Stage 1A will include limit values for 19-37 kW, that differ in both levels and dates from those in the
EPA regulations. The proposed standards and implementation dates are shown in the following two
tables:
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Engine Power Class NOXx PM

(kW) (gkWh) (gkWh)
(Unchanged)

A: 130-560 4.0 0.2

B: 75-130 4.0 0.3

C: 37-75 4.7 04

D: 19-37 7.5 0.6
Engine Power Class Entry into force dates

(P)

A: 130-560 kW 31 December 2005

B: 75-130 kW 31 December 2006

C: 37-75 kW 31 December 2007

D: 19-37 kW 31 December 2006

The EU plansfor asecond step (Stage I11B) are less clear. It is expected to require the
addition of PM aftertreatment, at least for some engines. Plansto require additional NOx reduction are
lessclear. The EU plansto address these issues further in a 2006 Technica Review, and improved
aignment with the EPA may result from that review. Consstent with earlier Stages, Stage 111B will not
require emissions reductions from engines below 19 kW and above 560 kW but thiswill be addressed
in the 2006 technology review. The gaff stated that its own emissons inventory would not justify such
regulation. EPA's emissons reductions timetable (Figure 1) can be used as a point of reference for
comparison with the above information.

The second round of emissions reductions over the current program would be contained within
"Stage 111B", which would be most &kin to the EPA's draft Tier IV. The staff indicates that at this point,
they are only consdering PM aftertreatment, to further reduce PM emissons using PM filters.
However, these redtrictions will, at least a this stage, apply only to engines with greater than 37 kW.
This appears to be based upon the assumption that applications above 37 kW would be able to use
on-road emissions reduction technology. The limits areillustrated below:
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Engine Power Class NOXx PM
(kw) (9kWh) (9kWh)
(Unchanged)
E: 130-560 4.0 0.025
F: 75-130 4.0 0.025
G: 37-75 4.7 0.025

Table: Stage 111 B- Limit values

These emissons reductions would take effect dong the following timetable:

Category: Net Power (P)

Entry into force dates

E: 130-560 kW 31 December 2010
F: 75-130 kW 31 December 2010
G: 37-75 kW 31 December 2011

Table: Sage |11 B- Entry into force dates (placing on the market dates)

Currently, EPA is consdering PM filtersfor dl classes of engines, including the classes the EU
has exempted to date. However, the EU staff does agree with the U.S. that PM filters may be
available for NR gpplications for engines between 19 and 560 kW.

The gtaff has so far declined to consider NOx aftertrestment requirementsin Stage [11B for any
engines, but will revist with atechnology review. The saff hasindicated that it is difficult to seethe
globd dignment aslong as the technica solutions on the two Sdes of the Atlantic differ. It seems now
asif the European manufacturers of on-road engineswill go for Selective Cataytic Reduction (SCR)
while the use of NOx adsorbers for the moment being is favored by EPA.

Further, the EU gaff isawaiting aEU Euro V technicd review (on-highway) on NOx emissons
reduction for Europe, expected out by the end of 2002. This review will likely determine the feasibility
of NOx aftertreatment technology for EU use. Also, the report serves as the basis for any
determination by EU gtaff upon further NOx emissions reductions. For these reasons, the staff Sated it
would be inappropriate to regulate without a determination of feasibility, or even a determination that
the ultimate god of NOx emisson reduction should be attempted. Thisis, in effect, dlowing highway
regulations to lead nonroad diesd.

10
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The EU g is planning atechnology review in 2006 to verify the availability and
cogt-effectiveness of the PM filters, and it is consdering addressing the issue of further NOx reduction
by the use of after-treatment equipment. If, as aresult of this review, EU reconsders the availability or
cost-effectiveness of these gpproaches, the EU may on the one hand provide certain exemptions and/or
postponements of the gpplicable dates for the particulate emisson limits and on the other hand include
future more stringent NOXx limit values.

The EU taff, based on its contractor studies, also indicated that its own estimates of costs per
engine were higher than EPA's etimates.

Findly, in describing Stage 111A/B, the staff has outlined flexibilities which could assist smdll
manufacturers in compliance. Previoudy, the EU gtaff considered alowing engine manufacturers four
years of trangtion during which they would be adlowed to manufacture up to 20% of a one year
production or a maximum number of units within an engine class complying with the previous EU
regime, rather than the new, more stringent Sandards. The duration of the EU Hexibility period isno
longer limited to four years, it will last aslong as the period between two stages of limit vaues. This
point is now reflected in Annex VIII of the EU Commission draft proposa for amending 97/68/EC
Emission Directive,

3. OvVERVIEW OF PrOPOSAL UNDER CONSIDERATION
3.1 Potential Requirements and Guidelines of the Proposal

Asdiscussed below, EPA is consdering severd dternative gpproaches for fue and engine
gandards. For each of these dternatives for fud and engine standards, EPA sought input on what
compliance flexibilities would be gppropriate for smal fud, engine, and equipment entities, if a specific
dternative were to be adopted. EPA aso sought input on what impact each of these dternative
gpproaches would have on small entities, such as cost, equipment design, lead time needed, and other
relevant impacts on smd| entities. Thisinformation helped EPA in evauating these dternatives, and will
help EPA in developing the most gppropriate compliance provisions for the approach that ends up
being adopted.

3.1.1 Nonroad Diesdl Engines

EPA believes that, in the future, emissons from nonroad diesd engines may represent
approximately 50 percent of mobile source PM and NOx emissions. This category represents a
ggnificant contribution to ambient air quaity problemsin many areasin the United States. Controlling
emissions from this sector would lead to substantia improvementsin loca ar quality, especidly of PM
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and the pollutants to which NOX is a precursor, and would contribute to attainment of the nationa
ambient air qudity standards rdated to these pollutantsin many areas. Since diesd exhaudt isalikely
human lung carcinogen, control of emissions would provide additiona benefits even in areas attaining
the national ambient air qudity standards and in occupationa settings.

The technologies envisioned for the next step in the regulation of nonroad diesd engines depend
on the level of NOx/PM control required. By 2010, al engineswill need to incorporate the Tier 2/Tier
3 technology mix (e.g. dectronic fud sysems for dynamic fuel control, some eectronic engine controls,
and more sophigticated engine aspiration control). Tier 4 will likely reguire engine manufacturers to
incorporate aftertrestment controls such as PM traps and NOx adsorbers and active control methods
(such as regeneration systems) to ensure robust emissions control by optimizing the performance of PM
and NOx aftertreatment technology. It is aso worth noting here that the further PM control envisioned
inthe Tier 3/4 PM standards is based on a new transient test cycle aready agreed to by EPA and by
the indudtry. The aftertrestment technology requires diesel fuel sulfur contral to levels of no greater than
15 ppm.

The approach recently adopted for highway diesel engine emissions control is based on the
performance of aftertreatment technologies that achieve 90%+ reductionsin PM and NOx emissons
from that category beginning in 2007 with enabling ultralow sulfur diesdl fue avalablein 2006. Asa
base case, EPA is consdering moving forward with smilar sandards on the same time line for nonroad
diesd engines and fuels. These standards would entail PM aftertreatment in 2009 and NOx
aftertrestment in 2011.

If EPA were to gpply the same standards with dightly different timing, the PM and NOx
standards would be staged in as shown in Approach 1 of Figure 2. Thisis dependent upon the
availability of ultralow sulfur nonroad diesdl fud in 2008.

EPA isdso contemplating avariant on Approach 1, caled Approach 1a, which implements the
fuel program in 2008, segments the market by horsepower as has been used in the previous nonroad
rules, and gpplies standards and control differently in some segments. Firs, aftertreatment control
would be staged-in based on a number of factors including a recognition of the similarities between
heavy-duty highway diesdl engines and some of the nonroad engine models. EPA bdievesthat for 70
hp (50 kW) and above nonroad diesel engines, highway engine technology could be readily transferred
to these engine Szes and ratings. The enginesin this range are more “highway like’ in design than
engines below this power level. EPA dso bdieves that the same control technology can probably be
adapted to engines below 70 hp, athough the transfer may not be as straightforward as with greater
than 70 hp engines. EPA further bdieves that the advancements of the technology and demonstrated
effectiveness of many heavy-duty diesd drategiesin the light-duty diesdl highway regime, make the
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transfer of the technology to smaller power categories of nonroad gpplications in the foreseegble future
feasble. Thisis subject to remaining engineering uncertainties and cost consderations.

As part of this approach, EPA dso is consdering an option of basng NOx/PM standards for
lower horsepower limits on levels that could be achieved without aftertreatment. EPA’sinitid technica
judgment is that, approximately 25 hp (19 kW) appears to be a power level below which engine
control technology costs as a percentage of equipment cost could effectively prohibit the use of
aftertrestment technology. Thus, EPA is congdering delaying or not requiring aftertrestment control for
certain horsepower categories of the smaller engines pending further study of the feasibility and
utilization of these controls for such engines. However, EPA bdlieves that further control of NOx and
PM emissions from these smdler engines — engines up to approximately 70 hp --without aftertreatment
isfeasble. EPA believesthat combustion chamber improvements, exhaust gas recirculation, charge air
cooling, and charge control through turbocharging and fud system improvements, which are envisioned
for the larger enginesfor Tier 3, could each be gpplied to smdler enginesin tota or in some
combination to reech lower engine out emissonslimits. Improvementsin fud injection alow for
independent control of fuel quantity, rate, pressure, and timing such that NOx and PM could both be
reduced.

EPA is aso contemplating Approaches 2 and 2a as summarized in Figure 3. These vary from
Approaches 1 and 1a primarily in timing due to the nature of the diesdl fuel program. In gpproaches 2
and 2a, diesd fud sulfur drops to 500 ppm in mid 2007 and 15 ppm in mid 2010. Thus, Snce the
aftertreatment technology depends on low sulfur diesdl fud, the T4 PM standards would be delayed
two yearsin approaches 2 and 2a. The Tier 3 PM standards would be accelerated by one year to help
offset the PM control lost due to the delay.

EPA has examined most closdly the regulatory approaches discussed above (Approaches 1,
1a, 2, and 2a), but other approaches are dso being considered. Two additional approaches are
illustrated in Figures4 and 5. Under Approach 3, which isavariant from Approach 2, no further
engine out control would be required of any engine less than 70 hp (50 kW). The requirements would
dtay the same as promulgated in 1998 (see Figure 1). For engines over 70 hp, the timing and
technology would be the same as Approach 2a. For dl engine classes, diesd fuel desulfurization
requirements would be the same asin Approach 2. Approach 4 is another variant on Approach 2a
Under Approach 4, engines below 70 hp would need to meet T3 PM standards but would have no
further NOx controls. The remainder of Approach 2 would stay in place, including the fuel provisons,
for dl engine categories.

Figures 6 and 7 show the potential impact of the six approaches on the nonroad diesd engine
NOx and PM emission inventories. For the sake of completeness, these figures include the basdline
projection, plus the effect of only reducing fuel sulfur levels on PM emissions.
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Figure 1. Currently Promulgated Emission 28-Oct-02
Regulations for Nonroad Mobile Machines

USA EPA Regulation

Power (kW) Standardsarein a/kW*hr
>560 | NOx: 9.2/PM: 0.54 NOx+HC: 6.4/ PM: 0.2
450 =< 560 NOx: 9.2/ PM: 0.54 I NOx+HC: 6.4/ PM: 0.2 NOx+HC: 4.0/ PM: 0.2
225 =< 450 NOx: 9.2/ PM: 0.54 | NOx+HC: 6.4/ PM: 0.2 NOx+HC: 4.0/ PM: 0.2
130 =< 225 NOx: 9.2/ PM: 0.54 NOx+HC: 6.6/ PM: 0.2 NOx+HC: 4.0/ PM: 0.2
75=<130 | NOx: 9.2/ PM: - NOx+HC: 6.6/ PM: 0.3 NOx+HC: 4.0/ PM: 0.3
37=<75 | NOx: 9.2/ PM: - NOx+HC: 7.5/ PM: 0.4 NOx+HC: 4.7/PM: 0.4
19=<37 | NOx+HC: 9.5/ PM: 0.8 NOx+HC: 7.5/ PM: 0.6
8=<19 NOx+HC: 9.5/PM: 0.8 NOx+HC: 7.5/ PM: 0.8
<8 NOx+HC: 10.5/PM: 1.0 NOx+HC: 7.5/ PM: 0.8
Year 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
I:INO Limits | |Tier 1| |Tierz -TierS I:ITieeruII ahead for

consent signers

To convert (g/kW* hr) to (g/hp* hr), divide number by 1.33
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APPROACH 1
Power Ranges 2008 2009 2010 2011 2012 2013 2014
<175 hp (<130 kW) T4PM?2 T4 NOx *
> 175 hp (>130 kW) T4PM? T4 NOx *
diesel fuel sulfur (ppm) | 15
APPROACH 1A
Power Ranges 2008 | 2009 2010 2011 2012 2013 2014
<25 hp T3pm!
25-70 hp T3PM* T3NOx ®
and T4 PM 2
70-175 hp T4 PM 2 T4 NOx *
>175 hp T4PM?2 T4 NOx *
diesel fuel sulfur (ppm) | 15
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Figure 3. Approaches2 and 2a

APPROACH 2

Power Ranges 2007 2008 2009 2010 2011 2012 2013

T4NOx *

<175 hp
and PM 2

(< 130 kW)

T4NOx *

> 175 hp
and PM ?

(>130 kW)

diesel fuel 500 (mid 15 (mid
sulfur (ppm) 2007) 2010)

APPROACH 2A

Power Ranges 2007 2008 2009 2010 2011 2012 2013

< 25 hp (<19 kw) T3PM?

T3PM? T3NOx % and
T4 PM 2

25t050 hp
(19to 37 kW)

50to 70 hp T3PM!? T4 PM 2

(371050 (kW)

T4NOx *

70to 175 hp
and PM 2

(50 to 130 kW)

T4NOx *

>175hp
and PM ?

(>130kWwW)

diesel fuel 500 (mid 15 (mid
sulfur (ppm) 2007) 2010)
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Figure 4. Approach 3

Power 2007 2008 2009 2010 2011 2012 2013
Ranges

<70hp
(<50 kW)

(50 to 130 kW) and PM 2

> 175 hp T4NOx *
(>130 kW) and PM 2

diesel fuel 500 (mid 15 (mid
sulfur (ppm) 2007) 2010)

Figure5. Approach 4

Power Ranges 2007 2008 2009 2010 2011 2012 2013

<25hp T3PM1?
(<19 kw)

25t0 50 hp T3pPmM!
(19 0 37 kW)

50to 70 hp T3PM*
(37 t0 50 kW)

70to 175 hp T4NOx *
(50to 130 kW) and PM 2

>175hp T4NOx *
(>130 kW) and PM 2

diesel fuel 500 (mid 15 (mid
sulfur (ppm) 2007) 2010)

Footnotes for Figures 1-5

173 PM = 0.30 g/kW-hr For Approaches 1 through 4, if a new standard is not otherwise listed, the
2T4PM =0.01 g/lkW-hr  previous standard applies.

3T3NOx = 4.0 gkw-hr For al valuesin Figures 1, 2, 3, and 4 above, Tiers 2 and 3 (T2 and T3) refer to

17



Nonroad Diesel Panel Report
December 23, 2002

“T4NOx =04 gkW-hr  engines without aftertreatment. Tier 4 (T4) refers to engines that will have
aftertreatment technology. Approaches 1a and 2a include the concept for lower
power engines.
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3.1.2 Nonroad Diesal Equipment

Under the previoudy described approaches, EPA bdieves that equipment manufacturers would
need to undertake only one redesign cycle, and clearly thisis critica. Thus, both the engine operating
and equipment design aspects of PM and NOx aftertrestment would need to be addressed at the same
time even under approaches above where PM and NOx standards would be phased in at different
times. The equipment manufacturers of nonroad diesdl equipment would need to accommodate
integration of aftertreatment into the design process for their equipment in much the way other auxiliary
devices such asradiators, fans, and separate circuit aftercoolers are addressed today. The Panel
recognizes potentid problems for non-integrated equipment manufacturers. As manufacturers of
engines supply non-verticaly integrated equipment manufacturers with engines and emissions control
systems, design congtraints will need to be provided in much the same way asiis currently done for
setting backpressure, inlet restriction, and other parameters. In addition to the need for aworking
relationship between engine and equipment manufacturers, suppliers of emissons control components
will play arolein helping to facilitate the introduction of the devices into the nonroad market. EPA
recognizes that compliance cogts can be reduced if equipment manufacturers only undertake one
redesign cycle; the design of regulatory gpproaches and flexibilities should consder thisissue.

In prior rulemakings, EPA has implemented aflexibility program for equipment manufacturers
that have been used by arange of Origina Equipment Manufacturers (OEMs). EPA believes that the
current flexibility program has been well received by the indusiry and EPA envisons asimilar range of
flexibilities being made available to accommodate introduction of the cleaner technology in atime frame
that helps mitigate cost impacts. The issue of design concerns associated with incorporating new
NOx/PM control technology that would be coupled with existing or smilar-to-existing technology can
be addressed through an implementation strategy that incorporates some leve of flexibility in the timing
of the introduction of full (i.e. aftertreatment-based) control.
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Figure 6. Nonroad Diesel NOx tons/year
SBREFA Approaches
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Figure 7. Nonroad Diesel PM tons/year
SBREFA Approaches
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3.1.3 Nonroad Diesd Fuels

Nonroad diesdl fud sulfur levels of 15 ppm or less will be needed to enable the in-use operation
of the very sulfur-sengitive emission control technologies discussed above. The program under
consderation would require refiners to produce 15 ppm sulfur fuel for nonroad usesin elther one or
two steps. In Approach 1 (1-step approach), refiners would produce 15 ppm fue beginning in mid-
2008. In the stepped program of Approaches 2, 3, and 4 (2-step approach), refiners would first meet
a 500 ppm sulfur sandard, sarting in mid-2007, followed by afind step down to 15 ppm in the mid-
2010 time frame. (Note that Approaches 2, 3, and 4 include the same nonroad fuel program
provisons, but have different engine provisions).

EPA bdievesthat the design of a particular timeline for desulfurization requirements should
reflect consderation of severd issues. Oneissueisthat the timing of a 15 ppm sulfur leve requirement
affects when aftertreatment devices can be implemented successfully. A second issueis that
introduction of reduced sulfur leves (to either 500 ppm or 15 ppm) results in emission reductions from
exigting nonroad engines, even if they do not have aftertreatment devices. In view of this, EPA is
consdering whether it would be appropriate to have a different desulfurization schedule for locomotive
and marine diesd fuds, snce these engines would not be subject to new emisson sandards under this
rule and thus would not have sulfur-sengtive emission controls. However, sulfur reductionsin fud used
in exigting locomotive and marine engines can have significant health benefits even before new standards
are implemented, since current nonroad diesel fuel has such high sulfur levels. Thismeansthat evenin
the early years of the program, when the number of new engines with advanced emisson controls is il
relatively smdl, the availability of 500 or 15 ppm sulfur fud would result in very sgnificant reductionsin
the sulfate component of particulate matter (generdly about hdf of total particulate mass). Therefore,
the degree of loss of emission control needs to be considered if less stringent sulfur standards are to be
included in the proposed rule. The emissons projectionsin Figure 8 show the significance of the sulfate
PM bendfits rated to locomotive and marine diesdl fuel sulfur control.

If EPA were to propose different standards for locomotive and marine fud (e.g., 500 ppm) that
would apply after the aftertreatment-based standards for other nonroad engines were in effect (that is,
after mid-2010 in Approaches 2, 3, and 4), this fuel would have to be segregated from 15 ppm diesd
fud to avoid poisoning the emission controls on new nonroad engines (and conceivably highway
engines) through misfueling or contamination in the digtribution system.

EPA is dso consgdering how a credit trading program might be structured under the 2-step

gpproach. For example, such aprogram might alow refiners to generate credits for producing 15 ppm
or 500 ppm fud earlier than required, while other refiners might be able to use those credits to delay
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desulfurization investments for some period of time. The Pand does not bdieve that this would
compromise the overdl supply of low sulfur diesdl fud for either highway or nonroad uses.

To meet either 2500 ppm or a 15 ppm sulfur standard, most refiners would need to ingtall
additiond desulfurization equipment for the high-sulfur streams that comprise their nonroad diesd fud.
Conventiond refinery technologies are cgpable of reducing sulfur to very low levels. In generd, these
technologies are the same as those that refiners will be using to meet the 15 ppm highway diesd sulfur
gtandard by 2006. Also, largdly in response to the highway diesdl rule, more advanced refinery
processes are being developed that could also be applied to nonroad diesdl sulfur control and reduce
the costs of sulfur reduction.

Based on early comments received from smdll refiners, it appears that either the 1-step or 2-
step approach to nonroad fud sulfur control discussed above would likely provide a feasible pathway
to compliance for at least some small refiners. However, as discussed below, we are recommending
that EPA aso propose provisons for additiond flexibility for smal refinersaimed a easing their
trangtion to low sulfur fue requirements.
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Figure 8.
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3.2  OptionsConsidered

Thefollowing discussion represents the satus of EPA’ s thinking at the time of the Pand’s
outreach meeting with Small Entity Representatives during the SBREFA process. As the Pand
recommendations later in this document indicate, comments from the SERs helped to narrow the range
of options in some cases.

3.2.1 Alternative Technological Approachesfor Nonroad Diesel Enginesand
Equipment

The dternative technologica gpproaches outlined in section 2.1.1 would impose different
requirements over different time frames. These dternative gpproaches consider not including very small
nonroad engines and different required technologies for engines in different horsepower categories.
One or more of these gpproaches may offer substantial burden reductions for engine and equipment
manufecturers. Additiondly, EPA is entertaining additiond flexibilities for smal engine and equipment
manufacturers (see below).

3.2.1.1 Technology Review

The Panel recelved information during the process which indicated that technology review
before implementation would be appropriate. EPA used atechnology review in its 2007 heavy duty
diesd rule and the 1998 nonroad rule. As previoudy outlined, the EU is considering implementing
nonroad diesdl PM aftertrestment conditioned upon atechnical review to be completed in 2006 before
requiring compliance withitsrules. Since EPA and internationd regulators have used such technology
review to ensure reasonable application of rules related to diesdl emissons reductions, such review may
be appropriate for consderation in this case. Thus, SBA recommends that EPA undertake atechnical
review of the gpplication of aftertrestment technology for NOx and PM emissions reduction in nonroad
diesdl applications on atime frame alowing for amdiorative action should the technology not advance
as planned. In order to alow EPA to take postive action based upon the results of any information on
technology, SBA recommends that EPA consider conducting a technicd review of aftertrestment
technology for NOx and PM emissions by 2008, or in sufficient time for the results of the review to be
gpplied to the rulemaking aimed at the first mode year which would otherwise require aftertreatment
devices.

3.2.2 Burden Reduction Measuresfor Nonroad Diesel Engines and
Equipment
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The 1998 rule included a provison for engine manufacturers that redefined how engine families
are classified for engines in the under 50 horsepower range — a provision meant to address concerns
from the small engine manufacturer that was affected by the rule. (This company is under new
ownership and is one of the four engine manufacturers meeting smal business criteria under the
proposed rule that is the subject of this proceeding.) The “exiging inventory” provision of the
flexibilities provided in the 1998 Find Rule alowed manufacturersto sell existing production inventory
after the Tier 2 emission standard took effect and to sell replacement engines that are comparable to the
origind engine (i.e. no sgnificant changes that may ater the emissons of the replacement engine).

For nonroad equipment manufacturers, the 1998 rule included severd flexibility provisons that
were designed to be of particular assistance to small manufacturers but were gpplied to dl
manufacturers. These provisions were the percent-of-production alowance and the small volume
dlowance. The percent-of-production alowance offers acumulative 80 percent exemption from the
Tier 2 dandards, per engine family, over aperiod of saven years. An extenson of that provison isthe
small volume dlowance. The smdl volume alowance enables manufacturers to exceed the percent-of-
production alowance if the manufacturer exempits less than 700 engines (in each power category) over
the seven year period. With this provision, up to 200 engines can be exempted per year.

The 1998 rulemaking dso included a hardship provision that alows manufacturers to apply for
hardship relief if circumstances occur that are outside of the OEM’ s control and cause the specified
level of hardship. EPA is congdering provisons smilar to those described above in the proposed Tier
4 rulemaking.

3.2.3 Potential Burden Reduction Measuresfor Nonroad Diesal Fuels
3.2.3.1 Refiners

For each of the earlier fud sulfur programs (gasoline and highway diesdl), EPA included specid
amdl refiner provisions, generdly involving interim periods during which less stringent sulfur Sandards
could apply. For the nonroad diesdl sulfur program, EPA again expects to propose small refiner
flexibility provisonsthat involve some delay in meeting the sandards of the program. For example, ina
1-step program (Approaches 1 and 1a, where refiners would meet a 15 ppm standard in mid-2008),
small refiners could be alowed to postpone dl or part of their desulfurization for an additiond period of
time, for example, for four years, until mid-2012.

Under a 2-step program (Approaches 2, 2a, 3, and 4, where refiners would meet a standard
for diesdl fud of 500 ppm in mid-2007 and 15 ppm in mid-2010), smal refiners could be alowed to
postpone compliance with sulfur requirements until after the program’ sfirst (500 ppm) step of sulfur
reduction, continuing to produce high-sulfur fuel during that period. Under such asmall refiner
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provision, the first nonroad diesel sulfur requirements for these refiners would begin with the second (15
ppm) step of the program, in mid-2010. At this point, small refiners could be required to meet the 15
ppm standard. Alternatively, they could be required instead to meet a 500 ppm standard for a period
of time, for example four years (until mid-2014), and then meet the 15 ppm standard. Findly, if the
program requires marine and locomotive diesd fuel to meet the 15 ppm standard, either in mid-2010 or
at some later time, smdl refiners could be alowed to produce marine and locomotive diesdl at 500 ppm
for an additional period of time. Alternatively, if EPA proposes that a standard of 500 ppm continue
indefinitely for marine and locomotive fud for dl refiners, smdl refiners would not need such a
provison. The following table illustrates these potentia options for specid samdl refiner provisons.
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Figure 9. Small Refiner Options Under Potential 1-Step and 2-Step Nonroad Diesdl Base
Programs Recommended Sulfur Standards (in parts per million, ppm)*

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015+

Under 1-

Step
Program

Non- -- -- 15 15 15 15 15 15 15 15
Small**

Smadll -- -- -- - - - 15 15 15 15

Under 2-

Step
Program

Non- - 500 500 | 500 15 15 15 15 15 15
Small*

Small - - - -- 500 500 500 500 15 15
* New standards are assumed to take effect June 1 of the gpplicable year.

**  Assumes 500 ppm standard for marine + locomotive fuel for non-small refiners for 2008, and for small refiners for 2012 and
later.

**x - Assumes 500 ppm standard for marine + locomotive fuel for non-small refiners for 2007, and for small refiners for 2010 and
later.

Asdiscussed earlier, any program design that alowed fuel to be produced above 15 ppm after
nonroad engine emission standards required advanced emission control devices (requiring the use of 15
ppm diesd fudl) would likely require additiond provisonsto protect the new devices. Thus, EPA
expects to propose provisons to require that fuel higher than 15 ppm be segregated and sold only for
use in older nonroad engines (those lacking advanced emission control devices) or in marine or
locomotive applications. These segregation provisons would likely be modeled after those of the
highway diesdl program (e.g., product transfer document and labeling requirements) to prevent
contamination and misfuding.

In addition, to the extent the program may incorporate some kind of a credit system to provide
incentives for early compliance and flexihility for refineries; it may be possible and ussful to expand such
acredit sysem in ways that specificaly help amdl refiners.

An option for smdl refiners that was included in the highway diesd rule dlowed a tradeoff
between gasoline and diesdl desulfurization investments for refiners that produce both products. Under
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this provison, asmal refiner that met the highway diesdl gandard of 15 ppm with the rest of the
industry in June of 2006, instead of choosing to delay highway diesd compliance as dlowed under the
amadl refiner options, could further dday its gasoline sulfur compliance. That is, the refiner could
continue to comply with its interim gasoline sulfur standard under the small refiner provisons for three
additional years, until January 2011. EPA included this provision because the June 2006 diesd
requirement was followed so closdly by the January 2008 gasoline requirement that would otherwise
have gpplied for samal refiner compliance with the stringent gasoline sulfur sandard. This would have
required refiner investments in desulfurization to occur close together. As described in Section 9
below, the Pand recommends a different type of provision under which certain smdl refiners could get
additiond relief under their gasoline sulfur requirements.

3.2.3.2 Fud DigtributorgMar keters

Aswith the highway diesdl program, the nature of the regulatory requirements on distributors
and marketers of nonroad diesd fue would focus on ensuring that fuel quality -- and accountability for
fud qudlity -- is maintained throughout the distribution system. In order for fud sulfur programsto
work, dl digtributors must uniformly comply with these requirements. Therefore, as with the highway
diesdl program, EPA does not expect to create unique flexibility options for small distributors and
marketers.

However, we believe that amdl entities participating in the development of this rule will help
EPA understand better how to congtruct the overall program and what provisions may be necessary to
ensure integrity of the fuel program across the digtribution industry. For example, in the highway diesd
rule EPA established requirements to prevent downgrading of 15 ppm fud to a higher sulfur grade.
EPA is consdering whether smilar restrictions are needed for the nonroad program. Inthe case of a
nonroad diesd rule, it may not be necessary to have provisons to prevent downgrading, Snce concerns
about availability of 15 ppm fud in dl parts of the country may be less than that under the highway
diesd rule. EPA expects that most of the existing recordkeeping requirements (e.g., the generation and
maintenance of product transfer documents) required in the previous fuel programs will be amodd for
the proposed nonroad diesd program as well and should not pose new burdens on members of the
digtribution and marketing indugtry.

4, APPLICABLE SMALL ENTITY DEFINITIONS

As st by SBA, the categories of smdl entitiesin the nonroad diesdl sector that will potentially
be affected by this rulemaking are defined in the following table:
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Industry Defined as small entity by Major SIC Codes
SBA if:
Engine manufacturers Lessthan 1,000 employees Major Group 35
Equipment manufacturers:
- congtruction equipment Less than 750 employees Major Group 35
- indudtrid truck manufacturers Less than 750 employees Major Group 35
(i.e forklifts)
- al other nonroad equipment L ess than 500 employees Major Group 35
manufacturers
Fud refiners Less than 1500 employees * 2911
Fue digributors <varies> <varies>

* EPA hasincluded in past fuels rulemakings a provision that, in order to qualify for the small refiner flexibilities, a
refiner must also have a company-wide crude refining capacity of no greater than 155,000 barrels per calendar day.
EPA expectsto include this criterion in the small refiner definition for a nonroad diesel sulfur program as well. .

To assess how many engine and equi pment manufacturers potentialy affected by the proposed
rule may meet these small entity criteria, EPA first crested a database comprised of firmslisted in the
Power Systems Research (PSR) database and compared this with the list of companies from the
analys's performed for the 1998 nonroad rulemaking aong with membership lists from trade
organizations. EPA then found sales and employment data for the parent companies of these firms
using databases such as the Thomas Register and Dun and Bradstreet. Due to the wide variety in the
types of equipment which used nonroad diesel engines, there are numerous SIC codes in which the
equipment manufacturers report their sales, though the maority of the firms are listed under the SIC
magjor group 35xx- Industrial and Commercial Machinery and Computer Equipment.

The anadysisthat EPA is developing for the refining indudtry is built on analyses that were
performed for the gasoline and highway diesd sulfur programsin recent years. Information about the
characterigtics of refiners comes from sources including the Energy Information Adminigtration within
the U.S. Department of Energy, and from oil industry literature. EPA’s current assessment is thet the
refining industry islocated primarily in SIC 2911. In both the gasoline sulfur and highway diesd sulfur
rules, EPA gpplied specific smdl refiner flexibilities to refiners that have no more than 1500 employees
and no greater than 155,000 barrels per calendar day (bpcd) crude capacity. EPA isaso working to
characterize the industry that transports, distributes, and markets nonroad diesd fuel. Trade groups are
the key sources thus far for information about thisindustry. This industry sector includes severd types
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of businessesthat fal into severd different SBA small entity criteria; EPA’s preiminary assessment is
that the vast mgority of these entities are small.

5. SVALL ENTITIESTHAT M AY BE SUBJECT TO THE PROPOSED REGULATION
51  Engineand Equipment Manufacturers

EPA conducted a prdiminary industry profile to identify the engine and equipment
manufacturers that are in the nonroad diesel sector. EPA identified over 1,000 businesses thet fit this
description; however, dueto alack of sales or employment data, some of these entities could not be
confirmed for congderation in the andyss. The following gives more detall on thisinformation and its
usefulness to the andysis.

5.1.1 Engine Manufacturers

In most cases, more stringent emission standards for nonroad diesdl engines would increase
engine manufacturers codts to produce these engines. Further, meeting the new emission standards
could aso require engine manufacturers to change the shape and dimensions of these engines.

Using information from the preliminary industry profile that was conducted for the nonroad
diesdl sector, EPA identified atota of 61 engine manufacturers. The top 10 engine manufacturers
comprise 80 percent of the tota market, while the other 51 companies make up the remaining 20
percent’. Of the 61 manufacturers, four fit the SBA definition of asmall entity. These four
manufacturers were Anadolu Motors, Farymann Diesdl GMBH, Lister-Petter Group, and V & L Tools
(parent company of Wisconsin Motors LLC, formerly *Wis-Con Tota Power’). These businesses
comprise 8 percent of the total engine sales for the year 2000.

Wisconsin Motors produces diesel engines for asmal niche market and is currently serving asa
potentid SER to spesk to the needs of small engine manufacturers.

5.1.2 Equipment Manufacturers
Equipment manufacturers would likely have increased costs as a result of the need to make

changes to their equipment to accommodate changes to the engine size and the addition of an
aftertrestment package as aresult of therule. The vast mgority of equipment manufacturers are not

L All salesinformation used for this analysis was 2000 data.
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integrated companies, meaning that they do not make the engines they ingal. Thus, most equipment
manufacturers are largely dependent on engine manufacturers for the availability of pre-production
information about the new engines and for a sufficient supply of the engines once production begins.
Equipment manufacturers that are smal businesses may, in generd, face a disproportionate degree of
hardship in adapting to these types of changes in design and increased costs of new, cleaner engines.

To determine the number of equipment manufacturers, EPA dso used the preiminary industry
profile that was conducted. From this, EPA identified over 700 manufacturers with sales and/or
employment datathat could be included in the screening analysis. These businesses included
manufacturers in the construction, agricultural, and outdoor power equipment (mainly, lawn and garden
equipment) sectors of the nonroad diesel market. The equipment produced by these manufacturers
ranged from small (sub-25 hp walk-behind equipment) to large (in excess of 750 hp, such as mining
and congruction equipment). Of these manufacturers, EPA bdlieves that smal equipment
manufacturers represent gpproximately 71 percent of total equipment manufacturers (and these
manufacturers account for 11 percent of nonroad diesd equipment industry sales). Thus, the mgority
of the smd| entities that could potentialy experience a Sgnificant impact as aresult of this rulemaking
are in the nonroad equipment manufacturing sector.

5.2 Nonroad Diesel Fuel
5.21 Fud Refiners

EPA’s current assessment is that 26 refiners (collectively owning 33 refineries) meet SBA's
definition of asmall business for the refining indusiry. The 33 refineries gppear to meet both of the
employee number and production volume criteria mentioned above, out of atota of 91 nonroad
refineries. These amdl refiners currently produce approximately 6% of the total high-sulfur diesd fud.
It should be noted that because of the dynamicsin the refining indugtry (e.g., mergers and acquisitions),
the actud number of refinersthat ultimately qudify for smdl refiner satus under a future nonroad diesdl
sulfur program could be different than thisinitid estimate.

5.2.2 Fud Digributors
Theindudry that trangports, distributes, and markets nonroad diesdl fudl encompasses awide
range of businesses, indluding bulk terminas, bulk plants, fud oil dedlers, and diesdl fud trucking
operations, and totals thousands of entities that have some rolein this activity. More than 90 percent
of these entities would meet smdl entity criteria. Common carrier pipeline companies are aso a part of
the digtribution system; 10 of them are smal businesses.

6. SUMMARY OF SMALL ENTITY OUTREACH

32



Nonroad Diesel Panel Report
December 23, 2002

6.1  Small Entity Outreach

Before beginning the formal SBREFA process, EPA actively engaged in talking to entities that
would potentidly be affected by the upcoming rulemaking. With knowledge learned from the highway
diesdl rulemaking, we began conducting phone conferences and face-to-face meetings with smal fue
refiners that produce diesd fud well in advance of the SBREFA process. Thisled to the sdlection of a
set of potential SERS that represent a cross-section of al smal refiners. EPA aso had begun
conversations with representatives of smdl nonroad fud digtributors in order to better understand that
industry sector, and identified three potentid SERs in this process.

For the engine and equipment manufacturers, an industry profile of businesses that manufacture
nonroad diesd engines and equipment was prepared. From this study, EPA was able to determine the
amal entities that could potentialy be affected by this rulemaking. EPA began taking to manufacturers
to locate potential SERs to participate in SBREFA; we aso contacted some of the SERs that were
involved in the previous nonroad diesdl rulemaking SBREFA processin 1997.

EPA provided each business with EPA/SBAC fact sheets on the SBREFA process and
background information on the nonroad diesd sector and the rulemaking process. Once potentia
SERs were identified, EPA began having more discussons to better understand the needs of the small
entitiesin more detail. Outreach meetings were held with the SERs on September 16, 2002 and
November 13, 2002 and EPA distributed outreach materids (briefings and information on the
upcoming rulemaking programs) prior to each meeting. Following the outreach meetings, comments
were recaived from the SERs. A summary of these comments can be found in Section 8 (the
comments are presented in their entirety in Appendix B).

6.2 Summary of EPA’sFirst Outreach Meeting with (Potential) Small Entity
Representatives on Nonroad Diesd Engines, Equipment, and Fuels

On September 16, 2002 EPA held two separate two-hour meetings with groups of potentia
Smadl Entity Representatives (potentia SERS) representing the engine and equipment manufacturing
industry and the fuelsindustry. Fifteen potential SERS participated in the meetings. These outreach
mestings were held to solicit feedback from the potentid SERS on the upcoming rulemaking.

Each section of the outreach meeting consisted of background on the rulemaking process and
an explanation of the SBREFA Pand process and how it fits into the rulemaking schedule from EPA’s
Smadl Busness Advocacy Chair. Following this was a presentation by EPA gaff giving ashort
regulatory history on nonroad diesdl engines, equipment, and fuds. The Pand then began a discussion
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on previous dternatives used in nonroad and recent gasoline and diesdl fud rulemakings and potentia
ways to modify those dternatives for the upcoming rulemaking, as well as the addition of new
dternatives and flexibilities. (See Convening Document- Appendix A for the materials sent to potentia
SERs and Convening Document- Appendix B for the complete meeting summary.) The Panel asked
that the potentia SERs provide comments- including feedback on the flexibilities provided in the
previous nonroad diesd rulemaking and recent gasoline and diesd fud rulemakings, specificaly which
flexibilities worked best for small entities (and which did nat), the extent to which they used the
flexibilities, and how the flexibilities could be made more useful- to EPA by September 27, 2002.

Following EPA’s presentation and a brief question and answer period, adiscussion of the
issues related to this rulemaking ensued. |ssues that were raised during the discussion included: lack of
assgance given to smd| entities on how to implement flexibilities given in previous rulemakings,
potentia increased cogts as aresult of the rulemaking, and feedback on the utility and vaue of the
flexibilities that were given these indudtries from the 1998 nonroad diesd rulemaking.

6.3  Summary of EPA’s Second Outreach Meeting with Small Entity
Representatives on Nonroad Diesd Engines, Equipment, and Fuels

EPA held two separate two-hour meetings with groups of Small Entity Representatives (SERS)
on November 13, 2002. These SERS represented the engine and equipment manufacturing and fuels
indudtries. A totd of 20 SERs participated in the meetings either in person or by telephone.

Both outreach meetings began with an opening by Alex Crigtofaro, the new Smal Business
Advocacy Chair, explaining the SBREFA processin more detail and the role that we expect the SERs
to play in this process. In both meetings, discussions began with the information sent to the SERs in the
outreach packet and then a discussion was had with al parties present on the impacts, and waysto
mitigate those impacts, on small businesses. 1ssues raised during the discussions included applicability
of previous flexibilities, impacts of aftertrestment technology for smal equipment manufacturers,
timing/ddlay of sandards for smdl refiners, harmonization of U.S. standards with other countries (for
manufacturers that also export products), and unique issues that were specific to certain industries or
manufacturers.

SERs were then made aware of their opportunities to provide comments and feedback both in
the SBREFA process, and in the rulemaking process. Thelr attention was called to the outreach packet
that they were given in which questions were posed that EPA would like the SERs to try to answer- to
provide EPA with more information about the SERS' respective industries and the needs of small
businesses. SERs were asked to provide feedback, including their answers to the questions (both the
Initidl Regulatory Hexibility Andys's questions and questions in Section D of the Outreach Packet,
which islocated in Appendix A) to EPA by November 26, 2002. A summary of the comments that
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SERs provided is located in Section 8 of this document, the comments in their entirety are located in
Appendix B.

7. L1ST OF SMALL ENTITY REPRESENTATIVES

Thefollowing isalig of the SERs that were included in the Panel process.
(Note: All trade group representatives participating in this process are doing so in the interests
of their small business members.)

Engine Manufacturers:
Wisconsn Motors
Josh Sutherland
Memphis, TN

Equipment Manufecturers
Association of Equipment Manufacturers (AEM)

Emmett Barker and Darrin Drollinger
Chicago, IL

Outdoor Power Equipment Ingtitute (OPEI)
Adam Cramer and Bill Guerry
Old Town Alexandria, VA

Sweepster, Inc.
Bob Ball, Phil Jenkins, Eric Ramsey and Mike Spear
Dexter, Ml

Northern Lights (Alaska Diesdl)
Doug McElroy, Garry Cummins, and Dick Gee
Sedttle, WA

Westerbeke
Greg Haidemenos
Avon, MA

Fud Refiners
Cdcaseu Refining Co.
Rod Nelson

35



Lake Charles, LA

Countrymark Cooperative
John Stern
Indiana

Gary-Williams Energy Corporation
Sly Allen
Denver, CO & Wynnewood, OK

PetroStar, Inc.
Jm Boltz
Anchorage, AK

Southland Qil Co.
Rondd Renz
Jackson, MS

Holly Corporation
Randy Howes
Ddlas, TX

Western Independent Refiners Associaion (WIRA)
Craig Moyer
Los Angeles, CA

Fuel Didributors:
Buckeye Pipe Line Co.
Gretchen Wendtland
Emmaus, PA

Gresham Petroleum Co.
Walton Gresham
Indianol, MS

Petroleum Marketers Association of America (PMAA)

Laura Tegue and Holly Tuminola
Arlington, VA
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8. SUMMARY OF COMMENTSFROM SMALL ENTITY REPRESENTATIVES

Following the November 13 SER outreach meeting, SERS were asked to provide comments on
the meeting itsdf and the materias presented to them in the outreach packet. SERs were asked to
focus on the IRFA-related questions and the questions posed in Section D of the packet, however
comments were a0 received on additiona issues that SERs felt were reevant to the issues concerning
small businesses and their respective industries. EPA received 11 sets of comments from seven
different smal entities and those comments are summarized in this section. The commentsiin their
entirety are located in Appendix B of this report.

81  Number and Types of Entities Affected

SERs representing both small equipment manufacturers and small refiners agreed with EPA’S
characterization of the magnitude of the number of entities that would potentidly be affected in their
respective indudtries. Further, SERs generally did not disagree with EPA’ s characterization of the types
of entities that may be affected (see Section 5).

8.2  Potential Reporting, Recor dkeeping, and Compliance

In genera SERS, representing dl potentialy affected industries, sated that ample lead timesto
comply with the new emisson standards would be key to smal businesses.

Two fud refiner SERS are concerned about any provisons that specificaly identify small refiner
fud, asthey bdieve that such provisons may disadvantage smal refiners due to pipdine distribution
redrictions and possible anti-small-refiner fud marketing campaigns. In generd, they note that
reporting and record-keeping requirements are disproportionatdy difficult for smdl refiners due to their
more limited resources. As compared with non-small refiners, small refiners state thet the capital costs
and increased operating cogts facing them are disproportionately higher, and that many small refiners
are congdering whether they can stay in business.

A SER representing the fud distributors and marketers stated that the reporting and
recordkeeping requirements of a nonroad diesel rule (i.e., the requirements of afuel program that
directly apply to their members) would not likely be a problem. This SER aso commented that if EPA
does establish separate standards for large and smdll refiners, it would support an anti-downgrading
provision to ensure an adequate supply of 15 ppm sulfur diesd fud.

An equipment manufacturer SER stated that the increase in engine size due to the addition of an
aftertreatment package would render their products usdless. The SER dso satesthat if, due to the
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upcoming regulations, any of the engine models or products that they make attachments for become
obsolete, thiswill reduce the demand for much of their product line aswel. Further, they sate that a
requirement for equipment manufacturers to assist in the design or gpplication of the new technology
would be beyond their engineering capability. Thisideawas echoed by another SER representing
equipment manufacturers, who stated that smaller equipment manufacturers will not necessarily beina
position to design and do dl that is required for aftertrestment on their own.

The first equipment manufacturer SER stated thet they believe that they can technically achieve
the standards, though the cost associated with certification to the new standards will be extremely
burdensome (see Section 8.5.1.2). (Only engine manufacturers certify- equipment manufacturers use
those engines certified by engine manufacturers, however thisis a direct comment that was received
from one SER.) The second equipment manufacturer SER aso stated that a 10-25% increase in costs
due to feasible technologica changes could criticaly ater its market position. Findly, the third SER
representing small equipment manufacturers commented that although technically achievable, it believed
absorbing the cost increases could be beyond the ability of the market’s overall price dadticity, causing
end usersto refrain from purchasing new equipment or shift to spark ignition-powered equipment
designs en masse.

One SER dated that dl of the rulemaking program approaches presented by EPA in the
outreach materids given to SERs would be easier to meet with lower sulfur fuel.

One SER provided a presentation given &t the Diesd Technology |ssues Forum which affirms
the need for low sulfur fud and further Sates that a globally harmonized regulatory approach is needed
to ensure that low-sulfur fue will be reedily available before regulations relying on use of aftertrestment
are mandated.

A SER representing small equipment manufacturers commented that they believe that highway
engine technology cannnot be readily or cost effectively transferred to nonroad diesd engines not
exceeding 70 hp. The SER aso believes that this technology cannot be reasonably (or cost effectively)
applied to smaller engines in the foreseesble future. The SER further stated that the contemplated
engine technologies may not function properly in environments where severe vibration, sgnificant
amounts of flammable debris, and tight heat, weight, and space condraints exis.

The aforementioned SER aso sated that the members of its industry would face unique design
problems as these smaller pieces of equipment must be fitted with enclosed exhaust systems on a case-
by-case basis. The SER raised the issue that the excessive amounts of heet generated by aftertrestment
systems could likely conflict with the product safety requirements- namely temperature requirements--
thet itsindusiry must comply with.
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8.3 Related Federal Rules

Two refiner SERs mentioned possible interaction with other federd rules. Without elaboreation,
they stated that the gasoline sulfur and highway diesel sulfur regulations might duplicate, overlap, or
conflict with anonroad diesd sulfur rule. They aso state that New Source Review permitting aswell as
revisonsto ar toxics formulae may require capitd investment or increased operating costs on smdll
refiners dso facing costly desulfurization rules.

One fud marketing SER raised the issue of an Internad Revenue Service (IRS) rule that levies
taxes on highway diesdl fud only. The rule requires that nonroad diesd (un-taxed) fuel be dyed so that
regulators and customers will know which type of fuel iswhich. The SER raised the issue that when a
marketer delivers non-dyed fud to a nonroad customer, the process of getting a tax refund from the
IRS islaborious, expensive, defeats the purpose of the IRS dying systemn, and encourages tax evasion.
The SER ds0 stated that if a customer misuses the fue, the IRS usudly looks upstream to find fault — so
amarketer must prove that he had no knowledge that the fuel would be used for unlawful purposes.
Therefore, fud marketers must maintain two segregated tanks for both nonroad and highway diesd
fuds. One refiner SER aso echoed the concern that the IRS dying requirements may result in the need
for codtly additiona tankage a wholesde and retail points of sde. Thisin turn could limit the
digtribution of some grades of fud and severdly chdlenge the ability of some amdl refiners to market
fud.

Though not a Federd rule, one manufacturer SER suggests that the European Noise Directive
aso be taken into consideration, stating that manufacturers can not afford to develop and vaidate their
products twice within atwo year time period.

84  Regulatory Flexibility Alternatives
8.4.1 Engineand Equipment Manufacturer Alternatives
8.4.1.1 Exemptions

One SER provided information that the various products manufactured by its company are
produced in virtudly every horsepower category and stated that a narrow band exemption by
horsepower would not be helpful to itsbusiness. A SER representing many small equipment
manufacturers aso raised this concern. A report entitled “ Invetigations into the Feasibility of PM Filter
for Nonroad Mobile Machinery” (see Appendix B for full report) sent in by one SER suggests that
further studies be initiated to determine the need to defer introduction or exempt particular products or
categories of products from PM filter-based emission standards.
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An equipment manufacturer SER specifically requested an exemption for engines and
equipment specificaly designed for export to markets without readily available low-sulfur diesd fue
supplies. This SER gated that high sulfur fuels would clog aftertreatment devices, therefore, provisons
would have to be made for use oversess.

Ancther SER representing a group of small equipment manufacturers commented thet it
endorses Approach 3, which contemplates no significant additiona regulation for nonroad engines or
equipment not exceeding 70 hp. Further, the SER commented that it believes that gpproaches 1 and
lawould have subgtantid adverse impact on its small businesses.

8.4.1.2 Additional Compliance Time

All of the SERS representing equipment manufacturers seated that they believe that the Panel
recommendations should include language that dlows for flexibility that may include augmentation of
emissons targets and compliance timeframes.

8.4.1.3 Technology Review

All engine and equipment SERs involved commented that, due to the uncertainty of economic
and technicd issues surrounding aftertreatment technology, atechnica review process should be
edablished. One SER suggested language in the upcoming rulemaking proposa that would esteblish a
review by mid-2005, with semi-annua reviews conducted after that point. Another SER stated that
this should be an independent review.

8.4.1.4 Current Flexibilities

One SER did provide information on suggested levels of regulatory dternatives (in regards to
the flexibilities that are currently in place for manufacturers under the current nonroad diesdl standards),
the SER affirmed that the current levels are sufficient and state that its company would specificaly
chose to employ the percent of production and existing inventory alowances aong with the additiona
compliance time of five years to meet the upcoming standards.

A SER representing smd| equipment manufacturers believes that the exigting flexibilities are not
hepful. The SER commented thet the flexibilities require aleve of sophitication that many smdl
businesses do not have and engine manufacturers do not have a Sgnificant amount of incentive to
produce smdl volumes of “grandfathered engines’. The SER dated that, absent the creetion of a
flexibility program that will genuindy offer solutions to smal businesses, the third regulatory option
presented is the only way it believes that the adverse impacts on small businesses can be mitigated.
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The aforementioned SER further commented that EPA’ s contemplated flexibilities would not
reduce burdens on smdl equipment manufacturers because engine manufacturers would cease to
produce sufficient numbers of “grandfathered engines’ due to uncertain demand.

8.4.1.5 Hardship Relief

A SER commented on the concern with engine manufacturers not being able to provide a
certified package to meet the equipment manufacturers needs. While this SER does not specificaly
discuss hardship, the SER questions whether or not a compliance mechanism will be put in place with
clearly defined consequences to the verifiersif promises'needs are not met.

8.4.2 Refiner and Fudl Marketer/Distributor Alternatives
8.4.2.1 Standards

A diverse group representing 14 small refiners endorsed a common set of potential regul atory
flexibilities. This group indicated thet their working principle is to recognize their differences while
agreaing to endorse regulatory flexibilities that may help some of them. In so doing, they recognize that
few, if any, of these flexibilities would apply to the entire group a the sametime. The group dso
expects endorsements from other small refiners and believes they represent the position of the mgjority
of smdl refiners

These amdl refiners prefer a one-step nonroad diesel sulfur control program, since they expect
it will be most economicd to inddl desulfurization equipment only once, with the cgpability of meeting a
15 ppm sulfur slandard. They do not expect to derive any economic benefit from an interim step to
500 ppm sulfur. With that, they support the approach that EPA suggested during the panel process,
with non-small refiners subject to a 15 ppm standard starting in 2008 and small refiners subject to the
same standard four years later, in 2012, provided that an exclusive standard of 500 ppm remain
goplicable indefinitey to smal refiners for marine and locomotive fud. However, if EPA pursuesa
two-step program, these SERs support an agpproach that would delay the first step (to 500 ppm sulfur)
for smdl refinersfor 5 years, until 2012, and the second step (to 15 ppm) until at least 2015. These
SERs ds0 beieve that a sandard of 500 ppm should remain for smal refiner marine and locomotive
fud aslong as market demand continues.

Another SER that produces alarge fraction of its diesd fud for the marine diesel market
reinforced the genera comment about continued ability to sal 500 ppm marine (and locomotive) diesdl
fud after a 15 ppm standard becomes effective for other fuel. This SER clamsthat a new connection
to anearby pipdine, to provide an dternate outlet for higher sulfur fuel, is not economicaly feasble for
thisrefiner.
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The SER representing the fuel marketers and distributors is strongly opposed to any nonroad
diesdl program that alows more than one nonroad diesd fue to be produced and sold at the same time,
such as separate standards for smdll refiners. The SER dates that its members would need to obtain
additiona storage tanksin order to continue to serve dl of their current markets and that this would
represent alarge cost for small businesses.

8.4.2.2 Credit Program

SERs representing the smdll refiners support a specid sulfur credit program, available only to
amadl refiners, that would provide an incentive for early compliance. They propose that small refiners
be able to earn credits by meeting sulfur standards earlier than required, caculated against a 1998-
1999 diesdl sulfur basdline. These creditsin turn could be used to dlow higher-sulfur gasoline during
the small refiner gasoline sulfur interim program; used to alow production of nonroad diesdl fuel above
15 ppm sulfur, including “off-gpec” batches, for usein older nonroad engines, and/or sold to “any other
market, including stetionary sources.”

8.4.2.3 Hardship Relief

A SER representing the smdll refiners supports a provision for temporary hardship relief for
smd| refiners.

8.4.2.4 Gasoline Sulfur Rdlief

Two refiner SERS proposed a credit system for early compliance with the nonroad diesdl rule
which could be applied to some interim gasoline sulfur flexibility. Specificdly, these refiners suggested
that small refiners that choose to incur the high codis of desulfurizing both highway and nonroad diesdl
to 15 ppm by the June 2006 highway diesdl start date should be able to offset that investment dightly by
some relaxation in the interim gasoline sandards. These refiners clam that this approach would help
offsat the increased operating cogts they will incur to comply with the gasoline sulfur interim standards.

85  Additional Commentsfrom SERs

Many SERs dso offered additiond information on how the upcoming rulemaking may affect
their business and afew SERs bolstered their comments with specific data on how aftertrestment based
gandards may affect them financidly. Ther comments are summarized below.

8.5.1 Engineand Equipment Manufacturers

8.5.1.1 Technology Transfer from Highway to Nonroad
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One SER believes that too much credence has been given to the ‘technology transfer’ from
highway to nonroad applications. The SER dates that the variety in Sze, functiondity, and
environments represents markets with differing economic dadticities, suggesting that further regulations
for nonroad applications could render products or market segments extinct. Another SER adds that the
idea of technology transfer needs to be vaidated, especialy due to the fact that nonroad diesdl
equipment generdly has along useful life and this should be taken into account in discussing the ability
to directly transfer highway technology to nonroad applications.

A SER dated that the conclusion made by EPA that “for 70 hp and above, highway engine
technology could be readily transferred to nonroad diesd engines’ is supported by neither the engine
nor the equipment manufacturers that the SER represents.

Another SER submitted an in-depth study of PM aftertreatment technology performed by an
entity representing engine manufacturers (“ Investigations into the Feasibility of PM Filters for Nonroad
Mobile Machinery”, see Appendix B for full report) which stated that PM filter technology did not
currently exist in on-highway applications that could be used in nonroad applications. The report
submitted by this SER recommended that no PM aftertreatment be required before 2010 due to this
lack of transferrable technology.

One SER commented that active and automatic PM exhaust filter systems are not currently
available at asufficient level of developmenta maturity and commercid availability for generd
application to nonroad equipment.

A SER commented that in conjunction with EPA, the U.S. Department of Energy is currently
engaged in a$33 million project studying the diesd fud sulfur reduction and NOx aftertrestment
technologies currently under consideration by EPA in an on-highway context. This commenter
recommended that EPA use these datalin its efforts.

A SER representing smal equipment manufacturers commented that it believes that highway
engine technology cannnot be readily or cost effectively transferred to nonroad diesd engines not
exceeding 70 hp, further the SER ds0 bdieves that this technology cannot be reasonably (or cost
effectively) gpplied to smaller nonroad diesdl engines in the foreseesble future.

8.5.1.2 Costs of Compliance

One SER submitted an in-depth report by an entity representing engine manufacturersin the
U.S. and Europe (“Investigations into the Feasibility of PM Filters for Nonroad Mobile Machinery”,
see Appendix B for full report), which stated that per machine engine cogs for PM filters were
sgnificantly higher than EPA’sinitid estimates. This report asserted that per unit PM filter cogts for the
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smallest of engines (below about 25 HP) could be ten times the estimated cost provided to the SERs
for comment. The report also Stated that costs of PM aftertrestment were higher as a proportion of
engine cogts for manufacturers producing fewer engines by afactor of 4 or 5 from the largest
manufacturers through the smallest.

One SER is concerned that the incremental cost of the new aftertrestment technology will be
borne mainly by equipment manufacturers, because engine suppliers and aftertreatment companies will
pass their cogts through to the equipment manufacturers. Further, the SER States that its customers will
not view this new technology as a product enhancement and therefore will not be willing to pay for its
increased cost. The SER is concerned that the cost of implementing the upcoming regulations will
adversdly affect its company. This SER dso ated that the costs presented by EPA seem
conservative, and thisis especidly the case for horsepower ranges above 70 hp. The SER bdieves
that the increased manufacturing costs will significantly impact its company’ s prices, as engines are
priced based on horsepower and aftertrestment technology will be sold on asmilar basis.

Another equipment SER believes that the cost estimates presented by EPA are reasonable for
large-scae manufacturers, but are very conservative (underestimated) for small businesses. The SER
further states that small businesses could face disproportionate costs due to low product volumes and
multiple platforms and the research and devel opment expenses would become severe. The SER
believes that the cost of compliance will be too burdensome for the company to redlize sales growth,
which would cause it to lose market share (This SER also provided cost data. See Appendix B.)

One SER dated that severa machinery manufacturers believe that the low end for cost
effectively requiring aftertreatment is around 175 hp, in contrast with 25 hp suggested by EPA inthe
outreach materids. The SER dates that the notion that OEM ingtalation recovery costs will be passed
through the pipdine with a 4% mark up is unredigtic, though no data was provided to illudtrate this.
Further, the SER dates that Some manufacturers believe that implementation costs will be 2.5 to 3 times
higher that those presented by EPA. This SER believes that the true costs to equipment manufacturers
are not reflected in EPA’s cost estimates.

In a presentation to the Diesdl Technology Issues Forum (see Appendix B for complete
presentation), one SER stated that customers may not be willing to accept the increased costs of
equipment and may instead choose to rebuild and continue to use their current equipment or shift,
especidly in lower horsepower ranges, to using gasoline-powered equipment.

One SER representing small equipment manufacturers stated that the low retail costs and annud
production of some diesd powered equipment in smaler horsepower ranges makes it very difficult for
manufacturers to recoup costs associated with the first two regulatory approaches presented by EPA to
the SERs. The SER further stated that for the manufacturers that it represents, a cost increase to the
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manufacturer results in a doubling of the relevant product’ sretall price- the SER believesthat the first
two agpproaches could result in a 30-50% increase in the retail price of the equipment. The SER added
that an increase of this magnitude would result in a customer delaying a purchase or purchasing aless
expensve model, thus forcing an OEM to spread out and recover engineering costs or discontinue an
equipment model.

8.5.1.3 Timing of Standards

One SER is concerned the emission targets and timeframes being determined may not coincide
with the technology development and is primarily concerned with the Situation that progress could be
delayed outside of its control.

A SER dated that regulations forcing the use of particulate filters for nonroad diesel engines
should not be considered for introduction before 2010 and consideration needs to be given to the
various categories of engines and equipment before developing aregulatory schedule. In support of this
position, the SER provided areport titled “ Investigations into the Feasibility of PM Filters for Nonroad
Mobile Machinery” (see Appendix B for full report) written by the Engine Manufacturers Association
(EMA) and Euromot.

8.5.1.4 Competitive Disadvantage

One equipment manufacturer SER is concerned with competition in foreign markets that are not
harmonized with U.S. regulations. The SER’s concern liesin the fact that some of these foreign
businesses may not be ‘policed’” adequately and compliance may not be assured, this would alow the
foreilgn manufacturers/distributors to sall non-compliant products to customers (at lower prices) and
thus put the SER’s smdll business at a competitive disadvantage.

An equipment manufacturer SER that typically bids with other manufacturers for contracts for
their equipment raises the concern that a 10-25% increase in cost and/or price could put the company
at a compstitive disadvantage and cause it to lose a contract.

One equipment manufacturer SER stated that the redl difference between large and small
manufacturers is that, both percentage-wise and in absolute dollars, a smal manufacturer would spend
more (Snce cods are borne over asmaller volume) bringing products to market thus making them non-
competitive in the market.

One equipment manufacturer SER stressed the importance of ensuring that the full costs of PM
filters be included in that EPA must be within the price dadticity affecting decisons on whether to
rebuild or replace diesdl units.
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8.5.1.5 Harmonization

One SER raises the issue of exporting products to countries with no access to low-sulfur fuels.
The SER questions whether or not its company would be dlowed to legdly produce non-compliant
products for the purposes of export only as the use of high-sulfur fuels could clog up aftertreatment
devices.

8.5.1.6 Availability of Engines

One SER is concerned that there is no guarantee to equipment manufacturers that
aftertreatment technology will be developed specificdly for their product needs (by engine
manufacturers), the SER illustrates the example of producing a product for which there is no acceptable
engine technology available.

8.5.1.7 Products Used in Niche M arkets

One SER that produces products for aniche market stated thet rdligbility isits most important
sling point and that if aproduct failsit could befatal. The SER raises the concern of how proposed
emission changes could affect the rdiability of products.

A SER representing equipment manufacturers stated that the costs associated with the first two
regulatory approaches presented are grester than its entire industry could absorb. The SER believes
that thiswill not only affect amal businesses, but this could dso significantly impact the indudtries thet
cannot function without the use of these specific products.

8.5.1.8 PM Aftertreatment Market Acceptance

One SER commented that any PM aftertrestment must contain active and automatic
regeneration to prevent end users from defeating the systems. The SER aso dtated that the devices
should not require regular maintenance for the same reason.

8.5.2 Refinersand Fud Marketers/Distributors
8.5.2.1 Off-Specification Fuel and Misfudling
The amdl refiner SERs highlight the digposition of off-specification fuel as a centrd issue and

support some type of compliance tolerance for fuel above the sulfur sandard. They believethat a
solution may be applied to dl small refiners or on a case-by-case basis.
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A SER that isalso afarmer cooperative expressed concern about the potential need to
segregate higher and lower sulfur fud to prevent misfuding of new engines with higher sulfur fud. The
limited availability of storage capacity for multiple grades of fue would present a chalenge to coop
members. Another SER expressed a smilar concern with repect to pipeline restrictions on the number
of grades of fudl that would be accepted.

8.5.2.2 Cosgts of Compliance

SERs representing the small refiners believe that EPA’ s estimated average difference between
cogsfor smal vs. non-smal refiners are underestimated for their refineries, dthough they recognize that
different assumptions about the types of capital equipment will affect these numbers, as do the degree to
which nonroad diesdl desulfurization is undertaken in conjunction with highway diesel sulfur compliance.
SERs did not highlight any specific problems with EPA’s andyss.

One SER bdievesthat, in the cases of earlier fuels regulations (gasoline leed and highway diesdl
sulfur), the market did not provide a reasonable recovery of investment for refinery equipment. This
prospect for nonroad diesel fud, it believes, will makeit difficult to obtain financing. The SER dso has
access to only asmall percentage of the marine and locomotive markets and would not have alarge
market for high sulfur fud after nonroad diesd regulations became effective. This SER further sates
that it would not benefit from a credit program that gpplied to the gasoline sulfur program since they do
not produce gasoline.

9. PANEL FINDINGS AND D1SCUSSIONS

9.1  Number and Types of Entities Affected

Section 5 of this report, “ Smal Entities That May Be Subject to the Proposed Regulation”,
provides a description of an estimate of the number and types of entities that may likely be affected by
the proposed rulemaking. These entities include nonroad diesd engine and equipment manufacturers
and refiners, marketers, and distributors of nonroad diesd fud.

9.2  Potential Reporting, Record Keeping, and Compliance

At this point in the rulemaking process, EPA has not yet fully defined a program of reporting
and record keeping requirements or compliance assurance for the engine and equipment entities that

may be subject to the proposed rule. Aswith any emission control program, EPA must have the
assurance that the regulated entities will meet the emissions sandards and dl related provisons.
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For engine and equipment manufacturers, EPA expects to propose to continue the reporting,
recordkeeping, and compliance requirements prescribed for these categoriesin 40 CFR 89. Key
among these are certification requirements and provisons related to reporting of production, emissons
information, flexibility use, etc.

For any fud control program, EPA must have assurance that fud produced by refiners meets
the applicable standard, and that the fuel continues to meet the tandard as it passes downstream
through the digtribution system to the ultimate end user. Thisis particularly important in the case of
diesd fud, where the aftertreatment technologies expected to be used to meet the engine standards
under consderation are highly sengtive to sulfur. EPA expects that recordkeeping, reporting and
compliance provisons of the proposed rule will be fairly consistent with those in place today for other
fud programs, including the current 15 ppm highway diesdl regulation. For example, recordkesping
likely would involve the use of product transfer documents, which are dready required under the 15
ppm highway diesd sulfur rule.

If EPA adopts a provison alowing smdl refiners to continue selling 500 ppm sulfur fud when
the rest of the industry is producing 15 ppm, there would need to be certain safeguards to prevent
contamination of the 15 ppm sulfur fud, and to prevent misfuding of new nonroad engines and
equipment (to prevent potentia damage to the emissions control equipment). Under such aflexibility
option, the EPA Pandl member envisons that refiners as well as downstream parties would be subject
to enforceable measures to prevent contamination and misfueling (e.g., genera segregation
requirements, labeling at pump stands), which would be modeled largdly after smilar provisons of the
highway diesd program.

93 Related Federal Rules

The Pandl is aware of afew other current or proposed Federa rulesthat are related to the
upcoming proposed rule. EPA’ s proposed certification fees rule, through the Certification and
Compliance Divison (CCD), may have some impact on the upcoming rule, and the Pand recommends
that the program office take into congderation the effects this rule may have on smal businesses.

The fud regulations that EPA expects to propose would be smilar in many respectsto the
exigting sulfur standard for highway diesd fuel. The Pand is not aware of any areawhere the
regulations under consderation would directly duplicate or overlap with the existing federd, state, or
local regulaions. The Panel notes, however, that severa smal refiners aso will be subject to the
gasoline sulfur and highway diesd sulfur control requirements, aswell as air toxics requirements.

The Pand aso notes that more stringent nonroad diesdl sulfur standards may require some
refiners to obtain permits from state and loca air pollution control agencies under the Clean Air Act's
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New Source Review program prior to congtructing the desulfurization equipment needed to mest the
standards.

he Pand notes that the Internd Revenue Service (IRS) has an existing rule that levies taxes on
highway diesd fud only. The rule requires that nonroad diesd (un-taxed) fuel be dyed so that
regulators and customers will know which type of fuel iswhich. Because of the need to separate dyed
from undyed diesd fuel, some marketers may chooseto ingal extratanks. Therefore, fue marketers
have clamed that, if two grades of nonroad fuel are alowed in the marketplace, they may decide to
maintain two segregated tanks for both nonroad (dyed 500 ppm and dyed 15 ppm) and highway diesd
fudls (undyed 500 ppm and undyed 15 ppm), during the trangtion periods for both of these fuels.

9.4  Regulatory Flexibility Alternatives

Due to the potentid cost and technology challenges that small businesses may face as aresult of
the upcoming rulemaking, the Pandl recommends that EPA continue to seek and consider comments on
flexibility dternatives that would help to mitigate any negative impacts on smadl busnesses. Alternatives
discussed throughout the Panel process include those offered in previous or current EPA rulemakings,
aswell as dternatives suggested by SERs and Pand members, and the Pandl recommends that al are
consdered in the development of the upcoming rule.

9.4.1 Engine Manufacturers

The Pand identified four engine manufacturers that qudify as smadl entities under the SBA
definition. Two of these four companies certified enginesin 2002. One of these two companies
participated asa SER. This SER raised the main concern that meeting the standards of the upcoming
rulemaking would impose a Sgnificant financid burden on its company, as the company isrebuilding
from bankruptcy. The SER aso expressed concern that it does not have the personnd to devote to the
research and devel opment that would be required to meet the Tier 4 stlandards. The Panel believes that
the other small engine manufacturers are likely to have smilar concerns. The Pand recommends two
regulatory aternatives and aso a hardship provison for these manufacturers; these are described in
more detal below.

9.4.1.1 Regulatory Flexibility Optionsfor Small Engine Manufacturers

Currently, certified nonroad diesel engines produced by small manufacturers dl have arating of
80 hp (60 kW) or less. Theflexibilitiesto be considered depend upon what approach, or approaches,
EPA proposes. If EPA proposes an approach with two phases of standards, the engine manufacturer
could skip the first phase and comply on time with the second. Or, dternatively, the manufacturer
could delay compliance with each phase of standards. If the gpproach entails only one phase of
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standards, the manufacturer could opt to delay compliance. The Pand recommends that the length of
the delay be athree year period; the Pand is dso recommending that EPA take comment on whether
this delay period should be two, three, or four years. Each delay would be pollutant specific (i.e,, the
delay would apply to each pollutant asit is phased in).

EPA believes that these options offer an opportunity to reduce the burden on small
manufacturers while at the same time meeting the regulatory gods of the Agency. Further, these
options will not put smal manufacturers at a Sgnificant disadvantage as they will be in compliance with
the Tier 4 gandardsin the long run and the options will give them more lead time to comply. EPA dso
feelsthat a complete exemption from the upcoming standards (even assuming that such an exemption
could be judtified legdly) will put these manufacturers at a competitive disadvantage as the rest of the
market will be producing compliant engines and eventudly there will not be equipment designed to
accommodate their engines.

9.4.1.2 Hardship Provisonsfor Small Engine Manufacturers

The Pand is dso recommending that two types of hardship provisions be extended to small

engine manufacturers. These provisons are:

1 For the case of a catastrophic event, or other extreme unforseen circumstances, beyond
the control of the manufacturer that could not have been avoided with reasonable
discretion (i.e. fire, tornado, supplier not fulfilling contract, etc.); and

2. For the case where a manufacturer has taken dl reasonable business, technical, and
economic steps to comply but cannot do so.

Either relief provison would provide leed time for up to 2 years-- in addition to the flexibilities listed
above in Section 9.4.1.1-- and a manufacturer would have to demonstrate to EPA’s satisfaction that
failure to sdl the noncompliant engines would jeopardize the company’s solvency. EPA may require
that the manufacturer make up the lost environmenta benefit through the use of programs such as
supplementa environmenta projects.

For the flexibilities listed above in Sections 9.4.1.1 and 9.4.1.2, the Panel recommends that
engine manufacturers and importers must have certified enginesin modd year 2002 or earlier in order
to take advantage of these provisons. Each manufacturer would be limited to 2500 units per year.
This number dlows for some market growth. The Pand is recommending these provisonsin order to
prohibit the misuse of these flexibilities as atool to enter the nonroad diesdl market or to gain unfair
market position relative to other manufacturers.

9.4.1.3 Other Small Engine Manufacturer |ssues
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The Pand aso recommends that an averaging, banking, and trading (ABT) program be
included as part of the overdl rulemaking program, the Pand aso recommends that EPA take comment
on theindusion of a specific ABT provison for smal engine manufacturers,

Based on the SERS' concerns about the technica feasibility of the Tier 4 standards, and the
technica information discussed in this Report, SBA recommends that EPA include a technological
review of the tandards in the 2008 timeframe in the rulemaking proposa. The Pand recommends that
EPA consder this recommendation.

9.4.1.4 Consderation of Engine Regulatory Approaches

As described earlier in more detail in Section 2.2, EPA has authority to control NOx and PM
emissions from nonroad engines, after gopropriate consideration of cogts, available technology and
other factors. Using the gpplicable legd standards, EPA must make findings to set the emission
standards on engines of various sizes and applications. Six basic gpproaches have been outlined in
Section 3.1.1. Each of these dternatives to Approach 1 offers aless burdensome approach to the
affected amdl engine and small equipment manufacturers.

The Pand recommends that EPA carefully consider information obtained through outreach to
SERs regarding the design of flexibilities and regulatory approaches for nonroad engine sandards. One
issue highlighted by SERs is the cost associated with various levels of emisson controls consdered in
each of the severd regulatory approaches aready described. For example, there are severd studies
that were conducted on nonroad engines indicating control costs that are higher than those currently
estimated by EPA. The differencein cost also varies depending on the power category to which
emission controls are being gpplied. While there currently is insufficient basis to make a definitive
conclusion regarding comparisons between various cost estimates, the Pand notes that there exists
uncertainty in the cost estimates. The Panel recommends that EPA further scrutinize these various cost
edimates to hep guide the Agency in targeting flexibilities for smal businesses and in sdlecting
regulatory approaches.

The SBA Office of Advocacy panel member offers the following observations about these
approaches. While the other pandl members do not join in these observations, the panel recommends
that EPA carefully condder these points and examine further the factud, legd and policy questions
raised herein making fina determinations regarding the proposd to regulate nonroad engines.

9.4.1.4.1 Engines Under 50 kW

Initidly, the Chief Counsdl for Advocacy of SBA believes, based on the currently available
information, that EPA does not have sufficient basis to move forward with a proposa that would
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require nonroad engines under 50kW to use aftertreatment devices. As part of its regulatory
development under section 213, EPA has to take into account numerous factors, including projected
cogts and control technologies. Equipment manufacturer SERs generaly questioned the applicability of
such devicesto the smaller horsepower engines. Fird, there is substantial doubt that the aftertreatment
technology can be designed, with the required lead time, for the wide diversity of gpplications and
operating conditions, and resolve substantia engineering chalenges, such asthe tight height, weight and
gpace congraints, and safety and durability requirements. Second, the low retail cost and annua
production for many of these applications make it extremely difficult for the equipment manufacture to
absorb these additiona costs. Third, given the small size of these engines, and the typicaly smal useful
life, and the fact that these engines are dready subject to Tier 2 regulations, the environmental
reductions attributable to such engines would be rdatively smdl. One SER submitted comments
supporting gpproach 3, which excludes engines under 50 kW from regulation beyond the Tier 2
gandards. Based on these comments, the Office of Advocacy surmises that the retail price of the
equipment which included the Tier 4 aftertrestment devices (either PM filters or NOx adsorbers) would
increase by about 30-50 percent, leading to the eimination of much of this equipment from the market.
In turn, such an impact would incur potentidly sgnificant adverse effects on the equipment
manufacturers and other affected retailers and distributors. However, such an impact could be reduced
by equipment flexibilities, the averaging program, and hardship provisons. Furthermore, requiring
additional control beyond the more stringent Tier 2 standards in 2004 and 2005 would contribute little
additiona emission reductionsto the overall regulaion. Perhaps most importantly, gpplying
aftertreatment devices on these smdler engines, again, as detailed in one SER’s comments, raises very
subgtantia technica problems, including the possibility of serious safety concerns (albeit there are
technologies such as the use of heat shidds or double-wall catalysts that have been used successfully in
other applications and EPA believes may address these safety issues), which counterbalance the
relatively small emisson reductions that can be redized with aftertreatment controls. More detailed
discussion of the technical feasihility issues are found in severa documents cited esewhere in the panel
report. These issues are even more pronounced for the smaller engine categories, because thereisa
wider variety of gpplications and operating conditions for these engines.

9.4.1.4.2 SBA General Discussion of Approaches 1-4:
Applicability of Aftertreatment Devices

The differences among approaches 1-4 revolve about whether aftertreatment devices are
required for certain Sze engines and, if o, how quickly these controls should be gpplied. At the low
cost end, approach 3 does not require any post-Tier 2/3 requirements on engines with less than 70 hp.
At the other end, gpproach 1 requires aftertrestment devices on al engines of dl Szes, beginning phase-
in as early as 2009. Based on information provided in the pand process, EPA estimates the total cost
of adding aftertreatment devices to smaller hp engines (gpproach 1 vs. gpproach 3) at approximately
$800 million annually. The emissions reduction difference between these two approaches in emissons
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is approximately 18,000 tons of PM and 116,000 tons of NOx nationwide. (These cost and emission
reduction values are based on the total costs and emission reductions of modd years engines over ther
callective lifetime)) EPA will need to consder, consstent with the legd and policy consderations
involving sections 213(a)(3) and (4), and given other opportunities to reduce NOx and PM emissons,
nonroad and otherwise, whether thisisthe best use of the Nation’s resources.

Further, the EU, Euromot, and EMA have extensively explored the nonroad issue in reports
and papersissued in the last Sx months. These organizations have tentatively concluded that NOx
adsorbers should not be considered at thistime for any size engines due to concern about the technical
feaghility issues surrounding their applicability to nonroad applications. In arecent policy documernt,
the EU asserts that significant technica hurdles dso remain regarding the application of PM filtersto
nonroad equipment. Further, the EU believes that EPA significantly underestimates the technology
cods. Thus, SBA advisesthat the Adminigtrator carefully examine the cogt, technica feasibility, and
emission reduction issues during the development of the proposal.

EMA/Euromot specificaly advised againg the introduction of PM filters until 2010 or later,
given the leadtime necessary to perform the R&D work. EU is considering only the application of PM
filters to engines above 37 kW. (Thiswill be reviewed in a 2006 technologicd review.) VTT, the EU
contractor, concluded that, using a benefit figure of 14,000 euros'ton of PM, that costs did not jugtify
regulation of PM for engines with under 130 kW.? Regulation of under 37 kW was not warranted for
reasons Smilar to those outlined above. Further, the VTT cost estimates for the PM filters substantialy
exceed EPA’s prdiminary estimates for NOx adsorbers and PM filters combined, athough this may, in
part or in whole, reflect a difference in basdine. Unlike EPA’s estimates, the EU contractor finds thet it
is more cogt-€effective to regulate larger engines than smdler engines. VTT specificaly found that
“emissions reductions seems to be especidly cogt-effective only in engines with large power output and
high lifetime running hours.” VTT report, page 77.

Findly, EPA’s cost figures are based on the average Sze engine family for its andyss of the
fixed cogts of this regulation--costs of research and development, certification, tooling, etc. However,
for about one hdf of the engine models, the number of enginesin aengine family are well below the
average Sze. For those with engine family sizes of one tenth of the average sze, the fixed cogts/engine
could be ten times larger than EPA’s estimates. This Stuation is most common for smal engine and
equipment manufacturers.

One of the options put forth by EPA recognizes the issue about the applicability of the
aftertrestment devices to the smallest engines, and the agency plans to examine thisissue more closdly.

2“The benefits of emission reductions are based on average emission cost values commonly used for the 15 EU
countries, being 4200 E and 14,000 E for 1 tonne of NOx and PM reduced, respectively.” VTT report at page 75.
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The smallest engines (under 50 kW) contribute about 20 percent of the totd emissonsinventory. The
pand aso notes that the pane members have only had a very limited time to consder the above
observations, and will need additiona time to find and andyze additiona facts to further explore these
issues. The pand recommends that EPA thoroughly explore these issues during the development of the
proposal.

9.4.2 Equipment Manufacturers

Based on discussions with SERS throughout this process and EPA’s analysis of the equipment
manufacturer use of currently available flexibilities, EPA bdievesthat the flexibilties that were offered in
the previous nonroad rulemaking may aso be gpplicable to smdl businesses in the upcoming
rulemaking. These flexibilities, discussed above in Sections 2 and 3, are currently available to all
businesses affected by the 1998 rulemaking. The Pandl recommends that EPA take thisinformation
into account when developing regulatory aternatives for the proposed rulemaking. In addition, the
Pand recommends that EPA consider including hardship relief for small entities.

9.4.2.1 Regulatory Flexibility Optionsfor Small Equipment
Manufacturers

Experience gained in implementing the Tier 1 and 2 nonroad diesd engine emission Sandards
indicates that providing equipment manufacturers some flexibility as to which Tier of enginesthey use
(new or previous Tier) provides significant opportunity for manufacturers to phase-in equipment
redesigns by aigning their redesign efforts with more normal business practice. For example, these
flexibilities dlow equipment manufacturers to postpone any redesign needed on low sales volume or
difficult equipment packages, thus saving both money and srain on limited engineering staffs. Within
limits, equipment manufacturers would be able to continue to use the current engine/equipment
configuration and avoid out-of-cycle equipment redesign until the alowances are exhausted or the time
limit passes. The Panel recommends that EPA propose to continue these flexibilities, as set out in 89
CFR section 102, with some potentid modifications. The recommended flexibilities are:

1 Percent of Production Allowance: Over aseven model year period, equipment
manufacturers may ingtal engines not certified to the new emisson sandardsin an
amount of equipment equivalent to 80 percent of one year’ s production. Thisisto be
implemented by power category with the average determined over the period in which
the flexibility is used.

2. Smdl Vaume Allowance: A manufacturer may exceed the 80 percent alowancein
seven years as described above, provided that the previous Tier engine use does not
exceed 700 total over seven years, and 200 in any given year. Thisislimited to one
family per power category. Alternaively, at the manufacturer’s choice by hp category,
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aprogram that diminates the “single family provison” retriction with revised totd and
annua saleslimits as shown below:

For categories <175 hp - 525 previous Tier engines (over 7 years) with annua cap of
150 units (these engine numbers are separate for each hp category defined in the
regulations)

For categories of > 175hp - 350 previous Tier engines (over 7 years) with annua cap
of 100 units (these engine numbers are separate for each hp category defined in the
regulations)

The Pand recommends that EPA seek comment on the total number of engines and
annua cap vaues listed above.

In contrast to the Tier 2/Tier3 rule promulgated in 1998, SBA expects the trangition to
the Tier 4 technology will be more costly and technically difficult. Therefore, the small
equipment manufacturers may need more liberd flexibility alowances especidly for
equipment using the lower hp engines. The Pand’ s recommended flexibility may not
adequatdly address the approximately 50 percent of smal business equipment models
where the annual sales per modd is less than 300 and the fixed costs are higher. Thus,
SBA and OMB recommend that EPA seek comment on implementing the small
volume alowance (700 engine provison) for small equipment manufacturers without a
limit on the number of engine families which could be covered in any hp category.

In addition, due to the changing nature of the technology as the manufacturers trangtion
from Tier 2 to Tier 3 and Tier 4, the Panel recommends that the equipment
manufacturers be permitted to borrow from the Tier3/Tier 4 flexibilitiesfor usein the
Tier 2/Tier 3timeframe.

To maximize the likelihood that the gpplication of these flexihilities will result in the availability of
previous Tier enginesfor use by the smal equipment manufacturers, the Panel recommends that these
three flexibilities be provided to al equipment manufacturers.

An issue has been raised requesting that EPA establish a provison which would alow
manufacturers to request limited “ gpplication specific” dternative sandards for equipment
configurations which present unusualy chalenging technical issues for compliance. The three flexibilities
recommended above would provide latitude, at least in the near term, and a properly structured
averaging, banking, and trading (ABT) emission credit program for the engine manufacturers would
provide long-term latitude.  Even if one were to assume that these flexibilities provide insufficient
leeway (which may not be the case), application specific standards would till be cumbersome for both
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the smd| equipment manufacturers and for EPA. Nonetheless, the Panel recommends that EPA seek
comment on the need for and value of specid application specific sandards for small equipment
manufacturers.

9.4.2.2 Hardship Provisonsfor Small Equipment Manufacturers

The Pand is dso recommending that two types of hardship provisions be extended to small
equipment manufacturers. These provisons are:

For the case of a catastrophic event, or other extreme unforseen circumstances, beyond the
control of the manufacturer that could not have been avoided with reasonable discretion (i.e.
fire, tornado, supplier not fulfilling contract, etc.); and

For the case where a manufacturer has taken al reasonable business, technica, and economic
stepsto comply but cannot. In this case relief would have to be sought before there isimminent
jeopardy that a manufacturer’ s equipment could not be sold and a manufacturer would have to
demondirate to EPA satisfaction that failure to sall equipment with a previous Tier engine would
cregte a serious economic hardship. Hardship relief of this nature cannot be sought by a
manufacturer which aso manufactures the engines for its equipment.

Hardship rdlief would not be available until other alowances have been exhausted. Either relief
provision would provide additiona lead time for up to 2 mode years based on the circumstances, but
EPA may require recovery of the lost environmenta benefit.

To bedigible for the hardship provisons listed above (as wdl asthe flexibilities listed in Section
9.4.2.1), the Panel recommends that equipment manufacturers and importers must have reported
equipment sales using certified enginesin modd year 2002 or earlier. Thisis being recommended to
prohibit the misuse of these flexihilities as aloophole to enter the nonroad diesal equipment market or to
gain unfair market position relative to other manufacturers.

9.4.3 Fud Refiners

The Panel consdered arange of options and regulatory dternatives for providing smdl refiners
with flexibility in complying with new sulfur stlandards for nonroad diesdl fudl. As part of the process,
the Pand requested and received comment on severd early ideas for flexibilities that were suggested by
SERs and Pand members. Taking into consideration the comments received on these idess, aswell as
additiona business and technical information gathered about potentidly affected small entities, the Panel
recommends that EPA propose the following provisons designed to address the concerns of smdll
refiners.
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9.4.3.1 Delayed Standardsfor Small Refiners

EPA has not yet made afinal decision on the overdl approach to propose for the base nonroad
diesdl sulfur program. Asdiscussed earlier in this Report, EPA is considering base program that
follows either a one-step or atwo-step agpproach. Regardless of the approach, the Panel recommends
that EPA provide for delayed compliance for smdl refiners. Specificaly, the Pand recommends the
following small refiner nonroad diesd sulfur standards, depending on whether EPA proposes a one-
step or two-step approach.

Small Refiner Options Under Potential 1-Step and 2-Step Nonroad Diesel Base Programs
Recommended Sulfur Standards (in parts per million, ppm)*

2006 2007 2008 2009 2010 2011 2012 2013 2014 2015+

Under 1-

Step
Program

Non- -- -- 15 15 15 15 15 15 15 15
Small**

Small -- -- -- - - - 15 15 15 15

Under 2-

Step
Program

Non- -- 500 500 500 15 15 15 15 15 15
S«nd |* **

Small - - -- - 500 500 500 500 15 15
* New standards are assumed to take effect June 1 of the applicable year.

**  Assumes 500 ppm standard for marine + locomotive fuel for non-small refiners for 2008, and for small refiners for 2012 and
later.

**% - Assumes 500 ppm standard for marine + locomotive fuel for non-small refiners for 2007, and for small refiners for 2010 and
later.

Under the 2-step program design above, small refiners would need to reduce nonroad diesdl
sulfur about two years earlier than the SERs requested in thair initid comments. However, in further
discussions about how best to balance the need for control as early as possible with smdl refiners
concerns, the ad hoc smdl refiner codition indicated that the compliance delaysin the table above
would be sufficient to meet their needs.
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It appears likely that EPA will propose that once either a one-step or atwo-step program
begins, locomoative and marine fud sulfur would remain a 500 ppm for dl refiners, including small
refiners. (Earlier in the SBREFA process (as described in Section 3 of this Report), EPA was more
gtrongly consdering the option of reducing locomotive and marine diesdl sulfur to 15 ppm &t the same
time or shortly after other nonroad fuel was reduced to 15 ppm. It now appears less likely that EPA
will propose such an gpproach and this option is not further discussed here) Thus, the continued
availability of ahigher sulfur market, as requested by small refiners, would be provided by the base
program for any refiner and would require no specia provison for smdl refiners.

If EPA were to propose a base program approach different from the one-step and two-step
approaches represented in the table above, the Panel recommends that such a proposal include small
refiner delays that are equivadent to those in thetable. Similarly, if EPA were to propose that
locomotive and marine diesdl fud be reduced to 15 ppm in the base program, the Panel recommends
that a standard of 500 ppm for this fuel be continued at least for saverd yearsfor small refiners.

9.4.3.2 Incentivesfor Early Compliance

In addition to these standards, the Panel recommends that EPA propose certain provisonsto
encourage early compliance with lower sulfur sandards. These options may help offset the investment
for smal refinersthat choose to comply earlier than required. The Panel recommends that EPA
propose that small refiners be digible to sdect one of the two following options:

1 Credits for Early Desulfurizatior: EPA is consdering proposing a system of sulfur
credits available to dl refiner that would alow refiners to generate credits for meeting
lower sulfur standards earlier than required. Such credits could be used to offset higher
sulfur fuel produced by that refiner or by another refiner that purchases the credits.
Such a program, in conjunction with the ddlayed standards for samdl refiners
recommended in the table above, could be valuable to smdl refiners. The Pandl
recommends that EPA propose a credit trading system that dlows smal refinersto
generate and sdll credits for nonroad diesd fuel that meets the smdl refiner standards
earlier than that required in the above table.

2. Limited Relief on Small Refiner Interim Gasoline Sulfur Slandards: The Pand believes
that small refinersthat are able to fully meet a 15 ppm sulfur standard for nonroad diesdl
fud at the sametime as 15 ppm is required for most highway diesd fud (June 1, 2006)
warrant an additiona option of limited relief under the gasoline sulfur program. This
option will help reduce operating cogts of complying with the gasoline sulfur program so
that those resources can instead be used to fund nonroad diesel sulfur compliance.

Specificdly, the Pand recommends that a smdl refiner producing its entire nonroad diesd fud
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pool at 15 ppm sulfur by June 1, 2006, and that chooses not to generate nonroad credits for its early
compliance, receive a 20% relaxation in its assgned smdl refiner interim gasoline sulfur Standards.
However, the Pand recommends that the maximum per-galon sulfur cap for any samdl refiner remain a
450 ppm. In consdering the appropriate level of such ardaxation in the smdl refiner gasoline sulfur
gandards, the Pand considered what vaue would result in ameaningful benefit to smal refiners, while
at the same time minimizing the loss of the emisson control in the gasoline sulfur program. Comments
from the SERsinitidly suggested alarger vaue for this rdaxation. However, further discusson of this
comment with the primary SER expressing this concern darified that the smaler value of 20% would
meet the need of that company. This SER, who is aso the main spokesperson for the ad hoc codlition
of amdl refiners, dso stated her understanding that few if any other small refinerswould be in a postion
to use this provison and, regardless, 20% relaxation of the gasoline interim standards should be
aufficient.

This limited relaxation in the interim standards would begin on January 1, 2004 and continue
through the small refiner’ sinterim program (i.e., through December 31, 2007 or, if the smal refiner
extended its gasoline interim program by early highway diesd compliance, through December 31,
2010). This provision would be a unique approach; the “gasoline-for-diesd” option for smdl refinersin
the diesd sulfur rule (40 CFR 80.552(c)) extended the duration of the small refiner interim standards
but did not affect the levels of those standards.

In developing this option, the Pand expects that EPA will need to include provisons to assure
that the required nonroad diesdl sulfur reduction indeed occurs on schedule (in June, 2006) and that a
minimum volume of nonroad diesel fue isindeed produced.

9.4.3.3 Hardship Provisions

The Pand recommends that EPA propose refiner hardship provisons modeled after those
established under the gasoline sulfur and highway diesdl fuel sulfur program. (See 40 CFR 80.270 and
80.560). Specificaly, the Panel recommends that EPA propose a process that, like the hardship
provisions of the gasoline and highway diesd rules, allows refiners to seek case-by-case approva of
gpplications for temporary waivers to the nonroad diesel sulfur stlandards, based on a demongtration to
EPA of extreme hardship circumstances. This provison would alow domestic and foreign refiners,
including smal refiners, to request additiond flexibility based on a showing of unusud circumstances that
result in extreme hardship and sgnificantly affect the ability of the refiner to comply by the gpplicable
date, despite its best efforts.

The Panel believes that the combination of compliance delays, incentives for early compliance,
and the hardship provision described above would sufficiently address small refiner concerns about
deding with “off-gpec” fud. With these provisons, smdl refiners will generdly have accessto legd
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higher-sulfur markets as outlets for temporary higher-sulfur batches of nonroad fud.
9.4.4 Nonroad Diesdl Fuel Distributorsand Marketers

Asdiscussed earlier in this report, the Pand recognizes that the nature of the regulatory
requirements on fud distributors and marketers need to focus on ensuring that fuel quaity -- and
accountability for fud qudity -- is maintained throughout the digtribution sysem. Aswith the existing
gasoline and highway diesdl programs, al ditributors and marketers of nonroad diesdl fud must
uniformly comply with these requirements in order for the program to work. In comments to the Pand,
arepresentative of small distributors and marketers stated that existing requirements for recordkesping
and document maintenance under the exigting highway diesdl fud sulfur provisions can be adapted for
use with nonroad diesdl fuel. Thus, it appears that the direct regulatory requirements on these entities
are not asignificant concern and that no specia provisions for small digtributors and marketers of
nonroad diesd fudl are needed.

A SER representing small nonroad distributors and marketers also expressed serious concerns
about approaches under consideration for a proposed nonroad diesel program because they would all,
in different ways, permit refiners to produce and sall more than one grade of nonroad fud at the same
time. The commenter stated that unless a program required a single grade of nonroad fud, al bulk
plant operators that chose to provide multiple grades of nonroad fuel would need to install additiona
gorage tanks. Also since IRS tax regulations require that for nonroad fud to not be taxed, it must be
dyed once it leaves the termind, which according to the SER would result in the need for additiona
tanksin order to segregate dyed and undyed nonroad diesdl fudl.

As described earlier in this Report, al of the gpproaches EPA is considering would involve
sulfur averaging under a credit program under which refiners could produce higher sulfur fue for a
period of time while others met the lower-sulfur sandards. The Pandl recognizes that a nonroad diesel
fud program involving more than one grade of fuel during an interim period would likely require
decisions on the part of many bulk plant operators about their marketing strategies and whether to
invest in additional tankage. However, for a number of reasons as described below, the Panel believes
that alarge mgority operators will be able to avoid ingaling new tanks.

Aswith the highway diesdl program sat to begin in June of 2006 (and the gasoline sulfur
program beginning in January of 2004), EPA does not expect to propose any requirements on which
grade or grades of nonroad fud distributors or marketers may choose to carry. However, acritical
element in any nonroad diesdl sulfur program would be to ensure that only 15 ppm nonroad fud was
used in new nonroad engines with sulfur-sengtive emisson controls, regardiess of what other grade or
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grades of fud werein the marketplace. Thus, dl entities in the digtribution system would have a criticd
rolein assuring that fud produced with 15 ppm sulfur retains thet level of sulfur throughout the system,
from the refinery to the engines. Therefore, dthough no distributor would be required to carry 15 ppm
fud, any that do choose to carry this fuel would need to ensure that the sulfur content was maintained to
the end user.

The Pand bdieves that most small distributors would be able to avoid the need for new tanks

through one or more of the following options:

1

2)

3)

4)

Since the marketing radius of bulk plant operators in a given area often overlaps, it is not
necessary for dl bulk plant operatorsto carry dl fuelsin order for end usersin the areato have
accessto thefull date of fuds. Therefore, flexibility exigts for afraction of bulk plantsin an area
to dect to carry only some diesdl fuels and other bulk plants carry the remaining fuds. Under
such an gpproach, bulk plant operators would use their existing tankage to provide the selection
of fuelsthey chooseto cary.

Under the highway diesd rule, EPA projected that 40% of 9,200 bulk plant operators would
ingal an additiona storage tank so that they could carry 500 ppm aswell as 15 ppm highway
diesd fud. EPA concluded that the bulk plant operators that choose to put in an additiona
tank to carry 500 ppm aswdll as 15 ppm highway diesdl fue would be those that have a
aufficient financid incentive to do 0. To the extent that bulk plants decide to ingal additiona
tanks in response to the highway diesd program (in most cases these decisons may not yet
have been made), thiswould increase their flexibility under a nonroad diesel program to manage
their use of ther existing tank service. Of course, the plant operators would have to bear the
cods of ingaling these additiond tanks.

Another way that bulk plants could choose to switch tank service would be by making choices
between gasoline and diesdl products they currently carry. For example, bulk plant operators
that carry premium as well as regular gasoline might elect to discontinue carrying one grade of
gasolinein favor of carrying another grade of diesdl fuel. This decison could aso impose costs
on digtributors in terms of logt gasoline sales.

Some bulk plant operators may choose to offer only undyed (taxed) diesel fud that could be
used in both highway and nonroad diesd engines. Under such an gpproach, the user of taxed
fud in nonroad applications could apply for atax refund for the federd and sate diese fud
taxespaid. Under anonroad diesel program, the Pand expects that an additional number of
bulk plant operators would opt to avoid ingaling a new tank by sdling only taxed fuel, passing
the responsibility for seeking atax refund to their customers.
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A smilar gtuation exists today in some areas of the country. Largdly in the western U.S,, due
to thelack of availability of high-sulfur fue and other consderations, asmdl fraction
(approximately 10%) of bulk plant operators currently only offer undyed fudl for sdeto both
highway and nonroad users. The nonroad users that purchase taxed fuel from such bulk plants
currently seek state and federd tax refunds for the highway fud taxesthey pay. Thereisa
subgtantial volume of undyed fud used in nonroad equipment in each year on which tax refunds
are sought.

The Pand believes that under any of the nonroad diesdl program approaches under
consderation, many bulk plant operators would choose to follow the options outlined above rather than
ingdling additiona tankage. Some bulk plants would likdly find it economicaly advantageousto ingal
additiona tankage to serve a broader potential customer base. However, we believe that the number
of such bulk plants would be smdl and that their choice to ingtal such additiond tankage would be
basad on their conclusion that the choice isfinancidly advantageous. To the extent that distributors and
marketers choose to ingtal additiona tankage, make product switches, or otherwise adjust to a market
with multiple grades of nonroad diesd fud, they could likely incur costs. Asfud digtributors and
marketers begin to handle low-sulfur diesdl fudl, EPA intends to further evauate the new costs incurred
by these entities.

10. APPENDICES
Appendix A:  Ligt of Materids SBAR Pand Shared With SERs During Panel Outreach
Appendix B:  Written Comments the SBAR Pand Received from SERs

Appendix C:  Summary of SBAR Pand’s Firs Smdl Entity Outreach Meeting
Appendix D:  Summary of SBAR Pand’s Second Smal Entity Outreach Meeting
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