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Chapter 1: Introduction/Background

On October 5, 2001, EPA published a Notice of Proposed Rulemaking (NPRM) which put
forth proposed emission standards and test procedures for large spark-ignition (Sl) engines,
recreational vehicles using spark-ignition engines such as off-highway motorcycles, al-terrain
vehicles, and snowmobiles; and recreational marine diesel engines. For large S| engines, atwo-
phase program was proposed. Thefirst phase of the standards, to go into effect in 2004, will
reduce combined HC and NOx emissions by nearly 75 percent, based on a steady-state test.
These standards will be supplemented in 2007 by setting limits that will require optimizing the
same technologies, but emission measurements will be based on atransient test cycle, new
requirements for evaporative emissions and engine diagnostics will also start during this phase.
For snowmobiles, the Agency proposed adopting afirst phase of standards for HC and CO
emissions based on clean carburetion or 2-stroke electronic fuel injection (EFI) technology, and a
second phase of emission standards that will involve significant use of direct fuel injection 2-
stroke technology, as well as possible limited conversion to 4-stroke engines. For off highway
motorcycles and all-terrain vehicles, the Agency proposed standards that will reduce emissions
by 50 percent, based mainly on moving these engines from 2-stroke to 4-stroke technology and a
second phase of standards for all-terrain vehicles that will require some catalyst use. For
recreational marine diesel engines we proposed standards similar to the existing standards for
commercial marine diesel engines.

The NPRM announced that public hearings would be held on October 24, 2001 and October
30, 2001 and that the comment period would extend until December 19, 2001. On December 18,
2001 EPA published a notice extending the comment period to January 18, 2002.

On May 1, 2002, EPA published a notice reopening the comment period until May 31, 2002.
The notice requested comment on whether, pursuant to previous comments, EPA should finalize
emission standards regulating permeation emissions from land-based recreational vehicles.



Commenter

ABATE of Illinois
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Association of Equipment Manufacturers
(Association of Local Air Pollution Control Officials
Automotive Engine Rebuilders Association
Backcountry Skiers Alliance

Bluewater Network

BlueRibbon Coalition

Briggs & Stratton

California Air Resources Board

California Motorcycle Dealers Association
Carver Boat Corporation

Caterpillar
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MECA
Mitsubishi

MIC
MRF

Docket No.

I\V-D-169
IV-D-164
IV-D-190
IV-D-
IV-D-167
IV-D-179
I\V-D-200)
I\V-D-159
IV-D-
IV-D-186
IV-D-175
IV-D-194
IV-D-198
IV-D-172
IV-D-170
I\V-D-188
IV-D-
(See AEM)
IV-D-210
IV-D-178
IV-D-
IV-D-202
(See AEM)
IV-D-195
IV-D-173
IV-D-162
IV-D-166
IV-G-03

IV-D-207
IV-D-204
IV-D-211
IV-D-192
IV-D-160
IV-D-213
IV-D-212
IV-D-199

IV-G-04/D-193

IV-D-214
IV-G-18

!Also the Grand Canton Trust, the Wasatch Clean Air Codlition, and the Wyoming Outdoor Council.
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National Association of Home Builders NAHB I\VV-D-187

National Marine Manufacturers Association NMMA IV-G-02
National Propane Gas Association NPGA IV-G-16/D-197
Natural Resources Defense Council NRDC IV-D-183
Natural Trails and Waters Coalition NTWC IV-D-
New Hampshire Department of Environmental Services  DES IV-D-191
Nissan Motor Co., Ltd. Nissan IV-D-161
Northeast States for Coordinated Air Use Management NESCAUM 1V-D-196
Occupational Safety and Health Administration OSHA IV-D-174
Outdoor Power Equipment Institute OPEI IV-D-203
Ozone Transport Commission OoTC IV-D-171
Peninsular Engines, Inc. Peninsular IV-D-180
Pennsylvania Department of Environmental Protection Pennsylvania 1V-D-165
Polaris Industries Polaris IV-D-209
Rev! Motorcycles IV-D-184
Sierra Club Recreation Issues Committee RIC IV-D-185
Sonic USA, InclV-D-181

Sonex Research, Inc. Sonex IV-D-201
South Carolina Department of Health and Environmental Control IV-D-
Southern Rockies Forest Network? SRFN IV-D-182
State and Territoria Air Pollution Program Administrators STAPPA IV-D-200
Tanaka Kogyo Co., Ltd. Tanaka IV-D-158
Tecumseh Products Tecumseh IV-D-
Toro IV-D-163
Utah Snowmobile Association USA IV-D-168
Westerbeke Corporation Westerbeke 1V-D-208
Wisconsin Motors, LLC Wisconsin IV-D-176
Miscellaneous:

Concerned Bikers Association IV-D-205

* The Construction Industry Manufacturers Association (CIMA) and the Equipment Manufacturers Institute (EMI)
have merged and are now know as the Association of Equipment Manufacturers (AEM).

2 Also Aspen Wilderness Workshop, Backcountry Skiers Alliance, Biodiversity Associates, Colorado
Environmental Coalition, Colorado Mountain Club, Colorado Wild High County Citizens' Alliance, Rocky
Mountain Recreation Initiative, The Wilderness Society, Western Colorado Congress, and the Western Slope
Environmental Resource Council.
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1. Chapter 22 Common | ssues
A. EnginesCovered by the Rule
What We Proposed:

We proposed emission controls for new nonroad vehicles and engines that have yet to be regulated
under our nonroad engine programs. They cover land-based spark-ignition recreational engines,
including those used in snowmobiles, off-highway motorcycles, and all-terrain vehicles; land-based
spark-ignition engines rated over 19 kW, including engines, used in forklifts, generators, airport tugs, and
various farm, construction, and industrial equipment, and recreational marine diesel engines.

What Commenters Said:

Several commenters were concerned that the categories of engines that would be subject to the
standards are too broad and requested that EPA reconsider the impacts on a particular sub-segments of
the categories.

With regard to Large Sl engines, for example, AEM and SMI commented that they are concerned
that the compliance costs of the rule will cause considerable hardship to Wisconsin Motors LLC and
threaten its ability to supply enginesto saw manufacturers. AEM requested that EPA consider the
disproportionate cost of the program in light of the minor emissions impact associated with concrete and
masonry saws compared to more sophisticated industrial applications. The impact of engine and
catalytic converter heat, the sensitivity to electronic controlsin a harsh working environment, the small
available engine package space, and the higher initial costs are all significant design and cost constraints
to this segment of the industry.

NAHB also requested that EPA consider a particular segment of engines separately. They
commented that EPA should consider the impacts of the costs of the regulation on engines used in the
construction industry, and particularly the increased costs to homebuilders. They are concerned that the
rule could seriously disrupt the cost or availability of construction equipment, which could impact the
cost of housing. They also commented that EPA has not “ adequately demonstrated that equipment used
in various types of construction are significant sources of air pollution that warrant new federal
regulations.”

With regard to diesel marine engines, Cummins comments that there is a need to preserve the
competitive balance between Cl and Sl sterndrive/inboard marine engines. Cl engines tend to have lower
NOx+NMHC levelsthan Sl engines, and Sl engines tend to have lower levels of PM. Cummins
suggested that EPA take into account and preserve the competitive positions of each engine type, and that
resultant cost increases, stringency and effective dates need to be the same for each. Cummins stated that
Cl engine manufacturers, especialy those in the 150 to 400 hp range, cannot afford to compete if the
emissions requirements are more stringent, or earlier, than those that will apply to SI engines. EMA
commented that, given the fact that EPA inventory information shows that recreational marine engines
only account for 0.1 percent of mobile source emissions, EPA has failed to demonstrate that emission
controls are required for these engines.

Finally, with respect to recreational engines, ISMA commented that snowmobiles should not be
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regulated as part of the group of engines covered by thisrule. Asset out in more detail in Section 11.C.3
below, ISMA arguesinclusion in a broad category should be based on whether emission controlson a
type of engine will reduce the contribution of the category as a whole and whether their usage patterns
aresimilar. They say that EPA must follow the fundamental administrative principle that similar
situations be treated similarly and that different situations be treated differently. They note that EPA
exempted snowthrowers and ice augers from regulation in a previous rule because these types of
equipment are not operated during the ozone season. Consequently, EPA should not continue to include
snowmobiles in the group of engines to be regulated simply because they are nonroad engines.

Our Response;

After reviewing the comments, we continue to believe that it is appropriate to consider all large S
nonroad engines and vehicles together when determining emissions contribution. The legislative history
of the Act indicates that we should not subdivide categories of nonroad engines into small subcategories.®
Thisis because Congress did not want us to subdivide source categories into such small divisions that
each subcategory by itself would have minimal contribution, despite the fact that nonroad engines as a
whole contribute significantly to pollution. Thisislikely the reason why the final version of the Act does
not require afinding of “significant contribution,” but merely “contribution,” for individual categories of
nonroad engines. In general, we chose to group engines and equipment together based on common
characteristics such as combustion cycle, fuel, usage patterns, power rating, and equipment type. By
dividing nonroad engines and equipment into separate categories based on these characteristics we are
able to devise the most appropriate regulatory programs for each category which take into account the
specific characteristics of the engines and equipment, as well as the unique traits and needs of the
affected vehicle and equipment manufacturing industries and the end users of the vehicles and
equipment. In addition, it avoids the danger recognized in the legidative history of dividing nonroad
engines into small categories.

Large Sl nonroad engines have similar emissions characteristics. We have treated recreational
vehicles as distinct from other Large Sl equipment for the purposes of this regulation.

Regarding large Sl engines, we do not believe it is appropriate to subdivide this category. The
design and emissions characteristics of al large SI nonroad engines are sufficiently similar that they can
al be reviewed as one category for the purposes of rulemaking. EPA has taken into account the
particular concerns of concrete and masonry saw users in designing these regulations. Putting either
saws or construction equipment in a separate category would create the problems discussed above and is
unnecessary and inappropriate from aregulatory perspective. Moreover, as discussed above, the Act
requires usto regulate all classes or categories of engines that contribute to ozone or CO pollution, so the
reference to “minor impact” is not relevant. Finaly, asdiscussed in Section I11.A below, construction
equipment, even if reviewed separately, contributes to such pollution.

With regard to Cummins' comments on competition between Cl and Sl marine engines, factors
other than performance tend to be of primary consideration when deciding which type of engine to
purchase (though these engines appear to be reasonably interchangeable in the 150 to 400 hp range).
Thereisalarge price difference between a diesel engine and a gasoline engine of the same power, with
consumers aready willing to pay twice as much for adiesel engine than a gasoline engine. The

% Senate Report 101-228, pp. 104-105.
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advantages of the diesel engine include better fuel economy, safety, durability, and lower insurance
costs.* Because of the advantages of diesel engines perceived by consumers, we do not believe that the
new standards will affect the competitiveness between Sl and Cl recreational marine engines.

Regarding ISMA’ s comments on including snowmobiles in the recreational vehicles category,
please see our response to Section I1.C.2 below.

1. Highway Motorcycleand SI Marine Standards
What We Proposed:
We did not propose standards for highway maotorcycles and SI marine engines in this proposal.
What Commenters Said:

Environmental Defense urges EPA to not delay the establishment of enhanced emission standards
for highway motorcycles and to adopt NOx emission standards for these vehicles.

OTC isdisappointed that highway motorcycles and marine Sl engines were not included in the
proposed rulemaking. They encourage EPA to address these important categories very soon. In addition,
OTC believes that EPA must revisit some of the categories addressed (namely marine and recreational
vehicles) and establish technology forcing standards to adequately protect public health and move
towards four-stroke catalyst technology and develop an effective mandatory |abeling program.

STAPPA and ALAPCO urge EPA to propose standards for highway motorcycles and gasoline-
powered marine engines in atimely manner and to move forward expeditiously with final promulgation
of the most rigorous standards that are technologically feasible.

Our Response:

Standards for highway motorcycles and SI marine engines were proposed in a separate rulemaking
that was signed on July 25, 2002, and published in the Federal Register on August 14, 2002 (67 FR
53050). The proposed regulations and other documents associated with the proposal are available on the
EPA Office of Transportation and Air Quality web site at: http://www.epa.gov/otag/roadbike.htm.

* “Competitiveness Between Sl and CI Engines in Recreational Boat Market,” Internal
EPA memo from John Mueller to Cl Marine Team, June 16, 1998.
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B. EmissionsInventory
Summary of the Proposal:

To develop the exhaust emissions inventory for the categories of nonroad equipment covered by the
proposed rule, we relied upon the most recent version of the draft NONROAD model publicly available
with some updates that we anticipated would be included in the next draft release. Chapter 6 of the Draft
RSD contained a detailed description of the information used in the NONROAD mode for each of the
nonroad categories.

The NONROAD model divides each category of off-highway enginesinto power ranges to
distinguish between technology or usage differences. Each of the engine applications and power ranges
covered by the proposal were modeled with distinct annual hours of operation, load factors, and average
enginelives. The basic equation used in the NONROAD model for determining the exhaust emissions
inventory, for asingle year, from off-highway enginesis shown below:

Emissions = ra;?ges population x power x load x annual use x emission factor,

This equation sums the total emissions for each of the power ranges for a given calendar year.
“Population” refers to the number of engines estimated to beinthe U.S. in agiven year. “Power” refers
to the population-weighted average rated power for a given power range. Two usage factors are
included; “load” is the ratio between the average operational power output and the rated power, and
“annual use” is the average hours of operation per year. Emission factors are applied on a brake-specific
basis (g/kW-hr or g/hp-hr) and represent the weighted value between levels from baseline and controlled
engines operating in agiven calendar year. (The proposed standards for all-terrain vehicles (ATVs) and
off-highway motorcycles were based on a chassis test, with the standards in grams per kilometer. For
these two categories of equipment, the equation used by the NONROAD model for calculating emissions
issimilar to the equation noted above except that the “load factor” and “power” terms are not included in
the calculation, the “annual use” isinput on amiles per year basis, and the “emission factors’ are entered
on agram per mile basis. Units conversion from kilometers to miles as appropriate is also included.)

Summary of the Comments:

Recreational Vehicles

MIC commented that EPA has overestimated the annual mileage rates for ATV s and off-highway
motorcycles. MIC states that a more accurate estimate of average annual usage for ATV s and off-
highway motorcycles is 350 miles, not the 7,000 miles estimated by EPA for ATVsor 2,400 miles
estimated by EPA for off-highway motorcycles. MIC submitted a number of itemsto support its 350
miles per year estimate for ATV's and off-highway motorcycles. MIC included hour and mileage data
from one ATV manufacturer’s warranty claims information and hours and miles data from a phone
survey performed by another ATV manufacturer of ATV owners. MIC aso submitted several state
surveys that estimated the usage of recreational vehicle ownersin those states, and information on ATVs
for sale on theinternet. (Based on the manufacturer information, MIC commented that ATV usage
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declineswith age. The 350 miles estimate is an average annual mileage rate over the lifetime of an
ATV.) MIC egtimates that the baseline emissions inventory for ATV swould drop by 95% if the annual
mileage is reduced from 7,000 miles to 350 miles.

In addition to the comments on miles per year noted above, MIC provided additional comments on
the approach EPA used to develop the 7,000 miles per year estimate for ATVs. (The 7,000 miles per
year estimate for ATV s was determined based on EPA’s analysis of hours per year information from a
study performed by the Consumer Product Safety Commission (CPSC) which yielded an average use of
350 hours per year, multiplied by an estimated average ATV speed of 20 mph.) MIC commented that a
number of outliers (i.e., users with very high usage rates) are included in EPA’ s estimate of hours per
year and should be excluded from the analysis. MIC commented that ATV s users which do not ride at all
in agiven year need to be included in the average hours per year estimate. By eliminating the outliers
and including riders that have no use in a given year, MIC estimated that the per hour estimate would be
reduced significantly (by about 36 percent).

MIC aso provided comments on the statistical method used by EPA to devel op mileage estimates
from the CPSC study results. They state that the product of variables (e.g., trips per year multiplied by
hours per trip, which would yield hours per year) produces accurate estimates only if the calculation is
based on the average of the products for the individual vehicles rather than the product of the averages.
(An example of the different statistical approachesis provided on page 7 of the MIC comments.)

Furthermore, MIC commented that EPA’ s average speed of an ATV (20 mph) is overestimated.
MIC states that in an attempt to determine the proper value, they sought to determine how the 20 mph
estimate compares with to average speeds achieved during sanctioned races. Datawas collected from the
Grand National Cross Country racing, and islocated in Table 3 of its comments. They found that only
ridersin the top professional category (“Pro”) were able to achieve speeds of 20 mph, the lower category
(“Novice”) had average speeds of about 16 mph. MIC also submitted data from surveys performed by a
number of states and two ATV manufacturers that report the average speed for ATV's and off-highway
motorcycles ranges from 5 to 7 mph. MIC aso presented odometer and hour meter data from four used
ATVswhich result in average speeds of 4.1 to 6.6 mph. MIC also commented that the ATV speed data
from the State of Californiais not representative of the national population of riders as awhole because it
was gathered at recreational parks on groomed trails (compared to ungroomed trail riding) and is biased
toward those ATV operators who ride most. Based on the above data, MIC believes thereis no credible
basisfor EPA to use an average speed of 20 mph for ATVs.

The CMDA believes that the emissions inventories for off-highway motorcyclesand ATVs are
grossly exaggerated. The CMDA citesindustry estimates that emissions of off-highway motorcycles had
been overstated by 20 times and for ATV s by 5,000% (which is consistent with MIC’s comments noted
above).

BRC commented that the foundation of the proposal for ATV's and off-highway motorcyclesis
based on inaccurate usage data. They submitted a copy of a study prepared by the California Department
of State Parks and Recreation which states that off-highway vehicle riders go on 7.4 trips per year.
(Attachment A- “1993-1994 Report: Off-Highway Vehicle (OHV) Recreation’s $3 Billion Economic
Impact in California& A Profile of OHV Users: A Family Affair”). Based on its description of typical
trips (i.e., “the family campout” and “the so-called Guy’s Ride”) and estimates of typical speeds, BRC
provided estimates of off-highway motorcycle usage of about 400-525 miles per year.
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We received comments from hundreds of individuals stating that we grossly overstated the effects
of recreational vehicles on air quality. However, most of the individuals provided no data to document
their claims. A very small number of individuals did provide estimates of their own use, or typical use by
others, ranging up to 2,500 miles/year for ATVs and up to 1,000 miles/year for off-highway motorcycles.
Oneindividual from California cited the same California report noted above by BRC to support an off-
highway vehicle mileage estimate of 900 miles/year.

One off-highway motorcycle user from Colorado provided comments that the annual mileage
estimates for ATV s and off-highway motorcycles were too high by at least afactor of two. This
individual cited a study prepared by Oak Ridge National Laboratory and two studies performed by the
Colorado Off-Highway Vehicle Coalition to support their comments that EPA’ s mileage estimates were
too high. Another off-highway motorcycle user from California submitted comments on the inputs used
for predicting emissions from off-highway motorcycles. The commenter provided his recommendations
in four areas as follows: 1) Because of the impracticality of carrying large amounts of fuel, the
commenter recommends assigning 50% greater lifetime mileage to 4-stroke motorcycles compared to 2-
stroke motorcycles. 2) Dueto the greater reliability of 4-stroke engines, the commenter recommends
using alonger average life for 4-stroke compared to 2-strokes (which would lower the 2-stroke
population estimates). 3) The commenter suspects there is a correlation between engine displacement and
annual mileage (since children and other young riders that operate <125 cc bikes) and recommends using
amileage estimate that is 25% of the bikes >125 cc. 4) The commenter notes that many motorcycle
enthusiasts own more than one off-highway motorcycle which would lower the annual usage rates since
only one bike can beridden at atime. The commenter recommends that EPA account for this fact by
lowering the mileage estimate downward. Finally, many individua off-highway motorcycle enthusiasts
and concerned citizens submitted comments either questioning or citing a comparison of emissions from
off-highway motorcycles compared to cars. The estimate in question was actually made by the California
Air Resources Board and noted that operating an off-highway motorcycle for 7 hours emitted the same
amount of smog-forming pollutants as driving a modern car for 100,000 miles.

Our Response:

Development of inventories for these categoriesis indeed challenging. Despite the fact that EPA
went through the processes of a“finding of contribution” and an ANPRM, it was not until the NPRM
that significant comment was received on our methodology and data. In fact, most of the datawe
received was generated after the NPRM . (All of the studies we considered and data we received are
listed in the memos identified below which are in the Final Regulatory Support Document.).

Based on information submitted by commenters as well as additional information obtained by EPA
since the publication of the proposal, we agree with the commenters that the estimates of annual mileage
used in the proposal for ATV s and off-highway motorcycles were too high. Using all of the information
we could find on ATV and off-highway motorcycle usage, we have revised our estimates of annual
mileage significantly downward. For thefina rule analysis, we have estimated that both ATV s and off-
highway motorcycles are used on average approximately 1,600 miles per year over their lifetime. A copy
of the memos that detail the derivation of the mileage estimates for ATV's and off-highway motorcycles
and the data considered in the analysisis contained in an appendix to Chapter 6 of the Final Regulatory
Support Document for thisfinal rule. Asaresult of the lower mileage estimates, the emissions
inventories presented in the final rulemaking are significantly lower than those presented in the proposal.
Likewise, the emission benefits that will be achieved over the lifetime of atypical ATV or off-highway
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motorcycle from the final rule standards being adopted (which are used in the cost-per-ton calcul ations)
are also significantly lower than our estimates in the proposal.

The revised mileage rate is the estimate of the average mileage accumulated over the lifetime of an
ATV or off-highway motorcycle. Of the data we used in devel oping the estimates, only the two data
sources provided by ATV manufacturers had information that would allow an analysis of how mileage
might decline with age. However, the warranty data from one ATV manufacturer was heavily weighted
toward ATV sthat were less than one year old (approximately 90 percent were less than one year old).
The results from the phone survey performed by the other ATV manufacturer did not include any
information from ATV slessthan 1.25 years old. The two other studiesincluded in our analysis (the
Consumer Products Safety Commission study and an industry-sponsored panel study) did not contain
information that would allow us to analyze use by age. However, both of these studiesincluded ATVs
chosen at random from the general population and should therefore represent usage rates for the fleet asa
whole.

With regard to the inclusion of ATV users with extremely high rates of usage (i.e., outliers) and
ATVsuserswho do not drive any hours, we have made some adjustments to our analysis. Inthe CPSC
study and the industry panel, there were a small number of respondents that claimed their hours of
operation on an average day of riding was greater than 10 hours (about two percent of the respondentsin
the surveys). While we believe there may be users that ride ATV s significant amounts, we find it
implausible that on average someone would ride that many hours. Therefore, instead of throwing the
high users out of the survey, where a survey respondent claimed more than 10 hours of operation on an
average day of riding, we limited the daily usageto 10 hours. We have also kept in our analysis al riders
who stated that they have zero hours of use because we agree that there are likely to be some ATV
owners who do not ride their vehiclein agiven year for somereason. Finally, in our analysis of the
CPSC and industry panel studies, we have based our analysis of annual use on the average of the
products as recommended by MIC. (In other words, we first calculated the average hours of use per
respondent from their response to the various questions and then averaged those results.) We agree that
this approach is the appropriate manner in which to analyze the survey results.

With regard to the average speed of ATV s used in the analysis, we agree with the commenters that
based on the data submitted by MIC, an average speed of 20 mph istoo high for ATVs. For our revised
analysis, we have estimated the average speed of two different types of ATV operation - utility and
recreation. Based on the data provided by MIC from the two ATV manufacturers, we have estimated the
average speed of utility ATVsto be 8 mph. (The data provided by both manufacturers are from utility
type ATVsonly and do not include recreational type ATV which are not equipped with odometers or
hour meters.) Based on data from the State of California, we have estimated the average speed of
recreational ATV sto be 13 mph. We agree with MIC that the speed data gathered by the State of
Californiais not representative of the ATV population as awhole. However, we do believe that it is
most representative of recreational use of ATVs. Whileitistruethat not all trail riding is done on
groomed trails in parks, there are many places where recreational riding conditions would be similar.
Lacking any other information on the average speed of recreational ATV's, we have used the data from
the State of Californiato represent the average speed of recreational ATV use. The derivation of the
average speeds for utility and recreational ATV sisdetailed in amemo contained in an appendix to
Chapter 6 of the Final Regulatory Support Document for thisfina rule.

With regard to BRC' s estimates of mileage for off-highway motorcycles, we believe that the
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information used in our analysisis representative of typical operation of off-highway motorcycles.

While their estimates may be appropriate for the trips described in their comments, BRC has not
provided any information to demonstrate that the trips they describe are representative of the entire off-
highway motorcycle fleet. Our analysis of the mileage estimate for off-highway motorcyclesis contained
in an appendix to Chapter 6 of the Final Regulatory Support Document for this final rule.

In response to the comments from the individuals that estimated their own recreational vehicle use,
we believe our revised mileage estimates for ATV's and off-highway motorcycles are consistent with
individual estimates since they claim mileages both higher and lower than our revised estimates.
Furthermore, we have considered the Oak Ridge National Lab study, the Colorado studies, and the
California study cited in the commentsin our analysis of ATV and off-highway motorcycle mileage
estimates. Our analyses of annual mileage for ATV s and off-highway motorcycles is contained in an
appendix to Chapter 6 of the Final Regulatory Support Document for thisfinal rule. We have not made
any adjustments to our modeling inputs to adjust for differences in 2-stroke and 4-stroke lifetime or
operation, usage for off-highway motorcycles <125 cc, or multiple bike ownership. While the
commenter has raised some interesting points, there was no data provided to support the adjustment
recommended to our analysis. Furthermore, we are not aware of any other information that would allow
us to account for such differencesif they were indeed appropriate. Finally, we have also made estimates
of the amount of pollution emitted by off-highway motorcycles compared to current cars. While not as
high as the numbers cited from California, we have estimated that operating a current 2-stroke off-
highway motorcycle for one hour produces the same amount of HC emissions as driving a current car
(meeting EPA’ s National Low Emission Vehicle, or NLEV, standards) for 9,600 miles. Incredible asit
may seem, an unregulated 2-stroke engine used in an off-highway motorcycle emits extremely high levels
of HC emissions especially when compared to a car equipped with the latest emission control
technologies.

C. Air Quality Need
1. General Need for Emission Controls For These Engines
What We Proposed:

The engines and vehicles that are subject to the proposed standards generate emissions of HC, CO,
PM and air toxics that contribute to ozone and CO nonattainment as well as adverse health effects
associated with ambient concentrations of PM and air toxics. These pollutants cause a range of adverse
health effects, especially in terms of respiratory impairment and related illnesses. Elevated emissions
from those recreational vehiclesthat operate in national parks (e.g., snowmobiles) also contribute to
visibility impairment. The proposed standards will help states achieve air quality standards and will help
reduce acute exposure to CO, air toxics, and PM for operators and other people close to the emission
source. They will also help address other environmental problems, such as visibility impairment in our
national parks.

Commenters Support the Proposal
We received many comments from organi zations expressing support for the proposed regulatory

program. For example, the Connecticut Department of Environmental Protection noted that the engines
covered by thisrule are a significant and growing sources of mobile source emissions, and that the
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standards “ are of immediate importance to Connecticut’s strategy to attain and maintain the national
ambient air quality standards (“NAAQS”’) for ozone.” Connecticut is currently looking for emission
reductions in addition to those contained in its 1998 attainment demonstration and the proposed
standards, along with EPA’s Tier 2 standards for on-highway vehicles, “would contribute significantly to
this effort.”

The Pennsylvania Department of Environmental Protection commented that the proposed standards
“areacritical component of a comprehensive national, nonroad regulatory program.” They noted that
these engines are sources of CO, air toxics, and PM emissions, aswell as “approximately 5 percent of the
total of all ozone precursors emitted in Pennsylvania.” Pennsylvania notes that “ States are relying
primarily on EPA to exercise strong leadership in setting sufficiently stringent and protective national
standards for new mobile sources,” and that they “require thislevel of stringency in order to achieve
[their] obligations required by the Clean Air Act to reduce ozone levelsin some of our more problematic
0zone honattainment areas.” Pennsylvania urged EPA to finalize these standards “ not only becauseitisa
statutory mandate, but also because it is the right thing to do.”

STAPPA/ALAPCO noted that “an effective control program for nonroad Sl engines and marine and
land-based recreational engines will help reduce the harmful health effects of ozone, CO, PM and toxic
air pollution, and also address such environmental problems as visibility impairment” and that “the
benefits of regulating emissions from [these engines] far outweigh the costs.” STAPPA/ALAPCO notes
that “more than 160 million tons of pollution are still emitted into the air each year and approximately
121 million people still reside in areas that exceed at least one of the six health-based National Ambient
Air Quality Standards.” Progress for controlling ozone has been slow, especially in the southern and
northern regions of the country, where “ozone levels have actually become worse over the past 10 years.”
They further note that “ozone levelsin 29 of our national parts have increased by more than 4 percent in
the last decade.”

Bluewater Network called EPA’s attention to the exposure and public health dangers associated
with benzene, PM, and CO emissions, and urged EPA to revisit the studies that describe these effects.

The South Carolina Department of Health ane Environmental Control notes that although the State
isin attainment, “several of the State’ s major metropolitan areas may face the tough challenge of meeting
the contested 8-hour ozone standard.” Recreational activities are an important of the state’s economy:
there are currently over 56,000 motorcycles and 304,000 recreational watercraft registered in the state,
and more are brought in by tourists and travelers. “Emissions from nonroad engines, recreational
gasoline engines, and recreational marine engines are a significant source of ozone precursors’ and “a
national plan to control these sources would aid the state’s efforts in meeting new and more stringent air
quality standards.”

The Ozone Transport Commission commented that their member states need nonroad emission
controlsto help them attain and maintain the one-hour and eight-hour ozone NAAQS. They also noted
that these engines contribute to hotspot of toxic emissions, particularly for benzene and 1-3 butadiene.
Personal exposure is also of concern as “studies have indicated that the exhaust from large spark ignition
engines contains 10,000 to 90,000 parts per million (ppm) of benzene, whereas the federal ambient
occupationa health standard for benzene is 200 ppm.”

NESCAUM supported EPA’ s analysis of the health and environmental effects of emissions from
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these engines. They noted that “VOC and NOXx are primary ozone precursors and 0zone nonattai nment
remains awidespread air quality problem in the NESCAUM region.” They also noted that NOx
emissions from these engines is not just a summertime ozone problem. NOx emissions a so contribute to
acidification of lakes and streams and contributes to secondary PM formation.

The California Air Resources Board noted that despite their regulations for nonroad sources, “many
regions of the State still achieve unhealthy levels of air pollution” and that “continued efforts, in the form
of emission control of engines and equipment, are needed to bring these areas into attainment with the air
quality standards.” They are particularly interested in EPA’ s finalizing standards for sources they are
preempted from controlling.

The Sierra Club Recreation Issues Committee noted that recreational vehicles “are alarger source of
air pollution today than 10 years ago” and that “on public lands, off-road vehicles can be the largest
single source of air pollution.” They call EPA’s attention to “many well-documented cases of the
adverse health effects’ associated with these engines. They also note that HC emissions from these
engines impair air quality and visibility not only in National Parks and other public lands, but also in
National Forests and regions under the jurisdiction of the Bureau of Land Management where the use of
ATVs, dirt bikes, and snowmobilesis growing.

The Appalachian Mountain Club called attention to the adverse effects that air pollution can have
on hikers, as evidenced by a study performed by the Brigham and Women's Hospital, Harvard School of
Public Health and the Appalachian Mountain Club. This study “ demonstrated that ozone, and to a lesser
extent fine particulate matter, result in acute respiratory impacts to healthy, active adults hiking a higher
elevation Eastern parklands. These impacts occurred at levels below the 1997 NAAQS for ozone and
particulate matter. In addition, the number of hours hiked was an independent predictor of declinesin
measures of pulmonary function.”

The Natural Resources Defense Council commented on the health effects associated with PM
emissions from the regulated engines. They note than an NRDC study of 239 cities estimated the annual
death toll from fine particulate pollution at 50,000 per year, and a study of the Greater Boston area found
these emissions are associated with an increase in heart attacks up to 62 percent on high pollution days.
These risks may be higher in cities with more air pollution.

The Natural Trails and Waters Coalition called attention to the high emission rates from these
engines, and to the exposure and public health concerns caused by these emissions. They call EPA’s
attention to the high PM emissions from these engines, and the health and visibility effects associated
with those emissions. They commented that EPA’ s authority to set emission standards for these engines
is clear, both under section 213 of the Clean Air Act, pursuant to the Agency’s determination that
emissions from these engines “ contribute to the failure of one or more regions of the country to achieve
attainment standards,” and section 169(A) and (B) of the Act. They note that “based on the plain
language of the law, the EPA has the authority to regulate highly localized sources of pollution when
they clearly contribute to degradation of air quality on protected public lands.” They commented that
“the connection between recreational vehicles and visibility impairment is clear and direct” due to the
high levels of HC emissions from these engines, which are amajor constituent of organic carbon and thus
asource of fine PM. They are concerned that “the impact of these machines on visibility is much
broader across public lands” than current analysis indicates. Comments by Mr. Althouse repeated many
of these concerns.
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Environmental Defense commented that the general adverse health and environmental effects of
emissions from these vehicles and engines are exacerbated in microenvironments. They note that people
who operate, work, recreate, or arein the vicinity of these engines for significant periods of time are
exposed to high levels of harmful pollutants.

Our Response

After consideration of all the comments, we are finalizing an emission control program that will
help address the environmental concerns raised by these commenters. While the standards may not be as
stringent as some of them requested, they will achieve significant emission reductions and help reduce
personal exposure concerns for people who reside or who work or recreate in the vicinity of these
vehicles and engines.

Commenters Oppose the Proposal

Some commenters called into question the need for standards for these engines. The Mercatus
Center commented that EPA has not shown that national standards are needed for these engines. They
note “most areas of the country now meet health-based air quality standards’ and “unless the estimated
emission reductions happen to occur in the relatively few areas that fail to meet air quality standards,
U.S. citizens will gain few health or environmental benefits.” They further note that “ EPA makes no
attempt to show why the same emission standards should apply to every forklift, recreational marine
engine, offroad motorcycle or snowmobile regardless of whether that vehicle is used in the wildernessiif
northern Minnesota, the outskirts of Boston, downtown Los Angeles or Hoboken, New Jersey.”

MIC called into question EPA’ s findings for ozone and CO non-attainment. For example, they note
that of the 17 designated CO non-attainment areas, only one recorded a violation of the standard last
year. They also note that no significant recreational vehicle use occurs in the vicinity of monitors
showing elevated levels of CO, nor have any recreational vehicles contributed in any measurable way to
CO non-attainment. ISMA made similar comments about the contribution of snowmobilesto ozone and
CO nonattainment (see below).

MIC commented that EPA lacks statutory authority to establish CO standards based on Section
213(a)(3), stating that ATV and offroad vehicles and their engines are not making, and in the future
cannot be predicted to make, measurable contributions to ambient CO concentrations in any CO non-
attainment area. They state that they have identified significant errors in the modeling data used by EPA
to estimate emissions- the errors tended to significantly overstate the emissions from this engine segment
and therefore project large emissions reductions under the proposed standards (and low cost estimates are
generated per ton of projected emission reduction). Reliance on flawed data cannot legally be used to
demonstrate compliance with Section 213's requirement to take cost into account.

The California Motorcycle Dealers Association commented that the comparison between offroad
vehicles and other motor vehicle emission categoriesin urban areasis flawed, as offroad vehicles are
mostly used in nhon-urban areas and that the emissions inventories for off-highway motorcycles and
ATVsaregrossly exaggerated. Mr. Ciotti, an off-highway motorcycle rider, also noted concern about the
contribution of off-highway motorcycles to nonattainment, noting that “nonattainment largely occursin
areas that don’t support off-road recreational motorcycle riding” and that it “occurs in months that off-
road recreational motorcycling emissions are at a minimum” because people prefer to not ride when
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conditions are hot and dusty. He advocated program based on the California program that prohibits using
certain motorcycles in nonattainment areas during certain periods. He also notes that “ emissions from
off-highway motorcycles occur disproportionately in rural areas.” Glen Akins had similar concerns,
noting that the NONROAD model does not take into account “ geographical use patterns of off-highway
vehicles,” which are not used near urban areas “ simply because there are no places to ride near urban
areas.” He also noted that “emissions are completely absorbed by the surrounding environment with no
impactsto air quality or human health” in the rural areas where they are used.

Our Response

Please see our answer to commentsin Section 11.A.(bis), regarding application of standards to these
engines generally.

Regarding the assertion that emissions from recreational vehicles occur most often in rural areas,
this assertion is not relevant for our finding. The test under the statute is whether a category of engines
contributes to ozone or CO contributions in more than one nonattainment area, not whether or not it
contributes even more pollution in rural areas. Moreover, though there is a correlation between
nonattainment areas and urban areas, particularly for ozone, there are many counties that are part of
nonattainment areas that may be considered rural or suburban in character - in fact, thereis not much
correlation between PM nonattainment areas and urban areas. In any case, the evidence, including the
particular site information provided by AMA, shows that recreational vehicles are used in numerous
nonattainment areas around the country and in fact contribute sizable emissions in such areas. Our local
modeling information, with geographical distribution of recreational vehicles based on the presence of
areas to ride them in (such as recreational vehicle parks), indicates considerabl e usage of these vehicles
in nonattainment areas’. The inventories provided for the 1991 Nonroad Study (Docket No. A-91-24,
Document No. 11-B-4) contain numerous examples of nonattainment areas with populations of
recreational vehicles. For example, ATV s and off-highway motorcycles are also used in counties and
cities within CO-nonattainment areas, and are operated on private land and in and around non-attainment
areas. Thisisillustrated by information about ATV use provided by Honda in public comments, which
included recent warranty claimsfor ATVsin three serious CO non-attainment areas: Fairbanks, AK, in
1998 and 2001, in Phoenix, AZ in 2001, and in Las Vegas, NV in 2000.

Regarding MIC’s comment that EPA’ sinitial modeling overestimated the emissions from
recreational vehicles, we have revised our emissions estimates in response to these comments, but the
reduction in total emissions has no bearing on the issue of whether recreational vehicles contribute at all
to ozone or CO concentrations in nonattainment areas. As discussed above, there is no question that
recreational vehicle do contribute in these areas. MIC attempts to read the word “significant” into
section 213(a)(3), but Congress clearly intended that the significance finding only apply to review of
nonroad engines as awhole, not individual categories of nonroad engines. See also Engine
Manufacturers Ass nv EPA, 88 F. 2d 1075, 1098.

> Further details of the growth and geographical allocation methodologies are covered in
the paper, "Geographic Allocation and Growth in EPA's NONROAD Emission Inventory
Model," by Gary Dolce, Greg Janssen, and Richard Wilcox, presented at the 1998 Air and Waste
Management Association Conference.
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MIC isaso incorrect in discounting contribution in CO nonattainment areas that have recently had
levels below CO NAAQS levels. These areas are still CO nonattainment areas and contribution to CO
concentrations in such areas should be considered in our determination under section 213(a)(3),
regardless of recent air quality data. An area cannot be redesignated to attainment until it can show EPA
that it has had air quality levels within the level required for attainment and that it has a plan in place to
maintain such levels. Until areas have been redesignated, they remain nonattainment areas. There are
important reasons to focus on redesignation status, as compared to just current air quality. Areaswith a
few years of attainment data can and often do have exceedances following such years of attainment
because of several factors including different climatic events during the later years, increasesin
inventories, etc. For example, arecent National Academy of Sciences report concludes that “ Fairbanks
will be susceptible to violating the CO health standards for many years because of its severe
meteorological conditions. That point is underscored by a December 2001 exceedance of the standard in
Anchorage which had no violations over the last 3 years.”! Thus, a plan to maintain attainment with the
NAAQS scritical to being redesignated as an attainment area, and measures such as control of emissions
from nonroad engines can help to avoid potential future air quality problems. In addition, MIC seemsto
rely on the assumption that recreational vehicles are ridden only on established trails, whereas the
evidence indicates that a substantial amount of riding occurs off such trails. See discussion in chapter 1
of the RSD.

Regarding Mr. Ciotti’s comments, he provides only speculation no data to indicate that recreational
vehicles are not ever ridden on days when nonattainment may occur. Nonattainment can occur during
many months of the year and need not be on only hottest of days. Also, pollutants can remainin the air
and contribute to ozone nonattainment well after the time that the pollutant was initially emitted.

Regarding comments from the Mercatus Center, EPA disagrees with the statement that there are
only arelatively few places around the country with any air quality problems. Asdiscussed in Chapter 1
of the RSD, nonattainment areas for ozone, CO and PM include numerous areas around the country that
contain much of the country’s population. Moreover, exceedances of the eight hour ozone standard and
the fine PM standard have been found in numerous other areas of the country. Visibility impairment
occursin gtill other areas of the country. Other air pollution problems like acid deposition or air toxic
emissions are more regional or site-specific, and are thus not linked to confined areas. Areas with air
pollution problems include the nation’ s largest cities, their surrounding areas, smaller cities, rural towns
and pristine natural areas. These regulations will reduce emissions that affect all of these areas.
Moreover, attempting to regulate only in areas that have discreet air pollution concerns, possibly
regulating only those pollutants of concern in those areas, will create a patchwork of regulation that has
traditionally been strongly objected to by the manufacturers, dealers, and users affected by such a
patchwork. Finally, Mercatus' sideais completely antithetical to regulation of mobile sources. Asthe
term indicates, these are mobile sources of emissions that may be in an attainment areas one day (or
minute) and a nonattainment areathe next. A program that only attempts to regulate mobile sources
when they are in areas of concern will either be impossible to enforce or easily circumvented, or both,
and may create considerable burden on users.

11-13



2. Need for Emission Controlsfor Showmobiles
What We Proposed

In addition to the need for emission controls for snowmobiles based on their contribution to ozone
and CO nonattainment, we also discussed the regional and local-scale public health and welfare effects
associated with emissions from these engines, including regional haze, visibility impairment, and
personal exposure to air toxics and CO. At the national level, these engines contribute to CO levelsin
several nonattainment areas. Snowmobiles contribute significantly to hydrocarbon emissions that are
known to contribute to visibility impairment in Class | areas. In addition, snowmobilersriding in atrail
formation, as well as park attendants and other bystanders can experience very high levels of CO and
benzene for relatively long periods of time.

Commenters Support the Proposal

Severa states supported the snowmobile controls, noting that snowmobile useis high in their areas.
For example, the New Hampshire Department of Environmental Services noted that “New Hampshire
will be impacted more than many states due to the per capita snowmoabile population and over 6,000
miles of snowmoabiletrails.” NESCAUM disputes the manufacturers argument that the impact of
snowmobilesis small because they are used for only small periods of timein remote areas. According to
NESCAUM, “in the Northeast, snowmobiles are a common sight in downtown areas, at gas stations and
along main roads. They are driven in large numbers along streets and recreational paths for many more
than 12 weeks of the year. Snowmobiles come in close proximity to pedestrians, motorists, and those
using public parts such as cross country skiers.”

Other commenters noted that snowmoabile emissions are problematic even if they are not just a
summertime problem. STAPPA/ALAPCO noted that “ snowmobiles pose other serious public health and
welfare problems even if they don’t contribute to summertime ozone problems.” STAPPA/ALAPCO, the
Appalachian Mountain Club, and NESCAUM each noted that snowmobile NOx emissions contribute to
acidification of lakes and streams and lead to secondary formation of PM. Environmental Defense Fund
noted that “the adverse public health and environmental impacts associated with NOx are not confined to
the Summer months,” and that wintertime emissions or cumulative emissions loadings are problematic as
well. Specificaly, they note the contribution of nitrates to fine particul ate concentrations in the East,
“especially in the Winter” (emphasisin original), to “wintertime light extinction in national parks and
wilderness areas across the West” (emphasisin original), and to acid deposition, especially through
accumulation in the winter snowpack which is released in the spring thaw. These problems are expected
to increase as snowmobile use grows. Bluewater commented that they note adverse effects from these
vehiclesis ayear-round problem, and that “a considerable body of scientific research documents the
effects of NOx and its byproducts that result either from wintertime emissions or cumulative emission
loadings.”

Several commenters noted the personal exposure effects from snowmobiles. Bluewater,
STAPPA/ALAPCO and NESCAUM commented that snowmobile HC emissions contain elevated levels
of several dangerous toxic air pollutants, such as benzene, 1,3-butadiene and formaldehyde. The Sierra
Club Recreation Issues Committee called EPA’ s attention to the impacts of snowmobile emissions,
especialy on “public employees (such as Park Rangers) and others directly in the path of these
machines.”
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Environmental Defense called EPA’ s attention to a recent study that suggests “ CO may plan a
significant role in causing some birth defects.” They also call attention to the body of research on the
health effects of particulate matter emissions, and note the observations of the National Park Service that
these effects are exacerbated in the case of snowmobiles because the conditions in which they are
operated (cold, stable atmospheric conditions) “which hinder the dispersion of air pollutants and allow
pollutants to accumulate in the immediate area of their release.”

The Appalachian Mountain Club has concerns with the fact that no NOx standard was proposed for
snowmobiles, since NOx is also a precursor to nitric acids that form fine particles which impair visibility
and cause acid rain.

Our Response

Regarding these comments, we generally agree that snowmobile emissions can contribute to
significant air pollution problems and are finalizing standards for these vehicles. Regarding the
comments that EPA should have regulated NOx from snowmobiles, we note that all commenters
appeared to agree that NOx emissions from snowmobiles are not a concern for summertime ozone
nonattainment. Nevertheless, they suggest that EPA may regulate NOx because of its other deleterious
effects, like contribution to acid deposition and visibility impairment.

We agree that NOx emissions from recreational vehicles, and snowmobilesin particular, contribute
to such pollution, including increased PM, and resulting visibility impairment. Asaresult, we are
including a NOx standard for snowmabiles. This standard will essentially cap NOx emissions from these
engines, to prevent backdliding. Asthe use of four-stroke technology becomes more prevalent with our
Phase 3 standards, it makes sense to set a NOx standard, since four-stroke engines emit NOx levels many
times higher than two-stroke engines. Since our Phase 1 and Phase 2 standards will have fewer four-
stroke snowmobiles, especially Phase 1, it does not make sense to set NOx standards for these phases.
Therefore, we are finalizing a HC+NOx standard for our Phase 3 program that begins in the 2012 model
year.

We are not promul gating standards that would require substantial reductions in NOx because we
believe that standards which force substantial NOx reductions would likely not lead to reductionsin PM
and may in fact increase levels of PM, HC and CO. NOx emissions from two-stroke snowmobiles are
very small, particularly compared to levels of HC. Technologies that reduce HC and CO arelikely to
increase levels of NOx and vice versa, because technologies to reduce HC and CO emissions would
result in leaner operation. A lean air and fuel mixture causes NOx emissions to increase. These
increases are minor, however, compared to the reductions of CO and HC (and therefore PM) that result
from these techniques. On the other hand, substantial control of NOx emissions may have the counter-
effect of increasing CO, direct PM and HC emissions and cause greater PM emissions associated with
those HC emissions. The only way to reduce NOx emissions from four-stroke engines (at the same time
as reducing HC and CO levels) would be to use athree-way catalytic converter. We don’t have enough
information at thistime on the durability or safety implications of using athree-way catalyst with afour-
stroke engine in snowmobile applications. Three-way catalyst technology is well beyond the technol ogy
reviewed for this rule and would need substantial additional review before being contemplated for
snowmobiles. Thus, given the overwhelming level of HC, CO and PM compared to NOx, and the
secondary PM expected to result from these HC levels, we believe it would be premature and possibly
counterproductive to promulgate NOx standards that require significant NOx reductions from
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snowmobiles at thistime. EPA therefore does not believe more stringent regulation of NOx is
appropriate under section 213(a)(4) at thistime.

Commenters Oppose the Proposal

The International Snowmoabile Manufacturers Association called into question EPA’s authority to
set standards for snowmobiles, based on empirical and statutory concerns. Empirically, ISMA contends
that EPA “has no basis for regulating HC and CO emissions from snowmobiles under section 213(a)(3)
[because] snowmobiles are not making, and in the future cannot credibly be predicted to make,
contributions to ambient concentrations of HC, and CO in any nonattainment area that would present
more than a de minimis contribution to the ambient levels of regulated pollutants.” 1ISMA bases their
statements on analysis performed by Sierra Research which concludes that snowmobiles do not
contribute to 0zone nonattainment due to their use in winter months when ozone is not a problem, and
they do not contribute to CO nonattainment outside of one CO nonattainment area (Fairbanks, Alaska).
In addition, use of snowmobilesis prohibited on public highways in Fairbanks “which amountsto a
practical ban on snowmobile use in the Fairbanks nonattainment area). Even if they were used in the
Fairbanks area, worst-case analysis suggests that their contribution, 0.03 ppm, “ isless than the level of
precision required by EPA when determining compliance with the CO standards (0.1 ppm). Finally, CO
levels are expected to decline without the snowmobile standards.

Based on the above, ISMA questions EPA’ s statutory authority to set standards for snowmabiles, on
four grounds.

e Snowmobiles cannot rationally be included within any group of sources that would warrant
regulation under section 213(a)(2) and (3) based on contribution to ozone concentrations.
Inclusion in abroad category should be based on whether emission controls on atype of engine
will reduce the contribution of the category as awhole, whether their usage patterns are
similar. EPA must follow the fundamental administrative principle that similar situations be
treated similarly and that different situations be treated differently. EPA exempted
snowthrowers and ice augers from regulation in a previous rule because these type of
equipment are not operated during the ozone season. For these reasons, EPA should not
continue to include snowmobiles in the group of engines to be regulated simply because they
are nonroad engines.

*  EPA cannot regulate CO emissions from snowmobiles because they contribute to CO
nonattainment in only one CO nonattainment area. Section 213(a)(2) and (3) require them to
contribute to nonattainment in more than one nonattainment area. The only way to achieve
that goal would be to lump snowmobilesinto alarger group and then set national standards to
address conditions in one wintertime CO area, neither of which can be supported under the
Act.

*  Therelevant emissions must occur in the nonattainment area, so EPA must take into account
the use restrictions on snowmobiles in Fairbanks, the lack of significant snowfall in Spokane,
and the distances between the snowmoabile paths and the relevant CO nonattainment areas.
Arbitrary allocations of emissions to specific CO nonattainment areas should not be the basis
for arulemaking

*  TheAct requires not only that the emissions occur in a nonattainment area, but they are also
non-de minims. Y et, snowmobiles make no significant contribution because regulating their
emissions will not measurably reduce CO concentrations in any CO nonattainment area. In
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addition, in determining “significant contribution,” recent case law indicates costs must be
considered as well.

ISMA aso comments that EPA cannot rely on regional haze or toxics emissionsto set standards for
snowmobiles. The Act specifies that EPA set standards to reduce ambient levels of ozone and CO.
Whether CO, NOx, and VOC emissions from these engines contribute to regional hazeisirrelevant.
While the Act permits EPA to set standards for other pollutants, that provision applies to pollutants other
than CO, NOx, or VOCs. It cannot be used as aternative statutory authority to regul ate those same
pollutant.

With regard to air toxics, ISMA reminds EPA that EPA stated in the 2001 mobile source air toxics
rule that there is insufficient information to determine the contribution of nonroad engines to mobile
sources. Thus, “the use of air toxics as a justification for the proposed emissions standards is technically
and legally suspect.”

Finally, ISMA questions EPA’ s authority to set standards for snowmobiles based on visibility issues
and regional haze. They note that “there is no independent authority in the Clean Air Act to promulgate
mobile source emission standards based on regional haze or visibility concerns.” Sections 169A and
169B of the Act “contain specific requirements for states and regional commissions to address regional
haze and visibility issues.”

In their hearing comments, the International Snowmobile Manufacturers Association called EPA’s
attention to a study prepared by Sierra Research and submitted by Polaris, which “demonstrated the
absence of any significant air quality impacts from snowmobiles — and therefore the absence of any legal
authority for regulating snowmobiles.” According to ISMA, “there is no other air quality justification” to
set standards for these vehicles. They also question the contribution of these engines to ozone formation,
given that they “are used exclusively in the winter and primarily in rural areas.”

The Utah Snowmobile Association commented that “ snowmabiles are not used in non-attainment
areas, which mostly consist of metropolitan areas having large concentrations of populations.” They note
that the snowmobile riding season in Utah last about 4 months, 5 monthsiif there is good snow and that
the trailheads are widely dispersed, so “there is ho way we can contribute significant emission impacts
under these circumstances.”

Polaris Industries contends that “ EPA has not demonstrated that the statutory conditions required
for promul gating emission standards for snowmobiles have been met.” They cite astudy by Sierra
Research which “demonstrated that snowmobile emissions do not have any effect on the attainment
status for carbon monoxide or o0zone in any non-attainment areas where snowmobiles are operated [due
to] the time of the year snowmobiles are operated (wintertime), the restrictions placed on snowmobile
operation in urban areas, and the small numbers of snowmobiles used.” Polaris noted that none of the
analysis supplied by EPA in the proposed rule address Sierra Research’ s findings. Since the proposal,
Sierra Research has performed additional research, and that information has been submitted to EPA.
Polaris also noted that they requested EPA to reconsider its December 7, 2000 finding that snowmobiles
contribute to nonattainment in more than one nonattainment area, but that EPA has not responded to that
request. In their written comments, they again request EPA to reconsider its finding.

Our Response
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We believe that it is completely appropriate to treat snowmobiles as part of the larger category of
recreational vehicles. Snowmobiles share many design and use characteristics with other recreational
vehicles. However, we agree that for the purposes of regulating exhaust VOC emissions from
snowmobiles, it is appropriate to look at them separately from other recreational vehicles because their
usage patterns (i.e. wintertime use) do not appear to be consistent with contribution to ozone
concentrations during the period of time when ozone nonattainment islikely to occur. We havein the
past taken such concerns into account when exempting ice augers and snowthrowers from HC standards.
We believe thisisarational interpretation of section 213(a)(3). As discussed below, however, we
believe HC standards (as well as NOx standards) are justified for snowmobiles under section 213(a)(4).

On the other hand, regulation of CO and permeation emissions from snowmobilesis justified under
section 213(a)(3). Regarding permeation emissions, as we noted in the May 1, 2002 Federa Register
notice, these generally occur when a snowmobile is not in use, in the hotter times of the year. No
commenter objected to regulation of permeation emissions from snowmobiles.

Regarding CO emissions, there is no reason not to treat snowmobiles as part of the broader
recreational vehicle category. CO exceedances often (though not exclusively) occur during the
wintertime, when snowmobiles are more likely to be used. Thus, given the otherwise similar nature of
snowmobile use and design to other recreational vehicles, there is no reason to look at their emissions
separately. However, even if we did review snowmabile contribution separately, there is no question that
they contribute to CO concentrations in CO nonattainment areas. As discussed in more detail in the
RSD, snowmobiles are identifiable contributorsin at least three current CO nonattainment aress:
Spokane, Anchorage and Fairbanks, and are used in or around counties containing other nonattainment
areas. Asnoted in the previous section, the fact that some current nonattainment areas may have recent
air quality data with no exceedances does not mean that we should not treat them as nonattainment areas.
Until an area has been reclassified as being in attainment and has a plan in place to assure maintenance,
the area must be treated as a nonattainment area. Furthermore, arecent National Academy of Sciences
report concludes that “ Fairbanks will be susceptible to violating the CO health standards for many years
because of its severe meteorological conditions. That point is underscored by a December 2001
exceedance of the standard in Anchorage which had no violations over the last 3 years.”? The National
Academy of Sciences panel took into account the form of the CO NAAQS in reaching this conclusion.

In addition to the CO nonattainment areas, there are 6 areas that have not been classified as non-
attainment where air quality monitoring indicated a need for CO control. For example, CO monitorsin
northern locations such as Des Moines, |1A, and Weirton, WV/Steubenville, OH, registered levels above
the level of the CO standardsin 1998.3

Moreover, though ISMA attempts to read the term “significant contribution” into section 213(a)(3),
that section requires regulation for any class or category that “ contributes’ to CO concentrationsin
nonattainment areas. Congress clearly designed this provision (in contrast to the provision in section
213(a)(2) requiring “significant contribution” from nonroad engines as awhole€) to prevent EPA from
dividing equipment or engine types into small categories and then declaring that these categories do not
contribute “significantly” to concentrations. Given that ozone and CO nonattainment are brought about
through emissions from numerous different types of sources, and given the especially numerous types of
sources fall into the definition of nonroad engine, it isrational to assure that EPA regulate any nonroad
engines that contribute to such pollution.
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Regarding the analysis by Sierra Research, we are unconvinced. EPA made its finding of
contribution based on the Clean Air Act criterion of more than one CO nonattainment area and that fact
remains unchanged.(see 65 FR76790, December 7, 2000). Despite progress toward improved progress
towards improved CO from other sources, emissions from nonroad engines and in particular
snowmobiles contribute to CO nonattainment in at least 3 areas: Spokane, WA, Fairbanks, AK, and
Anchorage, AK.

First, Sierra Research’s comments acknowledge that a snowmobile trail exists within the Spokane,
WA, nonattainment area, and they do not present evidence that snowmobiles are not operated there.
Sierra Research’ s comments al so agree that snowmobiles are operated in Fairbanks, but in their
comments they argue that the contribution is small. As mentioned above, Congress clearly designed this
provision (in contrast to the provision in section 213(a)(2) requiring “ significant contribution” from
nonroad engines as awhole) to prevent EPA from dividing equipment or engine types into small
categories and then declaring that these categories do not contribute “ significantly” to concentrations.
Given that ozone and CO nonattainment are brought about through emissions from numerous different
types of sources, and given the especially humerous types of sources fall into the definition of nonroad
engine, it isrational to assure that EPA regulate any nonroad engines that contribute to such pollution.

Sierra Research claimed that snowmobiles are being used for maintenance and that a different load
factor should be applied. However, they present no information regarding the terrain or road surface
conditions or weight carried by the snowmobiles that would lead us to believe that any factor other than
the average should be applied. In fact, high emissions can occur if the snowmobiles are accelerated
during these operations or encounter poor road surfaces or carry significant weight while performing
“maintenance” activities. Thus, the average load is an appropriate estimate for Fairbanks to usein their
CO emissions inventories. Anchorage reports a similar contribution from snowmobiles. Anchorage, AK,
reports asimilar contribution of snowmobiles to their emissions inventories (0.34 tons per day in 2000).*

Sierra Research, furthermore, assumes that snowmobiles are only operated on trails and has
performed an analysis examining the distance between the trails and nonattainment boundaries. They
note that Spokane contains a snowmobile trail within their boundaries, and that based on their reading of
the maps, many of thetrails are 5 to 30 miles from the nonattainment area boundaries. Most trails are 10
to 15 miles away, according to their comments. Sierra Research assumes that snowmoabiles are only
operated on trails. On the contrary, snowmobiles are used in urban areas within nonattainment areas. In
some northeast cities, “ snowmobiles are acommon sight in downtown areas [and] are drivenin large
numbers along streets and recreational paths ... in close proximity to pedestrians, motorists, and those
using public parks such as cross-country skiers.”® A search of the available literature indicates that
snowmobiles are ridden in areas other than trails. For example, areport by the Michigan Department of
Natural Resources indicates that from 1993 to 1997, of the 146 snowmobile fatalities studied, 46 percent
occurred on a state or county roadway (another 2 percent on roadway shoulders) and 27 percent occurred
on private lands.® The use on private land is also confirmed by other Western States (e.g., CO and UT).
Thus, the existence of atrail arelatively short rid on a snowmobile away from a CO nonattainment area
does not preclude a snowmobile being operated off-trail and in nearby areas. We also show the
registered snowmobiles by state with CO nonattainment areasin the RSD.

Regarding ISMA’s comments on regulating visibility, we disagree with the assertion that we cannot

set HC standards in order to regulate visibility impairment. ISMA’s argument that section 213(a)(4)
applies to emissions other than CO, NOx and VOCs, and that this prevents HC standards regulating
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visibility isincorrect both on its specific reading of the statute and also on the intent of section 213(a)(4).
First, ISMA’sinterpretation of the statute isincorrect for two reasons: 1) as ISMA admits, section
213(a)(2) applies only to VOCs, NOx and CO. VOCs and HC are distinct. For example, HC includes
compounds that are not included in VOCs, because they are not considered volatile. We often have used
HC as a surrogate for VOCSs, not because they are identical, but because HCs are comparatively easy to
measure and are a good surrogate for VOCs. However, our snowmobile standards regulate HC not as a
surrogate for VOCs, but as a surrogate for PM. Thus, our regulation do not regulate any of the three
pollutantsin 213(a)(2) specifically, nor do we regulate any other pollutant as a surrogate for VOCs. The
legislative history of this section indicates that Congress meant for this exclusion to apply only to VOCs,
NOx and CO specificaly. See House Report 101-490, at 309 (“Paragraph (4) of revised section 213(a)
provides that if the Administrator determines that emissions from nonroad engines not specificaly
mentioned in paragraph (2) (which lists CO, VOCs and NOx) significantly contribute...”) 1ISMA has
itself stated that PM emissions would be difficult to measure, so it is surprising for ISMA to object to our
using HC as a surrogate; 2) moreover, the reference in section 213(a)(4) to emissions “referred to in
paragraph (2)" could easily be interpreted to mean “emissions of carbon monoxide, oxides of nitrogen,
and volatile organic compounds from ... nonroad engines ... [that] are significant contributors to ozone or
carbon monoxide concentrations in more than one [ozone or CO nonattainment area).” ISMA argues that
emissions of VOCs from snowmobiles do not contribute to ozone concentrations in 0zone nonattai nment
areas, so the exclusion in section 213(a)(4) would not apply.

In any case, ISMA’s reading of section 213(a)(4) fliesin the face of the section’sintent. The
purpose of section 213(a)(4) isto allow EPA to regulate pollution not covered by the relatively narrow
structure section 213(a)(2) and (3), which covers only ozone and CO nonattainment. ISMA’s broad
reading of the exclusion in section 213(a)(4) could potentially prevent EPA from regulating numerous
types of pollution that are distinct from ozone and CO nonattainment but still may reasonably be
anticipated to endanger public health or welfare, like visibility, acid deposition, hazardous air pollutants,
etc. Thereisabsolutely no indication that Congress intended this result.

Similarly, thereis no indication that Congress intended to prevent EPA from regulating NOx for
purposes other than ozone reduction. NOx emissions cause or contribute to several types of pollution
(e.g., nitrification, acid depasition, and visibility impairment) that can reasonably be anticipated to
endanger public health or welfare. Thereis no indication that Congress intended to limit EPA’ s ability to
reduce such pollution. Additionally, in recent discussions, ISMA has indicated that NOx standards for
snowmobiles are appropriate.®

EPA has found that nonroad engines contribute significantly to visibility impairment and that
snowmobiles contribute to such impairment, particularly in class| areas. AsISMA seems to accept, the
regional haze and visibility programs explicitly recognize that title Il of the Act, including section 213, is
the appropriate basis for regulating mobile source standards aimed at reducing visibility impairment.

Sierra Research claims that EPA did not conduct modeling for visibility. Thisisin error, and aswe

®See Memo to Docket from G. Passavant, Nonroad Director, Assessment & Standards
Division (ASD), National Vehicle & Fuel Emissions Laboratory (NVFEL) Office of
Transportation Air Quality (OTAQ), Office of Air & Radiation (OAR), U.S. EPA re
Teleconference with ISMA Regarding Snowmobile NPRM Issues on 8/6/02 & 8/7/02.
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explain in the RSD and amplify upon since the proposal, we relied on the PM air quality modeling
performed in conjunction with EPA’s on-highway Heavy Duty Engine/Diesel Fuel (HDO7) final rule.
This modeling was performed using EPA’ s Regulatory Model System for Aerosols and Deposition
(REMSAD) model.” We used the REMSAD modeling to examine visibility impairment and population
exposures related to the PM health effects we would anticipate would occur without the emissions
reductions from this rulemaking. Furthermore, emissions from the engines subject to thisrule (aswell as
other categories) were inputs to the modeling. Nonroad engines and vehicles that are subject these
standards contribute to ambient fine PM levelsin two ways. First, they contribute through direct
emissions of fine PM. Asshownin Table 1.1-1 of the RSD, these engines emitted 14,600 tons of PM
(about 2.1 percent of all mobile source PM) in 2000. Asshown in Table 1.1-3, they are modeled to emit
36,500 tons of PM (about 4.8 percent of all mobile source PM) in 2030. Second, these engines
contribute to indirect formation of PM through their emissions of gaseous precursors which are then
transformed in the atmosphere into particles. For example, these engines emitted about 1,411,000 tons of
HC or 23.5 percent of the HC emitted from mobile sourcesin 2030.

Thus, the modeling results show the visibility and PM levelsin the future that include the
contribution from the engines subject to thisrule. As described in detail in the RSD, the visibility
modeling, reported in units of deciview (avisibility unit similar to adecibel for sound), shows
widespread visibility impairment in places across the country where Americans live, work, and recreate
aswell asin the 156 national parks, forests and wilderness areas labeled as Class | areas.

The monitored data and air quality modeling presented in the RSD confirm that the visibility
situation identified during the NAAQS review in 1997 is till likely to exist. Specifically, there will still
likely be a broad number of areas that are above the annual PM2.5 NAAQS in the Northeast, Midwest,
Southeast and California, such that the determination in the NAAQS rulemaking about broad visibility
impairment and related benefits from NAAQS compliance are still relevant. Thus, levels above the
annaul fine PM NAAQS cause adverse welfare impacts, such as visibility impairment (both regional and
localized impairment). Snowmobiles are operated in and around areas with PM 2.5 levels above the level
of the secondary NAAQS. For 20 counties across nine states, snowmobile trails are found within or near
counties that registered ambient PM, s concentrations at or above 15 pug/m?, the level of the PM, ¢
NAAQS.

Achieving the annual PM, s NAAQS will help improve visibility across the country, but it will not
be sufficient (64 FR 35722 July 1, 1999 and 62 FR July 18, 1997 PM NAAQS). In setting the NAAQS,
EPA discussed how the NAAQS in combination with the regional haze program, is deemed to improve
visibility consistent with the goals of the CAA. In the East, there are wide areas above 15 ug/m? and light
extinction is significantly above natural background. Thus, large areas of the Eastern United States have
air pollution that is causing unacceptable visibility problems. In the West, scenic vistas are especially
important to public welfare. Although the annual PM,; NAAQS is met in most areas outside of
Cdlifornia, virtually the entire West isin close proximity to a scenic Class | area protected by 169A and
169B of the CAA.

" Memo to file from Terence Fitz-Simons, OAQPS, Scott Mathias, OAQPS, Mike Rizzo,
Region 5, “Analyses of 1999 PM Datafor the PM NAAQS Review,” November 17, 2000, with
attachment B, 1999 PM2.5 Annual Mean and 98" Percentile 24-Hour Average Concentrations.
Docket No. A-2000-01, Document No. 11-B-17.
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As described in detail in the RSD, the results of the REM SAD visibility modeling (that included
emissions from engines subject to thisfinal rule) also showed that visibility isimpaired in most Class |
areas and additional reductions from vehicles subject to this rule are needed to achieve the goals of the
Clean Air Act of preserving natural conditionsin Class | aress.

Recreational vehicles, such as snowmobiles, contribute to visibility impairment in Class | areas,
based on current monitored PM levels as discussed in the RSD. Visibility and particulate monitoring
data are available for 8 Class | areas where snowmobiles are commonly used. These are Acadia,
Boundary Waters, Denali, Mount Ranier, Rocky Mountain, Sequoia and Kings Ganyon, V oyager, and
Y ellowstone. The information presented in Table 1.5-6 of the RSD shows that visibility data supports a
conclusion that there are at least 8 Class | areas frequented by snowmobiles with one or more wintertime
days within the 20-percent worst visibility days of the year.

In these areas, snowmobiles represent a significant part of wintertime visibility-impairing emissions.
In fact, as discussed in the RSD, snowmobile emissions can even be a sizable percentage of annual
emissionsin some Class | areas. The snowmobiles thus are a significant contributor to visibility
impairment in these areas during the winter. Asindicated, winter days can often be among the worst
visibility impairment. In addition, asthe CAA specifically states a goal of prevention and of remedying
of any impairment of visibility in Class | areas, the contribution of snowmobiles to visibility impairment
even on winter days that are not among the days of greatest impairment is a contribution to pollution that
may reasonably be anticipated to endanger public welfare and is properly regulated in thisrule.

Based on the Sierra Research report, ISMA claims that snowmobiles do not contribute to visibility
impairment in national parks, by stating that:

...theNPRM and RSD containnoair quality modeling resultsdemonstrating that significant
visibility impairment is actualy caused by snowmoabiles...[An] independent analysis
conducted by Sierra showed that snowmobiles do not significantly degrade visibility and
have substantially lower impactsthan other vehicles... operatingintheparks. (Memorandum
to 1V-D-204 at 3)

As described above, we conducted visibility modeling (see the discussion of the REMSAD
modeling). Although in the proposal, we emphasized the modeling in the PM health effects section, we
have clarified its applicability to visibility in the final rule. Further, we note the relevant question is not
whether snowmobiles contribute more or less than other sources, but whether they contribute. Even
ISMA’s own modeling (although we disagree with the modelling approach sel ected) makes the case that
snowmobiles do contribute to visibility impairment in Class | aress.

Specifically, Sierra Research conducted modeling for ISMA, to demonstrate ISMA’s claim,
using the SCREEN3 Model Version 96043:

...a single source Gaussian plume model, which provides maximum

ground-level concentrations for point, area, flare, and volume sources, as
well as concentrations in the cavity zone and concentrations due to
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inversion break-up and shoreline fumigation. (U.S. EPA, Dispersion
Models).

The modeling demonstrated that there is up to an 8 percent contribution to visibility impairment
from snowmobile exhaust based on what ISMA describes as “worst case” conditions. It should be noted
that SCREENS3 is not an agency-approved model for conducting visibility modeling nor isit appropriate
for mobile sources. In fact, the original guidance for the SCREEN model is called “ Screening
Procedures for Estimating the Air Quality Impact of Stationary Sources’ (emphasis added). (See US EPA
SCREENS3 Guidance. Document No. EPA-454/B-95-004. September 1995). In that stationary source
modeling guidance, with respect to the section “What the model cannot do,” the report states,” SCREEN
cannot explicitly determine the maximum impacts from multiple sources.” Readers are directed to other
models to capture the impacts from multiple stationary sources. SCREENS is not designed to model
visibility or mobile sources or multiple sources.

ISMA noted that the conversion factors used by SCREEN3 are “conservatively high” and meant
for “worst case” conditions, where thereis a* pronounced [wind] polarity...such as where a sea breeze
exists’ (Memorandumto 1V-D-204 at 13). Consequently, ISMA believes that data gathered away from a
coastline would actually have alower demonstrated visual impact than the impact determined by the
model (Memorandum to 1V-D-204 at 13). ISMA reasons that by using the same model for automobiles,
the impairment contribution is double of what was expected, and therefore, the 8 percent is most likely
double of what it should be. Asaresult, ISMA arbitrarily cuts this number in half and concludes an up to
4 percent contribution to visibility impairment from snowmobile emissionsin national parks “on best
visibility days” (Memorandum to IV-D-204 at 14). A more appropriate conclusion from the puzzling
results from the automobile modeling should be that this model was not well-specified for mobile source
applications. Although the contribution levelsin this industry-sponsored study are lower than our results,
and although we have some concerns with this study, they still confirm that snowmobiles are indeed a
significant contributor to visibility degradation in Y ellowstone.

Our conclusion is supported by the National Park Service's conclusion that “visibility assessment
indicates that under this alternative [of no action for restricting snowmobile use, or current conditions],
vehicular emissions would cause localized, perceptible visibility impairment near the West Entrance, and
in the area around Old Faithful and Flagg Ranch. The emissions along heavily used roadway segments
would also lead to localized, perceptibly visibility impairments under certain viewing conditions” (NPS
2000 at 207-208, 225). Furthermore, in afocus group held by EPA regarding public perceptions of
visibility, respondents indicated that there were anumber of dimensionsto visibility in addition to visual
range, such as color and crispness or clarity (ABT Associates, 2001).

In addition to the national REM SAD modeling, we aso conducted local-scale modeling using an
EPA-approved visibility model, VISCREEN Version 1.01, to evaluate whether current emissions from
recreational vehicles, such as snowmobiles, contribute to localized visibility impairment in Class | areas.
This analysis focused on localized visibility impairmentsin Y ellowstone National Park.2 The
VISCREEN model isavisibility screening level-I and -11 model that characterizes point source plumes
and visibility effects at 34 lines of sight. Thus, in this modeling, EPA treated snowmobiles as a synthetic
point source in order to determine plume perceptibility effectsin a national park.

Using VISCREEN Version 1.01, we determined plume perceptibility from snowmobile usage at
four entrances (North, South, East, and West) in Y ellowstone National Park as a case study of visibility
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impairment from recreational vehicles. We conclude that plume perceptibility would be noticeable at all
entrances, even at the North entrance where the smallest numbers of snowmabiles enter. Variationsin
the parameters concluded that perceptibility increased as the observer neared the plume and at smaller
plume-offset angles. Aswell, a sensitivity analysis was conducted in order to demonstrate visibility
impairment when the source is located within the Class | boundaries and concluded that visibility
impairment increasesif the source islocated within the boundary. This provides further proof that
snowmobile usage can lead to visibility impairment at Y ellowstone. These results all indicate that
snowmobiles contribute to visibility impairment concernsin Y ellowstone National Park, a Class | area.
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3. Personal Exposure and Snowmobiles
What We Proposed

In our discussion of personal exposure to emissions for snowmobiles, we used an empirical
model for CO from a Grand Teton exposure study to estimate benzene exposure.? We used benzene
emission rates from a State of Montana emission study.® Our results suggest that benzene exposures for
riders driving behind a single snowmobile were predicted to range from 1.2E+02 to 1.4E+03 pug/m®.
Using the same model to predict exposures when riding at the end of aline of six snowmabiles spaced 25
feet apart yielded exposure predictions of 3.5E+03, 1.9E+03, 1.3E+03, and 1.2E+03 pg/m3 benzene. at
10, 20, 30, and 40 mph, respectively.

What Commenters Said

Sierra Research noted that the model developed by Snook is incorrectly formulated, asit
estimates rider exposure as afunction of the size of the snowmobile wake. An equation describing wake
size was derived based on concentrations of CO measured at the breathing-zone of arider in addition to
emission rates measured on asnowmobilein thefield: “In particular, the running emission rate of the
lead snowmabile was used to estimate the cross-section (or radius) of the wake of the lead snowmoabile...
as afunction fo the distance behind the lead snowmobile.” The comment notes that emission rates
estimated by snook were substantially lower than those used by EPA in representing typical emission
rates from snowmobiles. Noting that the emission rates appear unreaisticallly low, the comment
concludes that the exposure model developed by Snook (1996) must overestimate rider exposures for a
given emission rate.

Our Response

The emission rates were devel oped by Snook (1996) by multiplying exhaust concentrations of
CO by therate of air flow from the exhaust. Snook measured exhaust concentrations using standard
methods. However, the exhaust air flow was estimated based on balancing a set of chemical equations
that estimated exhaust flow as a function of air intake flow on the measured snowmobile. It appears that
the air intake flow measurements taken by Snook (1996) were erroneous and appear to be biased low. As
aresult, the mass emission rates used to calibrate the exposure model also appear to be low.
Consequently, it islikely that Snook’s model, asit is currently formulated, will overestimate exposures if
correct emission rates are employed init. While rider exposures may be high, the model devel oped by
Snook does not currently estimate them accurately.

What Commenters Said

8 Snook and Davis, 1997, “An Investigation of Driver Exposure to Carbon Monoxide
While Traveling Behind Another Snowmobile.” Docket No. A-2000-01, Document Number 11-
A-35. Also, Snook, 1996, “An Investigation of Driver Exposure to Carbon Monoxide while
Traveling in the Wake of a Snowmobile.” (Dissertation) University of Tennessee, Knoxville.

® Emissions from Snowmobile Engines Using Bio-based Fuels and Lubricants, Southwest
Research Institute, August, 1997, at 22. Docket No. A-2000-01, Document Number [1-A-50.
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The Sierra Research comments also noted that “ Snook and Davis estimated that the wake radius
at 100 feet behind the lead snowmabile would be about 1 meter. On the other hand, using a point source
model, Sierra estimated awake (or plume) radius of about 4.2 meters 100 feet downwind of the source
assuming awind speed of 20 mph.”

Our Response

Of particular note in Snook and Davis work is the lack of concordance between observed wake
values and traditional point-source dispersion algorithms, like Gaussian models. Snook and Davis note
thisresult, and accordingly attribute the growth of the wake to turbulence induced in the wake of the
vehicle, and not atmospheric dispersion as would be the case if snowmobiles were point sources. Snook
(1996) reviews prior literature describing plume growth in the wake of motor vehicles. Dueto vehicle-
induced turbulence, vehicle wakes do not grow as predicted by Gaussian models. Asaresult, Sierra’s
estimate of the wake radius using a point source model will not be correct.

What Commenters Said

Sierra Research conducted an “aternative analysis’ of benzene concentrations using the
CAL3QHC dispersion model (Version95221). In accordance with CAL3QHC modeling guidance, Sierra
estimated concentrations of benzene at receptorsl6 feet from the centerline of the roadway.

Our Response

CAL3QHC isEPA’s model for estimating pollutant concentrations around transportation
facilities. 1t makes use of a Gaussian plume algorithm for pollutant concentrations. CAL3QHC s user’s
guide states:

A receptor should be located outside the "mixing zone" of the free flow links (i.e., total
width of travel lanes plus 3 meters (10 feet) on each of the outside travel lanes) (See
Figure 2). The mixing zone is considered to be the area of uniform emissions and
turbulence. (www.epa.gov/scram001)

In other words, CAL3QHC isintended to model concentrations at locations away from roadways. Thus,
CAL3QHC, while appropriate for ng transportation air quality impacts at roadside receptors, is not
appropriate for calculation of concentrations on the roadway itself.

Asameans of evaluating this modeling approach, CO concentration data collected by Snook
(1996) and presented by Snook and Davis (1997)* have been analyzed to determine whether
measurements of CO in the centerline of a snowmobile plume are of similar magnitude as measurements
of CO 15-feet off the centerline of a snowmobile plume. Snook collected personal exposure dataon a
snowmobileriding at 10, 20, 30, and 40 mph at distances of 25, 50, 75, 100, and 125 feet behind alead
snowmobile. Snook corrected the data to account for CO concentrations that arise from riding one's own
snowmobile. Throughout this data set, centerline concentrations are substantially (and significantly)
higher than off-centerline concentrations for every between-snowmobile distance measured by Snook
(1996). These results indicate that predictions of concentrations of CO, benzene, or any pollutant
modeled using CAL3QHC will substantially underestimate actual rider exposures.
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What Commenters Said

An OSHA survey of benzene and CO exposures of employeesin Y ellowstone National Park
indicated that no exposures were above any OSHA -determined permissible exposure limits for
occupational safety. Only two individualsin the study experienced benzene concentrations in excess of
the NIOSH recommended exposure level, a snowmobile mechanic and a kiosk attendant who spent
substantial fractions of their work shift outdoors. They note that workplace practices, rather than
emission standards, are a better remedy for high exposures.

Our Response

Very few measurements have been taken to quantify exposures to snowmobile exhaust
constituents. While only two individuals were exposed to high concentrations of benzene in this study,
their exposures measurements may provide information on exposures that may occur in similar scenarios.
The mechanic and kiosk attendant in the study were continuously exposed to direct emissions from
snowmobiles. In other exposure situations in which individuals are in close proximity to alarge number
of snowmohiles, these dataindicate the potential for high exposure to benzene and other exhaust
constituents. Such exposure scenarios might include snowmobile riders continuously in the plume of
other snowmobiles for several hours. Because limited datais available for exposure characterization,
these few exposure measurements provide important information into high-end exposures. While
emission reductions will reduce exposures in these scenarios, the reductions in emissions from thisrule
are designed to address nonattainment of the National Ambient Air Quality Standards and other health
and welfare effects. While OSHA remains the primary regulatory agency for workplace exposure,
cleaner vehicles can aid reductions in worker exposure.
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4. Personal Exposure- Large S| Engines
What We Proposed

In addition to the need for emission controls for Large Sl engines based on their contribution to
ozone and CO nonattainment, we also discussed the regional and local-scale public health and welfare
effects associated with emissions from these engines, particularly personal exposure to air toxics and CO.
Exhaust emissions from Large S| engine applications with significant indoor use can expose individual
operators or bystanders to dangerous levels of pollution. Indoor use may include extensive operationin a
temperature-controlled environment where ventilation is kept to a minimum. The main pollutant of
concern is CO, although HC high emissions can lead to increased exposure to harmful pollutants,
particularly air toxics.

Commenters Support the Proposal

NESCAUM noted that emissions from Large Sl Engines “ aggravate both local and regional
ozone problems’ and affect the health and safety of workers who operate equipment with these engines,
due to their toxics emissions as well as their HC and CO emissions.

Commenters Oppose the Proposal

Briggs & Stratton commented that setting standards for Large Sl Engines based on personal
exposure is not appropriate. They note that “ elevated personal exposure levels will always be possible
when operating an internal (sic) engine in an enclosed space,” that personal exposureis best addressed
through local workplace controls, and that OSHA standards can address personal exposure more
efficiently. They also call EPA’s attention to the Clean Air Act requirement that standards for these
engines be based on their effect on the National Ambient Air Quality Standard (NAAQS) and not on
personal exposure issues.

The Industrial Truck Association also questions EPA’ s reliance on personal exposureto CO
emissions from these engines as a justification for setting CO standards. Accordingto ITA, indoor
concentrations of pollutantsis not just afunction of equipment emission rates; “they are to amuch
greater extent afunction of (i) the facility itself, including its size, configuration, and air-exchange
capabilities, and (ii) the number and size of the engine-powered pieces of equipment in operation and
their location, including (for mobile equipment) schedules of operation and traffic patterns. Thus, the
room size and layout, the air-exchange rate, the number of engines, the usage rates of the engines, the
horsepower and load factors of the engines, the times and areas of use of the engines, and a number of
other factors will overwhelm the emission rate of a particular engine in influencing the ambient pollutant
levelsin afacility.” If EPA had considered these factors, it may have chosen different emission limits.
ITA aso notesthat OSHA has aready set exposure limits for CO, based on al factors that contribute to
those levels. ITA further comments that “ EPA cannot quantify the alleged benefits of its approach in
terms of individual exposure to CO or other pollutants’ or “show any need for further reductions from
the standpoint of individual exposures. Finally, ITA isconcerned that the emphasis on personal exposure
“creates a presumption that only LPG engines can safely be used in enclosed or partially enclosed areas.”
They request that EPA refrain from characterizing LPG and low-CO engines as the only engines that can
be used safely indoor or partially-enclosed applications.

Our Response
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Please see our responsein Section 111.3.b of this Summary and Analysis of Comments.
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5. Personal Exposure - Recreational Marine Engines
What We Proposed

In addition to the need for emission controls for recreational marine diesel engines based on their
contribution to ozone and CO nonattainment, we also discussed the regiona and local-scale public health
and welfare effects associated with emissions from these engines, particularly personal exposureto CO.
As with snowmobiles, the usage patterns of recreational marine engine can lead to high personal
exposure levels, particularly for CO emissions.

Commenters Support the Proposal

NESCAUM notes that there is a need to reduce “ ozone precursors, PM, toxics, and water
pollution caused by marine engines,” and that several members of their organization are pursuing
programs to introduce cleaner marine enginesin their states.

Commenters Oppose the Proposal

The National Marine Manufacturers Association questioned the need for CO control from marine
engines. They commented that recent injuries and deaths associated with CO poisoning are “not avalid
basis for requiring CO emission reductions from recreational marine engines.” These deaths and injuries
are due to reckless behavior by individuals and are “ completely unrelated to any level of CO control that
can be achieved under EPA rules’ (emphasisin original). They further note that EPA is constrained by
the Act to focus on pollutants that are “ significant contributors to the nonattainment status of any area.”

Our Response

While CO emissions from recreational marine engines are a serious problem, we are not relying
on apersonal exposure rationale for our authority to regulate recreational marine diesel engines. Aswe
noted in Section I1.A. of the proposal, we established that the engines covered cause or contribute to
ozone or carbon monoxide pollution in more than one nonattainment area. We did thisin three actionsin
1996, 1999, and 2000, in which we made separate determinations that each category of nonroad engines
covered contributes to ozone and CO nonattainment, and to the adverse health effects associated with
ambient concentrations of PM. A list of these findings is contained in Table 11.A-1 of the proposal. At
the same time, CO emissions from marine engines can be a serious personal exposure. While we intend
for the CO emission standard to serve as a cap on uncontrolled emission levels, they will prevent
manufactures from increasing CO emission levels as they control other emission constituents, and thus
prevent them from exacerbating this problem.
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6. Noise Controls
What We Proposed

Aswe noted in the preamble for our proposed rule, we established noise emission standards for
motorcycles and three-wheeled ATVsin 40 CFR Part 205 (45 FR 86708, December 31, 1980). Prior to
proposal, we received public comments requesting that we consider setting new noise standards for
recreational vehicles. Noise from these vehiclesin public parks or other public lands can adversely
impact other activities. In response to those comments, we noted that we do not have funding to pursue
noise standards for nonroad equipment that does not have an existing noise requirement.

What Commenters Said

The Sierra Club Recreation Issue Committee and Environmental Defense group note the
contribution of these engines to noise levels. They note that “noise from dirt bikes, snowmobiles and
ATVsisfrequently in the range of between 81 and 111 decibels, equivalent to a busy street or arock
concert,” and these vehicles “are one of the single largest sources of noise pollution on public lands.”
Thisis of particular concern because the areas in which they are operated “ are naturally quiet,” and
because even areas that are off-limits to these vehicles experience high noise levels from them. They
note that noise abatement would be helped by the move to 4-stroke engines on these vehicles. These
groups, as well as the Natural Resources Defense Council, Bluewater Network, and Mr. Althouse,
requested EPA to consider noise standards for these engines because, in the words of NRDC, “these
machines are often used on public lands, where many people value natural quiet and solitude.”
Bluewater Network suggested that EPA can address noise from snowmobiles by requiring 4-stroke
technology for these vehicles. Bluewater noted that although arider was attached to an Appropriations
bill several years ago preventing EPA from setting noise standards, their understanding is that the
prohibition applied only to that session of Congress. The Natural Trails and Waters Coalition noted that
the Public Health and Welfare Act (42 USC 4901) gives EPA authority to set these standards.

The Appaachian Mountain Club requested that EPA set noise standards for recreational
vehicles, based on the Vermont state law of 73 maximum dBs for snowmobiles at 50 feet. They also
suggests that the Transportation Noise Emission Provision (40 CFR 205.1) be expanded to include ATV's
and the standard should be tightened to reflect current available technology.

Our Response

The Noise Control Act (42 U.S.C. 4901 et seq.) authorizes EPA to establish noise emission
standards for motorized equipment. Under this authority, we established noise emission standards for
motorcycles and three-wheeled ATVsin 40 CFR Part 205 (45 FR 86708, December 31, 1980). These
regulations include voluntary "L ow noise emission product standards" for motorcycles ($) CFR
205.152(c)).

We are aware of the impacts of recreational vehicles on noise levelsin public parks and public
lands, and we may choose in the future to explore further regulation under the Noise Control Act.
However, noise control standards were not the subject of this rulemaking and would need further review
under the Noise Control Act prior to engaging in any rulemaking, including whether funding has been
alocated by Congress for such arulemaking. See also our response at Section I1.1.1 of this document.

11-37



D. Certification and Compliance

This Section I1.D addresses the major comments that we received regarding certification and
complianceissues. Both MIC and ISMA submitted detailed comments on specific regulatory language.
Many, but not all of these comments are addressed in this section. The comments that are not addressed
in this section are those that are much less significant from a policy perspective, especially those that
dealt with the structure, format, and clarity of the regulatory language. These other comments have been
considered fully, and are addressed in separate documents that have been placed in the docket for this
rulemaking.

1 Useful Life Policy and Warranty
What We Proposed:

In EPA's nonroad engine and vehicle programs, manufacturers are generally responsible to build
their engines to meet the emission standards for the full useful life of the vehicle. The useful lifeis
specified by regulation and is generally intended to reflect the typical life of the engine (without being
remanufactured). Useful life values, which are expressed in terms of years or amount of operation (in
hours and/or kilometers), vary by engine category. Consistent with other recent EPA programs, we
proposed useful life values to be minimum value and would require manufacturers to comply for alonger
period in those cases where they design their engines to operate longer than the minimum useful life. We
also specified that the actual useful life would be the period during which the vehicle is designed to
properly function in terms of reliability and fuel consumption, without being remanufactured. We
proposed that the useful life would be set during certification, and would not be varied for production
within the model year.

We proposed to apply our conventional emission-related warranty requirements to the engines
and vehicles being regulated in this rulemaking. The general requirement for warranties is specified by
§207(a) of the CAA. For this rulemaking, we specified that the warranty period must be at least aslong
as one half of the useful life. Consistent with our other warranty programs, we also specified that
manufacturers that provide longer non-emission-related warranties must also include emission-related
components.

What Commenters Said:

MIC and ISMA both commented that we should not specify the useful life based on design life.
They argued that the nature of the recreational vehicle market is such that manufacturers must design
their vehiclesto last much longer (in terms of hours or kilometers) than the average service life. They
also commented that we should set a constant useful life instead of using the variable approach that we
proposed.

MIC and ISMA both commented that we should not require warranty periods longer than half of
useful life.

Our Response:

We agree with MIC and ISMA that recreationa vehicles are unusual in the respect that they are
designed to last much longer than the typical owner would actually use them. Therefore, we are
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modifying the proposed definition of "useful life" for recreational vehicles to be "the expected average
service life before the vehicle is remanufactured or retired from service. . ." We are not using this
approach, however, for commercia engines such as Large Sl engines, which have much higher usage
rates. For commercial engines, we believe that there is not a significant discrepancy between average
service life and design life, since owners of these engines are not likely to scrap afunctional engine. For
this reason, and because the concept of design lifeis generally more readily understood by manufacturers
of these engines than actual in-use service life, we are finalizing a definition of "useful life" for Large S|
engines that is based on design life.

We disagree with the comments opposed to the concept of minimum rather than fixed useful life
values for three reasons. First, both average service life and design life vary widely within the categories
being regulated. For example, high-speed sport ATV's may be used for twice as many milesin their lives
asthe average ATV, while some utility vehicles may be used less than the average. Similarly, some
Large Sl engines are used in continuous operation where they can accumulate enough hours within a
single year to exceed the minimum useful life value. Given thiswide variety of applications, and usage
patterns, we do not believe that we can set a single fixed value for each regulated category that would
accurately reflect the in-use operation of the engines and vehicles of that category.

The second reason is that we have observed that market forces tend to drive manufacturers to
make longer lasting products over time. Thus, useful life values that are appropriate now may be too
short in the future. By setting minimum rather than fixed useful lives we enable the regulatory program
to evolve with the technology.

Finally, asis described in the RSD, we have determined that the standards being adopted are
feasible with variable useful life values. For example, the standards for offroad motorcycles are expected
to met by virtually all properly functioning four-stroke motorcycles. Thus, since our useful life definition
would not be expected to ever result in useful life period that was longer than the period that a
motorcycle was designed to be properly functioning with respect to non-emission related performance
(even in cases where the actual useful life is much longer than the minimum), the variable specification
of useful life would not make the standards infeasible.

With respect to warranty, we do not believe that the requirement to include emission-related
componentsin all extended warranties will be burdensome to manufacturers. Manufacturers should be
building their products to have durable emission controls, so that emission-related warranty claims
should be infrequent, even during extended warranty periods.

2. Exemptions
What We Proposed:
We proposed that we may require manufacturers (or importers) to add a permanent |abel
describing that an engine is exempt from emission standards for a specific purpose. In addition to
hel ping us enforce emission standards, this would help ensure that imported engines clear Customs

without difficulty.

We discussed in the proposal the Customs Service's policy of alowing foreign nationals
traveling with their personal vehicles (including automobiles, trailers, aircraft, motorcycles, and boats) to
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import such vehicles without having to pay atariff aslong asthe vehicleisused in the U.S. solely for the
transportation of such person.

What Commenters Said:

EMA supports this proposal provided that the level of information required on the label is not too
burdensome. They comment that it would be helpful to facilitate the importation of exempt engines.
Recreational vehicle manufacturers commented in opposition to some of the administrative requirements
of the proposed exemption provisions.

NTWC and SRFN question the emissions exemption for foreign national s bringing personal
recreational vehiclesinto the U.S. They stated that Customs allows unlimited temporal use of such
vehicles. NTWC and SRFN request clarification on whether or not the grounds for this exemption is
that EPA has determined that the harm of prolonged use outweighs other actual benefits of longer
exemptions.

Our Response:

We are finalizing the labeling provision as proposed. We do not believe that the information
required on the label (heading, corporate name/trademark, engine displacement and power, statement of
exemption) is burdensome. For recreational vehicles, and other engines covered by part 1068, we have
included a provision that would allow us to waive unnecessary administrative requirements.

We are not finalizing any special exemptions for the personal vehicles of foreign nationals. We
will continue to defer to the Customs Service for determinations of when an engine or vehicle isimported
into the U.S.

3. Rebuilding/Recor dkeeping
What We Proposed:

We proposed to apply rebuilding provisions to nonroad engines and vehicles that are similar to
those that apply for highway engines (see 81068.120). In general, this would require that rebuilders
return the engine to its certified configuration and maintain records. We stated in the proposed
regulations that:

The term"rebuilding” refersto a partial or complete rebuild of an engine or engine system,
including a major overhaul in which you replace the engine's power assemblies or make other
changes that significantly increase the service life of the engine. It also includes replacing or
rebuilding an engine's turbocharger or aftercooler or its systems for fuel metering or electronic
control. For these provisions, rebuilding may or may not involve removing the engine fromthe
equipment.

What Commenters Said:
OTC expressed concerned that improperly rebuilt or maintained engines used beyond their useful

life would result in greater emissions, and urged EPA to examine and take steps to ensure that rebuilt
engines are maintained and operated to their fullest potential and efficiencies.
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EMA commented that they generally support requirements designed to ensure that engines are
rebuilt to their original configuration.

AERA commented in support of our general provisions for rebuilding certified engines, but
expressed concern about the details of the regulations, and differences between our proposal for nonroad
engines and the existing program for highway engines. Their two specific concerns were with the
definition of "rebuilding", and with the language requiring rebuilders to use parts that would "control
emissions to the same degree as with the original parts'. With respect to the definition of "rebuilding",
AERA was concerned that the proposed definition could expand the scope of the rebuild requirements.
They preferred the definition specified for diesel marine enginesin 40 CFR 94.11. They also stated that
we should not use the term "partial rebuild" since it does not have any meaning in the rebuild industry.

With respect to the parts that are used during rebuild, AERA stated that it is concerned that
requiring rebuilders to use parts that would "control emissions to the same degree as with the original
parts' could impose additional requirements on rebuilders.

Our Response:

We share OTC's concern about improperly rebuilt nonroad engines. That iswhy we are
finalizing rebuilding provisions for nonroad engines and vehicles that are similar to the provisions that
apply to highway engines.

We agree with AERA that nonroad engine rebuilding provisions should be consistent with the
provisions that apply to highway engines. The proposed regulationsin part 1068 were intended to be a
plain-language equivalent of the existing regulations for highway engines. These provisions are intended
to include complete engine overhauls and magjor repairs of engine systems. They generally do not include
minor repairs and other routine maintenance. In response to the concernsraised by AERA, we have
added regulatory language to clarify the scope of these rebuild provisions. It isimportant to note,
however, that there would still be regulatory language that applies to maintenance that does not qualify as
rebuilding. The regulations prohibit any maintenance that would have the effect of disabling or reducing
the effectiveness of emission controls. It isonly the recordkeeping requirements that are dependent on
whether or not the maintenance qualifies as rebuilding.

We recognize the concern raised by AERA about the language requiring rebuilders to use parts
that would "control emissions to the same degree as with the original parts’ could impose additional
requirements on rebuilders. However, we do not believe that the proposed language would impose a
greater burden on rebuilders. Nevertheless, we have incorporated into the final regulations additional
clarifying language.

With respect to the rebuilding provisions of part 94, we are finalizing the proposed rebuilding
requirements. Note that thisincludes out-of-frame rebuilding which is commonly referred to as
remanufacturing. Also note that if the rebuilt marine engineisinstaled in another existing vessel, our
replacement engine provisions would apply. If it is used to provide power to a new vessel, we would
treat the rebuilt engine as a new engine.

4, Defect Reporting

What We Proposed:
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For recreational marine diesel engines, we proposed to adopt the requirements that already apply
to Category 1 commercial marine diesel engines, which generally requires reporting based on afinding
that 25 or more defects exist over several years.

The proposed requirements for Large Sl engines and recreational vehicles were that
manufacturers must notify EPA when there are occurrences of 25 or more defects for engine families
with annual sales of up to 10,000 units; this threshold would increase proportionaly for larger engine
families. These provisions are based on engine family sales, however the counting and reporting of
defectsis not limited to asingle engine family. In addition, for catalyst-related defects, we proposed a
threshold of approximately half the frequency of noncatalyst problemsto trigger a defect report to EPA.
Information on defects can come from many sources—including warranty claims, customer complaints,
and product performance surveys. We proposed similar thresholds for potential or unconfirmed defects
that would trigger a requirement to conduct an investigation, which may or may not result in a defect
report.

What Commenters Said:

EMA generally supported the proposed defect reporting requirements for recreational marine
engines and equipment in the proposal.

Several manufacturers commented that requirementsin part 1068 for defect reporting should be
the same as the current on-highway requirements. Manufacturers also commented that the count of
defect occurrences should be limited to a single engine family and a single model year. Manufacturers
opposed the requirement to count defects even if the defect is corrected before it reaches the ultimate
buyer. These manufacturers generally opposed the defect investigation requirements.

Ford commented that there should no difference for the catalyst defect requirement. In addition,
Ford recommended that EPA be consistent with CARB vehicle regulations by requiring defect reporting
when emission-related defects exist in at |east 4.0% of the total engines population. Ford also
recommended that afive year defect counting period be adopted for all enginesto bein line with the
on-highway vehicle regulations.

One commenter complained about the lack of clarity of the requirement that appeared in the
proposal requiring an investigation if information from dealers or elsewhere indicated a “ higher than
normal” occurrence of potential defects.

Our Response:

We have devel oped a new plain language defect reporting requirement for part 1068. The
existing defect on-highway defect reporting regulations in subpart T of part 86 were originally drafted in
1977. We have learned a great deal since then about how to track defects. We believe that the
requirement to investigate unconfirmed defects is important tool to prevent manufacturers from ignoring
such potential defects.

We agree with the commenters that the investigation and reporting thresholds should be limited
to asingle engine family and a single model year to simplify the defect tracking program. However, the
final regulations will still require that all equivalent defects be reported, without regard to model year or
family, once areport is required.
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We also agree that defects corrected before the engine reaches the ultimate buyer should not be
counted for the reporting threshold. However, we are requiring that they be counted in the investigation
threshold. Wethink that if a manufacturer finds alarge number of defects before they reach the
customer, it is reasonable to require an investigation to ensure that there is not also alarge number of
defects that were not corrected.

We believe that it would be inappropriate to allow a defect that occursin nearly 4 percent of the
engines in an engine family to go unreported. Thisisasignificant percentage, and we need to be aware
of such defects. It isalso appropriate to set lower thresholds for catalysts, since defective catalysts can
lead to very high emissions.

Finally, we believe that the defect tracking requirements should generally last for the useful life
of the engines. A single value would not properly reflect the differences in usage rates on different types
of engines.

Regarding the concern for clarity in counting defects, it was our belief and intent that
manufacturers would utilize information about replacement part sales or shipments for indications of
such a*“higher than normal” occurrence. We have therefore revised the regulation language to note that
parts shipments, along with warranty claims, must be counted towards the threshold for starting an
investigation.

5. Recall
What We Proposed:

We proposed new regulations in part 1068 to clarify the Act's requirements related to recall.
However, these proposed regulations would not apply to marine Cl engines. We proposed to apply the
existing recall regulations for commercial marine enginesto recreational marine engines without any
changes.

What Commenters Said:

Several manufacturers supported allowing manufacturers to use alternatives to recall. Ford
believes that nonroad large S| engine requirements for recall should be the same as the current highway
requirements.

Our Response:

We are finalizing the proposed recall regulations. Based on our experience in the motor vehicle
program, we view recalls as an extremely effective tool to induce manufacturers to produce emission
durable products. We recognize that the actual recall and repair of engines may prove to be burdensome
and impose financia hardship on a manufacturer in some cases. Thus, we expect to consider alternatives
to recall in the event of in-use emissions exceedances, prior to afinding of nonconformity. However, we
do not need to adopt specific regulatory provisionsto allow this, aslong as the Administrator had not yet
rendered a determination of nonconformity, in order to consider alternativesto traditional recall. Itis
after a determination of nonconformity with the requirements of section 207(c) of the Act is made, that
the manufacturer no longer has the option of an alternate remedial action, and an actual recall isrequired.
Of course all alternatives would be required to have the same or greater environmental benefit as
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conventional recall and to provide equivalent incentives to manufacturers to produce durable control
emissions.

6. Emission Data Submission (Including DF)
What We Proposed:

We proposed the requirement that manufacturers estimate the rate of deterioration for each
engine family over its useful life (the period during which engines are designed to properly function
without being remanufactured). Using the deterioration factor, manufacturers would then show that each
engine family meets the emission standards by incorporating this in emission control.

For certification testing, we proposed that manufacturers must select the emission-data engine,
the engine to be used for testing, that is most likely to exceed emission standards in a given family; or,
the “worst-case” engine. Use of the worst-case engine for testing ensures that all engines within agiven
family are compliant with the emission standards. We proposed that manufacturers include the results of
all emission tests performed on their emission-data enginesin their application for certification.

What Commenters Said:

Nissan believes that DFs should be allowed based on engineering judgment. (Nissan 5) Further,
they believe that we should provide for assigned DFs for very small engine families (e.g., < 100 units).
(Nissan 4)

Our Response:

The Clean Air Act calls for emission certification to be based on emission measurements. To
implement thisfor Large Sl engines, we have established a simplified process for establishing
deterioration factors for al engine families. To alarge degree, thisis possible due to the fact that
manufacturers will be testing their engines under the in-use testing program, which provides the most
accurate possible measure of deterioration. Under the proposed certification program, manufacturers
would have wide latitude to establish deterioration factors for individual engine families. For example, if
manufacturers can show that other engine families using similar emission-control components would
have similar emission-control characteristics, they may simply apply the same deterioration factor to both
families. We generally refer to this as carry-across for two enginesin the same model year or carry-over
for an engine family that remains unchanged for alater model year. Manufacturers may also use their
discretion to collect test data from laboratory or field measurements on either whole engine systems or on
individual components separately. We therefore believe that assigning deterioration factors or allowing
manufacturers to develop deterioration factors only on engineering judgment is neither necessary nor
appropriate. We have applied somewhat different thinking with respect to small businesses, as described
in Section G.

7. Need for Production-Line Testing
What We Proposed:
We proposed production-line testing (PLT) for all of the engines covered by this rulemaking.

PLT requirements involve routine testing of production-line engines to help ensure that newly assembled
engines control emissions at least as well as the emission-data engines tested for certification. The
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purpose of PLT isto provide information to allow early detection of problems with the design or
assembly of freshly manufactured engines.

If an engine fails to meet an emission standard, the manufacturer must modify it to bring that
specific engine into compliance. In the case of many engines failing to meet the standard, the entire
engine family may be determined to fail the production line testing requirements and the manufacturer
will need to correct the problem for future production. Further, sufficient testing must be performed to
show that the enginesin the engine family comply with emission standards.

The proposed PLT program for Large Sl engines and recreational vehicles specified the
Cumulative Sum (CumSum) statistical process for determining the number of engines a manufacturer
needsto test. (We proposed a one-percent sampling rate for recreational marine diesel engines.) Each
manufacturer selects engines randomly at the beginning of a new sampling period, which may be defined
based on the size of the engine family. Under the CumSum approach, individual engines can exceed the
standards without causing the engine family to fail the production line testing requirements. However,
we have also proposed the requirement that manufacturers adjust or repair every failing engine and retest
it to show that it meets the emission standards. All production-line emission measurements must be
included in the periodic reportsto us.

We also proposed the reduction of testing requirements for engine families whose engines
consistently meet emission standards. Thiswould entail applying for areduced testing rate for engine
families with no production-line tests exceeding emission standards for two consecutive years. The
reduced testing rate approval would apply only for a single model year with a minimum testing rate of
one test per engine family per year. In addition, we proposed an allowance for manufacturers with
unique engine compliance circumstances to suggest an alternate plan for testing production-line engines,
aslong as the alternate program effectively ensures that the engines will comply. Thisallowanceisa
flexibility, and will not affect the stringency of the standards or the PLT program. (See the category-
specific chapters that follow for discussionson PLT for the specific programs.)

What Commenters Said:

EMA believes that the requirement of Production Line Testing (PLT) for recreational marine
engines is burdensome and unjustified. MIC and ISMA commented that we should not finalize PLT for
recreational vehicles. ISMA aso commented that if EPA doesfinalize PLT that it should aallow
manufacturers to combine engine families for PLT and only test the new technologies.

Our Response:

We believe that some testing of production enginesis generally required to ensure that engines
are being produced consistent with the certificate of conformity. It does no good to require a
manufacturer to certify an engine design for an engine family, if the engines do not conform to that
certificate when they are produced. In the past, we have relied on selective enforcement audits (SEAS) to
ensure production quality. Inthe SEA program, EPA audits the emissions of new production engines by
requiring manufacturers to test engines pulled off the production line on short notice. This spot checking
approach relieslargely on a deterrence strategy. We now believe that aPLT program is generally more
effective, and less burdensome than frequent SEAs. Manufacturers already design into their production
processes steps necessary to make sure their engines are properly produced. Emission testing can
generally be designed into that process with limited burdens. However, we recognize that there are
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special situations that should be considered separately:

1) There are technol ogies that would be expected to not be subject to emission-related production
problems. Thisis especially true where manufacturers make fundamental changes to
noncomplying products, rather than making marginal changes. The most obvious example of this
isthe switch to a four-stroke engine design from a two-stroke engine design. In this case, the
chance of production mistakes causing vehiclesto be produced to not comply with the standards
would be very small. An engine certified as a four-stroke engine could not be accidentally
produced as a two-stroke engine.

2) There are cases in which a manufacturer certifies an engine design with alarge compliance
margin. That isamanufacturer designs an engine to be well below the emission standard, but
does not use that margin to generate emission credits. The need for PLT in that caseislessthan
in other cases, since production engines would need to have larger emission increases during
production to exceed the standards.

3) PLT becomes less critical once production quality has been demonstrated. With mature
engine designs and production practices, it islesslikely that production quality will suddenly
drop.

We have included flexibilities to address these special cases. In addition, we have included
specific authority to allow manufacturers to develop their own methods of ensuring that the engines are
being produced to comply with the emission standards.

Thus, we disagree with the comments suggesting that PLT is not necessary or that it is
excessively burdensome. We also disagree with the ISMA suggestion to only test the new technol ogies.
This suggestion is actually contrary to the logic of the first special case mentioned here, since the engines
that ISMA wantsto exclude will generaly rely solely on calibration changes and other marginal
improvements, rather than fundamental technology upgrades.

It isworth noting that the regulations would allow manufacturers to request (as an aternative)
combining engine families for production-line testing, provided they could develop an aternate program
that would show their production compliance just as well as program that we are specifying in the
regulations. We believe that the kind of program proposed by ISMA (for new technologies) could
potentially be used as an alternative program, with appropriate modifications. For example, it would be
essential that such a program included testing of al technologies, rather than just those new low emission
technologies.

8. Running a Production Line Test Program or a Selective Enforcement Audit
What We Proposed:

EPA proposed manufacturer production line testing requirements. EPA is also given the
discretion under Clean Air Act section 206(b) to perform a selective enforcement audit (SEA), in which
EPA selects an engine family gives the manufacturer atest order detailing atesting program to
demonstrate that their production-line engines comply with emission standards. In general, we intend to
use on manufacturers’ testing of production-line engines to demonstrate compliance with emission
standards for production vehicles. In the proposed regulations, we reserved the right to conduct SEA if
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we have reason to question the emission testing conducted by a manufacturer.
What Commenters Said:

Caterpillar believes that being required to test 1% of one’s production is excessive and that EPA
can assure compliance of new engines by utilizing an SEA approach. They believe that self-audits
should be encouraged and that the risk of non-compliance automatically ensures full compliance. They
state that the program could be voluntary if the manufacturer chooses or it could be done on demand
under a specified SEA program. (Cat 6)

EMA believes that the requirement of Production Line Testing (PLT) for recreational marine
engines should be capped at a maximum of five engines per family.

EMA believes that EPA must propose for comment what would be involved in an SEA, the
specifics of how it isto be conducted, what would constitute a pass or fail, and how afail would be
addressed.

Nissan believes that CARB testing should satisfy EPA requirements for the proposed standards
and that we should alow for the approval of a sampling plan, instead of being completely random (like
for CARB). Further, Nissan supports the omission of transient testsand NTE from PLT. (Nissan 3, 6,6)

Ford believes that manufacturers should be able to repair or delete atest engine without EPA pre-
approval; documentation would be provided by the manufacturer in a quarterly report. They also believe
that the regulation should state that manufacturers may set adjustable parameters anywhere within the
adjustable range. (Ford 7) The current proposal requires EPA approval to waive theinitial emission test
before adjusting or repairing an engine after transport, Ford believes that manufacturers should be able to
waive initia test without EPA approval. (Ford 8)

Our Response:

We agree that manufacturers testing Large Sl engines to meet the requirements of California
ARB’s production-line testing program should have to do no additional testing under EPA’ s program.
We designed the federal program to differ from that in California only in ways that would allow greater
flexibility for the manufacturer. EPA approval of asampling plan is one example of this greater
flexibility.

It isimportant to note that we are not requiring routine testing for transient or off-cycle emissions
during production-line testing of Large Sl engines. Aswe pointed out in the proposal, we recommend
that manufacturers with such testing capabilities do such testing as needed to ensure that production
engines are meeting all applicable standards. Thiswould serve as additional protection for the
manufacturer under any testing of in-use engines. Also, if we have specific concerns, we may direct the
manufacturer to do additional transient or off-cycle testing with production engines to show that these
engines meet emission standards.

Caterpillar misstated the proposed sampling rate for production-line testing. The one-percent
figure for Large Sl engines represents a maximum testing rate, beyond which a manufacturer no longer
needs to show that engines meet emission standards. For most situations, a manufacturer would test far
fewer engines. In fact, with the potential for alternative procedures and reduced testing rates,
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manufacturers may be able to reduce their testing either to a very simple procedure or avery small
number of engines. We believe that the production-line testing requirements impose very little
incremental burden beyond the amount of self-auditing emission measurements recommended by
Caterpillar.

With respect to the issues raised by Ford, we believe that the proposed provisions are appropriate
to alow usto ensure the validity of emission test measurements. At the sametime, we are aware that
these provisions may in some cases add considerable unnecessary burden. We therefore intend to work
with manufacturers on a case-by-case basis, eventually adopting guidance that allows for simplified
approval or pre-approval in the circumstances described by the Ford comments.

9. Maintenance Intervals
What We Proposed:

We proposed limits on the amount of scheduled maintenance that manufacturers may prescribe
for their customers to ensure that engines continue to meet applicable emission standards. The proposed
limits are to prevent a manufacturer from specifying maintenance intervals so frequent that there islittle
assurance that in-use engines are continuing to operate at certified emission levels. We also proposed
that these minimum maintenance intervals would be applied to engines that the manufacturer operates for
service accumulation before performing emissions testing.

What Commenters Said:

ITA believes that minimum maintenance intervals should be deleted since the standards only
allow scheduled maintenance on critical emission-related components with clear assurance that it will be
done. They believe that the proposal has conflicting minimum intervals of 4500 and 5000 hours and that
EPA should clarify whether “maintenance” includes replacement or just general servicing. (ITA 32)

GFI believes that the standards should allow fuel-system component cleaning (without
disassembly) to allow re-tuning of adjustable parameters. (GFI)

Recreational vehicle manufacturers opposed restrictions on maintenance.
Our Response:

The maintenance requirements allow manufacturers to specify maintenance on critical emission-
related components with the clear assurance that it will be done most of the time. Thisfalls considerably
short of being sure that such maintenance will always be done. To close this gap, we generally adopt
minimum maintenance intervals for emission-related components, further ensuring that scheduled
maintenance does not exceed a reasonabl e expectation for operators to keep emission-control systems
functioning properly.

We have modified our approach to these minimum intervals for Large Sl engines by connecting
different intervals for different systems or components. The most critical components that should
generally be low-maintenance we believe should function throughout the engine’' s useful life.
Manufacturers may therefore not specify maintenance on catalysts, turbochargers, or emission-control
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units more frequently than every 5,000 hours. Fuel injectors do not require frequent maintenance, but
may need more frequent attention. We are therefore setting the minimum maintenance interval for fuel
injectors at 3,500 hours. Oxygen sensors and fuel system cleaning are relatively straightforward
maintenance steps that may be needed twice over the engine s useful life, so we are setting the minimum
scheduled maintenance intervals for these items at 2,500 hours. These intervals are generally consistent
with the requirements adopted by California ARB, with some adjustment to align with requirements for
automotive emission-control systems. The maintenance referred to in the regulations applies to either
servicing or replacing engine components. Note that diagnostic systems may indicate to the operator that
any of these maintenance items are necessary sooner than would be done under the manufacturer’s
prescribed maintenance intervals. If an operator failsto do the maintenance called for by the diagnostic
system, we would probably consider the engine to be one that is not properly maintained.

We have also modified the maintenance restrictions for recreational vehiclesto clarify that
routine maintenance is allowed.

10. Certification Process
What We Proposed:

For certification we proposed a process similar to those already adopted for other engines. We
proposed that manufacturers would have to certify their engine models by grouping them, by similarity in
emission characteristics, into engine families. Thiswould play a part in determining the amount of
testing required for certification. Broader or narrower categories may be approved to address a
manufacturer’ s unique product mix. We also proposed that for certification testing, manufacturers would
have to choose the worst-case engine as its emission-data engine (see 11.D.7. Emission Data Submission).

What Commenters Said:

Caterpillar believes that the test engine should be specified rather than letting manufacturer
select worst-case engine. Further, they believe that EPA should not be able to deny certification because
the manufacturer has selected the “wrong” test engine. (Cat 7)

For Large Sl engines, Ford believes that EPA should completely harmonize with California ARB
to avoid adding cost without environmental benefit and adopt an identical certification application as that
used by CARB. (Ford 1, 4) Further, they strongly support installation instructions. (Ford 6)

Nissan believes that certification should be aligned to eliminate any redundancy with CARB and
production engines should be allowed in anticipation of certification approval. They also believe that
C2-certified engines should be allowed to be used in D2 applications. (Nissan 3,4)

Our Response:

We agree that it is an important objective to align certification requirements with those already in
place for California ARB. We adopted certification requirements that rely heavily on California ARB’s
protocol for Large Sl engines. To the extent that there are inherent differencesin certifying enginesto
state vs. federal requirements, we will work to prevent those differences from causing any significant
additional burden for manufacturers. Also, we intend to cooperate with California ARB staff to be able
to use common templates and forms for certifying engines as much as possible.
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The Clean Air Act relies on “introduction into commerce” as the key point at which
manufacturers must have certified engines. Manufacturers may therefore produce engines in anticipation
of gaining approval for a pending application for certification. Manufacturers may only sell those
engines, however, after they are appropriately labeled, showing that they are in a certified engine family
at the point of sale.

We agree that the prescribed approach to installation instructions is a hel pful assurance that
people will correctly install enginesin nonroad equipment, including diagnostic and aftertreatment
systems and components that must be carefully integrated into the overall design of the equipment.

As described in the preamble to the proposed rule, we rely on the manufacturer using good
engineering judgment to select the worst-case engine to represent an engine family. Since manufacturers
areresponsible for all the enginesin the family, regardless of the choice of the test engine, it would be
inappropriate for EPA to select the test engine. We have added the reference to good engineering
judgment to the regulation text. Asaresult, we will generally not overturn a manufacturer’s choice of
the test engine, except for fraud or other situations we specify in part 1068.

In the proposal, we described our reasons for requiring manufacturers to test engines with both
the C2 and the D2 duty cycles, unless engine families were restricted to being used only in variable-speed
or constant-speed applications, respectively. Thisinvolves avery small additional test burden and should
involve little or no additional design effort beyond that needed to make the engine commercially
available for the different applications. Since Nissan did not address any of the reasons given for this
testing arrangement, we have adopted the testing provisions as proposed.

11. Defining Spark-Ignition Engines
What We Proposed:

We proposed to add a definition for “spark-ignition” consistent with the existing definition for
“compression-ignition.” The proposed definition is: * spark-ignition means relating to a type of engine
with a spark plug (or other sparking device) and with operating characteristics significantly similar to the
theoretical Otto combustion cycle. Spark-ignition engines usually use athrottle to regulate intake air
flow to control power during normal operation.” This allowed us to define a compression-ignition engine
as any engine that is not spark-ignition which helps ensure that emission standards for the different types
of nonroad engines fit together appropriately.

What Commenters Said:

EMA commented that this definition would result in most engines fueled with natural gas being
considered spark-ignition engines. They stated that the convention for land-based enginesisto certify
natural gas engines derived from compression-ignition engines as compression-ignition engines even
though they make use of athrottle and spark plug. They say that this convention islogical because Cl
derived natural gas engines are marketed as a replacement for Cl engines, and that this convention should
be applied to recreational marine engines. (EMA p.36-37)

Our Response:

We disagree with EMA's assertion that it is the convention to certify natural gas engines derived
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from compression-ignition engines (even those that use a throttle and spark plug) as compression-ignition
engines. There are diesel-derived natural gas nonroad engines being produced and sold today that are not
included in the 40 CFR part 89 certification program for nonroad diesel engines because they are not
considered to be compression-ignition engines. While EMA was concerned that we were narrowing the
definition of what we considered compression-ignition engines, the changes we proposed actually served
to add a new condition for engines to qualify as a spark-ignition engine (the spark plug). Thefina
definition includes one additional change to include gasoline-fueled engines as spark-ignition, regardless
of whether they met the other criteria. This prevents any possible confusion in terminology or
technology variations with gasoline-fueled engines. EMA did not provide any other reasons why our
proposed definitions would not be appropriate. Therefore, we are finalizing these definitions largely as
proposed.

12. Noxious Emissions
What We Proposed:

In 40 CFR Part 94, language exists intended to prevent the use of emission controls that increase
unregulated pollutants. It reads: “An engine with an emission-control system may not emit any noxious
or toxic substance which would not be emitted in the operation of the engine in the absence of such a
system, except as specifically permitted by regulation.” We requested comment on amending this
language to focus on preventing emissions that would endanger public welfare, rather than setting a
standard that allows no tradeoff between pollutants. Specifically, we requested comment on the
following language as an alternative: “Y ou may not design your engines with emission-control devices,
systems, or elements of design that cause or contribute to an unreasonable risk to public health, welfare,
or safety while operating. This applies especialy if the engine emits any noxious or toxic substance it
would otherwise not emit.”

What Commenters Said:

EMA comments that the amended |anguage discussed in the preamble is directionally consistent
with their prior comments, but it still remains deficient. They comment that the terms * noxious and
toxic” and “unreasonable risk” must be clearly defined and specified, that the language would be
unreasonably vague and should be removed. They are concerned that the broad language would allow
interpretations that could prohibit the use of existing emission control technologies such as exhaust gas
recirculation, timing retard, or aftertreatment.

Our Response:

The amended language places fundamental emphasis on the risk to public health, welfare, or
safety. The secondary reference to noxious or toxic substances adds an explanatory note and therefore
does not call for more precise terminology. Moreover, these terms are specifically mentioned in the
Clean Air Act. “Unreasonable risk” is commonly used in legal terminology, so we believe thereis ample
case history to provide an accepted meaning to the term. In practice, issues of risk will generally be
resolved well in advance of the certification process. EPA generally discusses all available technology
optionsin rulemakings that set new emission standards. We expect that in most cases, technologies that
may cause an unreasonable risk will be identified during that process. We would not base new standards
on atechnology that we believed would cause an unreasonable risk to public health or safety. Inthe
event of the emergence of a new technology after the rulemaking, manufacturers would have the
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opportunity to resolve issues of risk during the development process. With respect to technol ogies that
are currently being used in mobile source applications, such as exhaust gas recirculation, fuel-injection
technologies, and aftertreatment, we do not believe that they cause or contribute to an unreasonable risk
under this language. We are adopting amended language consistent with that discussed in the proposal
for al the engines subject to thisfinal rule. We believe thiswould appropriately require future
development of new technologies would include consideration of the possibility of increasing emission
levels of problematic pollutants for which no emission standard applies.

E. Cost Analysis
What We Proposed:

We developed afull set of estimated costs to assess the burden associated with the proposed
emission standards, as described in the Draft Regulatory Support Document.

1. Recreational Vehicles
a. Snowmobiles
What Commenters Said:

ISMA offers datafrom aNERA study, elasticities for new sales are about -1.0 in short term and -
5.0 in the long term (1% price increase would decrease sales by 1% and 5% over a short and long term
time period, respectively. Snowmobile sales lack sales volume to achieve economies of scale similar to
other on and off-road industries, and are therefore more price sensitive (R&D for new technology is
therefore limited as well).

Preliminary results from ISMA’ s study with NERA indicates that the long-term demand for
snowmobilesis highly elastic- price increases will have significant effects on long-term sales and these
increasesin salesimply reduction in consumers’ surplus. ISMA urges EPA to consider the factors that
distinguish snowmobiles from other nonroad vehicles. “the discretionary nature of the purchase, the
infrequency of use, the sensitivity of sales to snowfall, the relatively small volume of sales, the
potentially high ratio of regulatory costs to product price, the need for sufficient lead time...in striking an
appropriate balance in regulatory requirements.”

Our Response::

Comments regarding elasticity and impacts on sales are addressed in Section F of this chapter.
While manufacturers commented that increased costs would negatively impact sales (see Section F
below), we did not receive any comments on the costs we projected for various emissions control
technologies for snowmobiles. We reviewed our costs for 4-stroke engines and compared them, where
possible, to cost differences between currently available 2-stroke and 4-stroke models. Where models
were directly comparable, we found price differences in the $500 to $600 range, which compares
reasonably to our projected costs which are somewhat higher. For these reasons, we did not revise our
cost estimates for snowmobiles.

What Commenters Said:
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The Mercatus Center provided comments on the cost analysis for snowmobiles. The Center
comments that the cost estimates do not mesh with the time line of the standards in that the fixed costs
for Phase 1 are amortized over the first five years of production while the Phase 2 standards begin four
years after Phase 1. The Center commentsthat if the fixed costs were amortized over four years the per
unit fixed costs would be higher and that this rai ses questions about the accuracy of cost estimates and,
therefore, the feasibility of the Phase 1 standards.

The Center comments that if the fuel savings estimated for Phase 2 represent a true economic
benefit - that consumers would actually prefer the fuel savings over lower purchase price, better styling,
and faster acceleration, - that EPA can consider |ess coercive and less risky ways of getting comparable
results. For instance, EPA could use mileage labeling to enable consumers to choose sleds. This
approach, the Center comments, would avoid the risk that the consumer would be harmed because of the
loss of more highly-valued attributes. The Center argues that the approach would also avoid bankrupting
firmsthat only offer low end machines and are unable to diversify into more expensive, high end,
machines. The commenter argues that the rule would prompt fewer bankruptcies thereby encouraging
greater supply and lowering costs to consumers. The lower costs would translate into older sleds being
turned over at afaster rate. The commenter also suggests that dropping the Phase 2 standards would also
eliminate one of the most expensive proposals, in terms of cost per ton of CO reduced. Mercatus
supports this comment by noting that CO cost per ton of $670/ton for Phase 2 snowmobiles is more than
four times that of the Large Sl standards for L PG engines.

Mercatus Center comments that the estimated $216 incremental costs for Phase 2 may be too
low. They comment that the advance technologies for 2-strokes (direct injection and 4-stroke engines)
range in cost from $262 to $770 and that adding el ectronic controls costs range from $119 to $174. The
commenter fails to understand how these costs could tranglate into average total incremental costs of
$216.

On the subject of fuel economy improvements, Environmental Defense et al notes that
Bombardier has stated that its 4-stroke snowmobile engine provides a 30 percent fuel economy savings
and Y amaha has stated that its 4-stroke snowmobile engine provides up to 30 percent fuel economy
improvement.

Our Response:

We believe that it is appropriate to amortize the fixed costs over five yearsfor Phase 1. The
Phase 1 and Phase 2 standards are additive and the Phase 2 costs presented are incremental to the Phase 1
costs. In our analysis, we do not retire Phase 1 costs when Phase 2 begins. In any event, a small increase
in unit costs for Phase 1 if amanufacturer chose to amortize fixed costs over four rather than five years
would not be abasis for challenging the feasibility of the Phase 1 standards. We have considered
comments on the feasibility of the Phase 1 standardsin Section V.B.

The Center suggests that the Phase 2 standards should be voluntary and that if it turns out that
consumers value fuel savings over initial costs or other 2-stroke attributes, they could choose to purchase
advanced technology sleds. We do not believe this approach is consistent with the requirements of the
CAA section 213. We must set standards that achieve the greatest degree of emissions reduction
achievable through the application of technology. Our Response: to comments regarding the feasibility
of the Phase 2 standardsisin Section V.B. In addition, we disagree with the view that , because full-life
economic benefits exceed costs, these regulations should be voluntary. Our primary intent is to ensure
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emissions reductions. As past practice has confirmed the availability of fuel savings does not ensure that
manufacturers will build , or consumers buy, environmentally beneficial machinery. Thus voluntary
standards will most certainly not provide the environmental benefits provided by mandatory standards.
We are therefore finalizing mandatory standards. We believe the Phase 2 standards we are finalizing are
feasible and appropriate and consistent with the Act.

The comments from Mercatus seem to be that if the fuel savings are real, consumers would
voluntarily purchase the cleaner sleds and that the public should not be made to run the risk that the
savings have been seriously overestimated. As discussed above, we do not believe voluntary standards
are appropriate. With regard to fuel savings, the differencein fuel consumption between conventional
two stroke and direct injection two-strokes and 4-strokes is generally well understood and accepted.
Conventiona 2-stroke engines allow about one-third of the fuel mixture to pass through the engine
unburned. Thisis also why 2-stroke engines have very high HC emissions levels. The advanced
technol ogies capture and use that part of the air fuel mixture that passes through a conventional 2-stroke
engine unburned. Therefore, fuel consumption and HC emissions are improved. We have used a 25
percent fuel consumption benefit for our analysis, which we believe is reasonably conservative. Data
often shows savings in the 30 to 40 percent range. We did not receive comments that we have
overestimated fuel savings or snowmobile usage. In any event, we have considered energy impacts of the
rule and it is clear that replacing conventional two-stroke engines with more advanced technologies has a
positive impact on fuel consumption. Even if lesser fuel savings were realized, we believe the standards
we are finalizing would be feasible and in keeping with the primary CAA requirements of achieving
emissions reductions.

The commenter suggests that manufacturers that only offer low end products would be
disadvantaged by the Phase 2 standards. We have not considered this an issue because all large
manufacturers, which sell 99 percent of snowmobiles, currently offer full product lines. We did not
receive comments from any manufacturers suggesting they sell fewer higher end products than their
competitors or that their product line differs significantly from their competitorsin away that creates a
unique issue for them. It also standsto reason that manufacturers would offer high end products along
with entry level products due to the potential for higher profits from selling high end machines and the
desire to keep customers that want to move from entry level to higher level products. Small
manufacturers also focus on high end machines and did not comment on thisissue. Mercatusimpliesthe
rule will cause bankruptcies within the industry. We have worked carefully with manufacturers and have
included flexibilities in the Final Rule to help manufacturers transition to more stringent standards.
These flexibilities include considerable lead time, early credits programs, and averaging. We have also
considered the needs of small manufacturers and provide additional flexibility for them. There are
aways risks that must be managed as companies face new emissions standards, and we believe we have
designed the program in away that will allow manufacturers to meet the requirements.

In response to comments regarding CO cost per ton estimates, we did not present CO cost per ton
estimates for Large Sl engines. Mercatus appears to mistake the HC+NOXx cost per ton estimate for
Large Sl LPG engines as a CO cost per ton estimate. The two numbers are not comparable and we do not
believe our cost per ton estimates for snowmobiles are a cause for concern.

Mercatus commented that they did not understand how the average total costs for Phase 2 could
be less than the costs of the direct injection and 4-stroke technologies. As presented in Chapters 4 and 5
of the RSD, we are anticipating a mix of technologies to be used to meet the snowmobile standards.
Chapter 4 presents the emissions reductions expected from each technology and how a certain mix of
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technologies can achieve the emissions standards. The mix will differ anong manufacturers depending
on the technology paths they choose, as would be expected in an averaging program. For purposes of the
cost analysis, we select alikely mix of technologies that would meet standards. The costs for those
technol ogies are weighted by their projected use within the sales mix both for the baseline and control
cases to estimate an average cost for the standards. The total costs for Phase 2 are incremental to Phase
1. Because the higher cost technologies are not likely to be needed in 100 percent of sales, average costs
are lower than the costs of those individual technologies. For the Final Rule cost analysis, we project
that the use of direct injection will increase from 10 to 35 percent and that the use of 4-stroke will
increase from 10 to 15 percent. Thetotal incremental cost for Phase 2 is estimated to be $131. The
weighting of the costs for purposes of the cost analysis are provided in Chapter 5, Table 5.2.3-21.

b. ATVsand Off-highway M otor cycles
What Commenters Said:

MIC raised several issues with the cost analysis. First, they comment that the contractor report
used of the cost analysis does not provide data supporting the effectiveness of the various emissions
controlsincluded in the analysis. MIC comments that it isinappropriate for the contractor to rely on
confidential information to substantiate the benefits claimed in the report and that none of the benefits
are substantiated by test data..

Our Response::

Arthur D. Little - Acurex Environmental, under contract with EPA, provided EPA with a cost
analysis for various technologies that could potentially be used to reduce emissions from recreational
vehicles. The estimated costs were incorporated into EPA’s analysis of costs. As stated on page 3-3 of
the contractor’ s report, the contractor report was aimed at cost issues and was not afeasibility study. The
contractor notes that the estimated emissions reduction percentages are provided to give the reader a
general sense of emissions control potential but do not represent definitive research or testing. Our
technol ogical feasibility assessment for the proposal was presented in the RSD and did not rely on the
cost report. Similarly, the feasibility assessment for the Final Rule al'so does not rely on the cost report.

What Commenters Said:

MIC believes that reliance on confidential information that is not available to the potentially
regulated entities denies these parties an opportunity to comment on the basis for the proposed rule.
They believe that thisisinconsistent with EPA’s duty to provide for meaningful public participation in
the standards devel opment process.

Our Response::

The contractor report and the RSD provide substantial detail in estimating the costs for emissions
controls. Component cost estimates are provided and the methodology used to estimate costs for R&D is
explained. The contractor contacted several different potential sources of information including vehicle
manufacturer and component suppliers. The contractor estimated costs based on the information they
were able to find and engineering judgement. The contractor also reviewed cost studies conducted for
other emissions control programs where similar technol ogies were cost out for other applications. While
the sources of some of the information was considered confidential, the cost estimates are provided in
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detail. Manufacturers were able to compare our cost estimates with their own costs and experiencesto
provide meaningful comments. MIC themselves provide comment on what parts of the cost analysis they
believe are accurate and where they believe EPA should make adjustments.

What Commenters Said:

MIC comments that EPA underestimates 4-stroke engine fixed costs for R& D, especialy the
tooling cost estimates, are unrealistic. MIC notes that there are extreme differencesin the split between
variable and fixed costs in the industry depending on the degree of manufacturer integration. MIC goes
on to provide results of amodeling exercise conducted by S