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INTRODUCTION AND SUMMARY

The Air Transport Association of America, Inc. (ATA) is the premier trade organization
of the principal U.S. airlines." ATA welcomes this opportunity to comment on the California Air
Resources Board’s (ARB) proposed In-Use Off-Road Diesel Vehicle Regulation (ORD Rule or
Rule), which specifically targets airport ground support equipment (GSE) owned and operated
by airlines. These comments supplement ATA’s initial comments, submitted May 23, 2007,
which are hereby incorporated by reference.’

ATA supports the ultimate emissions reduction goals for off-road diesel vehicles set forth
in the proposed Rule. ATA recognizes aggressive reductions in diesel particulate matter (PM)
and oxides of nitrogen (NOx) emissions are needed from off-road diesel vehicles by 2014 and
2020 to meet federal air quality standards and the objectives set forth in ARB’s Diesel Risk
Reduction Plan. Nevertheless, for the reasons set forth in these Comments, ATA cannot support
the Rule.

In addition to ARB’s fundamental lack of authority to impose mandates on GSE of the
nature contemplated in the proposed Rule, the specifics of the proposal represent an inefficient
means of seeking to achieve the emission reductions sought. The adoption of key changes to the
regulation, most importantly the “Fixed Target Compliance Option” described in detail below,

would not cure the legal problems inherent in ARB’s attempt to regulate GSE, but would result

" ATA’s airline members and their affiliates transport more than 90 percent of all U.S. airline
passenger and cargo traffic. The members of the Association are: ABX Air, Alaska Airlines, Aloha
Airlines, American Airlines, ASTAR Air Cargo, Atlas Air, Continental Airlines, Delta Air Lines,
Evergreen International Airlines, Federal Express Corporation, Hawaiian Airlines, JetBlue Airways,
Midwest Airlines, Northwest Airlines, Southwest Airlines, United Airlines, UPS Airlines, and US
Airways; associate members are: Air Canada, Air Jamaica, and Mexicana de Aviacion.

* See Letter from T. Pohle, ATA, to ARB (May 23, 2007), available at:
http://www.arb.ca.gov/lists/ordiesl07/868-2007-03-23_ata_initial comments_on_proposed_ord_rule.pdf




in a Rule that would be significantly less objectionable as a practical matter, and would achieve
virtually the same ultimate emission reduction goals more efficiently and cost-effectively.

In particular, as currently structured, the proposed Rule is unnecessarily complex,
uncertain, and burdensome. The Rule is particularly problematic as applied to diesel GSE, due
to its highly specialized nature and critical role in the safe and efficient functioning of the
National Airspace System. The Rule will require our members to spend over $100 million and
replace or retrofit virtually every diesel unit of GSE in California. Given the magnitude of this
task, any regulation must, at a minimum, allow fleet operators to plan effectively and achieve a
level of certainty that this effort will result in compliance. Anything less is wholly unacceptable
to our members.

Moreover, the basic mechanism of the proposed Rule -- regulating end-use consumers of
diesel vehicles -- is fundamentally flawed. In ATA’s view, this approach has been dictated
largely by ARB’s decision, just a few years ago, not to require original equipment manufacturers
(OEMs) to include additional PM emission controls in new Tier 3 engines, apparently based on
the OEM’s arguments regarding technical feasibility and cost-effectiveness. ARB now
effectively seeks to require end-use consumers of vehicles, who lack the technical expertise and
resources of OEMs, to install retrofit modifications to engines that ARB decided not to require of
OEMs. This approach is legally and technically unsound. In addition, as explained in detail
below, the proposed Rule’s approach for achieving these emission reductions from ultimate
purchasers, including the imposition of unworkable retrofit requirements and other inflexible
mandates on GSE, would be arbitrary and capricious and contrary to law, and preempted under
the federal Clean Air Act (CAA), Federal Aviation Act (Aviation Act), and Airline Deregulation

Act (ADA).



However, ATA believes the same ultimate emission reductions proposed by ARB could
be achieved under an approach that establishes clear, unchanging fleet average emissions
requirements for 2014 and 2020, and that allows fleets the flexibility to determine how to
achieve those emission reduction goals in the most cost-efficient and least burdensome manner.
To this end, ATA has proposed a “Fixed Target Compliance Option,” including proposed
regulatory language (Exhibit A, attached hereto). In addition, AT A proposes changes to ensure
appropriate credit for electrification of GSE (both for electric purchased in the past and going
forward), which will further alleviate unnecessary burdens imposed by the Rule, without
compromising its ultimate objectives and by encouraging where feasible the adoption of what is
the most environmentally sound technology in the long-run.

Notwithstanding ATA’s fundamental position that ARB lacks the authority to regulate
GSE in the manner contemplated in the proposed ORD Rule, ATA has been working with ARB
staff for over a year to help ARB develop a more practical regulation designed to achieve ARB’s
emission reduction goals using a more straightforward, common-sense approach, that avoids the
needless uncertainty and burdens of the current proposed ORD Rule. While the changes set forth
herein would not address ARB’s lack of authority to regulate GSE in this manner, they would
result in a significantly less objectionable Rule.?

Although we disagree regarding ARB’s authority to regulate GSE, ATA very much
appreciates the dedication, hard work, and willingness to listen demonstrated by ARB staff
throughout the rulemaking process. ATA believes that staff deserves to be recognized for this

effort, which has resulted in many practical improvements to the proposed Rule. We understand

* ATA and its members expressly reserve the right to bring suit to challenge the ORD Rule, on
preemption or any other grounds, regardless of whether or not ARB elects to make the changes to the
Rule described in these comments.



that staff intends to release additional proposed changes to the Rule in advance of the Board’s
July 26 hearing, which ATA hopes will help further address some of the problematic aspects of
the Rule. ATA looks forward to having the opportunity to review and evaluate any such
proposed changes, and reserves the right to supplement these comments to address them.

BACKGROUND

L The Diesel Airport Ground Support Equipment (GSE) Targeted by the ORD Rule
is Integral to Aviation

As the Federal Aviation Administration (FAA) has confirmed, “reliable GSE equipment
is . . . essential to safe and efficient use of navigable airspace.”* Diesel GSE in particular
perform a myriad of complex and time-sensitive functions essential to the safe and efficient use
of the National Airspace System. These functions include aircraft maintenance, fueling, deicing,
starting aircraft engines, moving aircraft to and from the gate, and loading, unloading, and
sorting cargo and baggage. The ability of GSE to perform all of these activities quickly, reliably,
and in close coordination with each other and with the various types of aircraft in operation at
various airports each day, directly affect the ability to move aircraft efficiently from the gate,
through the runway queue, and into the National Airspace System safely and on schedule.

Among other things, even one piece of unreliable or underperforming GSE may mean
that an aircraft is not ready to enter or leave the gate at the appointed moment, or cannot be

moved across busy taxiways and runways to receive maintenance or to enter the runway queue in

* See Exhibit B, Letter from Paul Dykeman, Deputy Director, Office of Environment and Energy,
FAA, to Donald Zinger, Assistant Director for Transportation and Air Quality, U.S. EPA, Attachment at 6
(August 24, 2000); see also id. (“GSE equipment is necessary to landings and takeoff of aircraft. Aircraft
are dependent upon GSE for maintenance, fueling, housing, and in some cases, for movement on the
ground as well as a myriad of other activities that are critical to the safety of aircraft and flight
preparation.”). FAA exercises primary and exclusive jurisdiction over aviation-related operations and its
interpretations in such matters supercede state law. Arapahoe County Pub. Airport Auth. v. FAA, 242
F.3d 1213, 1220-1221 (10th Cir. 2001).



a prompt and coordinated manner. Failure of a diesel aircraft pushback, for example, can leave a
fully loaded passenger plane stranded between the gate and the runway -- creating a potential
hazard to passengers, other aircraft, and ground personnel, and upsetting the carefully
choreographed interplay of aircraft and GSE. This intricate network of operations is carefully
designed and closely regulated at the federal level to achieve safe and efficient closely-timed
take-offs, landings, service of aircraft, and loading and unloading of passengers and cargo.

Even a short interruption or delay in a single flight caused by underperforming GSE will
affect the timing and routing of other aircraft on the ground, resulting in, for example, delays in
aircraft reaching the runway queue on time and consequent compression of the time between
take-offs. Unlike many other off-road equipment applications to be addressed by the proposed
Rule, GSE functionality cannot be compromised to achieve other regulatory goals. A GSE
vehicle that underperforms in the midst of a busy airport operation cannot simply be pulled aside
and replaced by a virtually identical unit with minimal safety and economic impacts, as may
typically be the case in many construction applications or other activities governed by the Rule.
In some cases, an airline or airport may have only one of a particular type of specialized GSE
vehicle. In any event, even if a backup unit exists, it is not acceptable to disrupt airport
operations to allow an underperforming unit to be removed from the tarmac, while another unit is
pulled from service elsewhere and driven across a busy airfield to take its place.

There are approximately different 200-300 makes and models of GSE in operation at
airports in California today, performing very specialized functions. While extraordinarily
diverse, the total number of GSE in California is relatively small, accounting for approximately
1% of the equipment subject to the proposed Rule. Within this 1%, there are very small sub-

niches of GSE that perform extraordinarily specialized functions at airports, and for certain GSE



types there may exist fewer than a handful of units even at a major airport (if not in the entire
State). Thus, GSE represents a very small market for engine and vehicle manufacturers.
However, given its critical role in the National Airspace System, GSE has disproportionate
significance to the State and national economies.

Even apart from compliance with any emission regulation, managing an effective GSE
fleet raises a host of unique engineering, planning, and operational challenges. In the context of
complying with air emission rules, however structured, the addition of retrofits or use of any new
engine technologies in GSE requires additional engineering, design, and development by airlines,
who are often forced to seek to work together with OEMs. Integration of such technologies into
GSE in a way that does not impede safe and efficient air transportation also requires substantial
real-world testing and personnel training to ensure that modified or redesigned units are reliable,
can perform the necessary functions safely and effectively in an airport setting, and can be
successfully integrated into the overall aircraft service scheme. These additional steps are unique
for GSE, and involve significant additional lead-time (typically at least 2-3 years), cost,
uncertainty, and potential for operational disruptions. The end result of such efforts may be to
demonstrate that a particular technology is simply not appropriate or feasible for a particular type
of GSE.

1I. Summary of Proposed ORD Rule

As proposed in April 2007, and with suggested modifications proposed by ARB staff on
May 23, 2007, the ORD Rule would establish a highly complex framework for regulating both
diesel PM and NOx emissions from in-use off-road vehicles that contain diesel engines with a

maximum power of 25 horsepower (HP) or greater, including GSE. Proposed Regulation for In-



Use Off-Road Diesel Vehicles, 13 CCR § 2449(b) (ORD Rule or Rule).” Under the Rule, fleets
would be required to comply by March 1 of each year with either progressively more stringent
fleet average requirements, or draconian BACT turnover and retrofit mandates, for both NOx
and PM emissions. These requirements would commence in 2010 (for “large” fleets) or 2013
(for “medium” fleets)® and continue through 2020. Id. at § 2449(d)(1)(A)-(2)(B). As discussed
below, the fleet average targets to be achieved by each fleet must be recalculated each year using
a complex formula, and both the fleet average targets and calculated emissions vary each year
based on the fleet’s HP composition on the March 1 compliance date. Under the BACT path, the
fleet horsepower required to be replaced or retrofit is determined based on a percentage of the
fleet’s HP as of the previous March 1. /d. at § 2449(d)(1)-(2).

Notwithstanding that the fleet’s emissions or targets cannot be known with certainty until
the March 1 compliance date, under the Rule at some undefined point prior to March 1, the Rule
requires that “[e]ach year, each fleet must determine if it will be able to meet the fleet average
requirements [for each pollutant] for the next March 1 compliance date, and if not,” the fleet
must meet the severe BACT turnover and/or retrofit requirements by that date. See id. at
§ 2449(d)(2).

A, Fleet Average Requirements

As noted above, the NOx and PM requirements for each fleet must be determined each

year depending on the fleet’s HP distribution. The NOx or PM fleet average emissions

> The proposed regulatory language, with the May 23 revisions, is available at:
www.arb.ca.gov/msprog/ordiesel/documents/RevisedProposedRegLanguage pdf.

® The Rule includes separate provisions for “small” fleets, defined as those with 1,500 or lower
total HP, owned by a small business or municipality. See Sec. § 2449(c)(20)(C). Since the GSE fleets of
most or all airlines will not qualify as “small” under this definition, these comments are focused on the
Rule’s requirements for large and medium fleets.



requirement (Target Rate) is calculated by taking the sum of the maximum HP for each covered
vehicle times its target emissions number (Target), which may vary by more than 300% for a
given model year based on which of eight HP categories the vehicle falls under, and dividing by
the total maximum horsepower for the fleet. The NOx Targets for the eight vehicle HP
categories change and become more stringent every year, resulting in 88 different vehicle target
combinations for NOx (each of which is weighted by the rated HP of each unit) over the course
of the Rule. The PM Targets change every two years, resulting in an additional 48 possible PM
target combinations for a given vehicle over the course of the Rule. /d. at § 2449(d)(1)(A).

The fleet’s calculated fleet average emissions (Index) is computed by multiplying each
vehicle’s maximum HP times its assigned “emissions factor,” adding the resulting figures for
each vehicle, and dividing by the fleet’s total maximum HP. /d. As noted above, each vehicle
has two emissions factors -- one for NOx and one for PM, based on each vehicle’s model year
and HP category. See Proposed ORD Rule, Attachment A. The Rule provides approximately
200 model year / horsepower combinations that are assigned NOx and PM emissions factors.
See id. Fleet owners may elect each year to factor in annual hours of operation for each vehicle
(if all are equipped with hours-of-use meters) in the calculation of that year’s NOx and PM
Indices. Id. at § 2449(d)(1)(D).

To determine compliance, fleet owners or operators must calculate the fleet average
emissions Index each year and measure it against the Target Rate, both of which are based on the
fleet as it will exist on the next March 1 compliance date. If the Index exceeded the Target Rate
on March 1, then the fleet will be deemed to have violated the Rule.

Given that a fleet’s Target Rate and Index Rate can only be determined based on the fleet

as it exists on the March 1 compliance date, compliance with the fleet average requirement must



be achieved through planning that depends on a prediction of the future composition of the fleet.
The Rule provides no fixed targets to be achieved and no meaningful lead-time to achieve them.
Instead, compliance can only be measured on March 1, essentially looking backward at the
emission reductions and fleet changes over the past year. /d. at § 2449(d)(1)(A)(2) (“For each
compliance date, a large or medium fleet must demonstrate that its Diesel PM Index was less
than or equal to the calculated Diesel Target Rate.”) (emphasis added); id. at § 2449(g)(2)(A)
(fleet must certify to ARB that it “was” in compliance as of March 1). Fleet operators who fail
to achieve compliance are subject to civil and criminal penalties. See id. at § 2449(k).

B. BACT Requirements

Fleet operators that predict that they may be unable to meet the fleet average requirement
for either NOx or PM by the March 1 deadline must instead comply, by that same deadline, with
inflexible and severe Best Available Control Technology (BACT) requirements for that
pollutant. The percentage BACT requirements are calculated based on the horsepower of the
fleet’s engines as of March 1 of the prior year. /d. at § 2449(d)(2). Fleets that believe they will
not meet the NOx fleet average requirements must “turnover” 8% of the total HP of the fleet that
existed on March 1 the previous year. The requirement rises to 10% after 2015. Id. at
§ 2449(d)(2)(A)(1). Even if a fleet seeks to achieve compliance under the NOx BACT path, it
must also meet the NOx fleet average target by March 1, 2020, or it must continue 10% annual
turnovers until achieving the fleet average. /d. at § 2449(d)(10).

For purposes of compliance with the NOx BACT provisions, “turnover” means retiring a
vehicle, designating it as low-use, “re-powering” it by replacing the engine with a Tier 2 or
higher engine, or applying a Verified Diesel Emission Control System (VDECS) for achieving a
certain level of NOx reductions (none of which have been verified by ARB to date). /d. at

§ 2449(d)(2)(A). Vehicles are exempt from the NOx turnover requirement until they are 10

9.



years old, as are certain specialty vehicles, vehicles retrofit within the last six years, and vehicles
with Tier 4 interim or final engines. /d. at § 2449(d)(2)(A)(4).

Similarly, fleets that predict they will fail to meet the PM fleet average requirements must
instead retrofit 20% of their total horsepower with the highest level VDECS during the previous
year. Id. at § 2449(d)(2)(B)(1). However, as part of ARB staff’s recommended changes issued
May 23, 2007, certain replacements of existing equipment with interim or final Tier 4 vehicles
may also be counted toward satisfaction of the 20% PM BACT retrofit requirement. /d. Engines
in vehicles less than five years old are exempt, as are engines for which there is no Level 2 or 3
VDECS available, engines for which the only VDECS available has been determined by ARB to
impair the safe operation of the vehicle, engines equipped with diesel particulate filters when
new (likely Tier 4), and engines already retrofitted with Level 2 or 3 VDECS that was the
highest level VDECS at the time of installation. /d. at § 2449(d)(2)(B)(4). Thus, as time passes,
previously exempt units would become subject to the BACT retrofit requirements (e.g., as units
reach five years old, or ARB issues a “verification” for a new diesel PM VDECS).

Determining at what point to decide whether to opt for the BACT approach each year is,
at best, a highly uncertain and speculative exercise, because of the constantly shifting NOx and
PM Target Rates, among other factors.

C. 2021 Retrofit Mandate

Even after a fleet meets the final PM and NOx Target Rates by 2020, the ORD Rule then
mandates that it retrofit by March 1, 2021, a/l remaining vehicles not exempt under the PM
BACT provisions with the highest level VDECS then available. /d. at § 2449(d)(2)(B). In other
words, regardless of whether a fleet previously achieved compliance under the fleet average

emissions approach, and regardless of the fleet’s actual average emissions level by 2021, in the
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end the ORD Rule effectively requires fleet owners to comply with both the fleet average and
BACT requirements.

D. Additional Requirements

The ORD Rule imposes a number of other requirements, including idling limits for all
fleets of not more than five minutes. /d. at § 2449(d)(3). The Rule would require labels marked
with an ARB-issued equipment identification number to be affixed on each vehicle in “clear
view” following certain specifications. /d. at § 2449(f). The Rule also imposes a number of
reporting requirements with which regulated fleet owners must comply on an annual basis,
including certifications of compliance. /d. at § 2449(g). Fleet owners must also maintain
detailed records and provide them to ARB within five business days upon request. /d. at
§ 2449(h).

ANALYSIS

L The Board Should Defer Action on the Proposed Rule to Allow a Meaningful
Opportunity for the Submission and Review of Public Comments

California law requires that public comments be considered by the Board before it takes
action on a regulation. Cal. Gov’t Code § 11346.8 (requiring an agency to “consider all relevant
matter presented to it before adopting, amending, or repealing any regulation”); Cal. Gov’t Code
§ 11346.4 (requiring that public be afforded at least 45 days to prepare and submit written
comments). Given the public comment deadline of July 25, just one day before the hearing at
which the Board is currently scheduled to vote on whether the Rule should be adopted, it would
be impossible for the Board to perform any meaningful review of the written comments before
acting. Although the Board is authorized by California law to delegate various functions to the
Executive Officer, the Board cannot legally direct the adoption of the rule, make any statutorily

required findings (or findings in support of a request for EPA authorization under CAA 209(e)),
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or reach any other conclusions concerning the proposed rule until after ARB has reviewed and
considered the written comments. See Cal. Gov’t Code §§ 11346.4, 11346.8; see also Building
Code Action v. Energy Resources Conservation and Development Commission, 162 Cal. Rptr.
734, 743 (Cal. Ct. App. 1980) (invalidating regulation due, in part, to the agency’s failure to
consider matters presented in comments).

In addition, given our understanding that ARB intends to issue a revised proposed Rule at
or just before the July 26 hearing at which the Board is scheduled to vote, ARB should allow 45
days from the release of any such revised proposal for stakeholders to evaluate the revised
proposed Rule as a whole and prepare and submit written comments. Cal. Gov’t Code § 11346.4
(requiring that public be afforded at least 45 days to prepare and submit written comments);
Tidewater Marine W. v. Bradshaw, 927 P.2d 296, 303 (Cal. 1996) (“The Legislature wisely
perceived that the party subject to regulation is often in the best position, and has the greatest
incentive, to inform the agency about possible unintended consequences of a proposed
regulation.”).

Accordingly, the Board should not vote on the Rule at the July 26 Board meeting, but
should defer action, at least until the next scheduled Board meeting. The Board should also
extend the comment period to allow the regulated community a full and fair opportunity to
evaluate the proposed Rule as revised, and to provide factual, technical, and legal comment, and
to allow the Board adequate time to review and consider the comments before acting.

1I. The Rule is Needlessly Complex and Unpredictable

A, The Requirements Change Unpredictably Each Year, Impeding Compliance
Planning

As ARB recognizes, the proposed Rule is extremely complex. See, e.g., Initial Statement

of Reasons for Proposed Regulation of In-Use Off-Road Diesel Vehicles (“ISOR”) (April 2007)
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at 25. While complexity creates many difficulties and compliance burdens, the more significant
problem with the Rule is its uncertainty and constantly shifting emission requirements. As noted
above, the fleet average emission Targets (and to a lesser degree the BACT turnover and retrofit
targets) not only change every year (for NOx) or every two years (for PM), but vary each year
for each fleet based on that fleet’s unique horsepower composition on the compliance date.
Similarly, the calculation of the fleet’s average emissions, called its “Index” (which must be at or
below the Target), also varies for both PM and NOx based on the horsepower category of each
vehicle in the fleet on the compliance date.

As a practical matter, the proposed Rule simply does not allow GSE operators to know
with reasonable certainty the Rule’s requirements in advance of the compliance date. As of
March 1 of every year addressed by the Rule, each fleet must re-calculate its unique fleet average
emissions target, and the fleet’s emissions index, based on a complex formula that assigns ever-
shifting emission targets and emission factors to each vehicle based on its horsepower category.
As of that same date, the fleet must demonstrate that its emissions Index “was” less than or equal
to the Target Rate. See Proposed ORD Rule §§ 2449(d)(1)(A)(1), 2449(d)(1)(A)(2). However,
changes in the composition of the fleet can, over time, significantly change its fleet average
emissions and compliance target. For GSE, such changes may be dictated by factors such as:

(1) equipment failure; (2) expanded service; (3) new routes; (4) changes in aircraft ground
service needs or procedures; (5) changes in the types or numbers of aircraft serviced,

(6) introduction of new aircraft with different ground support needs; (7) airport infrastructure
changes, requirements or restrictions; (8) airport procedures and safety regulations; or

(9) replacements with new or improved equipment. The impact of such changes to the fleet’s

-13-



NOx and PM Target and Index cannot be accurately predicted, and inadequate allowance is
made for changes that may occur beyond the operator’s control.

B. Fleet Changes and Other Factors Beyond the Fleet Owner’s Control
Contribute to the Creation of an Unpredictable Moving Target

Manufacturers, and not fleet operators, determine the horsepower of new equipment.
Users of GSE in particular, due to the small size of the GSE market, have little control over the
horsepower ratings of the engines in new GSE equipment made available for purchase. For
example, as ARB staff is aware, due to a phenomenon known as “horsepower creep,” new Tier 3
or 4 equipment may only be available in higher-than-expected horsepower ranges. As
manufacturers develop and introduce new engines, the horsepower of the updated version of an
engine model often changes. OEMs often change horsepower ratings for their own business
purposes, or to facilitate their own broader compliance issues with respect to fleet fuel economy
or other regulatory requirements. Such changes may unexpectedly and significantly change a
fleet’s horsepower composition, and thus its calculated fleet average emissions and targets under
the Rule.

For example, when a fleet needs to order and obtain new Tier 3 or 4 replacements for
older GSE models that a manufacturer previously offered at a particular power rating (e.g., 90
HP), it may learn that the manufacturer has, for its own reasons, decided that the equipment will
be made available only at a higher rating (e.g., 120 HP). This seemingly minor change, outside
the operator’s control, would place the new units in an entirely new HP category and could
dramatically change the NOx and PM Targets (and Index) for those units under the ORD Rule.
In the above example, the PM Targets for the new units for 2012 and 2013 would change from
0.46 to 0.26 g/bhp-hr, a 43% drop. Id. at § 2449(d)(1)(A)(2), Table 2. Because the calculations

are HP weighted, the more stringent target for the new unit would also receive 33% more weight
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in the calculation of the overall fleet Target Rate. The HP change would also change the HP-
weighted emissions factor assigned to the unit for purposes of calculating the fleet’s PM Index.

End users have little or no control over this phenomenon, nor any significant ability to
predict horsepower changes in future new vehicles available from OEMs.” The lack of control is
particularly pronounced for a small market such as GSE. OEMs simply do not design engines
with GSE in mind -- but instead assign for use in GSE engines designed to accommodate the
needs of much larger markets.®

C. Integration of New Engines and Emission Technologies Into GSE Fleets

Requires at Least 2-3 Years, and Any Regulation Must Provide Clear
Targets Fixed Years in Advance

The ever-changing targets of the Rule simply fail to accommodate the need for careful
advance planning to maintain the safe and efficient operation of the National Airspace System.
Even without emission regulations, as ATA has explained in detail in previous comments to
ARB, the process of acquiring and integrating new technologies into the GSE fleet typically
takes more than 2-3 years. See, e.g., Exhibit C, ATA Comments on Proposed LSI Rule (June 17,
2005) (incorporated herein by reference). Obtaining and integrating new units into airport
operations requires a multi-year process consisting of: identifying GSE needs, obtaining
approval for the necessary capital, placing orders and negotiating with OEMs to obtain

equipment with the required capabilities, training personnel on safe operation, testing the

" The fact that OEMs have direct control over vehicle emission characteristics, particularly for
smaller markets where end-users have little influence as consumers, further illustrates why emission
reductions should be achieved primarily through regulation of OEMs and not end users -- wisdom that is
reflected throughout the applicable federal and California statutory schemes. See Part VI, below.

® As one recent example, for the past 12 years the Cummins 5.7 Liter turbo diesel was delivered
in a 165 horsepower package, well suited for various GSE applications, including cargo loaders.
Recently, however, the engine was changed to a 6.2 Liter engine with a significantly higher horsepower
rating (which was more than needed for those GSE applications).
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equipment to ensure seamless functionality under airport conditions, installing new facility
infrastructure and obtaining approvals from airport authorities.

Given the small market that GSE represents for original equipment manufacturers, the
airlines often experience delay in obtaining new GSE units that incorporate the latest engines --
with a number of carriers now reporting delays in obtaining units that incorporate Tier 3 engines,
which have been nominally available since model year 2006 (for certain horsepower ranges).
Similar delays are expected for GSE that incorporate Tier 4 engines, after those engines are
nominally available for off-road purposes. While, for certain types of delay, the proposed ORD
Rule allows for compliance extensions (sometimes requiring a formal request and demonstration
to the Executive Officer), the potential for delay nonetheless further complicates planning
(particularly for delays that do not qualify for or receive compliance extensions under proposed
Sections 2449(e)(6) or (e)(9), or under the “Hours in Fleet Average” compliance option of
proposed Section 2449(d)(1)(D)).

The unpredictable effect on a fleet’s PM and NOx Target and Index of adding new
equipment, or making other changes intended to improve future fleet average emissions, make
compliance planning under the proposed Rule virtually impossible. Moreover, the Rule does not
adequately account for the real possibility that new equipment (Tier 3 and 4) will fail to operate
properly or as intended, necessitating increased use of existing equipment or other changes, and
potentially denying or limiting the expected emissions benefit from the new equipment. The
unpredictable and moving Targets and Indices of the ORD Rule do not accommodate the careful
advance planning necessary to meet aircraft support needs (and are inconsistent with the safe and

efficient operation of the National Airspace System as discussed below).
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In this regard, the Rule fails to respect the legitimate expectations of responsible
operators, such as the airlines, who are committed to be certain, through prospective planning,
that they will be in compliance with all applicable regulatory requirements. The ORD Rule’s
provisions make it impossible to know with any certainty the regulatory Target, or a particular
fleet’s calculated emissions Index, until the day compliance is required -- at which time it is too
late to make meaningful changes to the fleet. The proposed Rule precludes the very sort of
responsible and careful compliance planning that ARB should encourage.

There is no reason why ARB (apparently for the first time in its history) should adopt a
major regulation whose primary emission requirements shift constantly for each fleet, and
embrace arbitrary requirements that can be determined with certainty for planning purposes only
by reference to facts as they exist in the future. ATA expects the ORD Rule to require the
airlines to spend at least $100 million, and to retrofit or replace virtually every unit of diesel GSE
in California over a ten-year period. Given the magnitude of this task, the Rule must, at the least,
allow fleet operators to plan effectively and achieve some level of assurance that this effort will
result in compliance. Anything less is unacceptable to our members, and should be unacceptable
to ARB.

1I1. The Rule Requires Extensive Double Conversions of the Same Equipment

The requirements of the rule as currently proposed, with annual fleet average standards
for both NOx and diesel PM, lead to situations in which compliance with the rule will require
“double control” of the same equipment, including purchases of new units to meet early year
requirements that must later be retrofit to meet later requirements, or retrofit of existing units that
must later be scrapped once new Tier 4 vehicles are available.

Given the structure of the Rule, fleet managers will have little alternative but to engage in

large-scale purchases of Tier 3 engines to achieve compliance with early year targets. However,
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these newly-acquired vehicles will not satisfy the Rule’s stringent final 2020 fleet average
targets, and many or all must be scraped or retrofit within a few years in order to maintain
compliance with the Rule’s requirements. In part, this is because the Rule imposes inflexible,
inconsistent, and stringent annual requirements for the control of two different pollutants at the
same time. Control of NOx and diesel PM are generally accomplished through different and not
always complimentary means. For example, while VDECS retrofits theoretically could reduce
PM emissions sufficiently to satisfy in large measure the early-year fleet average requirements
for PM (setting aside for the sake of argument the problematic aspects of such retrofits for GSE,
discussed in Part VI, below), the early NOx fleet average standards can currently be met only by
replacing vehicles or vehicle engines.

Most or all of the new Tier 3 engines acquired for purposes of compliance with the early-
year targets of the ORD Rule will either need to be scrapped in favor of Tier 4 or will require
retrofit with Level 3 VDECS, either within a few years of acquisition (to comply with PM fleet
average requirements), or to comply with the 2021 retrofit mandate. As discussed below in Part
VLA, given the highly diverse GSE fleet, any attempt to install VDECS would require a
significant design/engineering effort, even after which the feasibility and operational reliability
of the retrofit is not assured. In addition, such Tier 3 engines will also quickly become a liability
with respect to compliance with the Rule’s later-year fleet average emission standards. A
regulatory structure that provides enough flexibility to allow significant investments in Tier 4
engines would avoid most or all of the double control issues presented by the current proposed

Rule, and speed the introduction of vehicles that contain such new engines.
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IV. The Rule Should be Restructured to Impose Clear, Prospective, and Fixed Fleet
Average Emission Targets

Many of the practical flaws with the ORD Rule can be addressed, without compromising
ARB’s air quality objectives, simply by providing fleet operators with certainty regarding the
level of emission reductions they must achieve. However, ARB failed to include among the
regulatory alternatives considered any option for providing fixed (or more predictable) PM and
NOx fleet average targets. ISOR at 59-61; Technical Support Document for Proposed
Regulation for In-Use Off-Road Diesel Vehicles (“TSE”) (April 2007) at 153-158. As ARB has
done with numerous previous regulations, there is no reason why ARB cannot identify an
appropriate fleet average emissions approach that provides clear, prospective, and fixed
requirements for each fleet.

ARB can readily devise any number of alternatives that achieve the same goals without
the vagaries and extreme uncertainty of the current proposal. As one straightforward example,
ATA suggests that ARB rework the Rule to allow fleets to achieve the same emission reductions
by 2014 and 2020 as under the proposed Rule, providing the certainty and regulatory
predictability needed for meaningful compliance planning by operators. Under this approach the
Rule would impose two fleet average targets, that each fleet could calculate years in advance --
one reflecting California’s need to have emission reductions in place by 2014 to achieve the
2015 SIP target, and one reflecting ARB’s final 2020 emission reduction goals. Each fleet
would be required to develop ORD compliance plans for each target, which would describe the
changes planned to their existing ORD fleet over the ensuing 4-5 year period. Proposed
regulatory language to implement this approach is provided as Exhibit A hereto.

Under this approach, each fleet would identify its current emissions baseline and

calculate a “fixed” 2014 fleet average emissions target based on its 2010 horsepower mix. The
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fleet would then be required to implement the combination of controls necessary to achieve
compliance with the fixed target by 2014. Thus, the airlines would have four years to achieve a
known level of emission reductions (with an opportunity to “cure” any minor unanticipated
shortfalls within a few months).

Each fleet would prepare a new ORD plan in 2015, to achieve the same final fleet
averages reflected in the current ORD Rule proposal by 2020. Fleets would be allowed to
modify their ORD plans to incorporate any improved technologies that may develop during the
implementation of the Rule, or to accommodate fleet changes.

This approach will allow ARB and local air districts to have in place by 2014 the
emission reductions needed to meet the state’s 2015 SIP deadline, and allow ARB to satisfy its
2020 Diesel Risk Reduction Plan goal, while providing operators with critical flexibility and
planning certainty. It will also:

o Substantially reduce the number of double conversions of the same equipment (see

Part I1I, above). Because Tier 4 vehicles or interim Tier 4 vehicles with the lowest
PM emission rates will not be available until 2011-2013, allowing operators
flexibility in achieving the 2014 SIP reductions will allow them to invest more
heavily in the best and cleanest new equipment, Tier 4, instead of mandating

unworkable retrofits of older equipment and purchases of inferior engines that will
need to be replaced with Tier 4 to achieve the Rule’s final emission targets;

o Allow operators to avoid the infeasible BACT compliance path and the uncertainties
and operational problems, and additional GHG emissions (see TSD, Appx. I),
associated with retrofits;

o Allow meaningful planning and reduce operational problems associated with
executing unnecessarily frequent, and repeated, GSE fleet turnovers to meet annual

requirements.

There is no reason why ARB, in crafting what appears to be the most burdensome and
costly off-road in-use regulation ever proposed or adopted in the United States, cannot (at a
minimum) make clear a reasonable period of time in advance the precise requirements that fleet

operators must meet. The Executive Officer has determined that the proposed Rule “may have a
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significant statewide adverse economic impact,” and asks the public for submission of alternative
approaches, including “consolidation or simplification of compliance and reporting
requirements.” Notice of Public Hearing to Consider the Adoption of a Proposed Regulation for

In-Use Off-Road Diesel Vehicles (posted at www.arb.ca.gov/msprog/ordiesel/ordiesel htm, April

5,2007). However, ARB staft has not identified or evaluated in the rulemaking record any
approach that provides fixed fleet average targets for NOx and PM. As it has done in many
previous regulations, we are confident that ARB staff can develop a proposal that sets forth clear
prospective requirements for the regulated community to achieve. ATA stands ready to work
with ARB staff, and to identify and develop any additional alternative approaches that will
achieve these goals.

V. The Rule Should Provide Adequate Credit for Environmentally Superior
Compliance Options

A, The Rule Should Encourage Electrification by Ensuring Appropriate Credit
for Existing and New Electric

1. Electric Equipment Should be Credited Based on a Comparable
Horsepower Ficure

While the proposed Rule allows credit for electric vehicles based on the horsepower (HP)
of any diesel vehicle that it replaced, it provides inadequate credit for new electric equipment
that is added and does not “replace” an identifiable existing diesel unit. For such “new” electric,
the Rule requires using the HP of the electric motor used -- a figure which is essentially
meaningless, usually not readily available to the end-user, and not comparable to the HP ratings
given to internal combustion engines. The Rule should provide credit for all electric GSE based
on the average HP for all diesel GSE in a given category (which is consistent with the approach

taken by ARB in its recently-adopted large spark-ignition regulation), or using other reasonable
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default values that assign an HP figure to electric that is similar to the HP rating of a comparable
diesel vehicle.

2. Full Credit Should be Provided for Early Electrification

Where feasible, ATA strongly supports electrification as a means of reducing air
emissions from diesel vehicles. While not all GSE functions are amenable to electrification,
ATA’s members have been at the forefront in terms of moving the technology forward and have
made substantial early voluntary investments in electric-powered GSE in appropriate
applications in California and elsewhere. Every effort should be made to ensure that the Rule
provides appropriate credit to fleet operators who install, or have already installed, electric
equipment -- which emits zero diesel PM and NOx (and can be recharged from renewable, GHG
efficient, sources). Every appropriate electric unit should be counted and credited under the
Rule.

However, as currently proposed, the ORD Rule provides that electric GSE vehicles
purchased prior to January 1, 2007, are limited to 20% credit toward the fleet average
requirements. See Proposed ORD Rule, § 2449.1(d)(1)(C)(2)(a). Limiting credit for early GSE
purchases to only 20% is not warranted, particularly where a given airline can demonstrate that
more than 20% of its electric GSE purchased prior to 2007 replaced or performs work that would
otherwise be performed by diesel equipment, or otherwise should be credited toward compliance
with the ORD Rule. Early purchases of electric non-GSE equipment are not subject to a 20%
limit, and no such inflexible cap should apply to GSE. While, as ARB staff has confirmed to
ATA, under the proposed Rule early purchases of GSE may also be fully credited toward
compliance with ARB’s large-spark ignition (LSI) regulation (see proposed Section
2449 1(d)(1)(C)(2)(a)(i-11), (b)(ii1)), fleets that have achieved compliance with the LSI rule

without that additional credit should not be limited to only 20% credit toward the ORD Rule for
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early electric purchases that otherwise deserve full credit toward ORD Rule compliance.
Similarly, the fact that electric GSE purchases were made before the ORD regulation was
proposed provides no reason to deny such early investments in electric the additional double-
credit incentive provided toward the early fleet average emission targets (2010-2016) for electric
purchased on or after January 1, 2007. See Proposed ORD Rule, § 2449.1(d)(1)(C)(2)(1)(b).

Providing less credit for early electrification penalizes those airlines that took the most
extensive voluntary action to achieve emission reductions, and would set a negative policy
precedent that would discourage others from voluntarily investing in new emission reduction
technology before being forced to do so through regulation. Arbitrarily limiting the credit
available for early voluntary emission reductions effectively rewards operators for delaying such
investments until regulation is contemplated.

In this regard, the May 23 comments submitted by the South Coast Air Quality
Management District (SCAQMD) are counterproductive and illogical. The SCAQMD singles
out GSE and asks ARB to discourage its electrification by disallowing any credit for electric
GSE.” There is no basis for engaging in disfavored treatment of GSE or for discouraging
electrification. Where feasible, electrification is widely recognized as an environmentally
superior compliance option that should be encouraged through incentives and additional credit,
due to its zero vehicle emissions of PM, NOx, and other pollutants, and the potential to reduce
greenhouse gas emissions inventories. Among other things, the benefits of electric are reflected
in ARB’s Zero Emission Vehicle Program, which provides that zero and near-zero emission

vehicles are a key element of California's plan for attaining health-based air quality standards.

® Letter from B. Wallerstein, SCAQMD, to C. Witherspoon, ARB, dated May 23, 2007,
Attachment 1 at 3. Available at: www.arb.ca.gov/lists/ordiesl07/922-ordiesl07-ws-12 pdf.
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SCAQMD’s comments are inexplicable, but appear based in part on a misunderstanding
of the now-terminated South Coast Ground Service Equipment Memorandum of Understanding
(MOU), which was entered voluntarily by ATA member airlines who came forward to achieve
early air emission reductions at a time prior to any comprehensive regulatory regime in
California targeting emissions from GSE (or from other types of existing off-road engines).
Pursuant to its terms, the MOU was terminated in light of ARB’s statewide regulatory effort to
impose a comprehensive set of requirements on GSE statewide, which were not consistent with
the MOU requirements. Past participation in the MOU does not today yield its signatories any
credit toward compliance with the generally applicable regulations now being adopted and
implemented by ARB to displace it (moreover, a number of non-ATA operators of GSE did not
come forward to participate in the MOU in the first instance).

SCAQMD also recites a speculative notion of “avoid[ing] any possible overlaps with

29

existing and future regulations.”'® Not surprisingly, given ARB’s conclusion that the proposed
ORD Rule already “represents the economic limit of what industry could bear,” (ISOR at 3),
ARB has indicated no plans for future regulation that “overlaps” with the ORD Rule, and none is
warranted. In any event, there is no reason to discourage desirable compliance activities under
the current proposed Rule based on sheer speculation about future rules (and, as always, any
terms needed to harmonize any future rules would more appropriately be handled as part of the
future proposal once its terms are known, and not by distorting the current proposal based on
speculation).

SCAQMD also incorrectly asserts that “[c]redits for GSE electrified prior to or after 2007

are already taken into account in the previous MOU with the airlines and/or included in the

IOId
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CARB’s large spark-ignited [sic] (LSI) regulation.” Letter from B. Wallerstein, SCAQMD, to C.
Witherspoon, ARB, dated May 23, 2007, Attachment 1 at 3. As noted above, the MOU
signatories derive no credit toward regulatory compliance by virtue of their voluntary
participation in the MOU. Moreover, as noted above, the current ORD Rule proposal would
provide credit for only a small portion of electric GSE purchased prior to 2007, and provides
credit for electric GSE purchased thereafter only if it is not already included in the owner’s L.SI
fleet. SCAQMD’s comments are baseless and should be rejected.

B. Emission Reductions From Clean LSI Replacements Should be Credited

As part of its May 23 recommended modifications, ARB staff proposed that the Rule
allow credit for replacements of existing diesel vehicles with clean large spark-ignition (LSI)
vehicles. ATA welcomes this development, and urges the Board to accept staff’s
recommendation to revise the Rule to afford credit for replacement LSI vehicles. There is no
reason to deny credit for clean LSI replacements, which will reduce diesel PM to zero and
provide NOx emissions roughly 3 or 4 times lower than any diesel option available during the
early years of the Rule (particularly before the introduction of Tier 4 off-road engines), and at a
lower cost. Allowing credit for reductions accomplished through LSI replacements will improve
compliance flexibility and reduce the regulatory burden, without compromising emission
reduction goals. Given ARB staft’s determination that the proposed Rule “represents the
economic limit of what industry could bear” (ISOR at 3), it is particularly important to allow
sensible options that achieve the same emission reductions with increased flexibility and lower
cost. Where an operator can achieve the required emission reductions by replacing an existing
diesel vehicle with a cleaner LSI vehicle, those reductions should be credited.

ATA supports staft’s recommendation and urges the Board to revise the Rule to allow

credit for LSI replacements.
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C. The PM BACT Mandate Should Provide Credit For Replacements with New
Tier 4 Engines, and Should Not Mandate that Older Vehicles be Retrofit

As initially proposed on April 5, the Rule would have disallowed credit toward the
annual 20% PM BACT retrofit requirement for operators who prefer to buy replacement vehicles
that already incorporate emission controls, rather than trying to install and integrate retrofit
controls on existing vehicles. However, as part of its revised proposal of May 23, ARB staff
recommended to the Board that the ORD Rule be revised to allow credit toward the PM BACT
requirement for purchases of Tier 4 vehicles that replace existing vehicles.

ATA supports staff’s recommendation to allow PM BACT credit for Tier 4 replacements.
It would make no sense to mandate that end-users must try to integrate emission controls into old
vehicles, while denying them credit for purchasing Tier 4 vehicles that already incorporate such
controls. In addition to being arbitrary and capricious, this provision of the April proposal would
be contrary to the federal Clean Air Act (CAA) (see Parts IV and X, below). Moreover, ATA
believes ARB should go a step farther and allow PM BACT credit for other changes that
generate comparable omission reductions (see Part VIL, below).

VL The Rule’s Heavy Reliance on VDECS Retrofits is Arbitrary and Capricious and
Contrary to Law

The Rule as proposed is premised on the notion that compliance will be achieved through
heavy reliance on VDECS retrofits. Compliance with the fleet average emission requirements,
the BACT compliance path, and the 2021 retrofit mandate all either directly or effectively
require the end-use consumers of existing diesel vehicles to modify those vehicles by installing
retrofit VDECS emission controls. ARB recognizes this fact throughout the rulemaking record.
For example, although the fleet average emission requirements on their face do not mandate the
use of VDECS for compliance, ARB established the fleet average emission targets based on the

expectation of heavy reliance on VDECS retrofits. See, e.g., ISOR at 4. In addition, ARB
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concedes that some fleets simply “cannot realistically meet the fleet average targets, especially in
the early years of compliance,” and are therefore forced to comply under the BACT path. ISOR
at 6l.

Moreover, ARB’s evaluation of the cost of the proposed Rule is premised on the notion
that compliance with be achieved in large part through VDECS retrofits. Indeed, ARB estimates
that over half of the costs of compliance with the Rule will be for VDECS. ISOR at 39. Even if
a fleet somehow manages to comply with the fleet average emission targets from 2010 through
2020 without heavy reliance on VDECS (for example, by purchasing new Tier 3 vehicles to
comply with the early targets, and replacing with Tier 4 vehicles, once available, to meet the
final targets), the Rule requires that all fleets -- regardless of fleet average emissions -- install
VDECS retrofits on virtually all remaining vehicles (except Tier 4) by 2021.

As discussed below, the Rule’s provisions and heavy reliance on VDECS retrofits are
legally and technically problematic, particularly for GSE, and render the proposed Rule arbitrary
and capricious and contrary to law in numerous respects.

A. VDECS Are Untested and Problematic for GSE, and ARB Failed to
Adequately Consider Technical Feasibility, Lead-Time, and Cost

1. ARB Verification Says Nothing About Whether The Retrofit Can Be
Readily Installed In A Particular Vehicle

The proposed Rule presumes that any Level 2 or 3 VDECS that has been verified by
ARB for a particular engine is “available” and can be installed on a vehicle by the end-user. See,
e.g., Proposed ORD Rule, § 2449(c)(22). However, ARB verification of a diesel particulate
filter (DPF) or other retrofit device means only that the device itself can eliminate the specified
emissions and can continue to do so during its warranty period -- it does not confirm that the
device can readily be installed on a given vehicle. Nor does ARB verification address the

considerations, requisite for promulgation of the ORD Rule, of technical feasibility, extent of
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vehicle redesign, necessary lead-time, cost, or other issues involved in seeking to integrate the
retrofit into a particular piece of equipment. See 13 CCR Chapter 14 (Verification Procedure,
Warranty and In-Use Compliance Requirements for In-Use Strategies to Control Emissions
From Diesel Engines); see also TSD at 100 (“Verification is an approval from ARB which
assures end users that a verified retrofit device achieves its advertised emission reductions and is
durable.”).

A device qualifies for ARB verification after the retrofit maker demonstrates 200 hours
of “compatible” operation with “one vehicle or piece of equipment belonging to the initial
emission control group for which it seeks verification.” 13 CCR § 2705(a), (b) (Field
Demonstration Requirements). Even for the one vehicle type tested, verification does not
address the extent of technical or redesign work necessary to install the retrofit. To be found
“compatible” with the particular vehicle type tested, the retrofit must not cause engine
malfunction or damage, cause backpressure outside the manufacturer specifications, or hinder or
detract from the vehicle or equipment’s ability to perform its normal functions. /d. § 2705(a).
None of these issues were examined for GSE.

While ARB examined the technical feasibility of retrofits for various construction
equipment, ARB did not do so for GSE. See ISOR at 50-51 (noting that the retrofit devices have
been demonstrated in numerous construction situations). In discussing the technical feasibility
of DPF retrofits, ARB staff cites U.S. and particularly European experience in installing DPF
retrofits on construction and mining equipment. /d. None of the examples cited by ARB

involved GSE. Indeed, to ATA’s knowledge, no Level 2 or 3 VDECS has been successfully
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installed or tested on the various types of highly-specialized GSE -- in the U.S., Europe, or
elsewhere. "’

ARB’s failure to adequately examine and consider the technical feasibility (including
lead-time) and cost of retrofitting GSE with VDECS, renders the proposed Rule arbitrary and
capricious and well as contrary to state law. See, e.g., Cal Health & Safety Code § 43013(a)
(emission standards must be cost-effective and technologically feasible, as well as necessary to
carry out the purposes of the statute).

2. Integration of VDECS Into GSE Would be Problematic

VDECS retrofits are not an “off-the-shelf” solution, particularly for GSE. As discussed
above, GSE is a small specialized market, consisting of approximately 200-300 makes and
models of highly diverse and specialized equipment. For each make and model, installation of
VDECS would require each end-user to determine how to install and integrate the retrofit unit
into the vehicle. This involves identification and resolution of technical and mechanical issues,
not only with respect to the exhaust pressure and regeneration features of the retrofit unit, but the
overall vehicle design, including space, operator visibility, and functionality issues presented
whenever a significant mechanical addition to a highly-specialized vehicle is contemplated.

The configuration of some GSE simply will not physically accommodate any of the
VDECS retrofits approved by ARB, or will not do so without compromising the functionality of

the equipment. For example, the current design of certain aircraft tractors does not allow for

""" As part of ATA’s effort to determine and evaluate the potential for VDECS for GSE, in the
hopes of identifying any potentially viable means of compliance with the ORD Rule as proposed, ATA
representatives met with representatives of HUSS Umwelttechnik, the maker of the HUSS FS-MK diesel
particulate filter — identified as potentially the least problematic of the three Level 3 VDECS that have
been approved by ARB. Discussions with HUSS confirmed ATA’s understanding that, despite the
otherwise extensive European use of DPFs, no comparable DPFs have been installed or used on GSE in
Europe. These conversations also confirmed that seeking to integrate VDECS into GSE would pose
problematic issues of technical feasibility, lead-time, operability, and cost, as discussed above.

-20.



positioning of a retrofit outside the body and there is limited space inside the chassis. Similarly,
there are space limitations and heat concerns with placing a retrofit inside a cargo tractor that
operates in close quarters with fully-fueled passenger aircratft.

3. ARB Failed to Consider the Technical Feasibility, Lead-Time, and Costs
of Seeking to Integrate Retrofit Technologies Into GSE

In crafting the Rule, ARB failed to consider or take into account the technical feasibility
of integrating untested VDECS technologies into highly specialized and diverse GSE, nor the
limited expertise of the end-user consumers of the equipment to perform the vehicle engineering
and redesign that would be necessary. Even for those types of GSE units where installing
VDECS might ultimately be determined to be technically possible, ARB failed to consider or
account for the necessary lead-time, cost, extent of likely operational and reliability problems,
functionality issues (such as visibility impairment for vehicles with little or no space for VDECS
installation within the chassis) and added uncertainty associated with the process. ARB should
have considered these factors in deciding whether such heavy reliance on retrofits was the most
appropriate regulatory option for GSE. See, e.g., TSD at 99-127, 153-186; Cal. Gov’t Code
11346.5(a)(9) (requiring the agency to consider the costs of the rule); Cal. Health & Saf. Code
43013(a),(b) (requiring motor vehicle emission standards to be technically feasible and cost-
effective). ARB’s failure to appropriately consider these factors renders the proposed Rule
arbitrary and capricious and contrary to law.

The fact that emission control technologies exist, and may have been tested on other
types of vehicles, does not resolve the issue of the technical feasibility of installing VDECS
retrofits on GSE. Indeed, “[w]hen a technology is already in use in other industries, the court
often expects more solid evidence that the technology can be transferred to the industry in

question, or at least that relevant dissimilarities have been considered.” Natural Resources
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Defense Council v. EPA, 655 F.2d 318, 331 (D.C. Cir. 1981); see also id. at 332 (lead time
includes that “necessary to permit the development and application of the requisite technology™).
ARB has failed to consider these issues, and the rulemaking record includes no evidence
concerning what it would take to incorporate VDECS into GSE.

ARB’s unspoken and unsupported assumption of technical feasibility is also at odds with
the conclusions EPA reached in its June 29, 2004 rulemaking regarding the “Control of
Emissions of Air Pollution from Nonroad Diesel Engines and Fuel.” 69 Fed. Reg. 38958. At
that time, EPA recognized that the integration of existing emissions reduction technologies into
nonroad engines would be “challenging and will require additional time to develop,” even for
original equipment manufacturers (OEMs) with the organic engineering capability and resources
that operators lack. 7d. at 38993. Further, EPA explained that its conclusion that such
technologies could be integrated in the future given additional lead-time and the benefit of
technology reviews was based on: (1) the premise that this would be accomplished by OEMs for
new engines; (2) the conclusion that new engines in the 25-75 hp category would enjoy the
benefits of the “strong trend toward the introduction of more advanced electronic fuel system
technology in the future;” and (3) that this trend would foster falling costs for such systems. /d.

Particularly with respect to the retrofit of engines prior to model year 2001, EPA was
careful to note that electronic fuel system technology was not employed prior to 2001 and,
therefore, similar assumptions did not hold for engines in that category for those model years.
Id. As such, ARB’s unspoken assumption that retrofit of GSE in model years prior to 2001 will
be technically feasible is arbitrary, unsupported by the record, and cannot be reconciled with

EPA’s regulatory conclusions in that regard.

31-



B. ARB Cannot Retroactively Reverse Its Decision to Forego a Tier 3 PM
Standard by Requiring End Users to Retrofit

Just a few years ago, ARB elected to forego imposing on original equipment
manufacturers (OEMs) essentially the very diesel PM requirements it seeks to impose here,
apparently based on technical feasibility concerns. ARB cannot, consistent with the law and
sound regulatory policy, now seek to impose that burden on the end-use consumers of diesel
vehicles -- who lack the engineering expertise of OEMs. However, the proposed ORD Rule
would effectively do just that, rendering it contrary to the statutory scheme reflected in the
federal Clean Air Act and California’s state-law analogue, as well as arbitrary and capricious.

1. The Fleet Averace and BACT Requirements Impose Double Conversions,
Including Purchase and Later Retrofit of New Tier 3 GSE

To meet the aggressive early-year fleet average PM targets of the proposed ORD Rule,
fleet operators will be required to implement a combination of new Tier 3 equipment and
untested Level 3 VDECS retrofits of older equipment. As the fleet nears the final 2020 fleet
average targets, Tier 3 and retrofit Tier 0-2 equipment will no longer satisty the fleet average
targets. Lower Tier units retrofit in early years will need to be scrapped and replaced with new
Tier 4 equipment (once available), and Tier 3 units will need to be retrofit. The 2021 retrofit
mandate, and the ever-present possibility that fleet changes or other conditions will require that
compliance be sought during certain years using the BACT compliance path, make retrofit of
relatively new Tier 3 equipment (purchased to comply with the early-year requirements) a virtual
certainty.

In addition, PM retrofits do nothing to control NOx emissions. See generally ISOR at 1,
21. Thus, if not already necessitated by the need to comply with PM fleet average and retrofit

provisions, the Rule’s increasingly stringent fleet average NOx targets guarantee that Tier 3 and
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retrofitted equipment, purchased and implemented to comply with the Rule’s PM requirements
before the availability of Tier 4, must be scrapped just a few years later and replaced with Tier 4.
2. ARB Decided Just a Few Years Ago Not to Require OEMs to Implement

PM Aftertreatment Controls on Tier 3, and Cannot Now Require End-
Users to Seek to Make Those Changes Through Retrofit

ARB approved the identification of diesel PM as a toxic air contaminant in August 1998.
In 1999, ARB announced Tier 1, 2, and 3 new engine emission standards, with Tier 3 standards
applicable to model years after 2006-2008 (depending on horsepower category). 13 CCR
§ 2423(b)(1). However, the Tier 3 standards adopted at that time included no improvement over
Tier 2 standards with respect to diesel PM. /d. In other words, ARB elected not to adopt a
Tier 3 PM standard -- allowing the same Tier 2 PM standard to continue in place over the four or
five additional model years otherwise subject to more stringent Tier 3 standards for other
pollutants.

However, in announcing Tier 1-3 emission standards in 1999, ARB stated that it was
committed to conducting a technical feasibility review in 2001, and confirmed that in 2001 “ARB
will propose a Tier 3 PM standard.” Exhibit D, Amendments to Off-Road Compression-Ignition
Engine Regulations: 2000 and Later Emission Standards; Staff Report: Initial Statement of
Reasons (Dec. 10, 1999), at 15, 20 (emphasis added).

However, ARB did not complete a technical feasibility review in 2001, and never
proposed a Tier 3 PM standard. Instead, ARB waited until November 29, 2001 to issue an
“information request” letter to diesel OEMs, seeking “information on the development of
emission control technologies capable of meeting Tier 2 and 3 off-road compression ignition
emission standards and beyond.” Exhibit E, Letter from M. Carter, ARB to All Off-Road
Compression Ignition Engine Manufacturers and Other Interested Parties (Nov. 29, 2001).

According to ARB, “[t]he purpose of this request was to learn how far the technologies had
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progressed and to understand [the original equipment manufacturing] industry’s concerns
regarding implementation, timing, and durability.” Exhibit F, Amendments to the California Off-
Road Emissions Regulation for Compression-Ignition Engines and Equipment; Staff Report:
Initial Statement of Reasons (Oct. 22, 2004), at 20.

Among other things, ARB requested “all information related to the development of NOx
and PM aftertreatment technologies for the off-road sector . . . ,;” which ARB explained “will
provide significant direction regarding off-road regulatory development in the future.” Exhibit E
at 1. In particular, ARB emphasized the need for more stringent new engine emission standards
for off-road engines, beyond then-current Tier 2 and 3 standards, to meet federal ambient air
quality standards. /d.

ARB requested that each OEM list the emission control technologies it used in, or
intended to incorporate into, its off-road product lines to meet Tier 3 standards. Among other
things, OEMs were to provide “a detailed description of all the technologies . . . regarding
functionality, operating conditions (e.g., exhaust temperature range), applicability, physical
dimensions, and ease of integration into existing design packages.” Exhibit E at 1. Further,
OEMs were to “describe all powertrain and chassis design changes that were/are needed to
accommodate each emissions control technology” and “[p]rovide a corresponding list of
accessory components, substances, or procedures that are needed for these technologies to
function properly (e.g., NOx sensor, urea, or periodic off-board regeneration).” Id.

OEMs were given until January 21, 2002 to respond. In response to recent telephone
inquiries on behalf of ATA, ARB staff indicated that OEMs provided no written materials in

response. Instead, ARB apparently has in its files detailed records of a number of phone calls
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with OEM representatives. However, ARB staff declined to release these records, stating that
they are labeled “confidential.”

Whatever the OEMs may have argued or represented to ARB concerning the cost or
technical feasibility of integrating diesel particular filters into new Tier 3 engines that apparently
persuaded ARB to forego imposing any Tier 3 PM requirement on OEMs, ARB provided no
formal explanation for its decision. Instead, ARB elected to leave in place the obsolete Tier 2
PM standard until the introduction of Tier 4 standards years later.

Having made a regulatory decision not to impose any Tier 3 PM standards for new off-
road engines, apparently based on OEM arguments that it was too costly or technically difficult
to integrate effective aftertreatment technologies into new Tier 3 engines and vehicles, ARB now
proposes that end-user ultimate purchasers be forced to somehow bear that burden and retrofit
existing vehicles, including those with Tier 3 engines that they will be forced to purchase to
comply with the early-year requirements of the Rule. In proposing the ORD Rule, ARB
continues to fail to explain why it elected not to impose more stringent PM standards on new
Tier 3 engines. Nor does ARB adequately explain why, just a few years later, ARB believes it
appropriate or technically feasible to impose essentially the same requirements on operators of
the equipment -- who have little or no expertise integrating emission controls into vehicles.
Tellingly, in proposing the ORD Rule for GSE, ARB examined none of the technical feasibility,
design, and integration issues that ARB sought detailed information from OEMs about.

ARB should not, and legally cannot, retroactively change its Tier 3 standards by seeking
to impose those requirements after-the-fact through end-user mandates that require retrofit and
early replacement. ARB has failed even to consider the technical feasibility issues related to

retrofitting GSE, which ARB had previously identified with respect to OEMs. Those issues are
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present to a far greater extent for end-users, and ARB cannot now simply pretend they do not
exist.
3. For CAA Purposes, Requiring End-Users to Determine How to Integrate

VDECS Into Existing Vehicles is No Different Than Requiring Them to
Invent New Emission Control Technology

As discussed above, VDECS retrofits are not an “oft-the-shelf” solution, but will require
each end-user to determine how to install and integrate the retrofit unit into each make and model
of GSE. For CAA purposes, identifying and resolving the technical and mechanical issues
necessary to integrate existing emission control technology into a particular engine and vehicle is
no different from the development of the emission control technology itself. In other words, a
mandate to integrate existing emission control technology into a vehicle is no different from a
mandate to develop a new emission control technology, an irrational and arbitrary requirement to
impose on ultimate purchasers.

Courts have appropriately recognized that integrating the emission controls is part and
parcel of a “technology forcing” requirement, subject to technical feasibility, lead-time, and
other CAA limitations. As reflected throughout the statutory scheme, Congress intended such
requirements would be imposed on OEMs, not end users. See, e.g., Natural Resources Defense
Council v. EPA, 655 F.2d 318, 329, 332 (D.C. Cir. 1981) (reasoning that adequate lead time
includes the time “necessary to permit the development and application of the requisite
technology™) (emphasis added); American Motors Corp. v. Blum, 603 F.2d 978 (D.C. Cir. 1979)
(reviewing legislative history of provisions granting additional lead time to smaller
manufacturers to allow them time to integrate emissions control technology developed by others

into their vehicles).
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4, The Federal Clean Air Act Contemplates That OEMs. Not End-Use
Consumers, Will Incorporate Required Emission Control Technologies
Into Engines and Vehicles

The primary means for reducing mobile source air emissions under the CAA and the
complementary California statutory scheme is through emission standards for new engines, and a
fundamental premise of those statutes is that new emission control technologies should be
developed, and implemented into engines and vehicles, by OEMs. The OEMs are best suited for
this task, as they have the technical expertise to develop the necessary technologies, and to
identify and resolve implementation and operational issues inevitably presented by the
incorporation of emission controls. New engine emission standards appropriately place the
burden on OEMs to perform the highly technical tasks of designing and developing emission
control technologies and integrating them into increasingly complex engines and vehicle
systems.

As recognized throughout the CAA (and as a matter of common sense) manufacturers
have unique expertise and resources necessary to comply with “technology forcing” regulations
for new engines, and are in a position to achieve the integration of emission controls in the most
cost-effective manner. Placing directly on OEMs the regulatory burden to engineer solutions to
emission control problems also provides the appropriate incentives for the OEMs to apply their
expertise and resources to achieve the goal established by EPA or California (where authorized
by EPA). By contrast, end-use consumers lack any direct control over OEMs, and end-users of
specialized, diverse equipment representing a small OEM market, such as GSE, lack significant
market leverage over OEMs. Thus, the CAA statutory scheme (including the criteria for EPA
authorization of a California standard) is written and premised upon the fundamental principle
that requirements to develop and incorporate emission controls into vehicles are to be placed on

OEMs, and not end-users.
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Even so, while recognizing the OEMs’ unique expertise, and allowing EPA to establish
“technology forcing” standards, the CAA statutory scheme strikes a careful balance to preserve
the economic viability of OEMs and limit the cost impacts for end-users who purchase the
equipment. See, e.g., Motor and Equip. Mfrs. Ass’n v. EPA, 627 F.2d 1095, 1118 (D.C. Cir.
1979) (“Congress wanted to avoid undue economic disruption in the automotive manufacturing
industry and also sought to avoid doubling or tripling the cost of motor vehicles to purchasers. It
therefore requires that emission regulations be technologically feasible within economic
parameters.”). The CAA requires that any new engine emission standards must be technically
feasible for OEMs to achieve, and must provide OEMs with adequate lead-time to develop and
integrate the technologies into new engines and vehicles, taking cost into account. Emission
standards are to apply for the useful life of the equipment, as established by EPA regulation, and
provide adequate “stability” such that the standards do not change for each model year --
allowing OEMs the cost-efficiencies of implementing the same emission control levels for
multiple model years of equipment before being required to redesign to accommodate the next
level of controls.

While a panel of the D.C. Circuit previously stated that California has at least some
authority to adopt standards for non-new oft-road engines, California may only do so if the
standards are authorized by EPA under CAA 209(e). See 42 U.S.C. § 7543(e)(2). EPA has
made clear that authorization may only be granted to a California off-road standard if it is
consistent with the requirements of CAA 202(a), which include technical feasibility, lead-time,
useful life, and stability. As discussed in Part X, below, the ORD Rule is expressly preempted

under CAA 209 and cannot qualify for EPA authorization.
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In addition, however, the ORD Rule’s heavy reliance on forcing end-users to integrate
emission control retrofits into existing vehicles conflicts with the fundamental purposes and
objectives of the federal Clean Air Act and is preempted under the doctrine of conflict
preemption. See, e.g., Crosby v. NFFTC, 530 U.S. 363, 373 (2000) (a state law is invalid where it
“stands as an obstacle to the accomplishment and execution of the full purposes and objectives of
Congress.”). Forcing ultimate purchasers to perform this work is not only unreasonable and
arbitrary, but would defeat a primary purpose of the CAA’s mobile source emissions scheme,
which (within the limits of technical feasibility, lead-time, cost, stability, and useful life
requirements) places on OEMs the burdens of developing and integrating emission control
technologies, through the use of OEMSs’ superior expertise, manufacturing infrastructure, and
market-efficiencies.

C. The 2021 Retrofit Mandate is Unjustified and Would Undermine the
Flexibility ARB Claims Will Result From the Fleet Average Approach

As noted above, regardless of compliance with fleet average emission requirements by
2020, the Rule ultimately requires that virtually each remaining unit must be retrofit by 2021
regardless of fleet average emission levels. See Proposed ORD Rule, § 2449(d)(10)
(“Compliance After the Final Compliance Date”). Early in the planning process, ARB staft
concurred with public comments from industry that a fleet average approach would be the most
cost-effective way to achieve ARB’s air quality goals. In justifying the current proposed rule,
ARB staff has continued to tout the flexibility and cost-effectiveness of the fleet average

compliance option. However, in February 2007, ARB staff added the 2021 retrofit requirement
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without explanation, effectively removing much or all of the flexibility otherwise provided by a
fleet average approach.'

As discussed below, this reversal is problematic for at least three reasons. First, ARB
staff has failed to explain or justify the 2021 retrofit mandate in the context of a stringent fleet
average approach. Second, ARB staff continues to tout the rule as flexible and cost-effective
because of the fleet average approach and has failed to come to terms with the effects of the 2021
retrofit mandate in evaluating the alternatives and costs of the Rule. Third, the agency’s less-
than-forthright reversal is contrary to its obligation to pursue an open rulemaking process
designed to increase public participation and improve the quality of regulations.

1. The 2021 Retrofit Mandate Has Not Been Adequately Explained or
Justified

The proposed 2021 retrofit requirement is unnecessary to achieve ARB’s stated goals,
and has not been adequately explained or justified by ARB. The fleet average emission targets,
without more, will fully achieve ARB’s stringent emission reductions goal by 2020. See, e.g.,
ISOR at 33 (“The regulation would achieve the 2020 goal of reducing PM 85 percent from 2000
baseline levels set forth in the 2000 Diesel Risk Reduction Plan”). If ARB staff decided it must
go beyond that goal, it has not provided any reasoned explanation why, nor what level of
additional emission reductions in 2021 are warranted, and its own reasoning shows that a fleet
average approach is an equally effective and less burdensome alternative. See Cal. Gov’t. Code
§ 11346.5(a)(13) (requiring the Board to determine that “no reasonable alternative considered by

the agency or that has otherwise been identified and brought to the attention of the agency would

"2 See www.arb.ca.gov/msprog/ordiesel/documents/Reg_Lang_Strikeouts.Feb_Wkshps.pdf.
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be more effective in carrying out the purpose for which the action is proposed or would be as
effective and less burdensome to affected private persons than the proposed action.”).

Indeed, ARB staff has acknowledged many times that a fleet average approach is the
preferred regulatory option, and that retrofit mandates are not cost effective. See, e.g., ISOR at
25 (concluding that “requiring that all vehicles be retrofit by a certain date . . . would result in
higher compliance costs for no commensurate emission benefit”); id at 60 (rejecting alternatives
to a fleet average approach). Moreover, as discussed below, because the 2021 retrofit mandate
represents a change in ARB’s position since it endorsed the fleet average approach earlier in the
rulemaking process, additional justification is necessary. Cf. Motor Vehicle Mfrs Ass’'n. v. State
Farm Mut. Auto. Ins., 463 U.S. 29, 42 (1983) (“an agency changing its course ... is obligated to
supply a reasoned analysis”).

2. ARB Staff Did Not Fully Come to Terms with the Counter-Productive

Aspects of the 2021 Retrofit Requirement in Evaluating the Reasonable
Alternatives and Costs

ARB staff did not appear to recognize that the 2021 retrofit requirement undermines
much of the flexibility (and thus cost-effectiveness) provided by the fleet average approach when
conducting its analysis of reasonable alternatives. See Cal. Gov’t Code § 11346.2(b)(3)(A)
(requiring the agency to describe the reasonable alternatives considered and the reasons for
rejecting the alternatives). ARB staff asserts that it chose the best alternative to achieve its stated
goals to reduce emissions, “minimize the cost for fleets and, in particular minimize the need for
fleets to control equipment twice,” and “achieve cost-effective emission reductions on a dollars
per ton basis.” See ISOR at 59-61.

ARB staff misleadingly presents the ORD Rule as the best alternative, ostensibly because
“each fleet can choose its own best, most cost-effective path toward compliance.” ISOR at 4, 60.

ARB staff expressly rejected one alternative because it “lacks the flexibility of a fleet average”
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and another because it “[w]ould eliminate [the] fleet’s ability to choose a cost-effective path to
compliance.” Id. at 60. Yet ARB staff ultimately selected an inflexible alternative, the 2021
retrofit mandate, without acknowledging that it suffers from these same flaws.

To the extent that ARB staff has sought to justify this rule as flexible and cost-effective
due to the fleet average approach -- and selected it as the “best alternative” based on this
rationale -- its conclusion is undermined by the inexplicable 2021 retrofit mandate. By asserting
that the Rule provides the benefits of a flexible fleet average approach, ARB staff has ignored
the fact that the 2021 retrofit mandate severely impairs or removes any such flexibility and has
failed to properly evaluate the reasonable alternatives.

Similarly, ARB staff did not appropriately evaluate the costs associated with the 2021
retrofit mandate. See Cal. Gov’t Code 11346.5(a)(9) (requiring the agency to consider the costs
of the rule); Cal. Health & Saf. Code 43013(a),(b) (requiring motor vehicle emission standards to
be “cost-effective.”).”> ARB staff has provided an estimate of the costs associated with the 2021
retrofit mandate in 2021. See, ISOR at 40 (providing a chart that includes retrofit costs in 2021).
However, ARB staff does not appear to have considered the implications of the 2021 retrofit
mandate in limiting flexibility in prior years. Rather than choosing the most cost-effective
approach to meet the fleet average targets, a fleet owner will need to choose an approach that
minimizes the impact of the 2021 mandate -- i.e., one that emphasizes retrofits for every unit

regardless of fleet average emissions. This substantially reduces or removes the flexibility

" The proposed Rule addresses both NOx and Diesel PM. Therefore, ARB must adopt the Rule
pursuant to the requirements of both Section 39667 and 43013 of the Health and Safety Code. See ISOR
at 31; Technical Support Document at 7. Section 43013 requires that the ORD Rule be cost-effective.
See Cal. Health Saf. Code 43013(a),(b).
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otherwise afforded by the fleet average approach and leads to greater costs throughout the
compliance period.

3. The Retrofit Mandate is an Arbitrary Reversal of ARB’s Determination to
Adopt a Fleet Average Approach

The 2021 retrofit mandate is also flawed because it represents an apparently arbitrary
reversal of ARB’s position during the rulemaking process. In response to stakeholder comments,
ARB staff previously endorsed a flexible fleet average approach for the ORD Rule. See, e.g.,
ISOR at 55, 59 (noting that staff incorporated the fleet average approach at the request of
stakeholders). However, ARB staff effectively abandoned this flexible position by adding the
mandate that virtually each unit must be retrofit by 2021 regardless of fleet average emissions."*

This unexplained reversal is inconsistent with the California Administrative Procedure
Act (CAPA), which is designed to foster an open and participatory rulemaking process. For
example, CAPA requires California agencies to involve interested parties before a formal
proposed regulation is released for public comment whenever it is “complex” and thus cannot be
easily reviewed within the comment period. Cal. Gov’t Code § 11346.45. This provision is
designed to “improve the quality of regulations.” /d. Contrary to ARB’s obligation to engage in
open and participatory rulemaking, ARB staff first told the regulated community that it agreed
with and would adopt a fleet average approach, but then later added the 2021 retrofit mandate,
essentially resulting right back where ARB staff started before it received any industry input -- a

de facto BACT approach -- without explanation.

' See, e.g., 2/20/07, 2/23/07, 2/26/07, and 3/1/07: Off-Road Diesel Vehicle Rule Public
Workshop Presentations, available at www.arb.ca.gov/msprog/ordiesel/presentations.htm.
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VII. The Rule Requires Numerous Additional Modifications and Clarifications

In addition to the above, the proposed Rule includes a number of other provisions that are

arbitrary and capricious and unsupported by the rulemaking record, that require modification or

clarification. These changes are necessary to help rationalize the PM BACT provisions and the

“hours in fleet” activity-weighted compliance option, and to clarify and expand necessary

compliance exemptions. The changes are listed below, and are discussed in further detail along

with proposed regulatory language, as appropriate, in Appendix A to these comments.

e Changes to Section 2449(d)(2)(B) (PM BACT Path):

o Modify the retrofit requirement to allow credit for replacements with new

equipment (including electric), as well as other comparable actions such as
retiring, selling, or designating as low-use, and clarify that replacements counted
toward the NOx Turnover requirement may also be counted toward the PM
BACT requirement;

Reduce the percentage retrofit requirement from 20 percent to 10 percent;

Clarify that units exempt from the PM BACT path should not be included in
calculating the percentage of the fleet that must be converted; and

Clarify regulatory language to make clear that a fleet owner need not already be in
the process of retrofitting every other unit before it can use the existing BACT
exemptions.

e Change to Section 2449(d)(1)(D) (Hours in Fleet Average Option):

@]

The 1.18 factor applied in calculating fleet average emissions under the activity-
weighted compliance option (recommended by ARB staff as part of its May 23
revisions) is baseless and should not be adopted.

e Changes to Section 2449(e) (Special Provisions/Compliance Extensions):

@]

Modity the compliance extension for Tier 4 availability delays to allow a
compliance extension if GSE incorporating VDECS or Tier 4 engines experience
significant reliability or performance problems;

Modify the time afforded to address VDECS failures from 90 days to 180 days.
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VIII. The Rule Is Preempted by the Federal Aviation Act

The Federal Aviation Act of 1958 (“Aviation Act”) establishes “a uniform and exclusive
system of federal regulation” of aircraft operations that preempts state and local regulation."
This pervasive federal regulatory scheme extends not only to aircraft in flight, but also to
aircraft-related operations on the ground.16 GSE, like aircraft, do not “wander about . . . like
vagrant clouds. They move only by federal permission, subject to federal inspection, in the
hands of federally certified personnel and under an intricate system of federal commands.”"’

Any state regulation impacting ground operations that interferes with the “movements
and operations of aircraft” intrudes upon the intensive and exclusive federal authority over
aviation and is preempted by the Aviation Act.'® Diesel-powered GSE are part of an intricate,
time-sensitive ground support network that is a seamless extension of aircraft operations and
critical to keeping flights running safely and efficiently. They operate in an extremely
constrained safety and security environment on tightly orchestrated schedules where reliability
and performance are critical to the safety and efficiency of the National Airspace System. By

imposing ever-shifting annual conversion requirements on GSE that will frustrate fleet planning

and prevent the certainty and predictability required to day-to-day aircraft ground service, and by

¥ Burbank v. Lockheed Air Terminal, Inc., 411 U.S. 624, 639 (1973) (emphasis added)(*“City of
Burbank™) (*[f]ederal control [over aviation] is intensive and exclusive.”) (quoting Northwest Airlines,
Inc. v. Minnesota, 322 U.S. 292, 303 (1944)); see also American Airlines v. Department of Transp., 202
F.3d 788, 801 (5th Cir. 2000; 49 U.S.C. §§ 40101, 40103, 44701.

1 See, e.g., 49 U.S.C. § 40103(b)(2)(B)-(C); City of Houston v. FAA, 679 F.2d 1184, 1195 (5th
Cir. 1982).

" See City of Burbank, 411 U.S. at 633-34 (quoting Northwest Airlines, Inc. v. Minnesota, 322
U.S. 292, 303 (1944) (Jackson, J., concurring)).

' Burbank-Glendale-Pasadena Airport Authority v. Los Angeles, 979 F.2d 1338, 1341 (9th Cir.
1992) (holding that a regulation of runways and taxiways was preempted).
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requiring implementation of untested retrofit technologies and vehicle replacements that will
limit the functionality and availability of GSE (and hence the aircraft they support), the proposed
Rule would adversely affect the movement and operation of aircraft and is therefore preempted
by the Aviation Act.

The Federal Aviation Administration (“FAA”) has recognized the integral role played by
GSE in support of aircraft operations, and as such concluded that state regulations that impose
mandates “directly, or indirectly” affecting the ability of GSE to support the movement and
operation of aircraft are preempted under the Aviation Act.” This interpretation of the scope of
preemption is entitled to deference, as the FAA is the expert federal agency vested with
exclusive and primary authority over aviation.”” The FAA’s position stems from a recognition
that “[t]he availability of reliable GSE equipment is . . . essential to safe and efficient use of
navigable airspace.”*!

Diesel-powered GSE perform a myriad of complex and time-sensitive functions essential
to the safe and efficient use of the National Airspace System. These functions include aircraft
maintenance, fueling, deicing, starting aircraft engines, moving aircraft to and from the gate, and

loading, unloading, and sorting cargo and baggage. An airline cannot transport passengers and

cargo without diesel-powered GSE performing these roles safely and efficiently, and any state

" Exhibit B, Letter from Paul Dykeman, Deputy Director, Office of Environment and Energy,
FAA, to Donald Zinger, Assistant Director for Transportation and Air Quality, U.S. EPA, at page 8
(August 24, 2000) (*Dykeman letter”).

* Arapahoe County Pub. Airport Auth. v. FAA, 242 F.3d 1213, 1220-1221 (10th Cir. 2001) (“[T]n
the arena of aviation regulation ‘federal concerns are preeminent,” and the Department of Transportation,
through the FAA, is statutorily mandated to represent those concerns.”) (Citations omitted.).

*! See Exhibit B, Dykeman letter, Attachment at 6 (August 24, 2000); see also id. (“GSE
equipment is necessary to landings and takeoff of aircraft. Aircraft are dependent upon GSE for
maintenance, fueling, housing, and in some cases, for movement on the ground as well as a myriad of
other activities that are critical to the safety of aircraft and flight preparation.™)
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regulation that potentially compromises GSE availability, operability or reliability for these
critical functions will adversely impact the movement and operation of aircraft and is thus
preempted under the Aviation Act.
A, The Rule’s Uncertain and Constantly-Shifting Compliance Targets Will
Impair GSE Fleet Planning and Prevent Certainty Regarding Future

Ground Support Capabilities, Impacting the Movement and Operation of
Aircraft

As discussed above, the proposed Rule does not allow GSE operators to know its
requirements in advance with reasonable certainty, making fleet planning virtually impossible.
Unlike other industry sectors impacted by the Rule, if fleet changes have unexpected impacts on
the emission requirements under the Rule, a GSE fleet cannot temporarily idle or transfer a piece
of equipment, or readily buy or lease additional equipment identical to existing lower-emission
units, in order to maintain compliance with the Rule. Unlike a construction fleet, for example, a
GSE fleet cannot simply remove a unit that has higher-than-anticipated rated emissions,
postpone work until the fleet can be adjusted, or take an additional day to complete a job. The
continuous and delicately-orchestrated nature of airport operations, and the specialized nature of
GSE, demand a high level of planning certainty which the Rule fails to accommodate.

Even if otherwise allowable, a state regulation touching upon airport operations must, at
a minimum, provide reasonable certainty regarding what is required so that airlines and airport
operators can plan accordingly and have in place the necessary capabilities well in advance. The
ORD Rule’s uncertain and ever-shifting horsepower-weighted fleet average emissions targets,
calculated fleet emissions indexes, and percentage BACT requirements fail to provide the level
of certainty needed to ensure safe and efficient aircraft operations on a continuous basis. The
uncertainty of the Rule’s requirements will inevitably impact the movement and operation of

aircraft by impeding fleet planning, even with the types of changes suggested by ATA in these
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comments. Accordingly, the Rule is preempted by the Federal Aviation Act, and should be
revised to exempt GSE.
B. The Rule Mandates Rapid and Untested Technological Changes to GSE That

Will Compromise Their Ability to Support the Movement and Operation of
Aircraft

In addition to the uncertainty of its requirements, the ORD Rule will compromise the
ability to safely and reliably service aircraft by requiring fleet owners to convert significant
portions of existing fleets of diesel-powered GSE each year with unproven or experimental new
or retrofitted equipment. As discussed above, the Rule’s stringent Target Rates decrease for
NOx every year and for PM every two years while the alternative BACT approach requires
massive annual turnovers and/or retrofits. The Rule further requires that by 2021, virtually all
vehicles must install VDECS, regardless of whether the fleet meets or exceeds the fleet average
or BACT requirements. To comply with the Rule, fleet owners would have to repeatedly
experiment with active GSE fleets by rapidly integrating new equipment and untested retrofits,
causing unpredictable reliability, performance, and fleet compatibility problems.

The Rule’s fleet average emissions requirements and percentage BACT mandates would
also require significant design and structural changes to large portions of the existing GSE fleet
each year. GSE often have unique design constraints because they operate in confined spaces
dictated by the shape of aircraft and the convergence of multiple vehicles servicing aircraft at the
same time. Changes to the exterior of existing GSE to accommodate retrofits may alter the
design to such an extent as to render them unable to fulfill their intended use reliably and
effectively. Even for GSE that have space for a retrofit, and even if the installation may
ultimately provide technically feasible for that particular type of GSE, the additional equipment

may interfere with operator visibility or cause other operability problems. By mandating retrofits
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and rapid equipment turnover of GSE (without adequate time for testing), the proposed Rule will
have significant impacts on the movement and operation of aircratft.
C. The Rule’s Performance Requirements Will Impose Constraints on Aircraft

Ground Support Operations That Interfere With the Movement and
Operations of Aircraft

Compliance with the Rule would require changes in the supporting airport and
maintenance infrastructure and aircraft ground support operations to accommodate modified
GSE. These changes present problematic implementation issues because of the constantly
shifting annual PM and NOx Target Rates, and as such would be by necessity rushed and
difficult to coordinate. Fleet operators as a result may be forced to rapidly change locations and
usage patterns of GSE at California airports. For example, certain GSE functions may
hypothetically be replaceable by fixed systems, but these fixed systems cannot provide the
requisite flexibility that airlines need to adjust to changes in flight arrival times and gates or
unforeseen maintenance issues. In such situations, mobile GSE are critical. These changes in
equipment, airport infrastructure, GSE fleet management, and GSE usage will have a clear effect
on the movement and operation of aircratft.

The Rule’s annual compliance targets also fail to provide flexibility to account for the
engineering and technological development necessary to implement retrofit technologies
compatible with each unique make and model of GSE. The addition of VDECS or use of any
new engine technologies in individual GSE requires significant engineering, design and
development by airlines, often necessitating working together with GSE original equipment
manufacturers. While the Rule would provide ARB staff limited ability to grant a compliance
extension for delays in the availability of certain vehicles, the Rule does not account for market

delays in the availability of Tier 4 in GSE in the first instance, nor of VDECS retrofits.
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Airlines that cannot find technological solutions for retrofitting their GSE fleet, which is
highly likely given that the initial 2010 compliance deadline is less than three years away, would
be forced to purchase and rapidly integrate new GSE or retire or relegate to “low-use” a higher
percentage of critical GSE in order to meet fleet average emissions targets. The relegation to
“low use” of, for example, all but one aircraft pushback tractor would have a ripple effect on the
movement and operation of aircraft, disrupting the National Airspace System.

IX. The Rule Is Preempted by the Airline Deregulation Act (“ADA”")

The ADA provides that a state “may not enact or enforce a law, regulation, or other
provision having the force and effect of law related to a price, route, or service of [an] air

22 This language “express[es] a broad preemptive purpose,” and ADA preemption

carrier. . .
applies even if a state law is not expressly designed to affect airline prices, routes, and service,
and even if the impact is only indirect. See Morales v. Transworld Airlines, 504 U.S. 374, 383
(1992) (holding that ADA preempted state law requirements that expressly referred to airlines
and established “binding requirements” upon them). Thus, any state law “having a connection
with, or reference to, airline ‘rates routes, or services’” is preempted. See id. at 384. ADA

preemption extends to regulation of GSE and airport support vehicles because such equipment is

. . . 23
“integral” to carriers’ services.

49 U.S.C. § 41713(b)(1). This statutory provision was previously codified at 49 U.S.C.
§ 1305(a)(1). See 49 U.S.C. App. § 1305(a)(1). In 1994, Congress reenacted this provision at 49 U.S.C.
§ 41713(b)(1) as part of its reenactment of Title 49, and changed the operative language from “rates,
routes or services™ to “price, route, or service,” but no substantive change was intended. See American
Airlines v. Wolens, 513 U.S. 219, 223 n.1 (1995).

> See, e.g., Federal Express Corp. v. California Pub. Util. Comm'n, 936 F 2d 1075, 1078 (9th
Cir. 1991) (holding that California’s generally applicable trucking regulation of air carrier’s trucking
operations was preempted because such trucking operations “are integral to . . . operation as an air
carrier”); Mariow v. AMR Serv., 870 F. Supp. 295, 298-99 (D. Haw. 1994) (finding ADA preemption
because GSE (jet bridge) forms an “integral part” of air carrier services).
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A, The Rule’s Impact on GSE Operability, Reliability, and Availability Would
Significantly and Directly Affect Airline Decisions on Routes and Service and
Is Therefore Preempted by the ADA

The ORD Rule’s uncertain and ever-shifting requirements, its intensive and technology-
forcing mandates, and the attendant GSE operational and reliability problems that will inevitably
occur through efforts to comply, will impact airline decisions concerning routes and services in a
manner that is not “tenuous, remote or peripheral”* but significant and direct. The Rule would
require fleet owners to make sweeping changes to GSE fleets each year, and deprive them of the
ability to engage in meaningful fleet planning, impacting the availability, functionality, and
reliability of key equipment in such a way as to alter an airline’s ability to fly particular aircraft
to and from California airports. Certain aircraft, such as the largest wide-body aircraft used in
international and cross-country flights, require special types of GSE or have uniquely intense or
demanding GSE requirements, and any impact on availability or a pattern of unreliability with
such GSE would affect airlines’ decisions to use California airports. Older aircraft may also be
designed to function with existing GSE, so any changes to design or integration of new
equipment, or uncertainty regarding the Rule’s requirements, could force airlines to reroute those
older planes to other airports outside the state.

The Rule would require changes to (1) airport infrastructure, (2) the composition of the
GSE fleet, and (3) allocation of GSE among California airports, all of which would affect routes
and the availability of air transportation service to communities by adversely impacting the

capacity of airports throughout the state to support airline operations, including aircraft

* See Gary v. The Air Group, Inc., 397 F.3d 183, 186 (3" Cir., 2005) (hereinafter “Gary™) (citing
Morales v. Trans World Airlines, Inc., 504 U.S. 374, 390 (1992)). The Third Circuit held in Gary that a
regulation would “relate to” airline services under the ADA if it either “expressly references” them or
“has a forbidden significant effect on them.” See Gary at 397 F.3d at 186.
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maintenance routes and time-sensitive cargo service (e.g., cargo flights of lifesaving medicines
and biological material, documents, “just-in-time” inventory capability, critical equipment
delivery, perishable goods shipments). As a result, airline decisions concerning whether to
provide expanded service to California airports, or reduce such service in favor of competing
airports in neighboring states, would be impacted by the Rule’s effects on GSE capacity to
handle flight traffic efficiently and ensure on-time delivery. Limiting the GSE capacity at
California airports to handle increased volume of air traffic or certain types of aircraft will force
airlines to route flights to other airports and limit or eliminate service to communities in
contravention of the language and purpose of the ADA.

In the likely event that GSE capacity to accommodate routine or stand-by maintenance is
reduced or affected by the Rule, the volume or type of flights routed through California airports
will necessarily be affected. A range of diesel-powered GSE is critical to ensuring that aircraft
are serviced properly and quickly so that they may return to operation safely and on time. The
impacts of the proposed Rule on such equipment will affect the ability of California airports to
continue to make available the existing level of maintenance support, and thus alter airline
decisions concerning routes and services. All of these impacts flow directly from restrictions on
GSE use and availability imposed by the ORD Rule, and as such subject the Rule to preemption
under the ADA.

The high costs associated with the Rule could also directly and significantly impact
decisions on airline routes and services. According to ARB staff, the ORD Rule “represents the
economic limit of what industry could bear.” See TSD at 4. The ARB fails to explain the
analysis underlying this conclusion or to particularize its consideration to the airline industry,

which is uniquely competitive and sensitive to economic burdens and has marginal cost
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flexibility. As a result, should the costs of the Rule even slightly exceed what the airline industry
can bear, airlines would be forced to cease to provide service to certain airports based on the
financial viability of those routes.

Altering air service to airports or specific routes would be contrary to the rationale for the
ADA, which is to allow airlines to operate from any commercial airport and to serve any
domestic route without regulatory approval or interference from state or local government in
order to best serve the needs of the traveling public.”> While Congress enacted the ADA “to end
federal economic regulation of commercial aviation and to promote competition within the
airline industry,” at the same time, it made clear that it “did not intend to leave a vacuum to be
filled by the Balkanizing forces of state and local regulation.”*® The ORD Rule would,
effectively, regulate changes to airline decisions about flying to and from California airports by
imposing an invasive and costly state GSE regulation that will result in substantial GSE
functionality and reliability issues, and increase the costs and burdens of supporting aircraft with
diesel GSE. The ORD Rule is therefore is subject to ADA preemption.

B. The ORD Rule Would Materially Affect Airline Prices and Is Therefore
Preempted by the ADA.

It is undisputed that the ORD Rule will be extremely costly to implement, and ARB Staff
concedes that these costs can and must be passed along in the form of increased prices. ARB

specifically lists airlines among the industries expected to pass the regulation’s costs to their

» See 49 U.S.C. §§ 41713(b), 47101(a)-(b); cf. Seattle Cmty. Council Fed'nv. FAA, 961 F.2d
829, 835 (9th Cir. 1992) (FAA does not control market demand).

0 See American Airlines, Inc., v. Dep 't of Transp., 202 F.3d 788, 805 (5th Cir. 2000) (quoting
New England Legal Found. v. Massachusetts Port Authority, 883 F.2d 157, 173 (1st Cir. 1989)).
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customers. See ARB TSD at 5. The ORD Rule, therefore, is subject to ADA preemption
because of its direct effect on airline prices.

In addition, the impacts of the ORD Rule on airline routes and services as described
above have financial implications that would affect the cost of flying to certain airports and be
reflected in airline prices. For example, “on-time” departures are critical to making connections
and ensuring financial viability of routes and schedules. Unreliable GSE fleets that fail to
efficiently service aircraft and return them to the National Airspace System in a timely manner
can result in significant costs to the airlines due to lost or re-routed passenger traffic. This is
particularly true for California airports that service a significant number of the highest priced
transcontinental or cross-country flights and international connections.

For these reasons, the Rule’s fundamental requirements (even if specific provisions are
revised in accordance with the changes proposed herein by ATA) are preempted by the ADA,
and the Rule should be revised to exempt GSE.

X. The Rule is Expressly Preempted by the Federal Clean Air Act and Does not
Qualify for EPA Authorization

A. The Rule Constitutes an Emission Standard Under CAA 209

As indicated in the Initial Statement of Reasons, the Rule, including its fleet average
emission standards and BACT requirements, constitute “emission standards.” ISOR at 31;
Engine Manufacturers Association v. South Coast Air Quality Management District, 541 U.S.
246 (2004); 40 CF R. Part 89, App. A. Accordingly, the Rule is expressly preempted by CAA
209(e) absent a grant of authorization from EPA.

B. Under CAA Section 209(e), California Cannot “Adopt” An Emission
Standard Until After It Obtains EPA Authorization

Under Section 209(e), California cannot “adopt” the ORD Rule until affer it obtains EPA

authorization. See 42 U.S.C. § 7543(e) (if authorization criteria are satisfied EPA shall, “after
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notice and opportunity for public hearing, authorize California to adopt and enforce standards
and other requirements relating to the control of emissions.”) (emphasis added). Although EPA
has sought to “interpret” the statute to preempt only enforcement of an emission standard, but not
its adoption,” any such position is contrary to the plain language of the statute and is invalid.
See, e.g., K Mart Corp. v. Cartier, Inc., 486 U.S. 281, 291 (1988) (where the statutory language
is unambiguous “that is the end of the matter, for the court, as well as the agency, must give
effect to the unambiguously expressed intent of Congress.”) (citations omitted).

C. The Rule Does Not Qualify for EPA Authorization

1. The Rule is Inconsistent With the “Useful Life” Requirements of CAA
202(a)

Among other prerequisites to obtaining EPA authorization under CAA 209(e), a

California non-road emission standard must be consistent with Section 202(a). See, e.g., 70 Fed.
Reg. 2151, 2152 (January 12, 2005) (“EPA will review nonroad authorization requests under the
same ‘consistency’ criteria that are applied to motor vehicle waiver requests,” including
consistency with Section 202(a)); see also 59 Fed. Reg. 36969, 36983 (July 20, 1994) (“EPA
shall not grant an authorization . . . if California’s nonroad standards are not consistent with . . .
section 209(a), section 209(e), and section 209(b), as EPA has interpreted that subsection in the
context of motor vehicle waivers”); 42 U.S.C. § 7521(a)(3)(A), CAA § 202(a) (providing, among
other things, that emission standards “shall be applicable to vehicles and engines for their useful
life” and must be achievable through the application of technology that EPA determines will be
available based on the standards for the relevant model year, giving consideration to cost,

energy, and safety factors). In addition to issues with the technical feasibility and lead-time

2 See 40 CFR §§ 85.1603(d), 85.1604(a); 59 Fed. Reg. at 36981-82.
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requirements of Section 202(a) (discussed in Part VI, above), *® the Rule is inconsistent with the
useful life requirements of CAA 202(a)(3)(A).

Under CAA 202(a)(3)(A), emission standards “shall be applicable to vehicles and
engines for their useful life.” 42 U.S.C. § 7521(a)(3)(A). The useful life of vehicles is
established by EPA regulation. 42 U.S.C. § 7521(d); 40 CFR 89.104(a). For engines rated at or
above 25 HP and under 50 HP, the regulations establish a minimum useful life of seven years (or
5,000 hours of use). 40 CFR § 89.104(a)(2). Engines rated at or above 50 HP are afforded a
minimum useful life of ten years (or 8,000 hours of use). 40 CFR § 89.104(a)(3).”’

In the ISOR, ARB appears to recognize that any emission standard must preserve the
useful life of the equipment, up to ten years for vehicles over S0 HP. For example, in explaining
why the Rule’s regulation of construction equipment is not preempted under CAA 209(e)(2)
(prohibiting emission standards for “new” construction equipment under 175 hp), ARB explains
that: “Because the proposed regulation addresses in-use rather than new off-road engines, it is
permitted by the federal Clean Air Act. For example, turnover of a vehicle is not required until a
vehicle is older than 10 years.” ISOR at 31.

Nevertheless, a number of provisions of the Rule are inconsistent with the useful life
requirements established under the CAA. Most directly, the PM BACT provisions require

retrofit of vehicles only five years old, which fails to afford the vehicles their full useful life. In

* EPA has determined that “[s]tate standards are inconsistent with section 202(a) if [i] there is
inadequate lead time [ii] to permit the development of the necessary technology [iii] giving appropriate
consideration to the cost of compliance within that time period.” 68 Fed. Reg. 65702, 65703 (Nov. 21,
2003); see also 42 U.S.C. § 7521(a)(3)(A) (emission standards must be achievable through the application
of technology that EPA determines will be available based on the standards for the relevant model year,
giving consideration to cost, energy, and safety factors).

** All engines rated under 25 HP, and constant speed engines under 50 HP with rated speeds of

3,000 rpm or greater, are afforded a minimum useful life of five years (or 3,000 hours of use). 40 CFR
§ 89.104(a)(1).
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other words, notwithstanding that engines were compliant with Tier 1, 2, or 3 new engine
emission standards when purchased, the PM BACT provisions would effectively and
retroactively change those emission standards by requiring installation of additional emission
controls before the end of the unit’s seven- or ten-year useful life. See also 59 Fed. Reg. 31306,
31331 (June 17, 1994) (state retrofit requirements imposed sufficiently close in time to the
engine’s original sale, for example before the engine is rebuilt, “are effectively regulations on the
design of new engines” and relate back to the original engine manufacturer’s design) (citing
Allway Taxi Inc. v. City of New York, 340 F. Supp. 1120 (S.D.N.Y.), aff'd 468 F.2d 624 (2d
Cir.1972)). Similarly, the Rule’s fleet average emission requirements also demand conversions
or retirement of equipment before the end of its seven- or ten-year useful life. Proposed ORD
Rule, Attachment A.

2. The Clean Air Act Does Not Contemplate California’s Imposition of
“Technology Forcing” Requirements on Engine Users

While the CAA contemplates and generally allows “technology forcing” requirements for
new engines (provided that technical feasibility and other CAA requirements are satisfied), this
component of the legislation was premised on the assumption that such requirements would fall
on engine and vehicle manufacturers who would bear the nonconformance penalties (NCPs) if
they did not apply the technical resources available to them to meet the challenge.”® Moreover,
the technology-forcing provisions of the CAA were justified from a practical and policy
perspective by: (1) Congress’ desire to force manufacturers to commit resources to research,
development and innovation; and (2) the associated asymmetry of information regarding

technical capabilities that exists between manufacturers and regulators. In other words,

0 See NRDC v. Thomas, 805 F.2d 410, 416 (D.C. Cir. 1986).

-57-



manufacturers generally have more information than regulators about their technical capabilities
and may understate the existing technology or their capabilities to regulators as a means to avoid
regulatory burdens and the cost of research, development, and implementation. To that end, the
CAA contemplates that EPA may require manufacturers to innovate and integrate emission
control technologies into vehicles, and impose NCPs to “force” them to do so.

The in-use requirements of the ORD Rule, however, have no regulatory consequence for
manufacturers and “force” them to do nothing. Instead it would impose on end-use consumers
what ARB concedes is a hugely burdensome regulation, including a requirement to install
retrofits that have never been successfully integrated into GSE, and force end users to rely on
retrofit manufacturers over whom they have no effective leverage or control. In particular,
contrary to the CAA’s concern that manufacturers might understate their ability to innovate in
order to avoid regulatory burdens upon themselves, the retrofit manufacturers in this instance
have the incentive to overstate their ability, as the default consequence will not be an NCP, but a
regulation that requires end users to buy retrofits from retrofit manufacturers. However, retrofit
manufacturers have little or no incentive to innovate and develop practical solutions tailored to
the limited GSE market (and particularly for engines still in use after 2020), that might enable
GSE users to obtain and more readily integrate retrofits.

As discussed in detail above, end-users lack the expertise and resources to develop their
own technical solutions, and manufacturers are not mandated by the ORD Rule to develop the
technologies, redesigns, or equipment needed to implement the boutique engine retrofits
necessary for each make and model of GSE. ARB’s approach cannot be reconciled with the

Clean Air Act. The ORD Rule would place an unreasonable burden on end-use consumers to
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develop and install retrofits on existing equipment -- a burden that the Clean Air Act
contemplates can and should only be placed on original equipment manufacturers.

CONCLUSION

While ATA strongly supports ARB’s ultimate air quality goals, ATA cannot support the
mechanism for achieving those ends set forth in the proposed ORD Rule. For the reasons set
forth above, at a minimum ARB should rework the regulation to provide fixed fleet average
emission goals for 2014 and 2020 that will allow planning and avoid double conversions, and
provide a number of other changes to enhance flexibility and reduce compliance burdens, as
described in these comments.

Notwithstanding ATA’s position that ARB lacks the authority to regulate GSE in the
manner contemplated in the proposed ORD Rule, ATA stands ready to continue to work with
ARB staff to help ARB develop a regulation designed to achieve ARB’s emission reduction
goals using a more straightforward, common-sense approach, that avoids the needless

uncertainty and burdens of the current proposed ORD Rule.
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Appendix A




Comments of the Air Transport Association
Concerning ARB’s Proposed ORD Rule
July 25, 2007

Appendix A - Additional Proposed Modifications to ORD Rule

MODIFICATIONS AND CLARIFICATIONS TO THE PM BACT PROVISIONS

Al PM BACT Credit Should Not be Limited to Retrofit or Tier 4 Replacements,
But Should Cover Any Apprapriate Replacements and Other Comparable
Actions

As currently drafied, the proposed Rule requires a fleet owner to demonstrate that it has
converted 20 percent of its fleet each year either through VDECS retrofits or certain
replacements with interim or final Tier 4. While ATA supporis ARB staff’s recommendation
that Tier 4 replacements be credited, for similar reasons ARB should allow credit for other
appropriate replacements, retiring vehicles, electrification, and other comparable actions. As
discussed in Parts VI and X of ATA’s comments it would be arbitrary and contrary to law to
mandate that operators retain older units and retrofit them, while disallowing credit for
replacements with new units that incorporate the latest Tier engines (including Tier 3
replacements of Tier 0-1 engines, particularly in the years before Tier 4 is commercially
available in new GSE), retiring an older vehicle, or purchasing new electric vehicles with zero
PM and NOx emissions. Morcover, ARB should clarify that vehicles replaced to satisfy the
NOx BACT turnover requirement also count toward the PM BACT retrofit requirement.

In addition, comparable emission reductions would be achieved by allowing credit
toward the PM BACT percentage where a fleet owner can demonstrate that it has retired, sold,
transferred out-of-state, or designated a unit as low-use equipment. ATA’s proposed change is

reflected in the proposed regulatory language, under L.C., below.




B. ARB Should Reduce the Percentage Retrofit Requirement from 20 Percent
to 10 Percent

The retrofit requirement should be changed from 20 percent back to 10 percent, as ARB
originally proposed in its July 17, 2006, draft of the regulation. As discussed in Part VLA. of
ATA’s comments, retrofits are not an “off-the-shelf” solution, and a 20% annual retrofit
requirement is unworkable - particularly for GSE. GSE is highly diverse and specialized,
consisting of approximately 200-300 makes and models of vehicles, each of which will require a
separate engineering effort to attempt fo integrate a retrofit. A requirement 1o retrofit 20% of the
GSE fleet each year is untenable, and is unsupported by the rulemaking record.

C. ARB Should Clarify that Units Exempt from the PM BACT Requirements
Are Not Included in Caleulating The Percentage Retrofit Rate

The regulatory Janguage discussing the calculation of the Retrofit Rate should be
clarified. The Rule should make clear that units exempt from the retrofit requirement are not to
be counted as part of the fleet’s “total maximum horsepower™ in calculating the percentage that
must be retrofit.

To reflect the changes set forth under LA, 1.B,, and 1.C., above, ATA suggests the
following revisions to Section 2449(d)}(2)(B):

(B) PM Retrefit Conversion Requirements for Fieets Not
Meeting Diesel PM Target Rate

I. PM Retrofit Rate - If a fleet does not meet the Diesel PM
Target Rate in 2449(d)(1), it must demonstrate that it
retrofit, replaced with a new unit, retired, sold,
transferred out-of-state, or designated as low-use, a
total of 20 10 percent of its total maximum power (not
including specialty vehicles retrofitted and exempted from
turnover in section 2449(d)(2}(A)4.b. and units exempt
from the BACT requirement under section
2449(d)(2){B)4. or any other provision of this
regulation}). Replacements counted toward satisfaction
of the NOx Turnover requirement mayv also be counted
toward satisfaction of the PM Retrofit Rate. Any




carryover retrofit conversion credit previously acerued
may be applied toward the 10 28 percent retrofit
conversion required . . ..

D. ARB Should Revise the Regulatory Language to Make Clear That a Fleet
Owner Need Not Retrofit 100% of Its Other Units Before Being Eligible for
the Exemptions

The exemption provision, Section 2449(d)(2)(B¥(4), is poorly worded and should be
revised 10 make more clear that an operator need not already be in the process of retrofitting
100% of its units before any of the regulatory exemptions apply. Accordingly, ATA proposes
the following change to Section 2449(d)(2)(B)(4):

4. Exemptions - The following vehicles are exempt exemptions
from the retrofit requirement apply—provided-thatretrofits-have
been-or-are-beingapphiedto-all-otherengines-inthe-owner's
ﬁee%—aet—subje&{e«%hese-e\empm A fleet is exempt from
the retrofit requirement in 2449(d}(2)(B)1. if ali its vehicles’
engines meet one of the criteria below: . . .,

1L THE 1.18 FACTOR APPLIED TO THE DIESEL PM AND NOx INDEX UNDER

THE HOURS IN FLEET AVERAGE OPTION IS ARBITRARY AND SHOULD

BE ELIMINATED

As part of its May 23 proposed revisions to the Rule, ARB staff recommended that a
factor of 1.18 be used in calculating fleet average emissions indexes for both diesel PM and NOx
under the “hours in fleet” activity-weighted fleet average emissions option. See Proposed
Section 2449(d)(1)(D). In effect, this would arbitrarily add 18% to the calculated fleet average
entissions of any fleet that elects to comply under the “hours in fleet” option. There is no basis
for such a factor, and no explanation or support appears in the rulemaking record. An accurate
caleulation of a fleet’s emissions weighted by use does not require the use of any such arbitrary

factor, which can only reduce the accuracy of the emissions calculation. Accordingly, the Board

should not adopt staff’s suggestion of adding the 1.18 factor.



HL  THE COMPLIANCE EXTENSION PROVISIONS SHOULD BE MODIFIED AND
CLARIFIED

A, ARB Should Expand the Compliance Extension for Delays in Availability of
Tier 4 to Allow an Extension if GSE Experience Reliability or Performance
Problems Due to VDECS Retrofits or New Tier 4 Engines

The provision affording Compliance Flexibility for Delays in Availability of Tier 4
Vehicles (see Proposed Section 2449(e)(9)) should also allow the Executive Officer to provide a
compliance extension in the event of GSE performance, reliability, or safety problems caused by
retrofits or new Tier 4 equipment. Simply because a retrofit or engine is nominally “available”
does not mean that it will function in GSE without causing performance, reliability, or safety
problems. GSE performance, reliability, or safety issues will impair the ability to move aircraft
safely and efficiently through the gate and into the runway queue on schedule -- causing delay or
compressed take offs and landings. These effects ripple throughout the country, impairing the
safe and efficient operation of both the airport in question and the National Airspace System.
While the proposed Rule includes a provision that allows ARRB to {ind that a particular VDECS
is not the highest level “available” if it would impair the safe operation of the vehicle, that
provision does not allow a compliance extension. See Proposed Section 2449(e)(8). Nor does
the current proposed Rule address performance or reliability problems related to VDECS, safety
issues at alrports caused by use of VDECS that go beyond the safe operation of the vehicle itself,
any issues that arise afier installation, or any issues caused by Tier 4 engines.

ATA proposes to modify Section 2449(e)(9) to allow for a compliance extension in the
event of GSE performance, reliability, or safety problems associated with VDECS retrofits or
new Tier 4 vehicles. Specifically, ATA proposes the following revisions 1o Section 2449(e)(9):

(9) Compliance Flexibility for Delays in Availability of Tier 4
Vehicles or Performance, Reliability, or Safetv Problems

associated with VDECS or New Tier 4 GSE Vehicles; Ifthe
Executive Officer finds that there is a delay in availability of

A




vehicles with engines meeting the Tier 4 interim or final
emission standards so that vehicles with Tier 4 interim or final
engines to meet a fleet’s needs are not available or not
available in sufficient numbers or in a sufficient range of
makes, models, and sizes, or that VDECS or new interim or
final Tier 4 GSE Vchicles experience performance,
reliability, or safety issues, then the Executive Officer may
grant an extension to the fleet from the requirements in
2449(dy(1) and 2449(d)(2). If such a delay or performance,
reliability, or safetv issues affects a group of fleets, the
Executive Officer may issue an extension 1o all fleets with
certain characteristics. Any such delay must be documented
based on verifiable information from the fleet regarding its
vehicle needs and/or verifiable information from the equipment
manufacturer, engine manufacturer, distributor, and/or dealer
regarding the unavailability of appropriate vehicles with Tier 4
interim or final engines. Any such performance, reliability,
or safetv issues must be supported by documentation or
ather reliable information from the fleet operator or other
appropriate source,

B. ARB Shouid Modify the Time to Address VDECS Failures from 90 Days to
180 Days

The proposed Rule provides only 90 days to address {ailure or damage of a VDECS,
which is likely to be insufficient. See Proposed Section 2449(e)(1). Even if GSE {leet owners
were able to solve the technical feasibility and other issues associated with attempting to retrofit
GSE in the first instance, 90 days is an inadequate amount of time to order, receive, and re-instal}

a retrofit (particularly on highly-specialized GSE, where chassis space may be limited, and

significant re-epgineering performed to allow initial installation). At a minimum, the time to

address VDECS failures should be increased to 180 days.
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[Section 2449(d)(1)YE) Fixed Target Compliance Option -

As an alternative to the compliance dates and NOx and diesel PM targets in
section 2449(d)(1)(A), owners of large and medium fleets may opt instead to comply
with this regulation by calculating fleet average NOx and Diesel PM Fixed Targets for
two compliance dates, March 1, 2014 and March 1, 2020, and developing and making
available to ARB compliance plans for achieving those Fixed Targets, as set forth in this
Section 2449(A)}{1)}(E).

1. Calculating 2014 and 2020 Fixed Targets

The 2014 Fixed Fleet Average Emission Target Rates (“2014 Fixed Targets")
and 2020 Fixed Fleet Average Emission Target Rates (“2020 Fixed Targets™) for NOx
and diesel PM shall be determined for each fleet using the NOx and diesel PM Target
Rate formulas under Section 2449(d)(1){A) (and the other provisions of this regulation
relevant to the calculation of Target Rates under Section 2449(d){1)(A), including
Sections 2449(d)(1)(C) and 2449(e)). However, notwithstanding the foregoing:

a. the 2014 Fixed Targets shall be calculated using the NOx and diesel PM
targets for the 2014 compliance date as set forth in Tables 1 and 2 under
Section 2449(d){1)(A), applied to each engine that was part of the fleet as
of January 1, 2010; and

b. the 2020 Fixed Targets shall be calculated using the NOx and diesel PM
targets for the 2020 compliance date as set forth in Tables 1 and 2 under
Section 2449(d)(1)(A), applied to each engine that was part of the fleet as
of January 1, 2016.

2, Pevelopment and Maintenance of 2014 and 2020 Compliance Plans

By April 1, 2010, each fleet owner shall calculate its 2014 Fixed Targets and
develop a 2014 Compliance Plan, setting forth the fleet's 2014 Fixed Targets and the
changes the fleet expects to make to achieve the 2014 Fixed Targets.

By April 1, 2015, each fleet owner shall calculate its 2020 Fixed Targets and
develop a 2020 Compliance Plan, setting forth the fleet's 2020 Fixed Targets and the
changes the fleet expects to make to achieve the 2020 Fixed Targets.

The fleet owner may include in the 2014 and 2020 Compliance Plans any
combination of changes to the fleet to achieve the 2014 and 2020 Fixed Targets (e.g.,
purchases of electric, replacements with gasoline-powered vehicles, VDECS,
purchases of higher Tier diesel vehicles or engines, etc). The 2014 and 2020
Compliance Plans shall be prepared using forms to be provided by ARB, orin a
substantially similar format. Compliance Plans may be updated periodically at the fleet
owner’s option to eliminate obsolete provisions, reflect availability of new technologies
or new company operaling and capital plans, or other changes. A copy of the 2014 and
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2020 Compliance Plans shall be maintained at a location within the State of California,
and shall be made available or submitted to ARB upon request.

3. Achievement of 2014 and 2020 Fixed Targets

In lieu of the Annual Reporting and Compliance Cenrification provisions of
Section 2449(g)(1)(D)}2), the fleet owner shall report to ARB: (a) by April 1, 2014, its
NOx Index and diesel PM Index as of March 1, 2014; and (b) by April 1, 2020, its NOx
Index and diesel PM Index as of March 1, 2020. The NOx and diesel PM Indexes shall
be calculated as provided under Section 2448(d){1}(A) or (D) (Hours in Fleet Average
Option}, and the other provisions of this regulation relevant to the caiculation of NOx
and diesel PM Indexes under Section 2449(d}(1)(A) or (D) {inciuding Sections
2449(d)(1)}{C) and 2449(e)). Achievement of the 2014 and 2020 Fixed Targets shall
constitute compliance with this regulation, notwithstanding whether the measures
actually implemented differ from those identified in the 2014 and 2020 Compliance
Plans.

If the fleet's NOx Index and/or diesel PM Index exceeds the 2014 Fixed Target
for that pollutant by 10% or less, the fleet shall have until August 1, 2014 to address the
shortfall and demonstrate achievement of the 2014 Fixed Target for that pollutant.
Similarly, if the fleet's NOx Index and/or diesel PM Index exceeds the 2020 Fixed Target
for that pollutant by 10% or less, the fleet shall have until August 1, 2020 to address the
shortfall and demonstrate achievement of the 2020 Fixed Target for that poliutant.
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LS Deprtngrs
ol Foreoorcgn Waskmaton, D€, J649+
Fachorol vition
Adierdoizrranion
Donald Zinger
Assistant Director for
Transportation and Air Quality AUG 24 200
V.S, Eaviroomental Protection Agency
1200 Pennsylvania Avenue, N.W,
Washington, DC 20460

Dear Mr. Zinger:

This letter clarifies the Federal Aviation Administration’s (FAA) views
concemning the rule adopted by the Texas Nalural Resources Conservation
Commission (TNRCC) on April 19, 2000, on emissions from airport grovnd
service cquipment. Enclosed please find an analysis of precmption issues ™ °
telated to that nude. The analysis concludes that any authority the State of
Texas has to regulate sirport ground service equipment is exceeded when
that authority is exercised in 2 manner that would necessarily regulate
aircenfl operations. The Clean Air Act and Federal Aviation Act preetpt
state regulations that impinge upon airerafl operations and management of
the navigable sirspace. Based upon the data available, the FAA is unable to
conclude that the regulation has left fleet operators a choice between
suggested, reasonably available alternative means to comply with the
TNRCC regulation and the freedom to select measures that do not restrict
airerafl operations in the fotare,

The FAA has confidence that the ongoing discussions with the U.S, EPA
with stakeholder groups to develop voluntary measures 1o reduce emissions
from the avistion sector will be successful in providing reductions at airports
throughout the country, In the meantime, FAA encourages U.S. EPA and
TIRCC 1o continue to work cooperatively with appropriate airport officiais
and other affected pantics to explore ways to reduce oxides of nitrogen and




other pollutants at airports that do not impinge upon aireraft operations. If

you would like to discuss this matter further, pleasa feel free to contact me a

(202) 267-3577 or Daphne A, Fuller in the FAA Qffice of the Chief Counse .
at {262) 267-3199. i

Sincerely yours,

A

Dreputy Direclor
Office of Environment and Energy

Enclaosure

~ cc: Ben Hamison, Office of U.S. EPA Regional Counsel




[. Factual Background

The TNRCC has adopted a rule that would require persons who own or
operate ground service equipment {(GSE) in the Dallas Ft. Worth (D/FW)
ozone nonattainment area at airports having 100 or more air carrier
operations per year, averaged over a three year period to “demonstrate &
reduction of oxides of nitrogen (Nox) emissions” equal to or greater than the
amount specified in the regulation. This includes the four largest
commecicial airports in the D/FW ozone nonatiainment area, Dallas Fr.
Worth, Meachem, Alliance, and Love Ficld airports. GSE is defined to
include equipment that is used to service aircraft during passenger and/or
cargo loading and unloading, maintenance, and other ground-based
operations (excluding equipment used to service general aviation aircraft and
military aircraft and equipment that is used during freezing weather such as
ground heaters and deicing vehicles). Owners and operators of ground
service equipment are required to:

(1) have a 100% electrified fleet by May 1, 2005 or three years after the
airport becomes subject to the rule, whichever is later. If a GSE unit is
not available for purchase or conversion to electric power then the lowest
emitting equipment available may be used instead, subject o the
approval of the executor director of TNRCC and U.S. EPA; or

(2) have a plan that provides for emission reduction measures to achieve the
phased compliante required by (a), (b), or (d)(generally 20% by 2003,
50% by 2004, and 50% by 2005). The plan may include measures,
which are applied to the GSE fleet itself, and measures which have been
achieved elsewhere within the nonattaiment area as long as those
measures would be creditable in accordance with the Commission’s
‘emission banking program.

By letter dated June 23, 2000, to the Chairman of the Texas Natural
Resource Comumission, the U.S. EPA Regional Administrator for Region 6
clarified earlier U.S. EPA comments conceming the proposed rule. The
tetter stated that, based upon U.8. EPA’s analysis “the Texas regulation is
not preempted by the Clean Air Act.”




11, Discussion
A Federal Preemptio

Article VI of the United States Constitution provides that the laws of the
United States “shall be the supreme law of the Land; . . . any Thing in the
Constitution or Laws of any state to the Contrary notwithstanding.”
Cipollone v, Liggett Group, Inc,, 505 U.S. 504, 516 (1992), quoting Art. Vi,
cl. 2. Since M Culloch v, Maryland, 17 U.S, (4 Wheat.) 316, 427 (1819), it
has been settled that state law that conflicts with Federal law is “without
effect.” Maryland v, Louisiana, 451 U.S. 725, 746 (1981). Consideration of
issues arising under the Supremacy Clause start with the assumption that the
historic police powers of the States are not to be superceded by Federal law
unless that is the “clear and manifest purpose of Congress.” Cipolione, 505
U.S. at 516, quoting Rice v, Santa Fe Elevator Corporation, 331 U.S. 218,
230, (1947}, Accordingly, the purpose of Congress is the ultimate
touchstone of preemption analysis. Cipollone, 505 U.S. at 516. Preemption-
is predicated on Congressional intent. :

Federal law may supercede state faw in several different ways. California
Federal Saving and Loan Association v. Guerra, 479 U.S. 272, 280-
281(1987). First, when acting within constitutional limits, Congress is
empowered to preempt state law by 5o stating in express terms. Jopes v,
Rath Packing Company, 430 U.S. 519, 525 (1977). Second, Congressional
intent to preempt state law in a particular area may be inferred from a «
‘scheme of federal regulation . . . so pervasive as to make reasonable the
inference that Congress left no room for the States to supplement it,’
because the ‘Act of Congress may touch a field in which the federal interest
is so dominant that the federal system will be assumed to preclude
enforcement of state laws on the same subject,” or because “the object
sought to be obtained by the federal law and the character of obligations

imposed by it may reveal the same purpose.’ * Pacific Gas and Electric v.
tate Ene urces Conservatio Deve etit ission, 461

U.S. 190, 203-204 (1983), quoting Fidelity Federa! Savings & Loan
Association v, De la Cuesta, 458 U.S. 141, 153 ( 1982}, Rice v. Santa Fe
Elevator Corporation, 331 U.S. 218, 230 (1947). Third, in those areas where
Congress has not completely displaced state regulation, Federal law may

- nonetheless preempt state law to the extent that it actually conflicts with
Federal law. Such conflict ocours either because “compliance with both




federal law and state reguiations is a physical impossibility,” Florida Lime &
Avocado Growers, Inc. v. Paul, 373 U.S. 132, 142-143 (1963), or because

the state law stands “as an obstaclc to the accomplishment and execution of
the full purposes and objectives of Congress.” Hines v. Davidowity, 312
U.S. 52, 67 (1941).

B. State Regulation Qf Aircraft Qpemtions and Use of the Navigable
Airspace Is Preempted Under the Ci ir Act the Fede viation Act
and Airport Naoijse and Capacity Act

The authornity of the State to regulate aircraft to reduce air pollution is
sharply circumscnibed under the Clean Air Act, as amended, 42 U.S.C. §
7401, et seq. Section 233 of the Clean Air Act expressly preempts state
regulation of aircraft engine emissions. Section 233 provides that “no state
or political subdivision thereof may adopt or attempt to enforce any standard
respecting emission of any air potlution from any aircraft or engine thereof
unless such standard is identical to a standard applicable to such aircraft
under this part.” 42 U.S.C. § 7573

-Section 233 preempts any action by the State to enforce any standard for
aircraft emissions unless the standard is identical to & standard applicable
under the Clean Air Act. In other words, the State may only adopt a
regulation addressing a particular aircraft emission if it is identical to a
Federal standard. If there is no Federal standard, then State action is
preempted and the State has no authority to apply a standard. In addition to
the explicit prohibition under Section 233, the comprehensive scheme
established by Sections 231 and 232 of the Clean Air Act for regulation of
aircraft engine emissions by the U.S. Environmental Protection Agency
("EPA™) and the U.S. Department of Transportation (“DOT™) demonstrates
Federal preemption of the field.? Under Section 231 ,the EPA, in
consultation with the Secretary of Transportation (lo assure safety),
establishes national standards for aircraft engine pollutants. EPA must
consult with DOT to assure that the standard takes effect after time allowing
for the development and application of requisite technology. If DOT finds

' This section has been interpreied in California v, Dept of the Navy, 624 F. 24 885 (9% Cir. 1980). In that
case, the court mfed that the State could regulate U.S. Navy jet engine test cells. These test cells were not
considercd to {all within the preemption of Section 233 because the test cells were sepanate and spart from
the aircraft engines themselves and could be regulated witheut necessarily affecting the operrtion of the
aircrufl,

? Sec, Wachington v, Genoral Motors Carp,. 406 U.S. 109, 114 (1972XCongress has “preempted the fickd
so (ar as emissions from xisplanes are concemned.”}




that a proposed standard would create a hazard 1o aircraft safety, then the
DOT may request review by the President who determines whether to
disapprove the standard. The EPA has established standards for fuel venting
and exhaust emissions for in-use gas turbine airplane engines manufactured
after 1984, See 40 CFR Part 87. Under Section 232, the FAA is then
responsible for enforcing those standards through the certification process.
See 14 CFR Part 34. Based upon this comprehensive scheme there is clearly
no room for States to establish or impose any aircraft emission standard not
identical to those established by the EPA. When the scheme of regulation of
aircrafl engine emissions under the Clean Air Act is read together and
harmonized with the other aviation statutes discussed below, it is clear that
standards under Section 233 refer broadly not just to quantitative eraission
levels, but to emission reduction targets that necessarily have the direct or
indirect effect of restricting aircraft operations.

The Federal Aviation Act, as recodified at 49 U.S.C. § 40103, the
regulations implementing it in 14 C.F.R., the Airport Noise and Capacity
Act (ANCA), as recodified at 49 U.S.C. § 47521, and the regulations .
implementing it in 14 C.F.R., precmpt the States from regulating in the area
of aircraft operations and airspace management. In a long series of cases,’
_the courts have ruled that neither the States nor their political subdivisions
can regulate the manner in which aircraft are operated or the airspace in
which the aircraft are operated. This Federdl scherme of regulation is
deemed to be pervasive, intensive, and exclusive and is vested solely in the
FAA. The court in City of Burbank v. Lockheed Air Terminal’, expressed
concern about the need for uniformity of safe, efficient use of the navigable
airspace. It reasoned that to permit curfews and other local regulation of
flight operations would increase difficulties of scheduling flights to avoid
congestion and concomitant decrease in safety would be compounded.

Congress recently reiterated in ANCA the federal policy against
“uncoordinated and inconsistent restrictions on aviation that could impede
the national air transportation system.” 49 USC 47521(2). Where, as here,

? Allepheny Airlines v, Village of Cedarhurst, 238 £.2d 812 (24 Cir. 1956); American Airlines, Inc. v,
Town of Hernpstesd, 398 F.2d 369 {2d Chr. 1968), cert. denied, 393 U.S, 1017, 21 L.E424 561, 89 S.C.
§20 (1969): American Airlines v, City of Audubon Pask, 207 F.Supp. 207, aff'd, 407 F.2d 1306 {6 Cir.
1969), cert, denied, 396 ULS. 845, 24 L.Ed2d 95, 90 $.Ct. 78 {1965); City of Burbank v. Lockheed Air
Terminal, 411 U.S, 624 (1973).

411 1.5, 624 (1973).




Congress has articulated a policy, the most relevant preemption standard
appears to be that stated in Rice v. Santa Fe Elevator Corp,, 331 U.S. 218,
236 (1947): “The test {of applicability of state laws] is whether the matter
on which the State asserts the right to act is in any way regulated by the
Federal Act. Ifitis, the federal scheme prevails though it is a more modest,
less pervasive regulatory plan than that of the State.” See also, American
Airlines v. Hempstead, 272 F. Supp 226, 230, aff"d, 398 F.2d 368, cited in
City of Burbank v. Lackheed Air Terminal, 411 U.S. at 628 (“The aircraft
and its noisec are indivisible; the noise of the aircraft extends outward with
the same inseparability as its wings and tail assembly; to exclude the aircraft
noise from the Town is to exclude the aircraft...’)

Finally, the Airline Deregulation Act of 1978 (ADA), 49 U.S.C. § 41713,
prohibits state regulation of aircraft operations. Congress enacted the ADA
to “... ensure that the States would not undo federal deregulation with
regulation of their own.” es v, Trans World Airlines, Inc., 504 (J.S.
374, 378 (1992). (States’ enforcement of attomney general guidelines on air
travel industry advertising and marketing practices held to be preempted for’
having a connection with or reference to airline rates, routes, or services).
Section 105 prohibits any State or political subdivision from enacting or
eaforcing ... any law, rule, regulation, standard, or other provision having
the force and effect of law relating to price, routes, or services of any air
cartier ...." 43 US.C. § 41713(b)(1). The Supreme Court has defined the
“relating to” language broadly to mean “having a connection with or
reference to airline rates, routes, or services.” American Airlines v. Wolens,
513 U.S. 219, 223 (1995), citing Morales, 504 U.S. 374,

D. The TNRCC Regulation

Using its delegated authority under the Clean Air Act and its residual
authority, the State of Texas may regulate sources of air pollution to achieve
and maintain state and national air pollution standards. We do not here
reach the issue of whether the Texas regulation is preempted under Section
209 of the Clean Air Act. We assume here, arguendo, without conceding,
that the State of Texas may regulate airport ground service equipment in
some manner. However, as discussed above, the State may not impose
measures that necessatily regulate aircraft or aircraft operations and interfere
with safety and efficiency in management of the navigable airspace. The
central issue here is whether the TNRCC regulation has left owners and
operators of GSE equipment the discretion to choose among suggested




procedures and the freedom te choose measures that do not necessarily
regulate aircraft operations. See, Air Transport Association v, Crotti, 389 F_
Supp. 58 (ND Cal. 1975)(Court upheld state airport noise statute that
imposed noise abatement duties on airport proprietors where airport
proprietors were left to choose among suggested procedures and were free 1o
choose noise control measures that did not directly regulate aircraft

operations). See also, California v. Navy, 431 F. Supp at 1286.

Based upon review of the preamble to the Texas regulations, FAA lacks
sufficient data to make an informed judgment that compliance with the
Texas regulation is possible without affecting growth in aircraft operations,
GSE equipment is necessary to landings and takeoff of aircralt. Aircraft are
dependent upon GSE for maintenance, fueling, housing; and in some cases,
for movement on the ground as well as a myriad of other activities that are
critical to the safety of aircraft and flight preparation. The availability of
reliable GSE equipment is accordingly essential to safe and efficient use of
the navigable airspace.

There is no clear evidence that the emission reduction requirements can be
met without reducing total GSE equipment and, in turn, aircraft flights,

Electrification will be difficult to implement without affecting operations
given the recharging time, battery life, and the need for space for recharging
equipment at the airport. Both the phased-iri percentage emission reduction
alternative and the electrification alternative potentially reduce the
availability of GSE during peak periods of airport operation. ‘Limitations on
total numbers of GSE available at any given time would create difficulties in
scheduling flights and increase congestion and delays.

It is equally unresolved whether the requirement for 100% clectrification is
feasible given the cost and availability of such equipment or reasonably
attainable within the next five years given the infrastructure and electric grid
requirements considering cost. TNRCC does not appear to have considered
whether “opportunity charging” is practicable. There is littie or no evidence
that a reliable source of power exists that is adequate to provide power for
all-necessary GSE equipment and sufficient back-up systems in the event of
power cutages or disruptions. Although the regulation provides for
substitution, the regulation does not articulate the standards that TNRCC and
U.S. EPA will use to determine when electric GSE is not available such that
the lowest emitting available technology may be substituted.




Based upon information available to date, the emission trading program does
not obviate any necessity for fleet operators to limit growth 10 achieve
compliance in the future. There has been no analysis to demonstrate that
credits are reasonably expected to be available clsewhere in the
nonattainment area. Nor is it clear that the Commission trading program
feaves GSE owners and operators the freedom to purchase credits from other
nonattainment areas in Texas, such as the Houston ares, which has more
emissions available for credit. Although we agree with the U.5. EPA letter
that the TNRCC regulations may allow owners and operators of GSE to
include measures in their plans besides the two enumerated, there is no
analysis showing that other viable measures are available to fleet operators.

A case that involves similar facts is San Diego Unified Port District v.
Gianturco.” In Gianturco, the State sought to require the Port District, as
owner of Lindbergh Field, to extend the hours of an existing curfew. The
State made extension of the curfew a condition of the variance needed for
the permit to continue to operate the airport, which was not in compliance
with California noise standards. The Ninth Circuit Cowrt of Appeals held .
that the State's curfew was federally-preempted because it impinged on
airspace management by directing when planes may fly in the San Diego
area. The court explained that “Local goverments may adopt local poise
abatement plans that do not impinge upon aircraft operations.” 651 F.2d at
1314. The court reasoned that the State could not use variances, licenses and
permits to achieve indirectly what the Supreme Court had precluded in
Burbank. Similarly, assuming arguendo that the State of Texas may adopt
plans to regulate ground service equipment, such plans may not indirectly
impinge upon aircraft operations. The State of Texas may not accomplish
"indirectly that which it is precluded from imposing directly.

The TNRCC regulations may also be determined to be preempted under

§ 105 of the Airline Dercgulation Act of 1978 (ADA), 49 U.S.C. § 41713.
To the extent that the TNRCC regulation would effectively require fleet
operators to {imit operations at airports in Texas, the TNRCC regulations
very likely “relate” 1o air carrier routes in violation of § 41713{b)(1).
Whether a fleet operator may take advantage of the flexibility inherent in the
Federal deregulatory environment and increase service would appear to
depend upon whether the TNRCC regulation indirectly restricts future
growth in flights. The statute’s proprietary exception, 49 U.S.C. §

} 4STF. Supp. 283 (SD Cal, 1978), aff'd. 651 F. 24 1306, §313-14 (9* Cir. 1981}, czrt, den. 455 US 1000
(1982).




41713(b)3), does not apply here since the State of Texas is not an anport
proprietor.

Int support of the conclusion that state regulation of GSE equipment is not

federally preempted, in its letter dated June 23, 2000, U.S. BPA posits that

the prohibition on state emissions standards under section 233 has been

. interpreted similarly to the prohibition in section 209. As authority for this
proposition, EPA cites State of California v. Navy, supra. However, that
case is factally distinguishable. It involved state authority to regulate
aircraft engine test cells. The court in that case concluded that state
regulation of aircraft engine test cells was not preempted, but did not
otherwise define the scope of state authority to regulate aircraft operations.
Nor did the court uphold state authority to indirectly regulate aireraft
operations through aperational restrictions on ground service equipment.
Indeed, the reasoning in the case, particularly the opinion of the U.S. District
Court, which was cited favorably by the Ninth Circuit Court of Appeals,
strongly supports the conclusion that state regulations are federally-
preempted to the extent that they necessarily impinge upon aircraft o
operations. A broad reading of state authority to regulate aircraft operations
directly, or indirectly through ground service equipment limitations, would
be inconsistent with federal preemption of airspace management and aircraft
operations. Compare, Motor Equipment Manufacturers Association v, EPA,
627 F.2d 1085 (DC Cir. 1979), cert, den., 446 U.S. 952 (1580); Engins
Menufacturers Assocjation v, US EPA, 88 F.3d 1075, 1094 (DC Cir.
1996)(Section 209 of the Clean Air Act only preempts state regulation to

~establish quantitative limits on emissions. States have authority to impose
restrictions on use of motor vehicles and non-road engines and vehicles,
such as limitations on downtown usage).

To interpret the term standards in Section 233 of the Clean Air Act so
narrowly as to authorize states to regulate aircraf} operations would set a
precedent that could lead to a proliferation of restrictions at other airports to
control local air pollution. Such a result would be contrary to the concepts
of Federal preemption and the comprehensive and pervasive scheme of

Federal oversight of the nation’s air transportation system cnacted by
Congress.

This analysis is limited to clarifying the scope of state authority based upon
Section 233 of the Clean Air Act, when read together with federal aviation
laws. FAA otherwise expresses no opinion concerning the remainder of the




analysis in the U.S EPA letter dated June 23, 2000. The FAA reserves the
right to revise this analysis should the FAA receive additional, relevant
information not heretofore available regarding the TNRCC regulation and
alternatives for compliance available under that regulation.
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Air Transport Association
June 17, 2005

By Electronic Mail & Facsimile

Clerk of the Board

Caltfornia Air Resources Board

1001 T Street, 231d Floor
Sacramento, California 93814

fave GO S22 I8

Ll lore 20050 s tser ard. ea gov

Re:  Notice of Public Hearing to Consider Adoption of Emission Standards and
Test Procedures for New 2007 and Later Off-Road Large Spark-Ignition
{*LST™) Engines and Fleet Requiremenis for Users of Oif-Road L8] Enoines

To the Clerk of the Board:

I am writing on behalf of the Air Transport Association of America, ne. ("ATA™Y o
provide comments on the California Air Resources Board™s ("ARB's™) proposed “Emission
Standards and Test Procedures for New 2007 and Later Off-Roead Large Spark-iznition (L.SD)
Engines and Fleet Requirements for Users of Off-Road LST Engines” ("LST Rule™.” ATA
regularly comments on federal and state reguiatory developments that may affeet the airdines. In
that capacity, we submit these comments on the proposed rule.

SUMMARY OF COMMENTS

The LS] Rule’s proposed regulation of airport ground support equipment ("GSE™) is
preempted by {ederal law, including the Federal Aviation Act, Alrline Deregufation Act, and
Clean Air Act. Among other things, these laws reflect Congress™ judgment that GSE — which is
eritical to the safe and efficient functioning of the National Afrspace System - can only be
regulated in @ consistent and uniform manner at the federal fevel. The LS] Rule. in the form

Loy

ATA 15 e prineipal rade and service organization of the LAY, seheduled alrdine Indosiny, The

members of the Associution are: ARX Alr Ine. Alaska Alrlines, Aloha Afrtines, Amerien West Airkines. Amarican
Adriines. Astar Afr Cargo - ATA Adrtiees . Atlas Adr, Comtinental Alrlines. Delta Alr Lines, Byergreen Intermationst
Adrbines, Federal Dxpress Corp., Hawaitan Adrlines, JetBlue Alrway s, Midwest Alrfines. Novtbwest Adrlines. Polar
Adr Cargo, Southwest Airfines, United Alrfines, LIPS, and LS Adrways: misochite mrembers arer Acrovias de Mixico,
Adr Cenada. Adr Jamaica. and Mexicans de Aviacion,

“ Seer Notiee of Pablic Hearing, Inftial Strtement of Rensons for Proposed Rulemaking Clnitid
Statement of Reasons™ or “ESOR™), and refated waterials at wwawarbagoviregsetdore 2805 4ore 2003 ham L posted
May 6. 20035),
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proposed on May 6, 2003 (the “May 6 proposal”™), would impose profound and ifl-considered
mandates on GSE, requiring replacement of virtually all LST GSE with unproven equipment
within an unreasonably short time. resolting in prohibited impacts on aireraft operations and
airfine prices, routes, and services.

tn recent discussions with ATA, ARB staff has acknowledged that the 7 to § vear {leet
turnover assumption on which the proposal is based is inaceurate as applied to GSE, and has
agreed 10 revise the assumption and propose revised terms for GSE at the June 23, 2005 hearing,
ATAis working with ARB staft' o analyze potential approaches. It is unciear as of this filing
whether the parties can identity a mutually acceptable approach, or whether any revisions that
ARB may propose will fully address the infirmities of the rule as applied to GSE. Absent
exclusion of all GSE from the scope of this and other off-road rules,” ATA and its members
reserve the right to lake appropriate action to have the rules declared invalid as preempted by
federal law notwithstanding any changes in the rule ARB may propose.

Separate and apart from its invalidity under federal law, the proposed 1.8} Rule suffers
from a number of fundamentat flaws as applied 10 GSE, including:

¢ [ncompatibility with ARB’s Volantary Agreement with the Carriers

The rule is wholly inconsistent with the letter and spirit of the South Coast Ground Service
Equipment Memorandum of Understanding, dated November 27, 2002 (“"MOLU™ or “South
Coast MOU"). The MOU was negotiated and executed by ARB and ATA member airlines
{"Participating Airlines”) that operate at the five major commercial airports i the South
Coast Air Quality Management District (*South Coast™). The MOU provides that, by
DPecember 31, 2010, the Participating Airfines will reduce NOx and hyvdrocarbons (HC)Y 1o
2.63 g/bhp-hr, and efectrify specific percentages of GSE, amony their aggregate fleet in the
South Coast, including both LS and diesel. The MOU is the most stringent off-road fleet
conversion undertaking 1n the nation, and would require conversion of virtually all of the
carriers” LSE-powered GSE. In reliance on the understandings reached with ARB under that
agreement, the carriers have already made significant investments toward compliance,
including purchases of eleciric equipment and supporting infrastructure, and purchases of
currently best-available LSI engines with emission rates of 3.0 g/bhp-hr.

The LSE Rule would impose a different and inconsistent set of {leet average emission
requirements, focused only on the LS partion of the GSE fleet in fsolation. The May 6
proposal would require the carriers almost immediately to re-convert their 1.S1 GSE fleets to
meet the 2013 rget of 1.7 g/ibhp-hr. The proposed excmption for GSE subject to an MOU
docs nothing to address this issuc. becavse the exemption would expire in 2812, In addition,
fleet average emissions under the LS Rule are caleufated without regard to actual equipment

B

The "Alrbarne Tosic Comtrd Measure (ATOM)Y For Diesel Partieulzie Matier From Portable
Engines Rated AL 30 Horsepower and Greater,” off) March T8 2003 ¢PE ATOM ™)L and the effroad diesel ATCM,
expected o be proposed kier this yeor (htipifsw s arbooagovimsprogiordieseliondicsel htm ),
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usage, whereas fleet average emissions under the MOU take usage into account -- subjecting
the carriers to fundamentally different fleet management requirements. These
inconsistencies are exacerbated by ARB's adopted and planned off-road diesel ATCMs,
which would impose yet another set of requirements on diesel GSE, on different schedules,
with no consideration of a complementary and cohesive fleel management strategy
necessary to ensure the efficient operation of GSE.

The only way to structure the LSI Rule (and ARB’s other off-road rules) that could be at
least somewhat equitable to the camriers and consistent with the MOL! would be to exempt all
GSE subject to the MOU for its useful fife, with provision for carriers to elect to include
their South Coast {leets in their statewide averages. Even if ARB were to take these :
measures, the carriers would siili be faced with the significant costs and mefficiencies of
administering inconsistent compliance schemes - Ze, an aggregale MOU target for all GSE
in the South Coast, and LSI- and diesel-specific regulatory targets in the rest of the state, ali
with different effective dates.

The carriers entered into the MOU based upon ARB's assurances that the Board would not
also seek o regudate GSE. and the MOU provides that the airlines may terminate the
agreement shouid ARB do so. The carriers” current predicament illustrates why that
protection was vital. Both the PE ATCM and the LS! Rule have riggered the termination
provision, and the airlines are now free to terminate the MOU. As ATA has advised ARB
staff. the carriers are likely 1o find it necessary to exercise their right to terminate the MOUL

® Inaccurate Tumover Assumption

ARB s Initial Statement of Reasons and economic impact assessments rely on the inaccurate
assumption that all pesr7o477 L8] equipment has a 7-8 vear tumover eycle. However, as
the parties discussed in the Sogth Coast MOU negotiations, and as discussed in further detail
below, the aciusal median useful life of LSI-powered GSIE is sianificantly longer. ATA has
recently provided ARB staff with updated calculations, hased on a methodology agreed to
with ARB in the MOU negotiations, showing that the carriers” current statewide LS1 GSE
fleet has a median useful life of approximately 19 vears.

This inaccurate turnover assumption exacerbates the impact that the May 6 proposal would
have on the carriers, and would render that proposed rule arbitrary and capricious as applied
to GSE. The assumption leads to proposcd fleet averages that would require the carriers o
completely tum over their LSI fleets within onfy a few years, at a {raction {about 1/5) of
their usefud fife, The May 6 proposal would impose three increasingly stringent {lect
average emission standards over ondy a four-year peniod (3.0 g/bhp-hr by 2009, 2.3 by 2011
and 1.7 by 2013). To meet these requirements, the carriers would have to implement fleet
conversions to meet the 2009 interim targel, just one of two years before newer and much
cleaner LSI engines are expected 1o reach the market, The May 6 proposal would then
almost immediately require a second conversion using the newer equipment in order 1o
achieve the 2011 and 2013 targets.
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In recent discussions with ATA, ARB sta{f agreed o revise the May 6 proposal to reflect the
longer median useful life of GSE, with provision for ATA to comment on the revisions. 1t is
ATA’s understanding that, at or afler the June 23, 206035 Board hearing, ARB staff will
propose less stringent fleet average emission targets for 2011 and 2013, but may maintain

the 3.0 g/bhp-hr target for 2009,

However, as discussed below, given thie actual useftd life of GSE, the 1.ST Rule must not be
structured in a way that will force rapid fleet turnovers using unproven equipment, and force
the airlines to scrap good and serviceable GSE at a time when quarterly operating losses for
the industry exceed one billion dollars. Merely adjusting the emission targets without
adjusting the 2009, 2011, and 2013 compliance dates would not adequately take account of
the actual useful fife of GSE. Accordingly, if ARB does not exempt GSE from the rule, it
should 1ake account of GSE's actual usefid life through an appropriate combination of
adjustments to both the compliance deadlines and the fleet average emission targets for
GSE.

In the ISOR, ARB used a wirmover assumption of 7 to 8 vears 1o establish the final effective
date of 2013 in the May 6 proposal. As discussed below, applying the same methodolopy
using GSE’s 19-vear median useful life produces a final effective date 0f 2024, ITARB s
unwilling 1o accept this result of its methodology, ARB should work with ATA and the
carriers 10 arrive at appropriate adjustments to both the compliance deadlines and emission
level targets that accommeodate the carriers” need to manage their GSE fleets in a way that
ensures the reliability of their Ume-critical operations.

e ailure to Recoenize the Time. Cost, Uncertainty, and Operational Disruptions
Associated with GSE Fleet Conversions

The LSI Rule’s assumption that virtually the entire .S GSE fleet can be converied and
reconverted within the rapid timeframes contemplated by the rule, even with less stringent
fleet average emission targets, is inconsistent with the efficient operation of the National
Alrspace System, and unsupported by practical experience. In particular, the LS) Rule
incorrectly assumes that new fower-emission LSI engines can be purchased from engine
manufactorers and made functional in uscabie GSE within 2-3 vears {or less) of the date that
the engine ostensibly is expected to become available. See 2. ISOR at 23 {assuming that
1.0 g/bhp-hr equipment couid be purchased and placed in use by 2009, and 0.4 g/bhp-hr
equipment by 2012).

In fact, as discussed in further detail below. GSE represents o small market of highty diverse
and speciatized types of equipment that must be integrated into a complementary scheme of
mierdependent airerafl support functions. Each piece of GSE is a necessary component of
ans overall operational strategy for efficiently supporting aireraft moving through the
National Airspace System. The development of new, re-powered, or retrofitied GSE that
can safely and cffectively service aircraft within that unique scheme and maintain the
unimpeded flow of air commerce requires significant additional design and development by
airlines and GSE manufacturers, reab-world testing, and personne] training. These additional
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S{eps are necessary to integrate new engine or glectric technology into GSE that meets
operational requirements {or to demonsirate that the technology is not feasible fora
particular type of GSE), and to integrate the GSE 1nto the flect. This effort requires a much
fonger period of time than provided by the L8] Rule’s fleet average emission requirements,
with greater cost, uncertainty, and operational disruptions.

These considerations were not taken into account by ARB staft in developing the LSI Rule,
and further demonstrate the incompatibility of state-mandated regulations that force
restructuring of existing functioning ground suppoert {lects in contravention of the federal
aviation faws. ARB should reevaluate its approach of sceking to impose rapid, profound,
and itl-considered GSE marndaies on the aviation industry using a rule designed primartly 1o
address non-GSE forklifis. if ARB does not remove GSE from the scope of the rule, it
should work with ATA w arrive at appropriate adjustments to the compliance deadlines and
fleet average emission targets to allow adequate time for the required GSE fleet conversions,
and 10 prevent the need for “double conversions.” The rule should also include “safety
valve” provisions that delay the deadlines in the event that viable, proven equipment or
verified retrofits cannot be developed and are not available 10 meet the requirements,

Should ARB choose to proceed with applving the role to GSE in spite of federad preemption,
inconsistency with the MOU, and the other fundamental flaws set {orth above, af a minimum
ARB should change the content of the proposed rule in a number of additional respects. As
discussed more fully below, it is quite possible that, because of the limited market for GSE,
compliant retrofits and/or GSE with compliant engines, ficld-tested to the degree that
carriers can rely upon it for their time-sensitive operations, will not be available at whatever
effective dates may he established. ARB should therefore revise and broaden the ~Limited
Hours of Use™ and “Speciaity Equipment™ exemptions to recognize the needs of GSE fleet

management.
DISCUSSION
L The LSI Rule is Precmpted by Federal Law

Federal aviation law provides for uniform and exclusive federal authority over the
National Airspace System. and preempts any state rufe that affects cither: (a) the movement and
operation of @ircrafl; or (b airline prices, routes, or services. This preemplion extends to state
regulation of airport infrastructure. facilities, and ground operations that support aircrafl. Asa
consequence, as discussed further below, federal aviation faw preempts the LS Rule to the
extent it applies to GSE. In addition. the federal Clean Air Act ("CAA”Y independently preempts
enforcement of the LSI Rule unless and untit ARB requests and receives suthorization from the
United Siates Environmental Protection Agency ("EPA™) under Section 209(¢) of the CAA,
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A. The Federal Aviation Act and Associated Regulations Establish an Exclusive
Federal Svstem of Aviation Reculation, and Preempt ARB s Resulation of GSE

The Federal Aviation Act of 1938 (“Aviation Act™) establishes ~a warmr ard evclusive
system of federat regulation™ of aircrafi operations that preempts state and local regulation.”
This pervasive federal regolatory scheme extends not only to alreraft in flight, but also to
aircraft-related operations on the ground.” Through its extensive regulation of GSE, and
requirement that airlines restructure and replace virtually their entire existing 1.51 GSE fleets
with unproven equipment within an unreasonable and unworkable timeframe, the May 6
proposal would significantly affect the movement and operation of aircraft on the ground and in
the air, and is therefore preempted by the Federal Aviation Act,

As the FAA has recognized, “{tthe availability of reliable GSE equipment is . . . essential
1o safe and efficient use of navigable airspace.™ 1.$1 GSE performs a myriad of complex and
time-sensitive functions essential to the unimpeded flow of aircrafi and o the safe and efficient
use of the National Airspace System. These functions include aireraft maintenance, fueling,
deicing. starting aircrafi engines, moving aircrafi 1 and from the gate, and loading, unloading,
and sorting cargo and baggage. All of these activities affect the airtines” abifity to move aircraft
efficiently from the gate, proceed through the runway quene on time, and move info the National
Airspace System on schedule. Like aireraft, GSE do not wander about | . | like vagrani clouds.
They move enly by federal permission, subject 10 federal inspection, in the hands of federaliy
certificd personnel and under an intricate system of federal commands.™ See € of Brrdbank v
Lockiweed Ao Zermnad, fre, 411 ULS, 624, 633-34 (1973) (quoting Arshirest Airdies, Hie 1
Mimresong 322 V1S, 292, 303 (1944) (Jackson, 1. concurring)). Because GSE comprise such an
important part of the airline industry’s ground operations and flight preparation processes, their
ability to function gquickly. refiably, and with minimal interruption is necessary to maintaining a
conststent nationad air travel network.

3

Hrrdend v Lowcddweedd A Frrmawed fee, ATV LLS. 624, 639 (1973 (emphasis added s see v
ARG ATV ¥ Lty gF P, 202 F 3d 7RE, 801 (5th Cir, 2000) ¢Hlederad controd {over aviation] i
ntensive aind oxclusive.™) (quoting Aoy Aidines, Jee v Ammevors, 322108, 292, 303 {9401 49 US.CL

$3 40161, 40103, 44701,

* Sewn e g A9 US.CL § SGI0DYNARB U o Sonwron v 204 079 K20 HERL, 1193 (5th Cir,
1982).

" Letter from Paut Dykemon, Deputy Director. Office of Environment and Energy, FAA, o Donald
Zinger, Assistunt Director for Transporiation and Al Quality. U8, FPA, Attachment a1 6 (August 24, 2006
fAuachment A herdto ) see 2fe 47 {GSE equipment is necessary to landings and takeo W of alrerafl. Alreraft are
dependent upon GSE for maimtenance. fucling, housing, and in some cases. for movement on the ground as webl asa
ey riad of other acthvities that are eritical to the salely of aireraft and Dizht preparation.”™)
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Compliance with the L8 Rule (and ARBs off-road diesel ATCMs) will adversely affect
these ground operations, and the rule impermissibly encroaches on the primary jurisdiction that
FAA maintains over aircrafl operations. The LSI Rule would require carriers to develop new or
repowered GSE, replace existing GSE or retrofit them with controf devices, switch to alternative
fucls, and/or implement electrification, To comply with the rale, cach carrier would be required
W turn over virtually its entire existing fleet of LST GSE wiath unproven or experimentad new or
retrofitted equipment. under an initial 2009 compliance deadline less than four vears away.

As discussed in further detail in Section IV, below, the industry’s expericnce
demonstrates that any effort to replace GSE with new technology is a difficult proposition, that
often brings unanticipated reliabiity, performance, and fleet compatibility problems. Tor
example, although the indusiry has already made substantial voluniary electrification efforts in
the South Coast, including development and significant purchases of centain types of electric
replacement units, in many applications no electric battery has vet been developed that can
perform an entire duty cycle as required for operations. Thus, many of those electric units are
still considered experimental, and must be supplemented on a regular basis with existing 1S
equipment to avoid operational disruptions.

Even if ARB is correct in assuming that lower-emission off-road LS GSE engines will
be developed in the timeframes contemplated. ARB has ignored the difficult question of whether
the market witl support development and manufaciure of GSE that integrate such engines and
that mect the exacting specifications and performance requirements needed for airport
operations. There 1$ no basis in the rulemaking record to conclude that this can occur on the
scheduie assumed by ARB, or without substantial under-performance and reliability problems.
Moreover, the Federal Aviation Act preempts the LS] Rule’s attempt to pre-condition the
purchase and use of GSE upon compliance with state certification requirements and other
mandates that relate o the types of Targe spark-tgnition GSE engines and other technologies used
in aircrafi-related ground operations.” Indeed. EPA has rejected SIP measures on similar
grounds.”

5

Tora cenaln extem, it is impossible to sever the impacts of the L& Rude from the overad etiects of
the LS Rule, the PE ATCM. sd ARB's planned off-road dicse! ATCM expected loter this vear. Compldiunce with
the three rules would require GSE Hee operadons (o adopl comprehensive new feet manngement strategies nffecting
both L5 and diese! GSE. 1 all three rules are adopled. the impacts on aviation desaribed cbove with be even mwre
probiematic and have an adverse material impact on the free Sow of iy commerce.
¥ X o g Berheand-{ofeandale- Feasvndonce Apuie Autforine v oty of Loy lgedes, 979 1.2 1358,
1341 (9% Cir, 1992) {zoning ordinance that required consideration of environmental impacts before runvwiy
construction amounted o an ~interference with the movements and operations of sirerall” preemipted by the Foederal
Avigtion Act),
3 . " . .
’ S e gz, 06 Fed, Reg. ot 37189 drgjecting suggested SH mensure bedause states and oealines
have "no authoriny o conirod aivkine operations”),
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In addition to cquipment changes. compliance with the LSI Rule would also require
changes in the supporting airport and maintenance infrastructure and aireraft ground support
operations to accommodate modified GSE. It would likely impose changes in the locations and
usage patterns of G5k at California airports, in part 1o reduce the number of pieces of higher-
emitting GSE equipment, limiting the numbers of GSE used at 3 given airport and their
aperations. These changes in equipment, airport infrastructure, GSE fleet management. and GSE
usage will in turmn affect the movement and operation of aircraft.

The exclusive federal nature of aviation regulation does not allow individual states to
interfere with airline operations by mandating that airlines restructure their operational model
and replace virtaally all of their LS! GSE fleet with unproven equipment at that state’s airports.
Rather, it is incumbent upon states, when adopting regulatory requirements, to ensure that
existing, highly specialized and integrated operations essential to the efficient movement of
airerafl are not disrupted or forced into wholesale changes that have yet 10 be vaiidated by
significant field experience.

The LS Rufe’s impermissible intrusion into upc.rduons will be further exacerbated by the
fact that, having invested substantial resources and capital in a GSE fleet management strategy
agreed to by ARB in the MOU, the LST Rule (and ARB s other off-road rules) will force the
airlines to abandon that strategy in mid-course and start anew with a second burdensome and
probiematic retoaling of its GSE flect that will have 1o be accomplished within time frames that
are not practically feasible,

B, The Airline Deresulation Act Preempts ARB s Reoulation of GSE

The Airline Deregudation Act ("ADA™) provides that a state “may not enact or enforee a
faw, regufation, or other provision having the force and effect of law related 1o a price. route, or
service of jan] air carrier ... "% As the Su]m:mc( ourt has explained. this language
“express{es] a broad preczn;)ziw purpose.” and ADA puunplmn applies even if a state Jaw is not
n.\pru..wi\ designed 1o affect airline prices. routes, and services, and even if the impact is only
indireet.’ Federal courts have held that ADA ;)rumpiion extends to reguiation oi (JSL and
airport support vehicles because such equipment s “integral™ (o carriers” services.”

b R . N .
A9 LARC FHITIMBR T This statwton peoyvision was prosioush codifled ot 49 L8,

$303ak ) S US.CoApp, § 1305x 1 n 1994 Congress reenaeted this provision at 49 US.CL
FHTIbR ) as part of By reenactment of Tide 49 and changed the operative fangoage from “rates, routes or
services™ w Uprice. route. of service.” but o substuntive change was intended, See Samerviar Aidires v H by,
SIS LES. 219,223 n | (1945,

H
b Sdorados v P ded Aidrer, S04 UK, 3T 386 (1992 (holding that ADA preempted state faw

requirements Uit expressly referred o airlines and established “hinding requirements”™ upos themd.
12
Sees g Fedtwad By (e v iy Pud L 8E Comae w936 F 24 FOTS, HTE (h Cir,
1991 tholding thay Calitoraia’s generally applicable trucking regulmion of air carrier’s trucking operations wis
{Continued ..}
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The LSI Rule (in conjunction with ARB's off-road diesel rules) would impermissibly
restrict and limit the critical carrier services and operations performed by GSE, and compliance
with the proposed rule would requaire changes in the airlines’ decisions conceming their prices,
rouies, or services, As noted above, the LS Rule would require changes in the types of GSE
equipment used, electrification, use of alternative fuels, and/or retrofits, many of which will
directly alter or Thmit the functionality and refiability of the equipment. The LSI Rude wil also
affect airport nfrastructure planning, the composition of the GSE {leet, and allocation of GSE
among California airpons, all of which affect the ability 1o service aircraft at various California
airports and 1o provide scheduled passenger and cargo service 1o meet the demands of the market
without regulatory limitation or interference from the State.

Because GSE is an integral part of air transportation, ARBs regulation of GSE and the
forced restructuring of the carriers’ existing fleets through the LSI Rule and ARB's other off-
road rutes will affect airline decisions regarding prices, routes, and services. Among other
things, this includes airline decisions concerning: the volume, frequency, and scheduling of
transportation service that would otherwise be offered in order 10 meet the demands of the
market; prices and the selection of markets where air transportation is offered; and the types of
service offered {e g, passenger, cargo, mixed). Indeed, given the significant estimated costs to
the airlines of compliance with the L8] Rule (approximately $83-113 million). the rule may
uftimately have a direet and substantial effect on prices for air ransportation service w and from
California destinations. The added GSE costs at California airponts due o ARB’s regulations
wili also affect decisions concerning routes and service, for example, providing incentives for
Mights 1o be routed through non-California airports where servicing aircraft with unregulated
GSE 15 less costly or more effective, or through certain California airports at the expense of
others where the additional cost of GSE conversion renders the efforts to provide service
operationafly problematic or financially prohibitive. For these reasons, ARB's reguiation of
GSE would disrupt or displace the primary role of market demand in determining the
transportation services that airlines offer. and subject transportation decisions tw state regufation.
As the federal judiciary has repeatedly recognized, this is precisely what Congress intended to
prevent with the ADA.

For the reasons previously explained, ARRBs regulation of GSE would also subject
airfines who executed the MOU to unequal, arbitrary and undue burdens by requiring them 1o
converi their fleets a second time within an unworkable time {rame, notwithstanding the prior
agreement by ARB that they would not be so burdened. This concern places particelarly
probiematic burdens on air commerce in light of the difficult conditions currently faced by the
industry. Regufatory mandates 1o restructure ground support fleets within unworkable
timeframes become all the more probiematic in an economic environment in which significant

{(Comtinued ..

preempted beeause such trucking operations “are integral tr L. operations as an e careier™ ) M 2 1R Serr,
870G F. Supp. 293, 298-99 (D. Haw. 1994) {finding ADA preemption because GSE dlet bridge) forms an “integrad
part” ol air carrier servicesh
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costs of compliance are imposed arbitrarily on carriers operating at a loss or on historically
narrow profit margins. To the extent that the additional costs of operation imposed by the LSI
Rule force another air carrier into bankrupicy, there can be no doubt that would affect airline
prices, routes, and services.

C. The Clean Air Act Independenty Preempis the 181 Rule

Absent EPA authorization, Section 209(e) of the Clean Air Act ("CAA™) preempts states
from establishing or enforcing “standards and other requirements refating to the controf of
emissions from” off-rosd engines, which includes L.S1 engines in GSE."” CAA preemption
extends to emission standards for both new and existing (“in ase™) off-road eagines, including
the types of fleet regquirements, emission restrictions, and retrofit and engine conversion
requirements proposed in the LS1 Rufe.” Accordingly, as ARB must recognize, the LS Rule
establishes emission standards within the meaning of CAA Section 209{c), and is pn‘:cm?zcd and
unenforceable unless and until ARB requests and EPA grants authorization for the rule.”

However, the LS Rufe does not qualify for EPA authorization. Among other things,
EPA is prohibited from granting authorization unless a California rule is “consistent with™
Section 209, which in turn requires that the rule be consistent with the requirements of Section

i3

A2 U.8.C, 8§ 73430
HE | - . . . . .
’ Sewn egn. Lngrdoe 0w Hxy v Sowtds Oy A2 Quelipy: anagemncsnr e, 331 115, 246
(2004) {hokding that California flect rules requiring purchase of cenain fevels of low and zero-emission on-road
vehiches constituted “standurds”™ under Section 20903 Sugme L Jsx i v Lot Siotey Lantl Freideciion
Agencr, B8 F.3d 1075, H0B7-93 {12.C, Cir, 1996) {preempiion not Hmited w new vehicle standardsy: . doricaw . fure
B oder e kg 132 F 3 196, 200 (27 Clr. 19985 {suite on-road rules constituie eeission standards Hhes are
“reguiatory measures intended 1o lower the fevel of fvehicle] emissionsy see adro 3 CF.R. § 851603 CH2 e 40
CFR. Part 89 App. A CEPA believes that states are precluded from requiring rewrofiting of used nonroad engines”
absent EPA awthorvizationh EPA. “Sumeury and Analvsis of Comments: Control of Fotissions from Unregustand
Nonroad Nagines.” at TH-61 (Sept. 20023 ("HPA sgrees [with ATA] that certain repulbations of vehicles in use, for
example, relroli requirements, would geneeatly be considered emission standards . L and thus covered by the
precmption of Scction 2007y fexcerpts provided as Atachment B heretol.

it

Ax both the Federad Avistion Administration CFAA Y and EPA Bave concluded. tederst iy ial
Faw preempts cmissions regulations independent of CAA preemption. FAA, which has exclusive furbsdiction in this
aren, has explained thot e Federat regulstory regime for avition is grounded in g number of stitutony snd
regulatery provistons that generally preempt stites from regulating the aren of commereiad avistion.” and has
concluded that a state measare 13 subject to federat aviation precmption. regardless of whethier #t may be otherwise
permissible under the CAAL Jdew Letter from Carl Burleson, FAA o Gerald Fontenot, EPA, Region IV, a1 2 {Apr.
L2001 (Agachment C hereto), FBA has rejected commercial avinton-related micasures lrom Sue
Implementation Plans (7SIP873 based solely on preemption under federal avistion fows. and has concluded that
states have “no authority o comeol airline operations.” See 66 Fed, Rep. 57,160, 37189 20015, EPA has
expressly admonished states and localities that they “should keep the [federat v fation faw preemption] arquments of
ATA inmind if they sttempt”™ to enact aviation-refated emissions meassures. See EPA, ~“Summany and Analvsis of
Conuments: Control of Emissions from Unregulated Nonroad Engines, ot TH-60 through HB62 (Sept. 2002
(excerpts provided as Atachment B heretod,
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202(a). 42 U.S.C. § 7343(e)2)A)HE Section 202(a) requires that an emission standard
must: be technically feasible; provide adequate lead time to permit the development of necessary
technology; and give appropriate consideration 1o the cost of compliance within that time period.
42 U.S.C. § 7521(a); see wiso, eg., 68 Fed. Reg. 63702, 63703 (Nov. 21, 2003).

Among other authorization criteria not satisfied by the LSI Rule, as discussed throughowt
these conunents the LS Rule does not satisfy the Section 202(a) requirements as apphied to GSI.
For example, compliance with the rapid, multiple GSE fleet conversions required by the LS
Rule is not technicaily feasible, and the rule fails 1o provide adequate fead time 1o permit the
development and incorporation into GSE fleets of the lower-emission engines and other
technology required to meet the emiission targets, (Sze Section 1V, below). The rule also fails to
give appropriate consideration to the cost of compliance, particudarly in light of the actual usefu)
Itfe of GSE, its highly specialized nature and limited market, and the unigue requirements of the
aviation industry. (Sze Sections HI and 1V, below).

Accordingly, the LSI Rule does not gualify for authorization, and its adoption and
enforcement is, and will continue 1o be, preempied by the federal Clean Air Act. I addition,
ARB failed to take into account the CAA Section 202(a) and 209(¢) requirements in formulating
the LS1 Rule, and failed {0 address these requirements in th ISOR. Thus. the rulemaking is also
arbitrary and capricious, and contrary to California law.’

1l The LSI Rule §s Incompatible with ARBs Voluntary Agreement with the Carriers

As noted above, the South Coast MO is the most stringent and aggressive off-road {leet
conversion obligation in the nation. Under this voluntary agreement, by the end of 2010 the
Participating Airlines must achieve fleet averape emissions of 2,65 g/ibhp-hr of HC + NOy for
South Coast GSE, inciuding both L8] and diesel equipment. Ir additon o extensive
clectrification, achicvement of this emission target will require carriers © convert virtually ali of
their LSI fleets by 2010, In 1otal, if the MOU remaing in effect, it will require conversion of
approximately 83-90% of the Participating Alrlines” South Coast GSE fleets (both gas and
diesel) by 2010, and cost the airlines over 3100 milhion. The Participating Airlimes have already
expended a substantial portion of this amount o implement the emission reductions under the
MOL, including purchase of new 3.0 g/bhp-hr 151 engines.

T See abse, e g, 68 Fed. Reg, 65702, 65703 Nov, 212003y (*hecause Cafifornia’s nontoad standards and
enforcement procedures must be consistent with section 209th i THC L REA wHE review nonroad authorization
requests wder the same “consistency ™ oriterin that are apphicd 1o motor vehiele wabver requests.” including
consistency with Section 20205

“ Moreover, duc to the existing federal reguintton addressing L8] enpine emissions, ARB is required by
Catifornia fase o make addidonat findings in the 1‘301{ including that the LS Rule 5 ~suthorized by Raw™ andfor
the cost of differing state resulutions 18 jestitfied, SeeCal, Govt Code § 11346208151 No such findings are
inchuded in the [SOR,
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When the Participating Airlines agreed 1o make these substantial carly investments in
tower-emitting GSE in the South Coast, they acted with the understanding that these investments
would not be made irrelevant or duplicative by subsequent ARB regulation of GSE, particularly
action that would require re-conversion of the same equipment. This understanding was
reflected in the MOUs termination provision, which allows the Participating Airlines to
terminate the MOLU T ARB adopts any regulation that affects GSE. See South Coast MOU,
Section V.H.3. ARB triggered this termination provision by adopting the PE ATCM earfier this
year, and the LS1 Rule would provide an additional and separate basis for termination of the
MOU, Even if GSE subject 1o the MOU were fully exempied from the LS1 Rule and ARB’s off-
road diesel ATCMs, ATA expects that its members will find it necessary 1o terminate the MOU
based on ARB’s regulation of non-MOU GSE, because of the cost and inefficiency of
maintaining separate and inconsistent compliiance schemes.,

The requirements of the L.SI Rule in particular are incompatible with the emission
reduction scheme agreed to under the MOU, and it would not make sense for the airlines to seek
to satisfy both. The May 6 proposal would impose three increasingty stringent fleet average
emission standards over onty a four-year period, with the final 2013 target of 1.7 g/bhp-hr
becoming effective just two years after the MOU targets are reached. In addition, the 1.81 Rule
would impose a GSE fleet management scheme fundamentally different from that agreed to by
ARB under the MOU, For example. under the 1.S1 Rule flect average emissions are generally
calenlated without regard to actual equipment usage -- weighting each piece of equipment
egually regardiess of whether it is operated for thousands of hours per vear. or just a few hundred
{or under some circumstances even less). In addition to providing an inaccurate estimate of
actual emissions, this methodology would require a fundamentally different flect management
strategy from the MOU, under which usage is taken into account in caleulating fleet average
CINISEI0NS.

Under the proposed LSI Rule, GSE subject 1o the Sowh Coast MOU would fose its
excemption from the LSI Rule on Jamusary 1, 2012 - only one yvear after the MOU's final
compliance date of December 31, 2010, To then meet the May 6 proposal™s 2013 fleet average :
emission requirement of 1.7 g/bhp-hr, the LST Rule would require the airlines to implement
significant additional conversions (o their South Coast MOU GSE fleets by, first. purchasing 0.6
a/bhp-hr engines, which are not expected to become available for any application untif the 2010
moded year. and second, seeking to design and develop new or repowered GSE using those new
engines. [n other words. carriers who only recently achieved carly reductions by converting
virtually ali of their South Coast LSI fleets, including substantial investments in developrient of
GSL powered by the fowest emitting 181 engines available (primarily 3.0 g/bhp-hr), to meet the
2010 targer of the MOU, would almost immediately be required 10 ~double convert™ g significant
amount of LSI equipment with 6.6 g/bhp-hr engines to meet the 2013 target of the .81 Rule.

The revised fleet averages for GSE that ARB is currently evaluating must eliminate the necessity
for carriers to implement such double controls.

‘The proposed MOU exemption, extending one year past the expiration date of the MOUL
does not alleviaie any of the ineguities that the Participating Airlines now face. Due to the
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emission reductions achieved under the MOU, the South Coast GSE fleets of some or al} of the
Participating Airlines are likely to have lower average emissions than GSE in other paris of
California through at least 2010, Accordingly. the exemption of GSE subject to an MOU could
be read as requiring the exclusion of lower-emitting South Coast equipment from fleet operators’
average emission calculations -- driving up the average emissions levels and requiring operators
o mike deeper reductions outside the South Coast than would otherwise be reguired.

For these reasons, and consistent with the onderstanding underlying the MOU, the L$!
Rule should be structured to exempt ail GSE subject to the MOU as of its expiration on
December 31, 2010 for the useful Tife of that equipment. Moreover, carriers must have the
option 1o include their South Coast fleets in their statewide fleet average calculations. The
carriers should not be punished under fater-adopted statewide rules {or voluniarily entering into
an agreement that achieved lower average emissions in the South Coast.  Accordingly, in
addition to extending the term of the exemption, as discussed herein, the MOU GSE exemption
provision should be revised to provide that GSE subject 1o an MOU “shall be exempt from the
requircments of this article exeept that each individual participating airline mav elect in anv
given vear 1o include such ground support equipment in its Fleel for purposes of deiermining
compliance with the Fleet Average Emission Level requirements of this Article ... S
Proposed 13 CCR Section 2775(b)(2}. To provide otherwise would risk {urther punishing
Participating Airlines for achieving substantial early voluntary emission reductions in the South
Coast.

1. The LS8! Rule is Premised on 3 Dramatic Underestimate of the Usefu! Life of GSE,
Rendering the Rule Arbitrary and Capricious as Applied to GSE

As noted above, and as ARB staff acknowledged in recent discussions with ATA, the LS)
Rute is premised on the critical incorreet assumption that all non-forklifi LS1 equipment has a 7-
§ year turnover eycle, Sz ISOR at 22-24 (Fleet Average Compliance Scenarios), Based on data
provided 1o ARB stalf, the parties agreed in the South Coast MOU negotistions that the median
useful life of GSE is considerably longer. The parties arrived at a methodology for calculating
median uscful life, 1aking the average age of the GSE fleet and applying the ratio of average age
o median useful life derived from ARB’s OFFROAD model, which we have calcalated 1o be
1:1.75, 10 arrive at median sseful fife. ATA has updated these caleulations using 2003 and 2004
mventories of the average age of GSE, and using the agreed methodology the median usclul life
of California L8] GSE is determined to be approximately 19 years.'

i%

As discussed m {unther detall in the atnehed Memonmduny from Ashwonth Leintnger Cirvup
£-ALGH) dated June 3, 2003 ¢Auachment 13 hertio), ATA has dots concerning the average age of GSE in Califomia
based on 2003 and 2004 GSE inventories, but does not have direet data concerning median usefol life. The
calcatation of median useful Hife was performed by examining the relationship between uge and median fife fora
static cquipment population as set forth ARB s OFFROAD Model, These calculations show that the mtio of median
useful e w uverge sge in the OFFROAD Model s approximaiely 173 1o 1. Thus. o calealate the estinted
median usefid Bl for GSE in Caltfornia, ALG mukiphied the aversge age of G8E ¢ 1.3 years) times the matio 1,73
from ARB s OFFROAD Model, The resulting estimated median useful fife for California GSE2 s eateutated w be
{Continged ..}
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The May 6 proposal’s reliance on an incorrect trnover assumption resulis in an
unrealistically short compliance schedule, which would impose three increasingly siringent fleet
average emission standards over four years. As ARB staff implicitly recognized by
acknowledging to ATA that the turnover sssumption in the 1SOR is inaccurate for GSE, the
proposed compliance schedule is inconsistent with the acwal rate of GSE wimover. As explained
above. the proposed compliance schedule would require Vdouble conversions™ of GSE, since
compliance with the interim 2009 and 2011 standards’” would require substantial investments in
existing technology (primarily 3.0 g/bhp-hr LSI engines), while compliance with the 2013
standard would require re-conversion using 0.6 w/bhp-hr engines that ARB assumes wilf become
available by Model Year 2010.

in addition, the awed 1umover assumptions led ARB to dramatically underestimate the
cost of the May 6 proposal with respect to GSE. Based on ARB’s 7-8 year turnover assumption,
the fleet average compliance scenarios set forth in the Initial Statement of Reasons incorrectly
conclude that ordinary GSE tarnover would allow fow cost campliance by operators through
scheduled replacement of obsolete GSE with newer, lower-emitting equipment. Sze Initial
Statement of Reasons at 22-24. Instead, given GSE's actual aseful Hife of abow 19 years, the
May 6 proposal would require much more aggressive and expensive carly replacemen of
serviceable GSE equipment. Moreover, the assumptions and scenarios ignore the carriers’
operational need to retain older equipment. rather than simply replace it, as backup for the
unproven new technology that they would be foreed to develop 1o meet the proposed fleet
averages. In addition, ARDB has failed 10 account for the substantial costs associated with
developing and using new GSIE technology, as discussed below in Section 1V,

For these reasons, ARB'S cost effectiveness calentations fall far short of the actual costs
of the LSI Rude with respect to GSE. The actual costs per ton of reduced emissions are vastly
greater than stated in the Inttind Statement of Reasons, and ARB's erroncous caleulations render
the proposed rule arbitrary and capricious as applied 1o GSE.™

These considerations further iflustrate that the LST Rule is fundamentally flawed with
respect to regulation of GSE, and demonstrate that ARB should remove GSE from the scope of

(Contineed .}

1.7 vears. which has been rounded down to 19 years oy o vonservative estiante for discussion purposes in these
comments. ATA and AR stV discossed and muteatly aceepted this methodology in correspondence and
supporting materials exchanged during the acgotiations for the South Coast MOLL See Letter from M. Carlock and
0. Honcoop, ARD o 5. Belcher, ATA zed 12, Ashworth, ALGL doted Avgust B30 19 (accepting methodology for
estimating usetul vy sew ofre Memorandum from T Paxman o 5. Beleher dated July 14, 1999 (explaining
mothodology ),

£ complisec with the 20H0 MOLU stundard for South Coast GSE, i the MOU remains in effect.

- ARDE should reevatuute #s assessments of the costs and compliance burdens assoeiated with the

My & proposal, and any revised proposal. in Bglt of the aetuaf medion uselul e of GSE.
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the LS) Rule, as well as other rules, for separate consideration in light of the unigue and highly
speciabized nature of GSE. [T ARB is unwilling to remove GSE, in the alternative. it should at a
minimum work with ATA 1o formulate extended deadlines and {leet average emission limits for
GSE that recognize GSE's actual useful life and minimize “double conversions.” Applying the
same methodology that ARB used in the ISOR, and using the correct median usetul fife for GSE
of 19 years, the final effective date would be 2024, Delayed compliance deadlines would alfow
meaningfut strides toward compliance 1o be schieved through fleet turnover, and minimize the
need for “double conversions™ of GSE fleets (as well as allow the time necessary for
development and integration of new technology into GSE fleets, as discussed below in Section
vy~

During recent discussions with ATA, ARB saff has indicated that it intends 1o propose
revised fleet average emission targets for GSE as a means of accounting for GSE's actual usefut
life. However, in addition to revised fleet average emission targets, deferral of effective dates is
necessary and appropriate 1o account for the 19-year usefal life of GSE, and 10 allow adequate
time for the fleet conversions required under the proposed rule while accommodating GSE fleet
management aceds. As noted in the ISOR, as of 2004, GSE accounted for only about 7% of the
baseline HC+NOX emissions addressed in the May 6 proposal, and that figuse includes
significant GSE emission reductions in the South Coast already achieved by the Participating
Airlines under the MOUL Sk ISOR at 8. Secking extremely marginal additional emission
reductions trom GSE by imposing unrealistically short compliance deadiines based on inaccurate
useful life assumptions is an unnecessary and ili-advised approach, especially given the unique
imgportance of GSE 10 the National Afrspace Systent. Accordingly, ARB should reconsider not
only the fleet average emission targets, but also the compliance deadiines for GSIE.

IV.  The LSI Rule Fails to Recognize the Substantial Effort and Uncertainties Associated
With Integration of New Technologies Into GSE Fleets, Rendering the Fleet
Compliance Schedule, Cost Estimates, and Other Aspects of the Rulemaking
Arbitrary and Capricious

ATA members have substantial reat-world experience in GSE fleet conversion to achieve
air emission reductions and other objectives, having undertaken certain vohuntary GSE and on-
road equipment conversions al many major airports and cities In the United States. Industry
experience demonstrates that the 151 Rule’s assumptions concerning the costs. delays, and
operational difficulties associated with conversion or replacement of L8] GSE cquipment are
wholly unrealistic. The rapid integration of new technologies and acceterated multiple fleet

- I AR frends 1o propose retaining the fnal 2003 effecthe date and adiusting stringzencey levels 1
address the median useful e of GSE. snother means of partiatly addressing the ~double conversion™ Issue would
be to provide additional flexibility for complinnce with the proposed interim 2009 and 2011 fleet average emission
targets. For example. the rule could exempt GSE from the interim requirensents. or allow GSE operators (o satishh
the interim 2009 and 2001 1argets by submitting a sutisthctory fleet munagenwent plan demonstrating how the 2013
Teet average emission target will be satsfied isuch as through commitments 1o purchase and Integrate cleaner L5}
engines alier they become gvaifuble).
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turnovers contemplated by the May 6 proposal are not feasible for GSE, and the rutemaking
record provides no evidence to the contrary. The proposed rule fails to take account of the costs
and operational problems that would result from the attempt, and would risk compromising the
safety and efficiency of airline operations in California, As illustrated by the real-world
examples provided on pages 20-23 below, integration of new technology into the GSE fleet
requires successful completion of a series of challenging and time-consuming steps, with no up-
front guarantee that lha, new technology will be feasible when applied 1o (;5!* in “real world”
operational scenarios.”™ Any revised proposal must take account of these considerations
regarding GSE fleet management.

First, the new or re-powered GSE or retrofit must be designed, developed, and
manufactured, including the integration of any new technology or engine into the GSE
equipment. Because the GSE market is small and highly specialized. contrary to the assumptions
vnderiying the LS Rule, the airlines cannot simply purchase a new LS1 engine “off-the-shell™
from the original engine manufacturer (*OEM™), install it into a piece of GSE, and expect the
equipment to perform the specialized functions required of it in the context of an airport
operating environment. In addition, there are currently no available verified retrofits for GSE o
meet the emission targets, and as ARB recognized in the context of agricultural equipment, it is
significantly less feasible w retrofit older equipment such as GSE. ISOR at 24 (“as the
equipment gets older, several factors conspire to decrease the feasibility of retrofits™), There are
aver 20 different categories of GSE, cach of\\ hich must meet different performance
requirements through various duty cyeles.™ Any new engine biock, electric power sysiem. or
other teehnology must be carefully integrated into the equipment 1o operaie properly relative 1
the GSE's unique vehicle and operational functions, controls {electronic, hydraulic and
mechanical), braking systems, and other aspects of real world performance at the afrport. This
represents a substantial design task in which in-house airline engineering staff must be proactive
partners with both OEMs and GSE manufacturing companies. ATA members have invested
significantly in such programs in the past. and have engaged ouiside design and engineering
expertise to work with manufacturers. In the industry™s experience, it typically takes several
years to design, develop, and manufacture prototype re-powered, electric, or new GSE
cquipment. Even with such an effort, there is no guaraniee of success, and several years of
development may result in a determination that the proposed new technelogy is not feasible for
use with a particular picce of GSE.

e

- b adifition o rendering the My 6 proposat arbitrany and eopricious. these considerntions furiher
demonsteaie that the LSI Rule §s pree mpicd by the federal aviation laws, as discussed above in Section }. While
wirlines man solumtarily conclude that it is appropriate o undertake contain GSE fleet conversions even it the

changes . sffect sirerall aperations, prives, rowtes. or services, the federal aviation faws prohibht states from
ntposing sandatory GSE requirements that have such effects.

- Even within o single category. some GSE may be designed and modified over the vears 1 have
siique vebicle and operations] churaeteristics needed to service a paruw!ar tepe of airerafl within the conditions
and infrastructure of @ particular sirport, of to perform in other respects unique to 8 particulir air carrier’s
aperstions,
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Second, even if a prototype can be produced that mects the required specifications, it
typically takes one 1o five additional years of actual operating data in the field to determine
whether a new technology witl meet fong term GSE requirements for atrcraft support. Simply
securing a prototype for use is insufficient to conelode that the new vehicle can be effectively
integrated into the existing GSE fleet, Each piece of GSE must operate as one component in a
carefully integrated and complementary ground support system, and must work together
scamiessly to support the efficient movement of aircraft through the National Airspace System
and maintain the unimpeded flow of air commerce. Actual in-service data are also necessary 1o
confirm that the unit #self is safe and refiable, can perform the necessary tasks mn the field safely
and efficiently, can operate continuously throughout the required duty cycle, and that its
components will adequately hold up throughout its usefud life. Such experience is necessary 0
identify and correct the inevitable “bugs™ in any new equipment technology. This is particularly
important i a substantial portion of an existing {leet is 1o be convented within a compressed
schedule as contemplated under the May 6 proposal {and, according to ARB s1aff] the impending
revised proposal). When a performance, safety, reliability, or {leet compatibility prablem i3
found, equipment may need to be modifted or even substﬁamial!y redesigned. The airlines must
meet strict passenger and employee safely requirements,” tight schedules, and on-time reliability
performance requirements that cannot be compromised. and which are not typically faced by
operators of the non-GSE forklifts that the LS Rule was primarily designed to regulate.

Finally, before new GSE technology can be fully integrated into the existing fleet,
operations and maintenance staif must complete mandatory airport safety and operations training
requirements. Such safety and training for new equipment typically requires §-12 months to
design, review, coardinate and comiplete, Until training is completed and the equipment’s
functionality and refiability is established, the carrier must retain and continge 1o use the old
equipment to supplement and backup the newer equipment. In some instances the old equipment
may conlinue to be in use for one or more hours daily.” In addition, contrary 16 the assumptions
underlying the 181 Rule (see. eg. nitial Statement of Reasons at 36-37), new GSE technology
typically will result in increased operating costs due to additional maintenance and ananticipated
compatibility and functionality problems associated with the adoption of the new technology.

Overall, industry expericnce demonstrates that it takes more than the two or three vears
contemplated by the May 6 proposal. and often substantially fonger, to bring a sew technology

na
-1

Hairiine sufety officids determine that a nvw or redesigned plece of GBI fails o satisfy vigorous
sitfery reqguirements. the GSE must be remoned from aliport operation, e ez B CFRL§ 139329 {requiring
alrpart openttans to catablish and implement procedures tor safe and orderly operation of GSEL AR facks the
authority to reqitire operation of i plece of GRE that is determined not o be safe for airpon operations.

Fquipment operated one hour por day would not gualify for the low-use exemption under the
proposed rule, which s himited to cquipment uscd fess than 231 hours per yvear, See proposed 13 CCR Section
2775 Hey
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into GSE use, at a substantial cost to the airfine {or other GSE flect operator) for the necessary
development, testing, and training. As with any new technology, unanticipated performance and
reliability issues ofien arise. and there is no guarantee that the technology will be feasible over
the useful life of the unit. The compressed and inflexible feet average emissions compliance
schedule of the May 6 proposal fails {o take these issues into account, ARB's assumption that
the necessary LS1 GSE equipment and {leet conversions can be accomplished within the
timeframes provided is unsupported by the rulemaking record and is contrary to industry
experience, which demonstrates that compliance with the deadlines as contemplated in the
proposed rule is not feasible,

In contrast to the proposcd .51 Rule, current federal and California regulations
concerning LSI eng:nu; © accomplish emission reductions only by setting engine emission
requirements for zew engines. This distinguishes those rules as they allow airlines flexibility in
assessing the feasibility of incorporating such new equipment and deciding when a particular
new engine has proven sufficiently refiable 1o be integrated without disruption. Such prospective
regulation of new engines also provides adequate time 1o pursue the development of GSE that
meorporate such new engines in ways that are less disruptive 1o airport operations, The May 6
proposal. on the other hand, provides very litle integration flexibility, and would require airlines
1o purchase and seek to implement new engines and other technolozy into their GSE fleets
almost immediately as 11 becomes available.

A technology-forcing regulation such as the 151 Rule is not a workabie option !"01' GSL.
in the same way that u,chnoiogv forcing is not appropriate generally in aviation contexis.”” The
consequences of a tractor towing an aircraft with hundreds of passengers on board failing 1o
perform reliably as specified in the context of a busy, tightly-orchestrated and highly congested
airport are significantly more severe than the consequences of an unreliable or underperforming
forkiift motor in a warchouse setting. Indeed. ARB implicitly recognized this fact in negotiating
and committing to the South Coast MOU -- an effort that allowed ARB and the airfines to work
together to develop a workable emission-reduction strategy appropriate for GSE, Whatever the
reasons behind ARB staff's decision to abandon that approach and 1o seek to impose mandates
on GSE, that decision should be reconsidered. Simply put, to require airlines to restructure
virtuadly their entire existing LS1 GSE {leets 1o unproven equipment within the timeframes of the
LST Rule is o ask the airlines to ke unacceptabie reliability and, potentially. safety risks.

None of these GSE conversion issues were adequately considered in the development of
the May 6 proposal. As ARD assesses a revised proposal that addresses the median useful fife of
GSE, it should alse reevahsate the rule in light of a more realistic assessment of the difficulties

See 67 TUROGRZAT iNovember 820023 13 CLC R, 83 2430-39,

¥

See, e g 42180 § 75T (requiring that federad aireratt emission stardards must be technicatly
teasible, take effect onfy after such time as is necessary to develop and apply the requizite technology, and de not
advessely affect safery),
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poscd by GSE conversion (including a reassessiment of the costs and benefits of the regulation of
GSE). These considerations further demonstrate the unsuitability of seeking 1o impose inflexible
GSE mandates using a rule primarily developed to regulate non-GSE forklifts, Furthermore,
they confirm that the 1L.S1 Rule is preempted by federal aviation laws intended o ensure the frec
How of @ir commerce and the safe and efficient operation of the National Airspace System. As
such, the LS Rule can and should exempt GSE.

in the alternative, as discussed above, at a minimum ARB should not only adijust fleet
average emission largets for GSE (as suggested by ARB staff during recent discussions with
ATA)Y but also work with ATA to dwclop adjusted compliance deadlines for GSE that allow
adequate time for development and integration of new technology imo GSE fleets. As ARB
recognized with respect to apricultural fleets that are likely 10 encounter feasibility problems in
seeking to retrofit older equipment, it 1s appropriate to adjust both the emission targets and
compliance deadlines to account for such issucs. Sz ISOR at 24-23 (stafT believes it is
appropriate to give the agriculture-related industries a relaxed standard and additional time™).

In addition, the rule should include “safety valve” provisions that defay the compliance
deadiines if proven lower-emission GSE incorporating new LST engines, verified retrofits, or
other echnologies does not become commercialiv available within the imeframes contemplated
by the LSI Rule. During the development process for the LS Rule, ARB staff made clear that
ARB would revisit the fleet average cmlssmn reguirements i new technology does not result in
Jower-emitting LS engines as expected.” Because the fleet average emission requirements of
proposed Seciion 2773.1 are premised on the availability of verified retrofits, and the
development and integration of new engines and other technologies into GSIZ, this concept
should be made an express part of the LS Rale through a safety-valve provision. As recognized
by ARB, forklifts comprise a much greater share of the off-road LS) engine market than GSE.
See, ez Indtial Statement of Reasonss at 18, For this reason, and due 10 the greater specialization
required of GSE equipment, engine manufacturers will likely develop lower-emission LSH
engines Jor the forkiift market well before they seck to develop such engines for GSE, and the
limited (GSE market may not be su ﬂac.u.m to support the incorporation of such engines and other
technologies by GSE manufacturers.”

N

The anticipated engine technolopy &5 su forth in Port 1 of the Proposed Regulation Order, which
ssould reguire that new L3] Eagiaes over | liter meet o 3.0 p/bhpebr standard by Moded Year 2004, 2.0 o/bhp-hr by
Muoded Year 2007, and 6.6 g/bhp-he by Model Year 2016, See proposed 13 COR Section 2433(bK 11

The propased 1.5 Rule provides for a Blanket one-year compliance extension of sl of the {leet
average emisston requirements i there ore no verified retrofi systems avadiable by 2007, with an additdonal nne-
seir entension H no veritied retrofits are avatlable by 2008, Sz proposed 13 COR Section 277324251 Houever
as discussed above, vendors may decide to obain verification first for the mueh larger forkhi market, and only lnter
seck o oblin vertfication for non-Torklift LS equipment such as GSIL. Aceordingly. the situstion could casily urise
that there are verified retrofits mvsitable for torkTifls, but not gon-Torklift L8] engines. Thus, in the aliernamive o the
general “safery vabve” provision described shove, wt o mintmum Scetion 2773 . 2(a) 1} should be clarified wy provide
that Hf there are oo vertfiable retrofits avalleble for none-forkdifls, the complisnee extensions will still be triggered for
Non-ForkBR Fleets, even i verifiod forklift retrofits are svailable.
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Set forth below are a few examples of past industry ¢fforts to incorporate new technology
and develop lower-emission GSE o replace existing LSI and dieset equipment. As demonstrated
by these examples, and by other voluntary GSE initiatives undertaken by the airlines (such as
efforts undertaken pursuant 1o the South Ceast MOU)Y, ATA and its members actively support
the continuing development of new lower-emission GSE technology. However, these examples
serve to iHustrate how the development of a piece of lower-emission GSE is a considerable
undertaking with no guarantec of success, which requires substantially more time and effort than
contemplated by the LS Rule, and (if pursued as contemplated under the 1S Rule) carries real
potential for operationat disruptions.

8 Llporrificanon of Cearoe Loadery and (her (rS&

ATA members have been actively invelved in developing clectric powered cargo loaders.
Cargo loaders are used 1o load and unload containerized cargo into and out of aireraft,
transpori cargo through the airport, and in some instances 1o help sort incoming cargo {or re-
foading during the same duty cycle, The most common type of cargo Toader has a lifi capacity of
about 13,000 pounds and is used 1o load containers inta the lower lobe (deck} of both passenger
and cargo atrcrafl. A second type of cargo loader is the main deck loader. with a 30,000-pound
lift capacity, which is used 1o foad 8 w 30 containers on the top side of cargo aircraft (where
passengers woukd be seated on a passenger aircrafl). Many loaders used by cargo carriers must
be capable of continuous heavy operation for an extended duty cycle, in order to rapidly unload.
transport, sort, and re-foad cargo, and may travel a total of four to five miles per day. Cargo
toaders are most often powered by diesel engines (although many others use LS engines). bug
this example is provided to itlustrate the technology implementation process, which is the same
regarcdless of whether the original engine is diesef or LS1

Over the past ten years, at least two of our members independently attempied to develop
electric fower lobe and main deck foaders. Collectively the two programs cost these airlines over
$10.000.000. and were undertaken in conjunction with two separate GSE nmumuficturers, In one
example, the GSE manufacturer took one year to develop an initiaf prototype, The prolotype
unit was evaluated by the airline, and the airline provided the GSE manufacturer with design and
engineering feedback to address operational and equipment issues, Over the next two vears. the
GSE manufacturer redesigned the prototype and provided the airline with 23 modified units,
However, the design modifications were stilf not safficient to satisfy the reliability and
serviceability requirements for the cquipment. Despite spending over $35.000,000, and devoting
full-time operations and engineering staff {(including personnet hired from the GSE manufaciurer
to work full-time for the atrline), the program was terminated because the electric cargo Joader
stitl failed 1o meet minimum performance requirements. Al 23 units were serapped. The second
effort, initiated by a different airline with a different GSE manufacturer. had a simitar
experience. The second GSIZ manufacturer produced 32 eleciric cargo foaders, of which 26 were
ultimately converted 10 diesel fuel, and six are in Himited use.
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During these efforts a number of insurmountable technical problems arose. For example,
meeting the lngh power demand for cargo loaders required installation of large battery packs that
weighed over 2¥:tons. Even with these large battery packs. the maximum usetul fife of the
battery a1 {ull load was less than three hours. However, the cargo loaders were required for use
over an entire eight-hour shift, without any opportunity 1o recharge within a shift. in addition,
the speed of the rear loading platform was inadequate to meet performance requirements, The
clectric units also experienced a high rate of component and electric motor {ailure, as well as
recurrent failures of the Hfting mechanism.

Individual airlines have achieved some limited success in converting or designing certain
other types of new clectric GSI with less-demanding functions, such as cenain types of baggage
loaders and tractors, push-back aircrafi tractors. amd other specific types of GSE. These
programs required the airlines to work with multiple GSE ¢quipment supplicrs (one carrier has
evaluated cight separate clectric-powered baggage tractors), individual component manufacturers
(e.g., transmission, hydraulic, electrical), and in-house design teams to property define operating
specifications unique to the airfine’s fleet and operations. to design or re-design existing internat
GSE systenss, to build and test prototypes, and 10 perform in-field testing to identify and correct
deficiencies. Such projects have typically reguired at least three wo five vears to complete for a
given type of equipment (e.g.. belt loaders. baggage and cargo tractors, etc.). with no up-front
guarantee of success. Additionaily, airlines have had to develop opportunity and equalization
charging systems and reline existing bauery technology 10 support electrification and 1o allow
these electric GSE to operate safety over the course of a day,

Shouid a picce of GSE fall or underperform within the airport. aireraft may be damaged.
schedules delayed, or atriine workers or passengers injured.  As ilustrated by the airlines’
atiempt 1o electrify large cargo loaders, it is incorrect 1o assume that electrification is a viable
option for alt types of L8] GSE as a means of complying with the fleet average targets. Based on
the airlines” extensive experience in the developmem of electric GSE. it is clear that there is no
cuaraniee that elecirification of a category of equipment will work in all applications, Lven
where electrification has weorked. it has required 3 substanuial design offonrt of three © five years
or more for each type of equipment. the develepment of supporting technology. and the
development and installation of supporting airport infrastructure. Each step of the process may
reveai technicai or airport operations problems, any of which could prove insurmountable, Even
t the project can be compieied, # may result in equipment that underperforms in actaal use, or
require airport infrastructure changes that cause unacceptable interference with operasions.

& Aeponersne CSE el (0 Fhe- St £.57 Lrroiey

At least three airfines attempted 10 re-power uncontrotled 181 GSE with electronically
fucl injected Ford 2.5 or 4.2 hiter off-road spark ianition engines. Both engines are able o
provide over 90% reduction in NOx+HC emissions: the 4.2 liter V-6 has been certified by Ford
Power Products 1o meet current LST emission Hmits. Airlines worked cooperatively with both
the engine manufacturer and GSE equipment manufacturers o re-power existing LSI GSE with
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both of these engines. During a three- 1o four-year development process, a number of design
1ssues were encountered and addressed to ensure refiable and safe operation of the re-powered
equipment. For example:

o the standard electronic four-speed transmission that was offered with the engine
was pot suitable for GSE operations, where maximum speeds are limited to 13
miles per hour. Additionally, the reliability of the standard transmission had not
been demonstrated in GSE service, which reguires higher torque to move heavier
loads. The new LST engine had to be redesigned so that it could be matched with
the standard C6 two-speed transmission used in GSE applications;

o the 4.2 liter engine was 100 large to {1t within the engine bay of existing LSI-
powered cargo tractors;

¢ both engines required extensive redesign and testing of the electronic control
madules (ECMs) to ensure sale operation over the duty ¢ycle of the eagine. To
optimize emission reductions, the new LSI engines rely heavily on the computer-
controtled fuel management system, as well as on multiple sensors within the
vehicle chassis. transfer case. and engine. The ECMs supplied with the engines
did not work in the GSE duty cycle. It took several years Jor the OEM engineers
and the airlines to diagnose and begin to redesign the control module, wiring
harness, and associated equipment. For example, three separate oxygen sensor
configurations were tested on the 4.2 liter engine before the proper design was
determined;

e the electronic throttle assembly and pedal had to be redesigned to repair shon
circuiting and metal failure;

e problems with poor idling required the manufacturer o modify the induction
system of the 4.2 Hiter engine; and

& probiems with the electronic coil and wiring harness required redesign to ensure
retiability in severe cold and hot/humid operating climates,

Based on these intensive design and testing programs, and the problems outlined above,
at feast one carrier determined that repowering their GSE with the 2.5 Titer 1S engine was not
workable. Even after the redesign process, the re-powered equipment could not operate
seamlessty at low speed or idle. which posed significant safety problem for cargo handiers.
Airline cargo handlers must manually conaeet the tractors to carts, which requires personnel to
step between the tractor and the cart itself to attach the tow bar or connect carts to ecach other.
This is perhaps the most dangerous task in managing cargo, and an unacceplable safety risk is
posed should the engine jerk, hesiate or rapidly accelerate, Such unpredictable engine
performance may result in a broken arm or leg, loss of a fimb, or other serious injury. Despite
the time, money, and effort excrted 1o optimize this re-power option, at least one carrier
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determined that the continued safety risks posed by the re-powered units required the carrier 1o
cancel the project.

This practical experience has led several airlines to conclude that re-powering LSI GSE is
not technically practicable. This is especially true given the short time frames under which such
re-powering would be required to satisfy the LS Rule, A number of airlines have concluded that
they would not atempt 10 re-power existing equipment 10 comply with fleet average emission
requiremenis, but would seek to develop and purchase new cquipment. It should be noted.
however. that simitar systems integration problems can be expected with the design and
development of any new GSE using new engine technology. As with electrification, there have
aiso been some successful re-powering efforts, bug, again, such programs typically require a
number of years, often cause unanticipated performance problems and other issues in the field,
and carry no up-front guarantee of success. To say the feast, commercial availability of a low
craission engine provides no guarantee that it can be successtully integrated into GSE of a given
category.

& Lol ef L Koad fdrvid 7echoloey

Even for simpler on-road equipment {which does not share many of the particalar
chalienges of GSE, such as highly specialized performance requirements). indusiry experience
demonstrates that implemeniation of new lower-emission technologies takes longer than the 2-3
vears assumed in the LSE Rule. For example, one of our members has invested heavily 1o
develop a hybrid cargo delivery vehicle -- an on-road medium duty delivery truck that can run on
both electric and an L.S1 or diesel engine, with 90% reductions in NOx+HC and PM emissions,
Through a competitive design and construction process, the airfine solicited 20 proposals, and
selected two vendors o provide prototypes. Afler five years of continuous development work.
there are now |8 pre-production hybrid trucks in revenue service, which are still going through
demonstration and real-world testing.
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V. Regardless of Whether the MOU Remains in Effect, The LSI Rule Is Flawed in
Other Respects and Should be Modified

A, The L5 Rule’s Definitions of GSE Should Be Clarified 1o Give Credit For
Existing Electrification and Establish Incentives for Additional Flecirification

In recent discussions, ARB has clarified that it intended 1o allow eleciric equipment used
in liew of 1.S] equipment to be included in calculating fleet average emission levels, The
definitions of “airpon ground service equipment” and “sweeper/scrubber™ in the May 6 proposal
do not expressly provide for inclusion of ¢lectric units that perform work that wousld otherwise
be performed by LS equipment. ATA suppornts ARB’s intention 10 ¢larify the proposal to make
clear that GSE will be treated the same as other 1.8 equipment for this purpose. To this end,
ATA proposes modifying the definitions under proposed Section 2775 1o read as follows:

“Airport Ground Support Equipment” means any large spark-
ignition engine-powered. or functionally equivalent electric or
other zero-emission powered. cquipment contained in the 24
categories of equipment included in section B3 of Appendix 2 of
the South Coast Ground Support Equipment Memorandum of
Understanding, dated November 27, 2002,

“Sweeper/scrubber” means a large spark-ignition engine-powered,
ar functionally equivalent glectric or other zero-emission pawered.
piece of industrial floor cleaning equipment designed to brush and
vacuum up small debris and lister and then scrub and squeegec the
fioor.

Maoreover, since ARB favors electrification as & control strategy. #t should establish
regulatory incentives for operators to make carly electrification conversions, ARB ook this
approach under the Portabie Engine Airborne Toxie Control Measure adopted earlier this vear,
providing double credit toward fleet averages for Tier IV diesel equipment purchased in carly
years of the rule, In similar fashion, if effective dates earlier than 2024 are proposed. clectric
cquipment replacing 18T equipment more than two years before the first interim effective date
should be counted twice when counting fleet average emission fevels for purposes of
determining compliance with the LSI Rule’s interim fleet average emission requirements. The
real benednt to ARB and the airlines is that such credit will allow maximum penetration of botl
electric and 0.6 g/bhp-br technology in the GSE flcet in California and reduce total compliance
costs,




Clerk of the Board

Junc 17, 2003
Page 23

B. The £.51 Rule's Definition of "CHT-Road” Should be Modified to Give Credit for
Off-Road Use of Equipment Desiened for On-Road Use

ARB has also clarified in recent discussions that 3t intends to count low-emitting on-road
equivalent ("ORE™} LSI cquipmaent used in airport operations toward fleet averages. ATA
supports this revision 1o the proposil. and would be pleased to work with ARB staff to arrive at
emission factors implementing this clarification.™ Specifically, ATA proposes adding the
following definition under proposed Section 27735:

“Off road” equipment includes any equipment that lacks a license
plate issued by the California Department of Motor Vehicles,
specificatly includine gnlicensed eavipment desiened or
manufactured for on-road vse.

C. The “Limited Hours of Use” Exemption Should be Modified o Applv 1o
Eauipment Operated Less Than 300 Hours Per Year. and to Clarifv That
Fauipment Already Certified 1o a 3.0 o/bhp-hr Standard Need Not be Arbitzarily
Retired or Replaced

As currently proposed, the “linuted hotrs of use” exemption would exempt 1S}
equipment used kess than 231 hours per year, subject to certain additional requirements.
However, as explained above, carriers often have 1o retain older equipment 1o supplement
¢lectric GSE developed under the MOLUL which cannot complete certain duty eveles, This
retained equipment is ofter operated more than one hour per day. and would exceed the 251 hour
hmit, Given the specialized nature of GSE, and the relatively low sumber of units involved, the
“Himited hours of use” exemption should be modified o apply 10 equipment operated less than
300 hours per year. This would allow the airfines to continuc to operate existing electric
equipment, and consider expanding electnfication. with limited use backup equipment that i3
used more than ene hour per day.

In addition, as currently drafled the exemption also reguires the operator w either: ()
retrafit or repower the equipment to a Level 2 or Level 3 verification leved: or (i) “retire the
equipment or replace the equipment with a new or used picce of equipment” centified wa 3.0
g/bhp-hr standard. See Proposed 13 COR Section 2775 He) (DY, However, prong (i) of
this test does not recognize the possibility that the existing equiprment might already be capable
of being certified 1o a 3.0 g/bhp-br standard. For such equipment, there is no reason to require

Phere ane special comdderations i devising emission factors for ORE ased i adrport operations,

On-road equipment emissions are generudly determined Based upos the estimated moerage speed of which the
caguipment s operated, For GSEL the maximum speed within an airpost iy Hmited © 13 miles por hour, As part ol
the OBE MOLU negotintions. the ARB alfowed the sirlines to use an average speed of 13 miles por hour, which way
then applicd to the spproprinte gimife centitiod vinission rute for the class of on-road equipment. These data,
combined with the horsepower aad adomeier seadings for the va-road eguivalonn alloved dre sivlines o expross
emissions of on-roud s efiicles iy g/bhp-hr.
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that the operator “retire the equipment or replace the equipment,” since the existing equipment
already meets the 3.0 g/bhp-hr standard. Accordingly, proposed Section 2773, 1{e)( 1 YD)ii)
should be amended 1o read as follows:

(1) retire-the-equipment-orreplace-the-eghipment-with-a-new-oF
used-preee-of the equipnent is certified to a 3.0 g/bhp-hr
hydrocarbon plus oxides of nitrogen emission standard.

|33 The Praposed ~Specialty Eaquipment Exemption”™ is Unworkable

The LST Rule would exempt certain “Specialty Equipment™ from {leet average emission
requirements, provided the cquipment is metered and recorded as being used less than 231 hours
per year, with the approval of the Executive Officer. See proposed 13 CCR 2775.1(f). The
proposed rule would apply this exemption only if the replacement cast of the ecquipment is 30%
higher than a “typical” piece of equipment from that “category,” or the retrofit cost is 100%
higher than the “1ypical” retrofit cost. JSee proposed 13 CCR 2773.1(D(1A). However, the
proposed rule does not define what constitutes a typical piece of equipment from the same
category.

While potentially usefud in concept, we believe that any average cost scheme likely will
be unworkable - neither ARB nor the fleet operators will have sufficient data to determine or
agree upon {ypical replacement costs for a given category, or support a finding that a given
replacement or retrofit exceeds the 30% or 100% thresholds. However. we agree with ARB's
recognition during rulemaking workshops that GSE is inherently specialty cquipment. and that
there 15 a real need to provide an exemption for such equipment. The specialty equipment
provision should expressly recognize this fact and exempt all specialty GSE (Ze. all GSE
equipment that is not also available “off the shelf™ for non-GSE applications) from the rule. in
the aliernative, working with ATA and its members, ARB should develop a practical. workable
test or expressty st those categories of GSE deemed to constitute specialtly equipment.

CONCLUSION

As with the Portable Engine Diesel ATCM, and the off-road diesel engine ATCM thay
ARDB expects to propose later this year, the LSI Rule impermissibly regulates GSE and is
preempted under federal law. Unless all GSE is exemipted from the L8] Rule and the ATCMs,
ATA and #s members may be compeled to pursue legal recourse to have the rules declared
ivalid as preempted by federal faw,

The 151 Rude {and the diesel ATCMs) are also inconsistent with the fetter and spirit of
the agreement betweers the Participating Airlines and ARB, embodied in the South Coast MOU.
ARB, EPA, and the carriers spent several years and substantial resources negotiating the MOLU,
1he implementation of which will require the Panticipating Airlines 10 spend over $100 miltion in
a very difficult economic environment for the industry. ATA expects that the Participating
Carriers will find it necessary to terminate the MOU 1o avoid the cost and inefficiency stemming
from nconsistent compliance obligations,
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Regardiess of whether the MOU is terminated, the proposed LS1 Rule is fundameataily
flawed and based on incorrect assumptions concerning the useful fife of GSE and the tme,
effort, and operationatl difficulties associated with the integration of lower-emission technology
into GSE. These considerations further demonstrate why ARB should not seek 1o regulate GSE
- particuiariy not through the LS] Rule. which was primarily designed 1o regudate non-GSE
forklifts and fais w recognize or afford weight to the umque natwre of GSE and 1s vital role in
the National Airspace System. In the alternative, in recognition of these considerations the flet
average emission fargets shoudd be revised, compliance deadlines should be substantially delayed
as applied to GSE. and numerous other terms of the LSI Rule should be amended, as discussed
herein.

Please calf me at (202) 626-4151 if vou have questions about these comments.

Sincerely.

L, Feaif fledicid

Betty L. Hawkins
Assistant General Counsel

Alttachmenis
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EXECUTIVE SUMMARY

In November 1994, the Air Resources Board {ARB) approved a State Implementation Plan (S1P)
for ozone, The SIP contains measures M9 and M 10, which call for new state and national
emission standards {or new off-road diesel engines beginning in 2005, In August 1996, ARB, the
United States Environmental Protection Ageney (U.S. EPA), and the manufacturers of

off-road diese] engines signed a Statement of Principles (SOP) which established a progressive set
of emission standards and called for harmonization of ARB and U.S. EPA off-rouad diesel engine
regulations {62 Federal Register 200, January 2, 1997). In October 1998, ULS. EPA adopted the
SOP emission standards, along with changes 10 the existing federal averaging, banking, and
trading program {ABT), for off-road diesel engines sold in the other 49 states. This repont
presents the staff"s proposal 1o amend the existing California exhaust emission standards for off-
road diesel engines to harmonize with the recently adopted federal requirements, as per the S0P,

The heart of the proposal is a set of emission standards for new off-road diesel-cycle engines,
which would be implemented beginning in 2000. The standards would limit emissions of oxides
of nitrogen (NOx), non-methane hydrocarbons (NMHC) and particulate matter (PM). Rather
than a single standard for all engine sizes, the proposal consists of different standards partitioned
by the power produced by the engine. All standards are identical o those adopted by the U.S,
EPA.

In addition to the cmissions standards, this proposal mirrers adopted federal requirements for
durabitity, maintenance intervals, recordkeeping, warranty periods, certification test fuel, and
engine useful life periods. As a package, these requirements would help assure the air quality
benefits of the proposed standards are achieved, and help ensure that the engines remain cleaner
longer. Harmonization of certification and compliance procedures will facilitate the
implementation of fulure controls, by minimizing administrative issues and ensuring a focus on the
technical issues of emissions reductions.

As noted above, SIP measure M9 calls for new emission standards beginning in 2005, This
ptoposal does not reach the 2.5 grams per brake-horsepower-hour (3.4 grams per kilowatt-hour)
NOx levet called for in the SIP, bhut the proposed emissions standards are implemented carlier,
atlowing greater fleet wrnover by the SIP deadlines. The proposal achieves virtually the same
emissions benefit as the SIP measwre would in 2010, and provides benefits beyond the 519
measure in carhier years, However, the updated emissions inventory {also scheduled 1o be
presenied 1o the Board in January 2000) indicatcs that further emissions reductions from these
sources wall be necessary,
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The staif estimates that in 2010, the statewide benefits of the proposal would be approximately 91
tons per day of NOx and 19 tons per day of NMHC, based on the proposed offvroad emissions
mventory. The cstimated California cost-effectiveness associated with adoption of the s1aff's
proposal would be approximately $ 0.32 per pound of NOx phus NMHC reduced. This
cost-eflectiveness is at the low end (i.e., not as expensive) of the mnge of cost-effectivencss for
other adopted motor vehicle control measure costs. The staff recommends that the Beard adopt
the staff proposal.




I INTRODUCTION

Despiie significant improvements in Califormia’s air quality over the last forty years, more must be
done 10 improve air guality and protect the heaith of those living in Cahifornua. Cablom
currenddy has six mjor areas that are not in auainment with the one-hour federal ambient ozone
standard. These areas are; the South Coast Adr Basin, the Sacramento Metropolitan arca, the San
Dhicgo Atr Basin, the San Joaguin Valley Air Basin, the Southeast Desert Air Basin, and Ventura
County.,

Mobile source controls are vital 1o attainment of air quality standards, as mobile sources account
for about 60 percent of ozone precursors, statewide. The California Clean Air Act (CCAA), as
codified in the Health and Safety Code Sections 43013 and 43018, granted ARB the suthonty o
control off-road mobile sources. Caltfornia’s plan for attaining the federal ozone ambient air
quality standard, the 1994 Ozone State Implementation Plan (SIP}, calis for more stringent
cxhaust emission standards for new off-road diesel engines.

The term “diesel” can be ambiguous, as it can refer to any engine that uses the diesel
{compression-ignition) combustion cycle, or it can refer w a subsct of those engines that are
fueied by dieset o, Typically, compression-ignition engines do burn diesel oil, but other fuels are
sometimes used, To prevent confusion, the staff will refer to compression-ignition engines
throughout this report,

Compression-ignition engines are in widespread use in off-road applications. Examples include
tractors, excavators, backhoes, portable generators, irrigation pumps, welders, air compressors,
scrubber/sweepers, airport service vehicles, and a wide array of other agricgiiural, construction
and general industrial equipment. Although compression-ignition engimes are also used
exiensively o propel focomotives and commercial marine vessels, engines in those applications
are not inchuded in this proposal. Those sources are or will be regulated in separate rulemakings
by the U.S. EPA,

I summer 1996, the ARB, the U8, EPA | and offroad compression-ignition cagine
manufacturers agreed that the U.S. EPA should adopt nationwide emission standards for those
engines, The agreement was codified as a Statement of Principles (SOP) and signed by
representatives of ARB, LS, EPA, and various engine manufaciurers (62 Federal Register 200,
January 2, 1997), The text of the SOP and the signatories thereto, are included in Appendix C.
Hannonization of the emissions standards and other requirements across the nation wil benefit
the engine manufacturers by allowing them to spread the cost of engine development and
centification over a larger fleet.
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In October 1998, the U.S. EPA promulgated the SOP standards for nonroad’ compression-
jgnition engines (63 Fed. Reg. 56,968 (Oct. 23, 1998)). With this report, ARB staff is proposing
to adopt the Tier 2 and Tier 3 national standards, as per the SOP (California has had Tier |
emission standards in effect since 1996 for engines not preempted from state control and U.S.
EPA has had substantially similar Tier | requirements in place since the same time}. In addition to
the proposed emission standards, this proposal mirrors the adopted federal requirements for
equipment manufacturer flexibilities, durability period, maintenance intervals, recordkeeping,
warranty period, and engine useful life period. As a package, the requirements would proteet the
air quality benefits of the proposed emission standards and help ensure that the engines remain
cleaner for a longer period.

This proposal is designed  harmonize as closely as possible with the federal program, while
maintaining the emission reduction benefits of the California program. There are some areas
where staff believes it is not necessary or practical (o replicate the federal requirements —
specifically, with regards to the enforcement provisions. Furthermore, staff believes that further
emissions controls are both necessary and technologically feasible, even though it Is not propesing
emissions standards that are more stringent than the federal standards at this time.

Sections [ and 1 of this report contain the introduction and background, respectively. Section 11}
contains a discussion on the need for the proposed emission standards. Section IV is a summary
of the proposed requirements, while Section V describes the areas where the proposal differs from
the federal program. The technological feasibility of the proposed program is addressed in
Section V1. Section VH discusses yemaining issucs that arose during development of the
requirements, and how they are addressed in this proposal. Section VHI describes the regulatory
alternatives that were considered, and Section IX discusses the economic impacts, The
envirommental impacts and cost-effectiveness of the proposat then follow in Section X., 35 well as
the cost-cffectiveness analysis pertaining to the proposed requirements. Finally, Section X
summarizes the siafTs {indings and recommendations, followed by a list of references in

Secuion XII.

H. BACKGROUND

This Section provides an overview of the exhaust emissions from compression-ignition engines,
the current regulations for ofi-road compression-ignition engines, and the SIP commitments for
off-road compression-ignition engines.

* The federal statutes and regulations refer 1o these engines and vehicles as “nonroad” but in this
L &

staf{f report the term “off-road™ is most often used, This is because “off-road” is the term used in

California statutes and regulations, except when refesring specifically to federal sources.
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A COMPRESSION-IGNITION ENGINE EMISSIONS

In comipresston-ignition engines, [iquid fuel 13 myected m the form of a must of fine droplets that
mix n the combustion chamber with air that has been heated by compression. The power output
is controlled by regulating the amount of fuel injecied inte the combustion chamber, unlike spark-
ignition engines, which regulate the amount of fuel and air entering the engine, The heat of the
compressed air evaporates the fucl, which mixes with oxvgen in the air, At several sites where the
fuel mixes wath the oxyacen, the fuel autoignites due to the prevailing high temperature and
pressure,

The primary pollutants of concern from compresston-ignition engines are oxides of nitrogen
(NOx) and particulate master {PM]. The high temperatures and excess air cause the sitrogen in
the air to combine with available oxygen to form NOx. Because of the presence of excess air (and
thus oxygen}, hydrocarbons (HC) evaporating in the combustion chamber tend 10 be mostly
burned, and HC and carbon monoxide {COJ are not emitted at high levels. Evaporative emissions
from diesel engines are insignificant due to the low evaporation rate of diesel fuel. However, PM
emissions reselt from the fuel that has not completely combusted, Lubrication o1} that enters the
cylinder also contnbutes to PM emissions.

B, EMISSIONS INVENTORY

Since the adoption of the 1994 SIP, the emissions inventory for compression-ignition engines
has been updated. The updated inventory will also be presented 1o the Board for adoption in
January 2000. In general, the attrition rate for older engines and the uncentrolled emissions rates
have been revised 1o reflect improved sources of that dasa, The emussions mformation i this
report is based on the updated proposed cmissions invenlory, unless noted otherwisc.

As shown in Figures 1 and 2 below, off-road engines in 1990 emitted roughly 21 percent of the
mobile source HC+NOx emigsions and 46 percent of the mabile source PM 0 exhaust emissions.
The percentages are expecied to increase with time, reaching 33 percent and 59 percent,
respectively, in 2010, This increasce is due to growth of offeroad engine usage and the increased
control of other sources. Mobile sources account for 81 percent of total HCHNOx and 4 percent
of ota) PMIO emissions {including naturad sources) i 2010,

o
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C. CLEAN AIR ACT ~ PREEMPTION OF CONSTRUCTION AND FARM
EQUIPMENT AND U5, EPA AUTHORIZATION

The federal Clean Air Act Amendments of 1990 (CAA) preempt California’s authority 1o control
cmissions from new farm and construction cquipment under 175 horsepower (CAA Section
2090y 1 ){A)Y) and require Califorma to recerve authorization from LS. EPA {or controls over
other off-road sources (CAA section 209 (e}(2)(A)Y). Beeause of the preemption, significant
emissions {rom this engine category are beyond ARB s authority 1o regulate. Thus, since only the
ULS. EPA has authority o establish emission standards for these preempt engines, the ARB staff
has worked closely with U.S, EPA wwand the development of a nationwide federal rmafe 1o cover
all new engines m this category, This federal rule would then serve to regulate emissions from
new farm and construction equipment in California in the absence of ARBs authority to do so.
The federal rule and Califorma’s regulations, 1f adopted, will be harmonized as much as pogsible
1o minimize any confusion and expenses that could result from sigmificantly different state and
federal requirements for non-preempt engines in the near-term. Preemption, however, does not
apply to existing {arm and construction engines that are already in service. A hst of those new
engine applicatons considered 10 be subject 10 the federal preempiion is included in Appendix B,

As with other off-road regulations, the ARB will request for these regulations U8, EPA
authorization under CAA section 209 (&) (2) {A), regarding adoption and enforcement of
standards and other requirements relating to the control of emissions from the covered engmes.
Because the proposed regulations closely mirror the federal regulations for these engines but
allow California o conduct its own enforcement programs, the Califormia regulations will be, in
the aggregate, at least us protective of pubhic health and welfare as the apphicable federal
standards. 1n addition, the emission reductions from these proposed regulations are necessary 1o
meet requirements under the State Implementation Plan.

D, EXISTING EMISSION STANDARDS

California is the only state that has the authority to establish off-road mobile source emission
standards for new engines different from federal standards (CAA Section 209¢e){2)(A)), although
Section 209(eH 2B} of the CAA does allow other states to adopt standards 1dentical o
California’s (40 Code of Federal Regulations {CFR) 83.1601-1606). Califomnia standards must
be, in the aggregate, at least as protective of public health and welfare are applicable federal
standards. In 1992, the ARB approved regulations (o control emissions from compression-tgnition
engines 175 horsepower and greater. The 175 horsepower boundary was chosen o avod
preempiion fssves i the implementation of the regulation, not for technical or

cost-cifectiveness reasons. Following the ARB s action, the US, EPA adopted a substantialy
simifar program for engines 30 horsepower and greater,

Uniid the federal action in October 1998, which adopted the SOP enuission standards, California’s

11




emussion standards for off-road compression-ignition engines 175 horsepower and greater and the
federal emissions standards for those engines were aligned. However, the ARB also had adopted
regulations for compression-ignition engines less than 23 horsepower, whereas the U.S. EPA had
not. When the ARB last examined the smaill off-road engine regulations in March 1998, the
emissions standards for the smaller compression-ignition engines were modified to reflect the
SOP, and thus, they are already consistent with the October 1998 federal action.

Table 1, below, hists the current California emission standards for off-road compression-ignition
engines. Table 2 lists the proposed future California standards that are the same as the
recently-adopted ULS. EPA standards. Al proposed future standards are noted in terms of grams
per kilowatt-hour, rather than grams per brake horsepower-hour, to maintain consisiency with the

U.S. EPA°

Table |
Current California Emission Standards
for Ofl-Road Compression-Ignition Engines
{grams per brake-horsepower hour)

u Engine Emission Standard in g/bhp-hr
Power THC* | CO | NOx | PM | NMHC
Category Year ANOX®
2000-2004 6.0 6,73 7.8
H hpait 2005 6.0 0.6 7.1
200G0-2004 4.9 0.6 3.6
Plchpi=25 2003 4.9 0.6 3.6
1906.2400 1.0 8.3 6.9 0.4
u 175<hp=7350 2001+ 1.0 8.3 38 {16
hp=>750 2000+ 1.0 8.3 6.9 0.4
Na{cs:m
a, Total bvdrocarbans,
b, NAMUC » NGOy nosmethane hydrecarbons plus oxdides of nitrogen.
<. The Californts standards for compeession-ignition engines Tess than 25 horsepower already reflect the

SOP standards. Previously, compression-tgnition engines bess than 23 horseposwer had been
regulited virtually identically to spark-ignition engines. In March of 199%, AR to0k the Gnst steps to
align the smaller dicse] engine requirements with the federal program,  However, beeause the feden)
program had not vet been finadized. the regulations now require funther modification.

a , W . - P - [
" Kilowatts can be convened to harsepower by mubtiplying by L34, Thus, grams per kilowat-hour can be divided by
1.34 1o determine the equivalent grams per brake horsepower-hour,
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Table 2
Proposed Califormia Emission Standards
for Off-Road Compression-Ignition Engines”
{(grams per kilowati-hour

Maximum Rated Tier Model Year | NOx HC P NMHCH CO PM
Power (kW) NOX°

kw<g® Tier } 2000-2004 1 - - — 105 8.0 1.0
Tier2 | 2005and later ¥ — 1 - 7.5 8.0 .80
ek Wio® Tier § 2000-2004 ] e 9.3 6.6 .80
Tier2 | 2005 and later §  — o 7.5 0.0 G.80
16:kW=37 Tier } 2000-2003 — — 9.5 5.5 (.80
Tier 2 | 2004 and latey | - e 7.3 5.3 {(3.60

37skW=<75 Tier 2000-2003 9.2 — — roraee e
Tier 2 2004-2007 — e 7.5 3.0 (.40

Tier 3 | 2008 and later | — — 4.7 5.0 —

75<kW130 Tier § 2000-2002 972 — o s .
Tier 2 2003-2006 — e 0.6 5.0 (.30

Tier3 2007 and latey | e 4.0 5.0 o
1305 kW<225 Tier 1 1986-2002 972 1.3 e 11.4 (.54
Tier 2° 2003-2005 — — 0.6 3.5 (.20

Tier 3 | 2000 and later | — . 4.0 3.5 —-
2255k We430 Tier 1° 19962000 9.2 1.3 e 11.4 (.54
Tier 2° | 2001-2005 | - - —- 6.4 3.3 .20

Tier 3 ¢ 2000 and later | — — 4.0 3.3 -—

150<kW 2360 Tier 1° 1966-200 9.2 .3 e 1i.4 3.34
Tier 2% 1 20022005 | - 6.4 3.5 03,20

Tier3 | 2006 and later | — — 4.0 358 -

LW=360 Tier 1¢ 2000-2003 9.2 1.3 — 11.4 (.54
Tier 2 § 2006 and later | — — 6.4 3.3 (.20

Notes:
a. The proposed California standards {or engines fess than 130 kilowaus (173

d.

~

horsepower) apply only tor non-preempied equipment.

The Tier 1 and Tier 2 emission standards for ess than 23 horsepower compression-
ignition engines were already adopted in the small off-road engine rulemaking.

The Tier 1 emission standards were already adopied {or 1996 and later engines. This
proposal will modify the existing standards for 2000 and later engines, replacing them
with the noted Tier 2 and Tier 3 standards.

The Tier | emission standands were already adopted for 2000 and later engines,
NMHC + NOx = nonmethane hydrocarbons plus oxides of nitrogen
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E. STATE IMPLEMENTATION PLAN (SIP)

In November 1994, the ARB approved the State Implementation Plan (SIP) for ozone, which
outhines the measures 1o be taken to bring the state’s air quality into attainment with the federal
ambient air quality standards for ozone. During the S$IP's development, it became clear that
reducing emissions of NOx and reactive organic gases (ROGY from ofi-road engines and
equipment operating within the state is impesative for cleaning California’s air. The SIP identified
several categories of off-road equipment where significant emission reduction opportunities exist,
including compression-ignition engines used in off-road equipment.

SIP measures MY and M10 call for ARB and U.S. EPA w adopt a 2.5 g/bhp-hr (3.4 g/kW-hr)
NOx emusston standard for new off-road compression-ignition engines beginning in 2003, The
current proposal has been developed in response to MY, as the recent U.S. EPA final rulemaking
for nonroad compression-ignition engines was developed in response 1o SEP measure M10. How
the specifics of the federal action and this proposal compare to M9 and M10, and the implications
regarding the SIP and attaining ozone compliance are discussed in detail in

Section X,

HI. NEED FOR CONTROL

The enussion standards that staft is proposing to the Board for adoption, represent & major step in
reducing the human heaith and eavironmental impacts of ground-level ozone and PM. This
section summarizes the air guality mationale for the proposed new standards.

A, OZONE

There 1s a farge body of cvidence showing that ozone {which is created by the photochemical
reaction of NOx and HC}) causes hanmiful respiratory effects including chest pain, coughing, and
shortness of breath. Among those who may be affected severely are people with compromised
respratory systems and children. In additon, NOx iself can directly harm human health. Beyond
their human health effects, other negative environmental effects are also associated with

 Reactive Qrganic Gas (ROGE A reactive chemical gas, composed of hydrocarbons, that may coniribute 1o the
formagion ol smoy - Also sometimes referred 1o as Non-Methane Organic Campounds (NMOCS3, The ARB s
primarily concerned with reducing ROG because it includes only those hydrocarbons thit have the potential for reacting
1o form ozone.




ozone and NOx, Ozone has been shown 10 injure plants and matertals; NOx contributes o the
sceondary formation of PM {(nitrates), acid deposition, and the overgrowth of aigae m coastal
¢siuarics.

As deseribed above, the 1994 Ozone SIP is Califomia’s plan for reaching siatewade attiaimment
with the ozone ambient air quality standards. The SIP calls for new measures o cul ozone
precurser emissions from mobile sources 0 half of what the emissions would be under existing
regutations, The current proposal, developed in response to SIP measures M3 and M10, would
reduce both HC and NOx emissions, as well as directly-cmitted PM emissions. Detals are noted
1 Section X,

B. DIESEL EXHAUST AND PARTICULATE MATTER

In August 1998, the Board approved the identification of particulate matier from diesel exhaust as
a toxic air contaminant (TAC). Section 39633 of the California Health and Safety Code defines a
TAC as “an air poljutant which may cause or contribute to an increase in mortality or in serious
illness, or which may pose a present or potential hazard t human health.” With the identification
of diesel particulate as a TAC, the ARB is required by law to prepare a report, which assesses the
need and appropriate degree of control of diesel particulate, in consultation with the focal
districts, affected industry. and the public. If reductions 1 exposure are needed. the ARB must
design control measures that consider the issues and reduce emissions to the lowess kevel
achievable through the application of best available contsol technology or a more effective control
method. In the case of diesel particulate, there have heen several regulations, including the
emission standards for compression-ignition engines proposed in this document, that have resulted
or will resalt in significant reductions in PM emissions from diesel engines.

Almost all of the particle mass in diesel exhanst is in the range of 10 microns or {ess m diameter
(PM-10}. PM-10, like ozone, has been Hinked o a range of senous respiratory health problems.
These fine particles can be deposited deep in the lungs and result in health effects including
premature death; increased hospital admissions and emergency room visits; increased respiratory
symptoms and disease; decreased lung function, particularly in children and individuals with
asthma; and alterations in fung tissue and In respiratory tract defense mechanisms. The proposal
will require greater control of PM emissions from off-road compresston-ignition engmes than 1s
currenily required. Note that no PM emission standard 15 proposed at this time for Tier 3 engines.
As part of o technology feasibility review in 2001, committed to as part of the SOP, the 11§,
EPA and ARB will propose a Tier 3 PM standard. More stringent NMHC + NOx standards may
also be considered at that ime. More stringent standards will become more practicable, for
instance, as the sulfur content of diesel fuel is reduced, since sulfur 15 one of the primary factors
preventing aftertreatment devices such as catalysts and particulate traps {rom bemng apphied o




these engines. The ARB will be involved in the feasibility review, which 13 described in further
detatl in Secvon IV, B.3. — Future Feasibility Review. The effects of fuel sulfur content are
discussed i Section V9L B.6 - Afltertreatment,

In additon to the directly-amitted PM, secondary nitrate PM {consisting mostly of ammonium
nitrate) accounts for a substantial fraction of the airbome particulate matter in some areas of
Califormia. For example, in the Los Angeles Basin, secondary nitrate PM levels represent about
25 percent of measured PM-10 (U8, EPA 1997a). Fine secondary nitrate particles are produced
i the atmosphere from the NOx emitted by compression-ignition engines and other sources.
Because it is formed from a gascous component that can spread more quickly than primary PM,
secondary PM tends o be a regional, rather than a sinicily local problem. Regional-scale NOx
controls, ke the proposed off-road compression-ignition engine emission standards, are very

Ty

effective in reducing secondary PM over a significant area.

Although the proposal will reduce ozone precursor emissions as well as PM emissions, the
proposal 1s not the fast word regarding control of emissions from these engines. The use of
compression-ignition equipment is widespread, covering virualty all populated areas in California,
Combined with the serfous health effects of the pollutants emitted from those engines, this
ubiquity makes it clear that further control of emissions from compression-ignition engines wiil be
required 1o safeguard the public health. The ARB staff has already begun evaluating additional
controls as part of 118 response to the identification of diesel particulate as a xic air contaminant,
as mentioned above.

IV,  SUMMARY OF PROPOSED REGULATIONS

The staff recommends that the Board amend sections 2111, 2112, 2137, 21392140, 2141, 2400,
2401, 2403 {with referenced test procedures), 2420, 2421, and 2423-2427, Title 13, Califormia
Code of Regulations, as set forth in Antachments 1 and 2. The proposed regulatory language will
essentially mirror the federal regulations adopted in 1998, except for some areas, which are
discussed in detatl in Section V. Although the California and federal programs for compression-
ignition engines will be similar upon adopuon of this proposal, ARB will retain its authority 1o
further regulate off-road mobile sources in the finture and its ability 1 enforce the regulations in
Califormia.

In August 1996, ARR signed the SOP that calls for harmonization of ARB and 1.8, EPA
regulations {or off-road compression-ignition engines. This first step will result in
tower-emssion off-road vehicles and equipment being introduced nationwide. However,
California’s special air quality problems will continue to require ARB 1o seek additional
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emission reductions in order 1o meel air quality goals. Future review of the feasibility of the
proposed new emission standards will be needed. This review will likely result in a staff proposal
for the adoption of appropriate Tier 3 standards for PM and Tier 4 standards for NOx and PM,

Today's proposal would require new off-road compression-ignition engines to meet strmgent
exhaust emission standards for NMHC + NOx, CO, and PM. implementation of these standards
would begin with the 2000 model year, but phased-in based on the engine power category. Staff
proposes that the Board atlow participation in the federal averaging, banking, and wading (ABT)
program for compression-ignition engines and adopt new useful life extensions, maintenance
intervals, emission warranty periods, rebuild provisions for compression-ignition engines, in-use
compliance testing, and the Selective Enforcement Auditing program.  Stil also proposes
provisions for implementation flexibility for equipment and vehicle manufaciurers and
post-manufactire marinizers (i.¢,, those who produce marine engines by medifying engines
purchased from other engine manufacturers). Swaff further proposes optional reduced-emission
standards and labeling requirements for compression-ignition engines (“Blue Sky Series™). The
following sections discuss the major provisions of the staff proposal in further detait.

Al APPLICABILITY

At the core of this proposal are the emission standards that would apply to new off-road
compression-ignition engines used in a variely of off-road vehicles and equipment. For this
proposal, compression-ignition applies to those 2000 modet year and later engines typically with
operating characteristics significantly similar to the theoretical “dicsel” combustion cycle, which
inciudes any allermate-fucled compression-ignition engines. All the provisions in this proposal
apply o off-road compression-ignition engines produced for sale in California, except for engines
with a per cylinder displacement of less than 30 cubic centimeters, engines used to propel
tocomotives, underground mining equipment, marine vessels (propulsion engines rated at 37 kW
and greater}, aircrafl, other preempt equipment, and off-road military tactical vehicles or
eguipment that have been exempted from regulations under the federal national security
exXCcmpion.

Specific provisions of this proposal are:

. Emission standards Tor NMHC + NOx, CO, and PM would apply to new off-road
compression-ignition engines beginning with the 2000 model year, being phased-in by
POWET CRICZOTY.

* Emission standards aligned with the federal standards for small off-road compression-
ignition ¢ngines less than 23 horsepower (19 kilowaus) have already been adopted. This
proposal will not modify the existing standards, However, the small off-road engine
regulations will be amended o exclude 2000 model year and later small off-road
compresston-ignition engines; procedural changes will be made to consolidate these



engines with all off-road compression-ignition engines subject to the provisions of this
proposal.

Amendment of closed crankcase requirements (o begin with Tier 2 offeroad compression-
ignition engines, except turbocharged petroleum-fueled diesel cycle engines.

Amendment to the smoke standards for new 2001 and later model-year heavy-duty  off-
road diesel cyele engines 175 o 750 horsepower (130 o 360 kilowatts) to align with
federal smoke standards; adoption of smoke standards for all new off-road compression-
ignition engines with the exception of single-cylinder, propulsion marine diese], and
constant-specd engines,

New voluntary reduced-emission standards for compression-ignition engines {("Blue Sky
Sertes"”) wounld be available beginning in 2000 through 2004, This proposal is the same as
the federal program.

New labehing requirements would apply 10 engines centified to optional standards and
constant-speed engines; amendments 1o labeling requirements would apply to heavy-duty
aff-road diesel cycle engines and small off-road compression-ignition engines,

Amendment to the test procedures 10 incorporate federal changes, Provisions requiring
federal fuel to be used for off-road compression-ignition engine certification would apply
beginning in 2000,

New or revised useful life extensions, deterioration factors, maintenance intervals,
emission warrantics, in-use compliance testing/recall, and rebuildfreplacement provisions
would apply o new off-road compression-ignition engines,

Incorporation of the federal Selective Enforcement Auditing program for new engine
comptliance, and incorporation of compression-~ignition engines into the existing California
m-use compliance and recall program beginning in 2000, in place of the existing new
engine comphance and quality andit testing programs,

Participation in the federal Averaging, Banking, and Trading (ABT) program (40 CFR
892111 would be allowed for California-certified off-road compression-ignition engines
upon adoption of this regalation.

Implementation fexibilities for vehicle/equipment manufacturers and post-manufacture
MIATINZErs,




B, EMISSION STANDARDS

1. Proposed Mandatory Emission Standards

Staff proposes that the Beard adopt NMHC + NOx, CO and PM vmission standards for all
off-road compression-ignition engines as outlined in Secuon IV, A, -~ Apphicability, These
standards would apply 1o model year 2006 and later, with the standards being phased-in by
horsepower category. Current emission standards {Tier 1) for heavy-duty off-road diesel cycle
engines 173 10 730 horsepower (130 to 560 kilowats) would continue to apply untl more
stringent emission standards apply (Tier 2 and 3). Currently adopted emission standards for smali
off-road compression-ignition engines are the same as the recently promuigated federal
regulations. Therefore, there will be no change 1o the current emission standards for this
category. Tables 1 and 2 list the current California emission standards for off-road diesel engines
and the proposed emission standards, respectively.

Staff proposes 1o amend the regulations to require closed crankease requirements for Tier 2 and
later offroad compression-ignition engines, excepl for petroleum-fueled engines using
turbochargers, pumps, blowers, or superchargers for air induction. This provision will align
closed crankease control requirements with federal requirements.

Stalf proposes to amend the smoke standards for new 2001 and fater model-year heavy-duty off-
road diesel cyele engines 175 10 750 horsepower {130 to 360 kilowats) to align with federal
smoke standards. With the adoption of this regulation smoke standards would apply o all new
off-road compression-ignition cngines subject to exhaust emission standards with the exception of
single-cylinder engines. propulsion marine dieset engines, and constant-speed engines.

By 2020, the proposed standards reduce emissions for NOx and NMHC by more than 50 percent
and PM by more than 40 percent, nationwide, Reductions in NOx will also reduce secondary nitrate
PM. The resulting emission reductions will translate into needed improvements in air quality in
California and assist in ateaning applicable ambient alr quality standards.

2. Proposed Voluntary Reduced-Emission Standards
To continue support of incentive programs that encourage the use of engines that go beyond

mandatory envssion standards, the staff proposes that the Board adopt the proposed voluptary
reduced-emission standards through 2004, as shown i the following table.
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Table 3 - Voluntary Emission Standards Through 20064
{grams per kilowatt-hour}

Maximum Rated Power (kW) NMHC + NOx PAM
kW-§ 3.3 3.5
8:kW<1i9 4.5 .5
19 kW<37 4.5 0.36
37skW=75 4.7 0.24
73:kW=130 4.0 .17
130<kWzs 560 4.0 0.12
kKW=3560 3.8 0.12

Manuiacturers may opt 10 certify engines to these voluntary standards caming the designation of a
"Biue Sky Series” low-emitting engine. Tier 3 ensission levels, where applicable, were chosen as
the best level for defining Blue Sky Serics engines. This represemts a reduction of approximately
40 percent beyond the Tier 2 NMHC + NOx levels, For PM emissions and for engines with no
Tier 3 standards, a calculated level corresponding to a 40 pereent reduction beyond Tier 2 levels
will be used 10 qualify as a Blue Sky Series engine. Engines certified o these voluntary standards
would be eligible for marketable credit programs.  The manufacturer must declare at the time of
certification whether it is certifying an engine {amily to an optional reduced-emission standarg
{ihat eould subsequently be used in a marketable credits program).

-~

3. Future Feasibility Review

Staff also proposes that the Board allow for review of the new emission standards. Staff believes
the proposed emission standards are technologically feasible, and achievable. However, as pan of
the SOP, LS. EPA and ARB agreed 1o a future review of the proposed standards. 1.S. EPA wili
conduct its review in 2001, and ARB stafl will participate. ARB may cleet to conduct its own
review 1o reassess the appropriateness of the standards specific o California, and the {echnical
and economic feasibifity of the standards, bascd on information available in 2001,




With the recent identification of diesel PM as a TAC, the importance of further reducing the
public's exposure 1o PM emissions has become more paramount. As previously indicated, staff
expects that future review of the standards will likely result in a proposal for the adoption of
appropriate Tier 3 standards for PM, Tier 4 standards for NOx and PM, and possibly standards
for existing engines already in-use.

The Board's final review would take place afier U.S. EPA completes its 2001 review, and would
determine what changes, if any, would be required for California. 1f due to new information the
proposed standards are determined not 10 be wechnologically feasible, staff would propose
appropriate levels at a future date. The standards proposed herein, if adopted by the Board,
would stay in effect unti revised.

C. CERTIFICATION

1. Definition of Compression-Ignition

The requirements of this rulemaking will apply to all compression-ignition engines subject o
California regulations as outlined in Section 1V, A, ~ Applicability. Most current compression-
ipnition engines burn dicsel fuel and operate over the conventional diesel cyele, which generally
aflows interchangeable use of the wrms “compression-igmtion,” “dicsel-cycle,” and “diesel.”
Some of these engines, however, can be madified to operate on other fuels such as nawral gas or
Haquefied peuoleum gas, This definition will serve (o include ali fuel types that fali under the
compression-ignition engine category and will be applicable beginning with the 2000 model year.

2. Labeling

The proposed language for new and replacement off-road compression-ignition engine labels will
align California with the federal requirements, except that the label must state that the engine
complics with both California and U.S. EPA regulations. Also, new labeling requirements would
apply 10 engines centified to optional standards and constant-speed engines. 1t 1s proposed that
engines certificd w the optionat emission standards be labeled as “Blue Sky Series™ and
constani-speed engines labeled as “constant-speed only.”

3 NMHC Test Method

Beginning with the 2000 model year, staff proposes two options for NMHC measurenent
procedares: 1) use of a measurement procedure selected by the manufacturer with prior approval
of the Executive Officer; or 2) subtraction of two percent from the measured THC value 1o obtan
a NMHC value. The methodology must be specified at the tme of certification and will remain
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the same for the engine family throughout the engines™ useful life. These proposed amendments
wonld align the NMHC test methods wath the federal test methods recently adopted.

4. Certification Test Fuel

The regulations for 1996 and later model year heavy-duty off-road diese] cycle engines included a
provision o allow manufacturers the option of certifving on California diesel fuel. Sinee
California diesel fuel is cleaner burning than federal fuel, this option has been beneficial 10 engine
manufacturers. This option was provided to help manufacturers meet the emission standards for a
newly reguiated mobile source category. Afier adoption of this rulemaking, emission standards
for Californta-certified off-road compression-ignition engines will be the same as federal
standards. It is proposed that the test procedures be amended to require that all oiferoad
compression-ignition engines be certified on federal fuel beginning in 2000,

5. Test Procedures

Current test procedures will continue to apply through 1999, Amendments to the 1est procedures
are proposed for 2000 and later model vear compression-ignition engines that are equivaleat to
the International Organization for Standards’ (1SO) test cycles (Attachment 5). The proposed
emission standards are based on the use of existing steady-state (modal) test procedures. New
steady-state test cycles are specified for constant-speed engines, marine propulsion engines, and
engines rated less than 19 kilowatts. The following describes the proposed selection of various
test eycles.

Compliance with cmission standards is determined by measuring emissions while operating
engines over a prescribed test eyele. The current regulations specify a cyele that is nominally the
same as the 18O 8178 C1 test cyele as the principle test cycle for measuring emissions from
engines 173 horsepower (130 kilowatts) and greater. It is propased that the C1 test cyele be
retained for most engines and that additional eycles be defined for speeific engine types. Engines
that are limited by design (o constant-speed operation would be subject 1o testing using a test
cycle equivatent to the 1SO 8178 D2 eyele. This eyele, which omits idle and intermediate-speed
maodes from the CI cyele, 15 representative of engines such as generators, which arce designed
never to run at these omuted speeds. Because of the more limited range of engine operation in
the D2 cycle, manufacturers must ensure that engines certified with data generated with the D2
eyele are used exclusively in constant-speed applications. Accordingly, these engines would
include labeling information indicating this limited emission centification,

SIS0 i an imernational organization of engincers and scientists who work to develop appropriate and consistent
standards and procedures.
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For varizble-speed engines rated less than 19 kilowats, it is proposed that the regulations
continue to specify a test eycle that is equivalent to the ISO 8178 G2 cyele. The G2 cycle
includes the same modes as the D2 cycle and adds a mode for operation at wdle. The G2 and D2
cyeles also have different weighting factors for the various modes. The G2 cyele was devetoped
1o represent the operation of smail compression-ignition engines used primarily at rated speed,
such as in lawn and garden applications, generators, pumps, welders, and air compressors. Staff
proposes 1o specify a test cyele equivalent 1o the 150 8178 E3 cycle for testing propulsion marine
engines rated less than 37 kilowatts, The B3 eyvcle, which consists of engine operation at four
different engine speeds and four different loads, was developed by ISO o represent the operation
of propulsion marine engines. Auxiliary marine engines subject to this rule (i.¢., engines installed
on a marine vessel, but not used for propulsion) would be tested using either the G2, Cl, or D2
test oyeles, consistent with the constraints deseribed above for the counterpart

langd-based off-road engines.

Finally, stalf recommends that manufacturers generally be allowed o use the Cl test cycle w0
generate certification data for engines otherwise required to use the D2 or G2 test eycle. Staff
also proposes to allow manufacturers to use the Cl test oyele 10 generate certification data for
propulsion marine engines where such engines are included in a land-based engine family. In each
of these cases in which the manufacturer elects 10 use the C1 ¢yele, ARB would retain its ability
to test using the respective G2, D2, or E3 test eyele, but would also be able 1o test using the Cl
test cyele,

D. DURABILITY AND WARRANTY PROVISIONS

To achieve the full benefit of the emissions standards, programs are necessary 10 ¢ncourage
manufacturers © design and build engines with durable emission controls and encourage proper
maintenance and repair of engines throughout their lifetime. The goal is {or engmes 1o mamiam
zood emission performance throughos their life in-use.

Currently, there are few requirements 1a the regulations that address deterioration concems for
off-road compression-ignition engines. As tighter standards are put into place, staff believes that
it becomes necessary o adopt measures to address concerns about possible in-use emission
performance degradation. The adoption of durability demonstration requirerents and the revision
of warranty provisions that parailel the LS. EPA’S provisions would help ensure adequate
durability and proper mantenance of the engine and emission controls.




i. Useful Life Extension/Warranty Provisions/Recall Testing Periods

In order to align this proposal with the federal provisions, staif proposes the Board adopt a usefud
hife period of 8,000 hours or ten years of use {or all engines rated wt 37 kilowatts and greater;
5,600 hours or seven years of use {or engines rated at 19 kilowaus and greater, but fess than

37 kilowatts; and 3,000 hours or five years of use for constant-speed engines rated less than

37 kilowats with rated speeds greater than or equal to 3,000 rpm. The useful life period for
engines rated less than 19 kilowaus will remain unchanged at 3,000 hours or five years of use.

For warranty, the Board has already adopted periods of two years for engines rated less than

19 kifowatts; and 3,000 hours or five years of use for engines 130 kilowatts and greater,
Proposed changes to these provisions, in order 1o align with federal requirements, include:

1) the addison of a 1,500 hour warranty period for engines rated less than 19 kilowatis;

2} 1,500 hours or two years of use for constant-speed engines rated less than 37 kilowatis with
rated speeds greater than or equal to 3,000 rpm; and 3) for all other engines 3,000 hours or five
years of use. Current requirements for warranty language that manufacturers are 1o provide for
consumers is proposed to be amended 1o align with federal warranty language.

Federal provisions for recall testing periods were based on the ratio of useful life and Hability
periods established for engines rated at or above 37 kilowats. The purpose of having liability
periods that are shorter than the useful lives 1s to ensure that engines used in recall testing are not
statstical outliers with poor enissions durability. However, if'a recall were ordered, all engines in
that family would be subject 1o the recall regardiess of their age. The following recall testing
periods are proposed for adoption in order o align with federal requirements: 1) 2,250 hours or
four years for engines rated less than 19 kilowats and constant-speed engines rated Jess than

37 kilowatts with rated speeds greater than or equal 1 3,000 mpny; 2) 3,750 hours or five vears for
ali other engines rated at 19 kilowatts and greater, but less than 37 kifowatts; and 3) 6,000 hours
or seven years for all engines rated at 37 kilowans and greawer.

2 Selective Enforcement Audit and in-Use Compliance/Recall Programs

The U.S, EPA has a Selective Enforcement Audit program 1o ensure that actual production
engines meet the emission standards. Califomia has its own new engine compliance program
which 1s simitlar, but allows the ARB 1o independently ensure that new engines intended for sale in
California are meeting the emission standards. In order to align with federal requirements, staff’
proposes 1o adopt the federal Selective Enforcement Audit program for 2000 mode! year and later
off-road compression-ignition engines. However, small offeroad compression-ignition engines
(fess than 19 kilowatts or 23 horsepower) will continue 1o comply with Section 2467, Title 13,
Californita Code of Regulations, through 1999. ARB reserves the right 1o order a Selective
Enforcement Audit of a new engine being sold in California. However, in any case, ARB would
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Jimit the number of Selective Enforcement Audit test orders 1o the annual limit i the regulations,
The annual limit is determined o be the larger of either 1) Production factor, deternuned by
dividing the projected off-road engine sales in the United States for that model year by 16,000 (if
the projected sales are Jess than 8,000, this factor 15 one); or 2) Famuly factor, determined by
dividing the manufacturer’s total number of certified engine families by five. When the annual
Limit has beens met, ARB may issue additional test orders to test those famifies for which evidence
exists indicating noncompliznce, In addition, manufacturers shall supply upon request emission
1est results from ULS. EPA-directed andits for engines certified in California,

The U.S. EPA has in-use testing and recall procedures in place 1o ensure that certified engines
meet the emission standards over the usefud life of the engine, California adopted #1s own in-use
compliance and recall program for on-road vehicles and centain off-road vehicles under Aruicies
2.1 = 2.3, Chapter 2, Tile 13, California Code of Regulations.  $taff has proposed that the
California In-Use Comphance/Recall Program be extended 10 all 20006 and later model year
off-road compression-ignition engines certified {or use in California.

3. Emission Defect Reporting Requirements

Stafl is proposing that the emission defect reporting requirements for 2000 and Iater model year
California off-road compression-ignition engines be the same as the federal requirements, The
specific federaf sections that describe the reporting requirements are outlined in the California
Exhaust Emission Standards and Test Procedures for New 2000 and Later Off-Road
Compression-Ignitton Engines, Part |-B {Auachment 4).

4. Deterioration Factors

Cafifornia regulations do not currently require off-road diesel engines 173 horsepower (130
kilowaus) or greater to accumalate operating ume on durability data engines or to generaie
deterioration Jactors {or engine certification. This is because the focus was on reductions in NOx
emissions, requiring emission control technologies that were not expected 1o deteriorate. The
degree of emissions control stability can be attribated to the fact that diesel engine manufacturers
have met emission standards through internal improvements o the engine and fuel systems, rather
than relying on aftertreatment and other devices that would be more susceptible (0 in-use
dearadation,
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As NOx, NMHC, and PM standards are made more stringent and offroad compression-ignition
engine manufacturers introduce new technologies solely for emission control purposes, such as
aftertreatmient, sophisticated fuel delivery controls, and exhaust gas recirculation (EGR), long-
term emissions performance becomes a greater concern. In addition, emission deterioration

cssion control sirategies.

Staff proposes that the Board adopt provisions for deterioration to align with federal
requirements, As proposed, the appheation of deterioration factors (DFs) would apply to all
engines covered by this rulemaking. The DF is a factor applied 1o the certification emission {est
data 1o represent emissions at the end of the useful Iife of the engine. Separate DFs apply to each
measured poliutant, except that a combined NMHC + NOx DF applics 1o engines that do not use
aftertreatment devices. Decreasing emissions of one poliutant over time would not be allowed to
offset increasing emissions of the othier poliutant in this combined DF,

It 15 not the intent w force a great deal of data gathering on engines using established technolopy
for which the manufacturers have the experience 10 develop appropriate DFs, New DF testing
may not be needed where sufficient data already exist. The main interest is that technologies with
unproven durability in off-road applications, such as EGR, are demonstrated 10 meet emission
requirements throughout their usefut lives. However, hecause this rule proposes 1o create a
program that will introduce new standards and new technologics over many vears, the DF
requirement 15 being proposed for all engines so that ARB can be sure that reasonable methods
are being used o ascertain the capability of engines 1o meet standards throughout their usefu)
lives.

Similar 1o the provisions for on-road engines, stafl proposes w allow the offeroad engine
manufacturers the flexibility of using darability emission data from a similar engine thst has either
heen certified 1o the same standard or for which all of the data appticable for certificanion has been
submitted. In addition, staff proposes to extend this Nexibility to allow deterioration data from
on-road engines 1o be used for similar off-road engine families.

Furthermore, staff proposes that, for engines using established technology for which the
manufacturers have the experience to determine appropriate deterioration factors, good
engmeenng analysis be allowed in place of actual service accumulation. For instance, in the case
where no durability data exist for a certain engine but both smaller and larger engines using similar
technology kave been shown not 1o deteriorate for NOx in use. it would be possible o build a
case showing no NOx deterioration for that engine. 1015 proposed that engines be considered as
using cstablished technologies if they do not meet the Tier 3 emission standards, unless they use
EGR or aftertreatment devices, In addition, staff proposes that manufacturers of engines that do
meet the Tier 3 standards but have technologics similar to those employed in Tier 2 designs may
also rely on engineering analysis in Nieu of actal service accumulation, with prior Executive
Offwer approval. This proposal is essentially the sume as that adopted by LS. EPA.




3. Emissions Related Maintenance

Staff proposes changes to the minimum ailowable maintenance intervals for engines

130 kilowatts and greater and the addition of minimum allowable maintenance intervals for all ofi-
road compression-ignition engines. These provisions would atign California regulations with
federal requirements. The following amended minimum intervals being proposed for adjustmen,
cleaning, repair, or replacement of vanous components are as follows:

At 1,300 hours, and 1,300-hour intervals thereafiern:
1. EGR related Hilters and coolers
2. Posuive crankcase venitiation valve
3. Fuel injector tips (cleaning only)

A1 3,000 hours, and 3.000-hour intervals thereafter for engines rated less than
130 kilowatts or 4,500-hour intervals thereafter for engines rated 130 kilowatts and

greater:
1. Fuel injectors
2. Turbocharger
3. Blectronic engine control unit and its associated sensors and acwators
4. PM mrap or trap-oxidizer system
5. EGR system {including all related control valves and mbing)
6. Catalytic convener
7. Any other add-on emissions-related component

Add-on enussion-related components are those whose sole or primary purpose is © reduce
emissions or whose fatlure will significantly degrade emission control, yet not significantly affect

the performance of the engine.

Int addition, the following components are defined as critical enussion-related components:
Catalytic conventer

Electronic engine control unit and its associated sensors and actuators

EGR systern (including all related filters, coolers, control valves and wbing)
Posttive crankcase venitlaiion valve

PM trap or trap-oxidizer system

6. Any other add-on emissions-related component

da e b o—
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H maintenance is scheduled on critical emission-related components in-use, it will be required that
the manufcturer show the reasonable fikelihood that the mamtenance will, in fact, be
performed in use, The regulations list options for this demonstration, including showing that
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performance would degrade without maintenance, providing survey dats showing that the
mamtenance is performed, using @ visible signal system, offering frec maintenance, and other
methods approved by the Executive Officer. These special provisions do not apply to critical
emission-rélated components {or which no muaintenance is specified over the useful life of the
engme.

6. Rebuild Provisions

A remanufactured engine must be rebuilt equivalently from an emissions standpoint, to the
onginal ceritfied engine. As a means of preventing tampering, staff proposes that the Board adopt
rebuiid requirements for all off-road compression-ignition engines subject to the Tier 2 or
subsequent standards and regulations. The proposed rebuild requirements would be the same as
those adopted n the federal regulations,

Staff believes that the proposed rebuild requiremens are commonly accepted practices and would
not add a significant additional burden on rebuilders. The saff's proposal would require that
rebutlders have a reasonable technical basis for knowing that the rebuilt engine is equivalent from
an emissions standpoint to a centified confrguration. That is;

» the model vear{s) of the engine configuration must be identified:

» replacement parts used when rebuilding an engine, whether the part is new,
used, or rebuilt, must perform the same function with respect 10 emissions
control as the original pan; and

¢ parameter adjustments or design changes must be made only in accordance
with the original engine manufacturer’s instructions, without affecting in-use
CMISSIONS,

Secondly, staff proposes that when an engine is being rebuilt and remains installed or is reinstalled
in the same vehicle, it must be rebuilt to a confiauration of the same or later mode! year as the
original engine. In addition, when an engine is being replaced, the replacement engine must be an
engine of {or rebuilt to) a configuration of the same or fater model year as the original engine.
Lastly, when conducting an in-frame rebuild or the installstion of a rebuilt engine, all emissions-
refated components must be checked and cleaned, repaired, or replaced where necessary,
following manufacturer recomniended practices,

At the ume of rebuild, emissions-refated cades or signals from any on-board monitoring systems
may not be erased or reset without diagnosing and responding appropriately o the diagnostic
codes. Furthermore, such signals may not be rendered inoperative during the rebuilding process.
All codes must be responded to and the problems corrected before the rebuilt engine is returned
o service.
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Different parties may perform different tasks during the engine rebwlding process. For example.
one party may rebuild engine components, while another is responsible for full engine assembly
and installation. StafT therefore proposes that individual parties have foll responsibility for only
the activities they are conducting and have controf over. Furthermore, the party responsible {or
supplying a rebuilt engine would not be alfowed to supply a replacement engine that is not rebuiht
10 a certified configuration of the same ot later model year as the radeqn engine.

7. Rebuiid Record Keeping Requirements

Staff proposes that the Board adopt requirements consistent with the federal record keeping
requirements. These requirements are consistent with customary business pracuces, and wil
assist in assessing compliance with the new rebuild provisions. The yecords would be kept by
persons involved in the process of off-road engine rebuilding or remanufacuring. Records would
include the following:

e Mileage andior hours at the time of rebunld;
» A list of the work perfonmed on the enging;

s Any repair of emission control systems, including a list of replacement parts
used, engine parameter adjustments, and design element changes;

«  Emissions-related codes and equipment monitoring signals that are responded
to and reset; and

e Responses 10 such signals and codes, and work performed as deseribed in the
rebuild provisions above,

StafT proposes that records be kept for two years after the engine is rebuilt. The records may be
kept in a format or system of the rebuilder’s choice. Parties are not required to keep mformation
that they do not have aceess © as part of normal business practices.

For rebuiiders, il it is customary practice o keep records for engine families rather than specific
engines, such record keeping praciices would satisty these requirements. Rebuihders can use
records that they keep for the engine familics being rebuilt, rather than for individual engines,
provided each engine is rebuilt in the same way to those specifications. Records could nciude
build lists, parts lists, engineering parameters, eic.

In addition, rebuilders are only required to keep information on individual emissions-related

diagnostic codes if the codes are addressed through a set of procedures that are not considered o
be uniform. For example, il an engine is equipped with a sensor that monitors the EGR flow rate,
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the rebuilder may keep on record the specifications and procedures used to rebuild the EGR
systemn all instances. 1t is a general practice that engine remanufacturers keep these types of
records in order 10 control the quality of their products,

E. AVERAGING, BANKING, AND TRADING PROGRAM

Federal regulations provide for an ABT program in the other 49 states, The federal ABT
program was modified as part of the October 1998 federal rulemaking for compression-ignition
engines 1o provide manufacturers additional flexibility in mecting lower federal NMHC + NOx,
and PM standards. The federal ABT program applies to all off-road compression-ignition engines
subject w0 the regulations, and contains a family emission limit (FEL) approach, discussed in the
following section, for determining ABT credits generated for averaging, banking, and/or trading.

California does not currently allow participation in the federal ABT program, However, in order
o more closely align with federal regulations, staff proposes the Board adopt regulations 1o allow
California participation in the recently revised federal ABT program. Participation in ABT would
apply to all off-road compression-ignition engines subject to California regulations as outlined in
Section IV, A - Applicability; mapufacturers participating in the ABT program would be allowed
to trade ABT credits throughout California and the other 49 states.

The ABT program is designed to provide engine manufacturers flexibility in meeting applicable
emission standards. 1t would also encourage the early introduction of cleaner engines, thus
securing earlier emissions benelits. Under the ABT program, manufacturers would average
cimssions across engine families 1 determine compliance with the applicable standard, 11 average
engine family emissions are below the applicable stindards, a manufacturer could genemte ABT
credits, and unused or excess ABT credits could be banked for future use. Excess ABT credits
could alse be traded or sold 10 ather engine manufacturers participating in the ABT program. If
average emissions are above the applicable standard, manufacturers could use their own, or
purchase ABT credits 1o mecet the applicable emission standards, Manufacturers choosing to
certify engines 1o the Blue Sky Series standards, however, would not be aflowed to include those
epgines in the ABT program,

1. Gueneral ABT Provisions for Compression-fanition Engines

Staff 15 proposing that the Board adopt the federal ABT program provisions to allow California
participation. Since the proposed ABT program for use in California is identical in nature 1o the
federsd program. stafl is not providing an exhaustive explanation of the specific requirements for
cach power category of compression-ignition engines. The proposed ABT program provisions can
be found in the “Californta Exbaust Emisston Standards and Test Procedures for New 2000 and
Later Off-Road Compression-Ignition Engines, Part I-B™ which references the federal program.




2 Generating ABT Credits Using the Famuily Emisston Lot {FEL)

The FEL is an emission fimit that the engine manufacturer selects for each engme famuly m its
fleet. Generally, the FEL is based on an emission fevel that the manufacturer is confident a
particular engine family could test 1o and meet over the usefud life of the engine. Staff proposes
that ABT credits be caleulated based on an FEL declared by the engine nanufacturer for each
engine famly.

Separate FEL declarations would be required for each engine famdy, To be eligible 1o generate
credits in the ABT program, FELs would be declared below the adopted emission standard. The
FEL must be based on an emission kevel caleulated {or the useful Hife of the engine famity. Engime
manufacturers with FELs cstablished below the adopted emission standards would have ABT
credits available 1 gverage, bank, trade or combination thereof, Manufacturers declaring FELs
abave the applicable standard would use or obtain ABT credits 1o address the excess emissions.
The proposed upper limits to the FEL values that may be declared are shown in the following
table.

Table 4 — Upper Limit for Family Emission Limits (FEL)
(grams per kilowsati-hour)

Maximum Rated Power (KW} Tier Maodel Year N NMHC & NOx M FEL
EW-R Tier | 2002004 1 1640 1.2
Tier 2 JHES and later : 1.3 1.4
SokWe g Tier | 00020040 8 - £ K1 1.2
Tier 2 B andlater . § @5 .80
1O kWa37 Trer | 200020605 1 - it 1.2
ier 2 2005 end later 8 o 3 £, 50
372kW<T73 Trer | 2032003 N T
Tier 2 0420070 1 - P18 1.2
Tier 3 i and ey f o 7.2
75k W0 Tier i 20002012 4.6 R
Tier 2 MHIZ-200 0 e 1R 1.2
Tier 3 27 and fater o 0.0
Pafo kW23 Trer | PG SHUD IRAS
Tier 2 B H3L5 .54
Tier 3 MG and ster } - 6.4
235 RWAE0 Tier | 14 G- 2000 i4.60 R
Tier 2 2 2003 ji.5 {1.54
Tigr 3 2065 and later (.3
A50- KW L 368 Tier | 196 200 46§ -
Tier 2 266522438 10,5 .54
Tier 3 MliGandister | o - 6.4
EW oS00 Tier ] 2O 2HES B 1 e —-
Tier 2 )6 and iater e 13,3 .54




F, FLEXIBILITY PROVISIONS

In implementing the new standards, staff™s intention is to avoid unnecessary hardship for
equipment manufacturers (sometimes referved 10 as original equipment manufacturers or OFEMs),
who msiail diesel engines in their products. Engine suppliers may not always provide adequate
lead tme for the equipment redesigns needed to accommodate engine design changes such as
mouniing locations and heat rejection loads. For some OEMs, even timely information on the
new engine designs may not be sufficient because of the sheer volume of redesign work needed 0
change diverse product efferings with limited engineering stafls,

In response to these concerns, stafT proposes that the Board adopt an OEM transition program,
which would be the same as the federal program, 1o provide equipment manufactusers with some
flexibility in transitioning to the new standards. H is recognized that new emission standards may
create chatlenges for engine and equipment manufacturers beyond simply developing fow-
emission technologies. As specified and agreed w in the SOP, some form of implementation
flexibility was needed in order to gain the desired air quality benefits as carly as possible while still
addressing manufacturers’ concerns. The OEM transition program consists of four major
elements, each directed at a specific need. Although they involve certain planning and
recordkeeping responsibibities if taken advantage of, all of these elements are voluntary. The
clemenis of the proposed program, which are identical to the federal program, are 1) a percent-of-
production allowance, 2) a smali-volume atlowance, 3} continuance of the Tier 1 allowance 1o use
up extsting inventones of engines, and 4) availability of hardship relief. Each of these is discussed
in detat! below.

1. Percent-of-Production Allowance

Each equipment manufacturer would be able to instali engines not cenified to the proposed new
emission standards 1 a limited percentage of equipment produced f{or the U.S. market. This
pereentage applics separately 1o cach power category and is expressed as a cumulative percentage
of 80 percent over the 7 years beginning when the Tier 2 standard first applics in the category
{Tier | for power categories fess than 37 kW) No exemptions are allowed afier the seventh year.
For example, an OEM may exempt 40 percent of ks 2003 production of equipment that usc
engines raied between 130 and 223 kilowaus, 30 percent of its 2004 production, and 10 percent
of 18 2005 production. I the same OEM were to produce equipment using engines rated
between 8 and 19 kifowatts, a sepamte cumulative percentage allowance of 80 percent would
apply 1o these equipment during the seven years beginning in 2000, StafT proposes to allow
equipment manufacturers to participate in this program, but must comply with the Enforcement
and Recordkeeping Reguirements outlined in Section F. 3, below,
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It is recognized that the 80 percent exemption allowance, were it 1o be ased o ity maximunm
extent by all OEMs, would bring about the introduction of cleaner engines later than would have
occurred if the new standards were 10 be fully implemented on their effective dates. Although
there is no way of knowing at this ime how many exempted engines will be produced, staff
believes it will be substantially less than the allowance. Many engine designs being planned for
the new standards will it the cquipment with Hule change. Also, the desire of engine
manufacturers 1o avold producing two engine designs that, from an applications perspective, are
redundant, will prompt them @ change over w the new designs as quickly as they can
accommaodate their customers™ needs.

Equipment that uses engines built before the stndard goes into effect needs not be included in the
exemption count. Engines that produce emissions at higher levels than the siandards, but for
which the engine manufacturer uses ABT program credits to demonstrate compliance, count as
complying engines. In power categories rated at 37 kilowaus and greater, the exempted engines
must comply with Tier | standards. In power categories rated below 37 kilowatts, the exempted
engines may be uncontrolled. This is consistent with U5, EPA requirements.

In addition, ARB is requiring the engine manufacturers to have, available upon request, a list of
equipment manufiaciuress that plan w and have received engines under this and the other flexibility
provisions. The list should include the manufacturer name, engine models, and production
volumes. When needed, this recordkeeping requirement will provide ARB with information to
track these flexibility programs.

2, Small Volume Allowance

The percent-of-production approach described above may provide little benefit © smail
businesses’ focused on a small number of equipment models. Therefore, staff proposes that
equipment manuefacturers be allowed o participate in a small volume allowance program, but
must comply with the Enforcement and Recordkecping Requirenients outhined n Section F. 5.
below. Equipment manufacturers would be allowed to exceed the percemt-of-production
allowances described above during the same vears affected by the allowance program {or general
applications, provided they limit the number of nationally exempled engines used n each power
category 1o 700 total over the 7 vears, and to 200 In any one year. In additon, manuiacturers
making use of this pravision must Hmit exempied engines to a single engine family (or to a single
manufacturer for engines rated less than 37 KWy in cach power category. These restrictions are
considered necessary © maintain the intent of this provision--helping small businesses with limited
product offerings--rather than giving bigger exemption allowances for farger OEMs who can
effectively use the percent-of-production provisions. These provisions are the same as the federal
Program.

* Small business for manufacturing companies s defined by the Small Business Administration as those companies with
3 or fewer emplovees,




3 Existing Inventory Aowance and Replacement Engines

With regard to replacement engines, curvent California regulations require that by the year 2000,
all replacement engines for pre-1996 cquipment must comply with the 1996 emission regulations.
However, in their final rule, the ULS. EPA requires that replacement engmes only need 16 be
identical in configuration in all matertal respects to the original ¢ngine being replaced. In order 1o
harmonize with federal requirements, staff proposes to amend current California regulstions to
allow replacement engines for pre-1996 engines similar o the US, EPA’s Ginal mile {ULS. EPA
1998a). However, manufacturers are required to use complying engines whenever feasible, I
newer, cleaner engines do not fit” into older equipment, the engine manufacturer may offer
noncomplying engines provided 1} the engine manufacturer has

agcertained that no certified engine is available, 2) the replacement engine is properly labeled as
such, and 3} the actual number of replacement engines produced for California 1s reported
annuatly for 4 years, beginning with 2000

4. Hardship Relief Provision

Stall 1s also proposing a safety-valve provision whereby an OEM that does not make its own
engines could obtain limited additional relief by providing evidence tha, despite i1s best efforts, it
cannot neet the implementation dates, even with the OEM transition program provisions outlined
above. Such a situation might oceur if an engine supplier without 2 major business interest in the
OEM were 1o change or drop an engine mode] very late in the implementation process.

Appeats for hardship relief must be made in writing to the Chicef of the Maobile Source Operations
Division, must be submitted before the carlicst date of noncompliance, must inchide evidence that
failure to comply was not the fault of the OEM {such as a supply contract broken by the engine
supplier), and must include evidence that serious economic hardship o the company would result
if relief is not yranmed. Ssaff intends to work with the applicant to ensure that all other remedies
avatiable under the flexibility provisions are exhausted before granting additionat relief, and would
limit the period of relief to no more than one year. Manufacturers should be able w complete
their strategy on how they will meet a new emission standard within the first year of
implementation. Therefore, applications for hardship rehief would only be aceepied during the
first year after the effective date of an applicable new emission standard.

Staff would fike 1o make clear that it expects this provision to be rarely used. Each granting of
retiel would be wreated as a separate agreement with no prior guaraniec of success, and with the
mmchesion of measures, agreed 10 in writing by the OEM, for recovering the lost environmental
benefit.

3. Enforcement and Recordkeeping Requirements




Engine manufacturers would be allowed 1o continue to build and seil the engines needed 1o meet
the market demand ereated by the OEM transition program, provided they receive writien
assurance {rom the engine purchasers that such engines are being procured for this purpose.
Engine manufacturers who participate in this program would be required to annually provide
copies of fetters from OEMs requesting such engines.

OEMs choosing to take advantage of the allowances must: {1} keep records of the production of
ail pieces of cquipment produced for sale (on a national basis) exempted under the allowance
provisions for at least two fall years after the final vear in which allowances are available for each
power category; (1) tnclude in such records the sertal and model numbers and dates of production
of equipment and instatled engines, rated power of cach engine, and the calcutations used to venfy
that the allowances have pot been exceeded in each power category; and (3) make these records
available 1o the Executive Officer upon request.

Secondary manufacturers who purchase new cquipment, modify it such as by adding specialized
attachments or relabel it (i.e., privately branded equipment}, and resell 1t as new equipment would
be subject to the regulations in the same way as independent dealers and distributors. The OEM
flexibility provisions would only apply to the manufacturer who originally installs the engipe into
the egquipment.

All companics/manufacturers that are under the contro of a common entity, and that meet the
definition of an off-road vehicle or off-read equipment manufacturer, must be considered together
for the purposes of applying excmption aljowances. This would provide certam benefits for the
purpose of pooling exemptions but would also preclude the abuse of the small volume sflowances
that would exist if companies could treat each operating unit as a separate OEM.

Stafl recognizes that the OEM mansition program may involve a certain amount of complexity
and administrative burden that was not present for OEMs under the Tier 1 nule, which limited the
comphiance options for OEMs, However, ths program is entirely voluntary and manufacturers
wishing o implement the new swendards in the same manner as for the Tier 1 regulations are {ree
o do 50,

G. FLEXIBILITY FOR POST-MANUFACTURE MARINIZERS

Post-manufacture marinizers produce marine engines by modifying engines purchased from other
manufacturers. They are therelore subject 10 both the engine manufacturer’s concern about
certifying engines to the standards and the OEM s concern about timely delivery of redesigned
engines from their engine suppliers.

U.S. EPA recognized that the potential unavadlability of centified base engines may make i
difficult for post-manufacture mannizers to comply with the adopted emission control program,
sipce they may not be able to oblain base engines in time o adjust their marinization process,
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capecially considering that most of the marine engines under the federal rule are subject o
standards begimning in 1999 (U.S. EPA 1998a). Based on these concerns, U.S. EPA determined
that the recently adopted emission standards would not be feasible for post-manufacture
marinizers who produce marine engines less than 37 kW without some flexibility provisions
bevond those avatlable in the ABT program. As a result U.S. EPA adopied two additional
flexibility provisions for post-manufacture marinizers. Staff is proposing that these two additional
flexibilitics also be adopted for California as outlined below,

First, the OEM Hexibility provisions discussed above are proposed to be extended o
post-manufacture marinizers. Second, provided they informed the Executive Officer in writing
before the date Tier 1 standards would ke effect, post-manufacture marinizers could elect to
delay the effective dates applicable 10 marine engines less than 37 kKW for one year, instead of
using the OEM flexibility provisions. Post-manufacture marinizers would not be able to take
advartage of both the delayed effective date provision and the OEM flexibility provisions.

Although it provides a substantial boost inn certainty 1o post-manufacture marinizers, the optional
I-year delay provision would have a very small environmental impact. This is because: (1) the
marine engines less than 37 kW produced by post-manufacture marinizers are a very small part of
the total off-road diesel engine production; (2) these engines produce relatively low emissions due
to their small size and low usage characteristies; and (3) the il number of engines potentially
exempted under this flexibility provision would not be much greater than that possible under the
exemption allowance provisions.

V. DIFFERENCES BETWEEN FEDERAL AND CALIFORNIA
REGULATIONS

Staff has endeavored 1o harmonize as closely as possibie with U.S. EPA’s final rule for off-road
compression-ignitton engines. However, the proposed Califoraia offeroad compression-ignition
program differs from the federal program in some aspects. Aligning California’s program
completely with the federal program would reguire policy changes to several California programs,
Those policy changes would relax cument California standards to the extent that attaining
ambient air quality standards and meeting California’s SIP commitments would be jeopardized.
Therefore, stalfs proposal differs from the federal program in ways that staff believes are peeded
10 protect the air quality benefits of ARB's mobile source program, as discussed below,




A, CURRENT CALIFORNIA PM TESTING

In 1992, the Board adopted emission standards and 1est procedures for new 1996 and fater
heavy-duty off-road diesel cyele engines. The 1est procedures that were adopted were hased on
the International Standards Organization (150) 8178 test procedure for steady state emission
testing. 1.5, EPA chose not o amend their test procedures for PM testing during their recent
ralemaking, but ongoing efforts o examine the 150 test procedures will hikely result i future
amendments during their 2001 feasibility review. Although there are gpdated versions of the 18O
test procedures for PM testng available, addinonal changes to the 1SO test procedures are
currently underway. Rather than adopt an 150 test procedure that may svon be outdated, ARB
intends to work with U.S. EPA during the 2001 feasibility review that may incorporate the lagest
ISO test procedures at that time.

At the ume the regulations were adopted, stafl had incorporated the 150 test method for
mcasuring enissions with some changes, which included the requirement of using a multiple Hlter
method of measuring PM emissions instead of a single filter method. The nultiple filter method
requires one set of particutate filters” to be used for each mode of the centification test. U.S. EPA
allows the use of one set of filters for an entire test. Staff had originally proposed the multiple
filter method to minimize any problems or ervors associated with the adjustment of the exhaust
gas flow rate to maich the modal werghting factors (1.e., the single {ilter method measures PM
emissions by uming of the modes rather than mathematically after the test procedure has been
completed),

In addition, since using the muliiple filter method provides PM emissions data on a
mode-by-mode level, the emissions data can be compared with other 18O test cycles. This
benehits those manufacturers who wish to certify their engines for other applications in countries
that also subscribe to the 150 test methods. Therefore, stafT s proposing no change to the
current requirement for PM emissions testing with regard 1o the muhiple filter method.

B. IN-USE COMPLIANCE/RECALL PROGRAM

The LS. EPA has recall procedures in place 1o ensure that certified engines meet the emission
standards over the useful Hfe of the engine. California adopied 1ts own in-use compliance and
recall program {or on-road vehicles and cenain off-road vehicles under Articles 2.1 -2.3,
Chapter 2, Tule 13, Cahifornia Code of Regulations.  Siaff has propoesed that the California
In-Use Compliance/Recall Progrant be extended 1o all 2000 and later model vear off-road
compresston-ignition engines certified for use m Cahfomia.

" The fikers are used 1o gather panticulate matter i the exhawst stremn during emissions testing. The filters are wetghed
ard the mass of the paniculste emissions s messured and converted to grams per kilowat-hour for compliance
detenmination,
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This California program for in-use comphance/recal] should not cause manufacturers any
significant burden. These program procedures would only be performed periodically when
needed (re., when information might indicate a problem with meeting the emission standards),
This proposal will allow the ARB to continue to ensure that engines are meeting the cmission
standards, regardless of any subsequent changes w the federal programs.

Vi, TECHNOLOGICAL FEASIBILITY

A EPA’S REVIEW

The technological feasibility of the proposed standards has already been thoroughly evaluated by
the LLS, EPA as part of their Regulatory Impact Analysis (RIA)., As noted in the preambie for the
U.S, EPA regulations (U, S. EPA 19984, pages 56985-56986):

The emission standards finalized in this document apply o a broad range of diesel engines
used in & wide variety of nonroad applications. Section 213 (a){3) of the Clean Air Act
calls for EPA 1o establish standards that provide for the “greatest degree of emission
reduction achicvable through the application of technology which the Administrator
determines will be available for the engines or vehicles o which such standards apply,
giving appropriate consideration (o the cost of applving such technotogy within the period
of time available to manulhcturers and w noise, energy, and safety factors associated with
the application of such technology™ (63 Fed. Reg. 36968, 56984, Ocioher 23, 1998).
EPA has concluded, as described in the Final RIA, that the new standards will have no
significant negative effect on noise, energy, or safety,

Because the enussion standards for nonroad diesel engines are based largely on the
standards for highway engines and rely on the evaluation of technologies for complying
with the standards for highway engines, the discussion of techniological feasibility in the
highway engine rulemaking 1s central to supporting the feasibility of the new standards for
nonroad engines. This analysis of diese] engine technologies is contained in Chapter 4 of
the Final RIA {or the highway rulemaking ["Final Regulatory Impact Analysis: Control of
Emissions of Air PoHution from Highway Heavy-Duty Engines,”™ U.S. EPA, September
16, 1997 (Docket A-95-273]. This analysis is considered and applied 1o nowroad engines in
Chapter 3 of the Final RIA for this rulemaking.

Ang:

Emission control technology for diesel engines 1s in a pertod of rapid development in
response 1o the range of emission standards anticipated for the vears ahead. This effont
will need 1o continue to meet the requitements of this final rule. However, the emission
targets are setin the framework of a long lead time with various flexibility provisions,




which provide manufacturers the time they will need to apply emission controd wechnology
developments to nonroad engines. Also, the experience gained in response 10 EPA’S
emission standards for highway engines will be mvaluable in meeting the

comparable requirements for ponroad engines. Because the technology development for
highway engines will to a large extent constitute basic research of diesel engine
combustion, this effort will also benefit manufacturers that produce no highway engines,

On the basis of information currently available, EPA believes that it 1s feasible for nonroad
diesel engine manufacturers to meet the standards finalized 1o this document within the
specified time frame, using combinations of the technological approaches discussed in the
Final R1A, I addition, EPA believes that the flexsbilities incorporated into this {ina rule
will permit nonroad vehicle and equipment manufacturers to respond to engine changes in
an orderly way. For both industries, EPA expects that meeting these requirements will
pose a significant challenge. As described above, EPA plans to assess, as part of the 2001
feasibility review, the appropriateness of the Tier 3 standards, and the Tier 2 standards for
engines rated under 37 kW.

The thoroughness of the U.S. EPA analysis and the staffs concurrence with that analysis render
redundant any exhaustive discussion of technological feasibility in this report. This Scection will
therefore briefly discuss some of the likely contro} strategics. Much of the information contained
herein is devived from the U.S. EPA’s Regulatory Impact Analysis,

B. SUMMARY OF TECHNOQLOGY

1 general, manufacturers of off-road compression-igniton engines are expected 10 use emission
controls similar w those already in use by the manufacturers of on-road compression-ignition
engines, even though the effectiveness could vary because of the different operating environment
experienced by off~road engines. Although on-road and off-road engines alike experience
frequent load and speed changes, the operating speed of an off-read engine s less hikely to change
speeds often compared 10 an on-road engine. Another important consideration is that the same
off-road engine may be used In a variety of applications; this can complicate the application of
some strategics due to different packaging constraints. However, as noted in the US. EPA
Regulatory Impact Analysis, “[njonroad engine manufacturers are . .. currently in the process of
introducing models that have been certified to the Tier 1 standards and are successfully
demonstrating their ability o meet the first Jevel of emission standards. Based on a review of
current emissions research, EPA believes that emission control improvements from engine design
changes have not yet leveled off and that further emission reductions are possible”™ (U5, EPA
1998h, page 20).




I. Turbocharging and Aflercoaling

Turbocharging is used for both on-road and off-road applications to generate increased power
from a given displacement engine. A wrbocharger uses the waste energy in the exhaust gas to
drive a twrbine, which then boosts the pressure of the incoming air charge, By forcing more air
o the combustion chamber, more fuel can also be added, resulting in higher power while stil
mhibiting particulate formation.

Aftercooling was imtially developed to improve the specific power output of @n engine by
mcreasing the density of air entening the combustion chamber, but it also reduces NOx emissions,
sinee i1 works by reducing the temperature of the charge air after it has been heated during
compression, There are two kinds of aftercooling strategies: air-to~water, which releases the
absorbed heat to the engine coolant system; and air-to-air, which releases the heat 1o a separate
heat exchanger. Air-to-air aftercoolers are more effective, but are less commonty used for off-
road engines. This is in large measure dug 1o concerns about the dust encountered during off-
road use and space constraints. However, according o the U.S, EPA, “{glround-level dust is
becoming less of an issue because recent developments have improved dust resistance, primarily
through greater fin spacing on the heat exchanger. Over time, equipment manufacturers are
expected o modify their designs to make space for air-to-air afterceoling technology. Whike
itroducing air-to-air aftercooling requires a greater degree of engine and equipment modification,
the benefits for improved fuel efficiency. greater engine durability, and better control of NOx
emissions make a compelling case for their widespread use In the long term™ (LS. EPA 1998b,
page 23).

[

Timing retard

Retarding the fue] injection thining is the strategy most likely o be used by manufacturers of
smalier engmes (1.¢., those less than 37 kilowatis) to meet the new standards. Retarding the
timing reduces NOx emissions by shortening the time available for combastion and towering
eylinder temperature and pressure. Conversely, timing retard increases HC, CO, PM, and fuel
consumption, for the same reasons. In most cases, timing retard will be used o conjunction with
other strategies (¢ counteract those mereases,
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3 Combustion chamber design

While manufacturers already use combustion chamber design to reduce emissions, further
improvemennts are likely for the off-road engines. Specificaily, modifications to: (1 the shape of
the chamber and the focation of injection 1o induce swir’; {2) crevice volumes; and

{3) compression ratio; it has been thoroughly explored for on-road engines, and thus off-road
engine design can benefit from that experience.

4. Advanced Fucl Injection Controls

Improved fuel injection is a major part of virally any approach 1o reduce emissions froms
compression-ignition engines. High injection pressures offer better fuel atomization and mixing of
the fuel and air, achieving more complete combustion. Timing retard can be used in conjunction
with this strategy 1o inhibit NOx formation, resulting in overall reductions in NOx, HC, and PM
simultancously. Rate shaping is another technigue that helps reduce NOx. In a rate shaping
system, the fuel is injected in several different injection events. Especially with clectronic
controls, this results in more carefully-controlled combustion, Thus, rapid increases in
femperature and pressure can be minimized, reducing NOx formation, Some manufacturers
already use electronicatiy-controfled fuel injection. and staff expects the number 10 increase.

5. Exhaust Gas Recirculation

Exhaust gas recirculation {EGR) reduces peak combustion chamber temperatures by feeding
exhaust gas back into the eylinder. This slows reaction mates and absorbs some of the heat,
resulting in lower NOx emissions. PM increases can be minimized by reducing the amount of
EGR during high-load operation. Another concern is that scot from the exhaust is added to the
intake air, which could increase engine wear, damage a wrbocharger or reduce the efficiency of an
aftercooler. Researchers are evaluating ways 10 reduce the soot fed back into the engine.

6. Aftertreatiment

Aftertreatment strategies are not expected to be needed to achieve the emission standards bemg
proposed. However, aflertreatment remains a likely option for the future. Further reductions in
emissions from diesel exhaust sources will be needed, particularly simce diesel PM was recently

" Swirt” refers 1o the trbulence of the intake air eutering the combustion chamber. A high degree of tgbulence inthe
combustion chatuber better mixes air and fuel. This reduces the smount of unburned and unevaporated fuel, and thus
reduces HO, PM and smoke emibssions.
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identified as a TAC. When ARB conducts its feasibility review of the proposed standards in
2001, 3t 18 expected that Tier 3 PM and Tier 4 NOx and PM emission standards will be proposed,
and afiertreatment devices will be serfously considered as feasible technology.

The primary use of diesel afierreatment in woday’s off-road equipment is in underground mining
applications, where oxidation catalysts and particulate waps are used to maintain acceplable
conditions for workers iy the enclosed spaces. Some of these retrofit devices may be feasibic 10
reduce emissions from other categones of diese! engines that are afready in service.

There are o number of aftertreatment technologies being researched for use on diesel-fueled
vehicles and equipment where demonstrations have shown a potential to control greater than

73 percent of engine-out NOx emissions, Some of these include DeNOX or "Lean-NOx”
catalysts, NOx Adsorbers or NOx “Traps,” Selective Catalytic Reduction (SCR) Technology, and
Non-Thermal Plasma. For advanced particulate emissions control, a NOx Oxidation
Catalyst/Continuously Regenerating Diesel Panticulate Filter has been applied commercially in
Europe and may provide reductions in excess of 85 percent for PM, HC, and CO emissions.
These technologies are strong candidates for both new engine and retrofit applications.

All catalyst-based technologies are sensitive, to some extent, 10 the sulfur content in fuels. Suifur
impacts the emissions reduction capability of the afiertreatment device by attaching to the chemical
sites that are needed for the catalvtic reaction that reduces the emissions. Therefore, it is desirable
to use the lowest sulfur diesed fued available, Currently, California Hmits the sulfur level of diesel
fuel used m on-road and most off-road engines o 300 ppm (parts por milliony.  Actual sulfur levels
are about 120 ppm, well below the maximum limit. The U.S, EPA also limits sulfur levels of diesel
fuel for on~road vehicles 1o 500 ppm; in-use fevels average 330 ppm. The U.S. EPA does not
currertly regulate diesel fuet used in off-road vehicles and equipment; and sulfur levels average
about 3,300 ppm. In order for manufiacturers o take advaniage of the emissions reduction
potential of these advanced afiertreatment technologies, adoption of a pationwide sulfur limit of 30
ppm or less for all on- and off-road diesel fuel will be necessary. This is partieularly true for PM
reductions, as a high sulfur content directly leads to iw'!z fevels of sulfate-based PM, rendering low
PM levels infeasible with high-sulfur fuel,

Vi, REMAINING ISSUES

StafT presented the concepts for the proposed regulations in a docoment made available  October
8, 1999, Draft versions of the regulations and test procedures were made available 1o interesied
stakeholders for commient in October 1999, Following receips of comments from interested
stakeholders, the staff then modificd portions of the regulations and this report accordingly 1o
address those industry concerns which could be addressed without impeding the goals of the
regulations,




ViI. REGULATORY ALTERNATIVES

The staff evaluated various alternatives to the current proposal, including some aliematives
suggested by interested stakeholders. A brief description of the alternatives and the staft's
reasening for rejectng them follows,

A, DO NOT AMEND CURRENT CALIFORNIA REGULATIONS

One alternative to this proposal would be to contmue the use of the off-road dresed engine emission
standards that have already been set i place for 2001 and subsequent years. The existing California
regulations for off-road diesel engines were adopted by the Board in 1992, With the passage of US.
EPA"s nonroad compression-igmition rule in 1998, curremt California regulations have become less
stringent than the federal program. Pursuant to the federal Clean Air Act {CAA), in order for
California to enforce its own emissions reduction program the Board must adopt regulations that are,
in the aggregate, at least as protective of public health and welfare as applicable federal standards
(CAA Section 209(e)(2HA)). Furthermore, under the SOP, ARB committed 1o harmonize with LS.
EPA's emissions standards and wher provisions, provided such action would not compromise
California’s obligations to comply with state and federal law inciuding the SIP. Therefore, staff
rejected this alternative,

B. REPEAL CALIFORNIA REGULATIONS ENTIRELY

In the early stages of developing this regulation, siaff was asked 10 consider repealing the separate
California reguiatory program in its entirety, and allow all controt of these sources to fall 1o the
U.S. EPA. This would result in the fcast possible burden for engine manufacturers. However, the
staff has serious reservations about abdicating 1ts ability to mdependently enforce the regulations.
There 15 also the possibiity for modifications to the federal program that would place Californda in
teopardy of not complying with the national ambient air quality standards. Repeal would place
implementation of measures M9 and M10 fully with U.S. EPA, where ARB would be just one of
many interested parties involved in establishing the effectiveness and timing of the federl
regulations. Furtheymore, this siternative would hinder Caltfomia’s ability o pursue further
controf of these sources. Since California has long been recognized by the federal government as
having speciad air quality problems, and neaeding special authonty to address those problems, this
alternative was rejected.




C. ADOPT MORE STRINGENT EMISSIONS STANDARDS

The staff recognizes that more stringent control of emissions from these sources will be necessary
both to attain the federal ambient air quatity standard for ozone and to reduce public exposure to
diesel particulate, 3 toxic air contaminant, The details of the benefits of the proposal ind the
impact on the SIP are discussed in Scction X, At this time, in compliance with the SOP, the staff
13 not recommending more siringent standards.  Harmonization of the centification reguirements
with the federal program will reduce the administrative burden on industry, alfowing a greater
iocus on the technical issues of emissions comtrol. Future strategies that will be examined include
the revision of diesel fuel standards (0 require fower sulfur levels, the wider application of
aftertreatment technologies, and perhaps alternate fuels. The need for quick action on the
provisions of the SOP did not provide enough time for the development of proposed requirements
reflecting those technologies. Therefore, staff rejected this alternative at this time, but anticipates
selting more stringent stanpdards in 2001,

IX. ECONOMIC IMPACTS

The proposed regulatory amendments harmonize, with federal regulations, California emission
standards, useful Hife, warranty, deterioration factors, maintenance intervals, rebuild/replacement
provisions, test procedures and test fuel equirements, labeling requirements, and provide for
participation in an ABT program. The Californix adoption of the standards would not impose
additional costs above the costs to comply with the federal standards. The adoption is actually
expected 10 benefit engine manufacturers, who may face production inefficiencies wien they have
1o comply with different standards. The harmonization of the standards would reduce production
nefliciencies, thereby lowering complinnee costs. Therefore, stafl’ believes that the proposed
amendments would have no noticeable impact on business competitiveness, Califomia
employment, or on business creation, ehmination, and expansion. This Section discusses, in
greater detaii, the potential cost and cconomie impacts of the proposed amendments based on
ULS. EPA findings.

Al LEGAL REQUIRFMENT

Sections 113463 and 11346.3 of the Government Code require State agencies to assess the
potential for adverse cconomic impacts oo California business enterprises and individunls when
proposing o adopt or amend any administragve regulaton. The assessment shall include a
consideration of the tmpact of the proposed regulation on California jobs, business expansion,
elimination, or creation, and the ability of California business w compete.
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State agencies are required (o estimate the cost or savings 1o any state oy local agency, and school
districts. The estimate i3 to inchude any nondiscretionary cost or savings 1o focal agencies and the
cost or savings in federal funding to the state,

B. AFFECTED BUSINESSES

Any business that 1s involved in manufacturing snd/or rebuilding of off-road CF engines and
equipment mangfacturers that wilize these engines in their equipment can potentially be affected
by the federal standards and the proposed state standards, UL S, EPA had identified 30 major
engine manufacturers and 581 onginal equipment manufackrers nationwide. Also affected are
businesses that operate or service Tl engines. An estimated 790,000 off-road Cl engines will be
utilized i equipment and vehicles operating in California 1n 2000.

C. CSTIMATED COSTS TO ENGINE MANUFACTURLERS

The costs of the proposed requirements to engine manufacturers have been estimated and are
based on U.S, EPA’s analysis for the national emission standards. Engine manufacturers will
likely use muliiple technologics 1o meet the 2000 and later standards and the maintenance and
durability requirements. To estimate the incremental impact of the federal standards on engine
costs, U.S. BEPA determined a plausible combination of echnologies tuking into account the
observed value of performance improvements in the ficld. Some of the technologies expected to
be used include modifications 10 basic engine design {eatures, electronic controls, advanced {fuel
injection, and cooled exhaust gas recirculation. To take into account the non-emission benefits of
those technologies in the way of engine performance, fuel consumption, and Hie of the engine, a
discounting method based on equal weighting of emission and non-cmission benehis was used.
Assuming that engine manufacturers pass on the entire costs of the new standards 1o end users,
the incremental increase in per-engine purchase price and overall life-cycle operating costs have
been estimated. These cost estimates are presented in the following 1able.




Table 5
Projected Unit Costs - Engines

Power (kW)
Cost Year of ~ . . R o
Category Production U- AT 5 (30 430- 206
T 37 75 130 450 560
fier it
Pacremeriat H 534 - - - - -
purchase price
Life.cyele Opennting abi $44 - - - - -
Costs (npv’)
Tier 2
fncremental i 72 124 £423 404 51333 683
purchase price
Life-cycle Opermting £ $44 339 -$147 <5262 ~51347 560
Costs {npyv}
Tier 3
Incrementat ! - 2240 $312 738 STE3% -
purchiase price ] _ ] o
f - Sy | 8297 $4335 $535 —
Life-cyele Operting ath - 397 -S652 -5526 -81312 -
Costs {npvi

Source: LS. EPA™S Final Regulatory tmpact Anadysis: Comrol of Emissions from Nonrozd Diesel Engines, August
TOSR. Costs are in T99S datlars,

The estimated costs are separated into incremental purchase price and total life-cycle operating
costs. The incremental purchase price for new engines and equipment includes 13 variable costs
for hardware and assembly time. and 2 fixed costs for research and development, retooling, and
certiftcauon. Total operating costs include any expected increases in maintenance or fuel
consumption. Since LUL.S, EPA relicd extensively on the contracted study of the cost of highway

NG Prosent Value
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engine technologies conducted by ICF, ncorporated’ and Arcadis Geraghty & Miller'™, all costs
are presented in 1995 dollars. Life-cycle costs have been discounted 1o the year of sale using a
discount rate of 7 pereent,

Overatl, the incremental costs of the new federal standards are expected 1 decline over time. For
example, the incremental purchase price of a new Tier 3 engine greater than 430 kilowatts 1n 11s
first year of production is cstimated to be $1858. The estimated incremental cost of a new engine
purchased in its sixth year of production is $333, reflecting the benefits of a “learning-curve.”
Standards were called for in ARB's 1994 SIP, and fusiher defined in the SOP in August 1996,
giving manufacturers extensive lead tme. This lead time allows substanuad technology
development before reaching production. U.S. EPA’s analysis predicis that extended research
will allow manuiacturers to use simpler packages of enussion control teehnojogies, that
innovations will fower the cost of production, and that manufacturers will have time 1o {ocus
research efforts on eliminating problems such as increased fuel consumption or maintenance costs.
As an example, manufacturers expect that upgrading from air-to-water aftercoolers to air-{o-air
aftercoolers at Tier | emission levels would provide a fuel economy improvement of 6 10 8
percent. That benefit would decrease as NOx emission levels deelined, Therefore, U.S EPA
cstimated the fuel economy improvement would be 3 percent for upgraded aftercooling systems
and 6 percent for those engines that currently have no afiercooling. As such, there is an expected
positive effcet on operating costs over the lifetime of the engine/equipment. U.S. EPA’s analysis
shows that the operating costs are likely 1o offset much. if notall, of the increased engine and
equipment costs for engines above 75 kifowntis due o expected improvements in fucl cconomy
for engines meeting the new standayds,

D. POTENTIAL COSTS TO EQUIPMENT MANUFACTURERS

In addition 1o the costs directly associated with the manuficure of complying engines, costs may
also result from the need to redesign the off-road equipment in which these engines are used, The
main concern for equipment manufacturers in accommadating complying engines has been the late
detivery of such engines by engine manufacturers, which cuts into the fead time that equipment
manufacturers need o properly redesign their equipment. The floxibility provisions that were
adopted by the 1.8, EPA and are proposed by staff attempt 1o avoid any business disruptions
resulting from the changes associated with the new emission standards,

" ~Benefits of Reducing Mobile Source NOx Emissions.” prepared by 1CF Incomporited for Office of Mohile Sources,
LLS, EPA, Drafl Finall Seprember 33, 1996

Yo Eaimated Feonomic Impact of New Emission Standards for Heavy-uty On-Highway Engines” Acurex
Environmental Corparation Finad Report (FR 97-103), March 31, F97. The Acures Envirenmentat Corparation his
since changed B name 10 Arcadis Gersahty & Miller,
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With adequate lead time, an equipment manufacturer can invest enough engineering time 1o
design around the new engine, usually with minimad increase in hardware costs. The muin issue
anticipated for equipment redesign is in changing the engine compartments 10 accommodate the
physicat changes to engines; i.c., making space for the larger engine system and to integrate the
engine into the overall functioning of the equipment. The projected unit costs are shown in the
following able.

Table 6a
Projected Uinit Costs

Power (kW)
Tier o i _
0- | 37- 73- 130- 430- | 360+
374 75 136 459 360
Tier | Egquipment | 824§ -~ — - — -
Total
Engine & 5591 — - - — -
Equipment
Tier 2 Equipment | S8 | S125 ] 844t 5340 1 S1315 ¢ 8404
Total
Engine & S80 | S230 1 S86T | S804 | 52670 | 51087
Equipment
Tier 3 Equipment - 1 8542 | S147 | SHi3 1 5439 —
shori-terny |
Totil
Engine & — 8282 5638 | $872 | 522906 -
Equipment
Tier 3 Egquipment | — $3 54 35 $7 -
long-term {
Total
Engine & — P RI22 7 S301 | 8440 | 5543 —
Equipment

Sourcer U8 EPATy Final Regudatory Tmpact Analysts: Control of Emissions from Nenroad
Piesel Engines, Augeat 1995, Costs are 311 1993 dollars.
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E. POTENTIAL IMPACTS ON BUSINESS

The new federal standards are expected to impose additional costs on engine manufaclurers,
rebuilders, and cquipment manufacturens that wiilize these engines in their equipment. A detailed
analysis of these costs is provided in the ULS. EPA regulatory impact analysis of the new federal
standards. The incremental costs of the new standards can be viewed in the context of their
fraction of the total purchase price of equipment. For example, U.S. EPA coliected quoted list
prices on different types of equipment with high sales volume 1o represent fow and high end prices
for several engine ratings. Using a range of these prices {discounted by 20 percent from hist prices
to obtain estimated actuai sales prices), U.S, EPA determined a best estimate of actual prices for
off-road compression-ignition equipment (see Table 6b). The table includes both portable and
motive {scif~propeiled) cquipment, as both types of equipment are powered by engines subject to
this proposal, Comparing the estimated unit costs for engines and equipment with the current
purchase prices show cost increases are almost afl under 2 pereent of purchase price, while most
are well bejow 1 percent.

Table 6b
Federal Estmated Prices for New Nonroad Diesel Equipment

Portable Equipment Muotive Equipment
Pawer Range Estimated Sale Price Estimated Sale Price
0.37 kKW $1,600-12,060 £16,000-20,000
{0-30 hp)
P83-335 kW $24 000-40,000 $130,000
{250-450 hp)

Saurce: LS. EPA"s Finad Regalatory impact Analvais: Control of Emissions from Nonroad Diesel Engines, Avgust
1998, Casts are by F9%3 dollars.

The Califormia adoption of the new federal standards 15 not going 10 alter the above costs because
these costs already inchude the cost to California. The harmomzation of the standards would
actuatly benelit most engine manufticwrers, which ofien face production inefficiencies when they
have 1o comply with different standards.
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F. POTENTIAL IMPACT ON BUSINESS COMPETITIVENESS

The proposed amendments would have no significant impact on the ability of California
businesses to compete with businesses in other states. The amendments would harmonize the
California standards with the federal standards for off-road compression-ignition engines, Thus,
Catliformia operators of off-road compression-ignition equipment and vehicles would not be
disadvantaged relative to operators from other states. The harmonization of the standards should
actually benefit engine manufacturers and equipment manufacturers. This is because these
manufacturers would not have to deal with differens requirements that can result in production
mefliciencies.

G. POTENTIAL IMPACT ON EMPLOYMENT

The proposed amendments are not expected 0 cause a noticeable change in California employment,
The adoption of the federal standards in California is expected to benefit manufacturers, who might
be faced with production inefficiencies if they had to comply with different California and federal
standards, As mentioned above, the harmonization of the standards would reduce production
inefficiencies, thereby lowering compliance costs. Since these costs are generally passed on to
vehicle operators, they could benefit from lower compliance costs. This would. in tum. moderate
any adverse impact the federal standards might have on employment.

H. POTENTIAL IMPACT ON BUSINESS CREATION, ELIMINATION OR
EXPANSION

The proposed amendments would have no noticeable impact on the status of California businesscs
inctuding smali businesses. The proposed emission standards would be the same as the federal
standards. Therefore, no additional costs for off-road compression-ignition equipment or vehicle
operators in Californiz are expected. The implementation flexibilities proposed would help
alleviate the potential impact on businesses including small businesses,

1. POTENTIAL COSTS TO LOCAL AND STATE AGENCIES

As discussed i the Scction on regulatory alternatives, ARB must either adopt the requirements in
this proposal, or other requirements that wouldd result in equivalent or greater air quality benefits
in order o comply with the federal Clean Alr Act. ARB staff believes the proposed standards are
the only feasible and cost-eftective means of achieving emission reductions of the same magnitude
as the standasds by 2010. ARB staff believes there would be no real incremental cost increase
assoctated with adopung the federal standards as the Califomnia standards. Accordingly, the
proposed requirements are not expected to result in an overal] increase in costs {or state and local
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agencies. However, there may be a small increase in enforcement/centification resources o cnsure
the standards are being met over the useful Hife of these off-road compression-tgnition cagines.

X.  ENVIRONMENTAL IMPACTS AND COST-EFFECTIVENESS

This Section presents the air quality benefits and the cost-effectiveness of the proposed standards,
Staff's analysis 15 based on US, EPA’s national anatysis, adjusted to reflect Caltfornia costs and
emission reductions. Contro of these sources was commitied 1o in the 1994 Ozone Swte
Implementation Plan as part of SIP measures M9 and M10; this Section also includes an analysis
of how the proposed standards fulfill the SIP commitments for the South Coast Air Basin, the
only area of the state that relied on measures MY and M 10 reductions for attainment. Because the
proposed regulations would apply statewide, they would provide significant cost-cffective
emission reductions throughow California,

A. AIR QUALITY BENEFITS
1. Statewide Benehits

Ry 2010, it 15 estimated that the emission standards proposed and those adopted by the US. EPA
would result in 73 tons per day of NOx reductions, almost 16 tons per day of NMHC reductions,
and 2.7 tons per day of PM reductions i California, using the updated proposed emissions
mventory, Table 7 shows the statewide emissions benefit of the staff's proposal and from
equivalent federal control in 2010 as compared 10 the baseline emissions inventory; the bascline
inciudes the effect of te Tier 1 ARB and U.S. EPA rules that were umplemenied beginaing i
1996, Table § shows the emission reduction benefits in the South Coast Air Basinm 2010, The
data in these tables reflect the fatest information on engines in the category affected by the staff
proposal and their emissions,
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Table 7

2010 Statewide Benefit of the Proposal
Updated Proposed Inventory (in tons per day)
{Note that discrepancies may occur due o rounding of the numbers)

Emissions Inventory

Measure Pallutant Reductons
Baseline Controlied
. NMHC 3.9 13.1 2.8
St Proposal B
(Non-Preempt |y 1875 155.5 32.0
Engines)
PM 7.7 6.8 (.9
NMBC ; 33.2 A
Federal Action tHC 49.6 == 164
(Precmpt NOXx 307.2 2478 59.4
Engines)
PM 296 220 7.6
NMHC 65.5 46.3 19.2
TOTAL
NOx 494.7 403.3 91.4
PM 37.3 28.8 8.5

Lh
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Table &

Emissions from Compression-Ignition Engines
In the South Coast Air Basin
Updated Proposed Inventory (in tons per day i 2010)

Emissions Inventory
Category Reductons duc 1o
Staff Proposal

Baseline Cuontrolled
ROG NOx ROG NOx ROG NOx

MY 4.3 49.7 18 411 0,7 8.6

(Non-Preempted)

MI10 144 | 890 9.3 70.3 5.1 18.7

{Preempted)

Total 18.9 138.7 i3.1 111.4 5.8 27.3
2 Inventory Updates

Substantial improvements have been made o the emissions inventory for off-road compression-
ignition engines, Updated data on activity, growth, population, urnover (useful life), ennssion
rates {including emissions deterioration), and which engine applications are exclusively under the
jurisdiction of LS. EPA, have been incorporated into the revised inventory.

The inventory revisions show that the projected hydrocarbon and NOx emissions inn 2010 {from
both uncontrofled and controlicd engines are much higher than mnticipated in 1994, Much of
these increases result from inclusion of & wider range of cquipment types, and an increase in base
population estimates, Figure 3 illusirates the impact of the revised estimates on compression-
ignition ¢ngine emissions. The 1994 SIP estimate shows the baseline and controfled emissions
assumed in the SIP. in the 1994 SIP, it was believed that more than half of the emissions from
off-road diesel engines were in the South Coast Air Basin (SCAB). The current estimate shows
that the SCAB portien of the off-road inventory is now only roughtly one quarter of the statewide
total. The reason for this change is that the statewide emisston inventory for agnicultural
cquipment has increased significantly. As a result, emissions from off-road compression-ignition
engines are now much higher than previously assumed in the San Joaqumn Valley and other
farming regions.
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Figure 3

2010 Brwtewise HONOx Emissiony rom Cf Engines
itaciuces Preempt a0 Non-Pracmpt Ot Engines)

100 oot b e | _______ —
|
0 / ! }
Baseline Meeting MO& M10
{1 1994 SIiP Estimate
1 uUpdated Estimate

The cmissions reductions associated with measures M9 and M10 for the updated proposed
mventory are less than estimated in SIP currency due 1o the differences in the tumnover rate and
deteroration rate. The 1994 SIP assumed a higher urnover rate than the updated proposed
inventory. This meant that the SIP calculations assumed replacement of older, more-poliuting
engines with newer, cleaner engines would happen carlier, providing greater benefits in the 2010
timeframe, Additionatly, the updated proposed inventory includes deterioration, which causes a
further increase in emissions, while the SIP currency estimate assumed no deterioration.

3. Impacts on the 1994 Ozone State hnplementation Plan

The 1994 Ozone SIP 15 Califorma’s master plan for achieving the federal ozone standard in ail
arcas of the state by the federally required date. The 1994 Ozone SIP includes state measures to
control motor vehicles and pesticides, local measures for stationary and area sources, and federal
measures for sources under exclusive or practical federal conirol. The U.S. EPA approved the
1994 Ozone SIP in September 1996 (02 Federal Register 1130, January 8, 1997).

a. Review of SIP Measure M9 — SIP Measures M9 and M0 were developed in 1994 with
the belief that manufacturers would be able 10 use proven on-road techmologics — such as
improved engine design, EGR, and aftertreatment ~ to reduce NOx emissions from off-road
conmpression-ignition engines by approximately 60 percent while aiso reducing hydrocarbon
emissions by 50 percent on a per engine basis. LS. EPA’s action and the staff's proposal have
established that the technological underpinnings of measures M9 and M10 are sound, although the
specifics of the stafTs proposal have changed somewhat 10 address the significant changes to the
SMISSIoNs inventory.




b. Comparison of Staff Proposal to SIP Measure M9 - The NOx and reactive organic gas
{ROG} emssion reductions anticipated from SIP measures M9 and M10 1n the South Coast Air
Basin are listed in Table 9''. Also shown are the effects of the staff proposal in 1994 SIP
currency” (using ARBS off-road mobile sousce emission inventory model that was used during the
development of the 1994 SIP). Wiale 1994 SIP currency must be used as the official guide 1o
provide consistency with the fegal obligations of the SIP, staff recognizes that the SIP currency
does not reflect updated information and that further control of emissions from these engines may
be necessary i the future. The s1aft proposal would provide more ROG reductions than the SIP
measures MO and M10, while falling short of the NOx reductions anticipated in the SIP, Taken as
& whole, the combined ROG and NOx reductions from the proposal are essentially equal to the
combined ROG and NOx reductions cailed for in the S{P.

Table ©

Emissions from Compression-lgnition Engines
Compared to the SIP Target
In 1994 SIP Currency”
{Tons per day in South Coast Air Basin in 2010)

Category 1994 51P
Emission Emission Reductions | Change in Emission
Reductions from Staff Proposal Reductions

ROG NOx ROG NOx ROG NQOx
MO (ARB) 273 33.3 3.4 294 + 2.7 -4.1
M10 (Federal) 3.3 44,2 9.7 41.7 + 4.4 -2.3
Total 8.0 77.7 15.1 71.1 +7.1 - 6.6
<. Benefits of Staff™s Proposal in 2005 ~ Although other nonattainment areas did not rely on

cassions reductions from Measures M9 and M10 in the SIP, the carlier implementation of the

staft proposal will provide some emissions benefits for those areas by 2003, Table 10 describes
the emissions reductions expected in these areas from the proposed regulations using 1994 Sip
CUrrency.

‘ For purposes of this analysis, ROG and NMBHC emissions are considered 1o be equivalent.
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Table 10

Expected Emission Reductions for SIP Measures M9 and M10 and the Staff Proposal
{1994 SIP Currency in tons per day)

1994 SIP Emission Emssion Reductions
. . Reductions from St Proposal
SIP Area Year
ROG NOx ROG NOx
Ventura 2005 O 0 0,1 6.4
Sacramento 2005 0 O 0.2 0.9
South Coast 2005 ! 9 6 18
South Coast 2000 8 78 I3 71
d. Summary of 1994 SIP Analysis — Using 1994 SIP currency, the staffs proposal meets the

1994 S1P commitment 1o achieve 86 tons per day of ROG and NOx reductions from off-road
compression-ignition engines.  Additiomally, the staff"s proposal provides some emissions henefits
in SIP areas with 2003 attainment dates (Sacramento and Ventura Air Basins). This measure wilf
also provide emission reductions in the San Joaguin Valley Air Basin in 2003 ~ the San Joaguin
Valley will not meet their attainment date of 1999 and must submit a new plan demonstrating
attainment by 2005,

It shouid be noted that because the updated inventory is higher than previousty estimated, the
remaining emissions from off-road compression-ignition engines are higher than envisioned in the
1994 SIP. As air quality plans are updated in the future, the larger contribution of emissions from
off-road compression-ignited engines will be closely scrutinized.

¢, Future Planning Efforts — ARB is scheduled to revise its statewide controf strategy for
ozone in 2000, In futre years, ARB will also develop plans for mesting fine particulate matier
ambient air quality standards and 10 meet regional haze requirements. Due to increases in both
the on- and off-road emission inventories, staff will be evaluating all feasible cost effective
emission reductions, including re-examining the regulations currently in place for a broad range of
mobile sources and consumer products under the jurisdiction of the ARB. Due to the large
upward revision of the off-road compression-ignition engine emission inventory, particularly in
arcas outside of the South Coast Air Basin, ARB will be closely examining the progress made
toward reducing emissions from these engines and evaluating the feasibility of further reductions.




B. COST-EFFECTIVENESS

The cost of complying with the proposed emission standards and regulations in California 1s not
expected to be different from complying with the federal regulations, Therefore, no sdditional
cost is anticipaied from the adoption of the proposed off-road compression-ignition regulations
for Califorsia. For informational purposes, the estimated fleet-wide cost-cffectiveness of the
federal requirements is given in Appendix A, The estimated cost of complying with the standards
will vary depending on the power category and model vear under consideration, Operating costs
are actually expected to lower overall costs in the way of reduced fuel consumption,

The cost-effectiveness for aligning with the federal requirements n California 1s expected 10 be
similar to the mational cost-effectiveness, The highest federal fleet-wide cost-effectiveness of the
NMHC + NOx standards is expected to be $630 doilars per ton reduced. In dollars per pound,
the cost-effectiveness of this measure would be about $0.32 per pound of ozone precursors
reduced. As shown in Figure 4, this compares favorably with the cost-effectiveness of California
mobile source and motor vehicle fuels regulations adopted over the past decade. Those adopted
measures had cost-effectiveness values from 50.17 10 $2.35 per pound of ozone precursors
reduced, The highest cosi-effectiveness of the PM standard is expected to be $1.16 per pound of
PM reduced.

Figure 4

Cost Effectiveness of Major Regulations
Mobile Sources and Fuel
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XL SUMMARY AND STAFF RECOMMENDATION

The staff estimates that in 2010, the statewide benefits of the proposal would be 89 tons per day
of NOx and 32 tons per day of NMHC. The estimated California cost-effectiveness with adoption
of the staf"s proposal would be approximately § 0.32 per pound of NMHC + NOx reduced. This
cost-effectiveness is well within the range of other motor vehicle control measure costs.

Furthermore, harmonization of certification and compliance procedures with the LS. EPA will
facilitate the implementation of Tier 4 and later controls, by minimizing administrative issues and
allowing a greater focus on the technical issues of emissions cantrol. Future strategies that will be
examined include the revision of diesel fucl standards 1o require lower sulfur levels, and the wider
application of aftertreatment technologies to new and in-use engines.

No alternative considered by the agency would be more effective in carrying out the purpose for which
the reguiation is proposed or would be as effective or less burdensome to affected private persons than

the proposed regulation. Therefore, the staff recommends that the Board adopt the staff proposal.

XIL. REFERENCES

ARB, 1993, Public Hearing 10 Consider Amendments to Regulations Regarding California
Exhaust Enussion Standards and Test Procedures for 1985 and Subsequent Model Heavy-
Duty Diesci-engines and Vehicles, 1o Specify Mandatory Standards for 1998 and
Subsequent Heavy-Daty Engines and Optional Standards for 1993 and Subsequent
Heavy-Duty Engines, May 12, 1993 (Swaff Report).

ARB, 1994, The California State lmplementation Plan for Ozone, Volume 1,
Movember 15, 1994,

ARB, 1991, Public Hearing to Consider The Adoption of Regudations Reparding the California
Exhaust Emission Standards and Test Procedures for New 1996 and Later Heavy-Duty
Off-Road Diesel Cycle Engines and Equipment Engines, November 12, 1991 {Staif
Report).

U.S. EPA, 1998a. Contrel of Enussions of Air Poliwtion From Nonroad Dicsel Engines;
Final Rule, 63 Federal Register 36967-37023, October 23, 1998,




U.S, EPA, 1998h. Final Regulatory Impact Analysis: Control of Emissions from Nonroad Diescl
Engines, August 1998, {Docket A-96-40},

U.S. EPA, 19974, Control of Emissions of Air Pollution From Higlhiway Heavy-Duty Engines;
Finai Rule, 62 Federal Register 54693-34730, October 21, 1997,

US. EPA, 1997b. Final Regulatory Imipact Analysis: Controt of Emissions of Awr Pollution from
Highway Heavy-Duty Engines, September 16, 1997 {Docket A-85.27).




APPENDIX A: FEDERAL COST-EFFECTIVENESS OF THE OFF-ROAD
COMPRESSION-IGNITION EMISSION STANDARDS
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The following tables show the federal cost-effectiveness of the emission standards for
compression-ignition engines. The estimated cost of complying with the standards varies
depending on the modet year winder consideration. The Model Year Grouping refers to the
different moded years during which the costs are expected 1o change with respect o the
impiementation of the new emission standards. '

Tabie |
Discounted Fleet-wide Cost-effectiveness of the NMEC + NOx Swandards
{Excluding operating cosis)

Level of Modet Year Discounted
Standard Grouping Cost-effectiveness
{$7on)

Tier 2 lto2 $600

Jwd S340

Tier 3 1t 2 36350

Jtol S350

6o 10 S414

P+ S300
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Tahie 2
Discounted Fleet-wide Cost-effectiveness of the NMHBC + NOx Sitandards
{Including operating costs)

Level of Model Year Dhiscounted
Standard Grouping Cost-cffectiveness
{($410n)
Tier 2 1o 2 8340
Jto 3 5480
Tier 3 102 52240
303 $130
6o 10 S0
11+ 50
Table 3
Discounted Fleet-wide Cost-effectiveness of the PM Standards
Level of Model Year Discounted
Standard Grouping Cost-cfiectivencss
($/ton}
Tier 1 and tw?2 82,320
fier 2 3105 $2,100
combined s 102 it
6o 1l 51,680
1§+ S700
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APPENDIX B: LIST OF PREEMPTED OFF-ROAD APPLICATIONS




(a) Equipment types with engines less thim 23 horsepower are presumed not o be
construction or farm cquipment, with the exception of the following equipment types, which have
been determined 1o be construetion or farm cquipment:

Aeral devices: vehicle mounted

Asphodt reeyclerreciaimer, sealer
Augers: carth

Back-hoo

Backpack Compressors

Baler

Boring machines: portable fine

Breakers: pavement and/or rock

Brush cuttersiClearing saws 40 ce and above (blade capable only)
Bumers: biturminous equipment

Cabie layers

Chainsaws 45 ¢c and above

Chippers

Cleaners: lugh pressure, steam, sewer, bam
Compactor: roller/plate

Compressors

Congrete buggy, corer, sereed, mixer, finishing equipment
Continuous Digger

Conveyors: portable

Crawler excavators

Crushers: stone

Cultivators: powered

Cutting machine

Debarker

Detassler

Driils

Duomper: smali on-stie

Dusters

Elevating work platforms

Farm loaders: front end

Feed conveyors

Fertithizer spreader

Fornge box/Haulage and loading machine
Forklifts: diesed and/or rough terrain
Harvesters, crop

Jackhammer

Light towers

Mixers: montar, plaster, grout

Mowing equipment: agricultural




Mud jack

Pavers: asphailt, curb and gutter
Pipe layer

Plows: vibratory

Post hole diggers

Power pack: hydraulic

Pruner: orchard

Pumps 40 cc and above
Rotlers: wench

Sawmill: portable

Saws: concrete, masonry, cutaff
Screeners

Shredder/grinder

Signal boards: highway

Sifo unloaders

Skidders

Skid-steer joaders

Specighized fruit/nut harvester
Sprayers: bituminous, concrete curing, crop, field
Stump cutters, grinders
Swmpbeater

Surfacing equipment

Swathers

Tampers and rammers

Tractor: compact wtihity
Trenchers

Troweling machines: concrete
Vibrators: conerete, fimsher. roller
Welders

Wetil drilfer: portable

Wheel loaders

{b) Equipment types with engies 23 horsepower or greater are presumed 1o be construction
or farm equipment, with the exception of the equipment types hsted below, which have been
determined not 1o be construction or famm equipment.

Aureraft Ground Power

Baggage Handling

Forklifis that are neither rough terrain nor powered by diesel engines
Cienerator Sets

Mining Equipment not otherwise primarnily used i the construction industry
Off-Highway Recreational Vehickes

Other Industrial Equipment

o
LA



Redngeration Units less than 30 horsepower
Scrubbers/Sweepers

Tow/Push

Turf Care Equipment
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APPENDIX C: NONROAD COMPRESSION-IGNITION ENGINE
STATEMENT OF PRINCIPLES
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9/13/96

NONROAD COMPRESSION-IGNITION ENGINE
STATEMENT OF PRINCIPLES

Members of the nonroad compression-ignition {Cl) engine and equipment
industry, the U.S. Environmental Protection Agency (EPA) and the California Air
Resources Board (ARB) {coilectively, the Signatories) recognize the importance of
preserving the environmeni while maintaining a strong industry. This Statement of
Principles (SOP) increases certainly and stabifity for the nonroad Ct engine and
equipment industry which is vital for their business planning. It also ensures cleaner air
iry a manner which is both realistic for industry and responds o environmental needs.

With this SOP the nonroad Cl engine and equipment industry has stepped
forward to become a leader in environmental protection, and industry and government
will work as partners to bring about cleaner air.

EPA and ARB have recently established programs to control emissions from
nonroad engines. EPA and ARB recognize these engines are sources of ozone-
forming oxides of nitrogen {NOx) and hydrocarbons (HC), as weli as of particulate
matier (PM) and other pollutants, all of which raise concerns for public health and the
environment. The current Tier 1 regulations for large CI nonroad engines are primarily
focused on achieving significant NOx reductions as early as possible and are being
phased in by horsepower level beginning in 1986. At the time of finalizing the Tier 1
regulations, EPA and ARB recognized that more stringent standards for these engines,
and further evaiuation of the test procedure by which compliance with the standards is
measured, would likely be needed in the fulure to help mee! air quality goails. These
agencies aiso recognized the need to control emissions from spark-ignited (SI) and
other Cl nonroad engines as well,

Although recent progress in improving the nation's air quality has been
encouraging, EPA and ARB believe there is strong evidence that currently adopted
measures are insufficient to offset such factors as the growth in vehicle and equipment
sales and usage. The siates and others have strongly urged EPA {o undertake new
programs {o achieve further cost-effeclive emission reductions in a time frame
consistent with the Clean Air Act altainment goals. In response, among other
initiatives, EPA and ARB have initiated a program to further reduce emissions from
heavy-duty on-highway vehicles and nonroad engines.

The industries that produce these engines have also stepped forward,

expressing a desire {0 develop and use cost-effective emission control technologies {o
help meel the nation's air quality goals. EPA and ARB have consulied with these
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industries to help craft proposals that provide the needed air quality benefit. The
effectiveness of this approach is evidenced by the issuance of a joint Statement of
Principies (SOP) on July 11, 1995, outlining a proposat for siringent new nationwide
standards for on-highway heavy-duty engines. EPA followed up that SOP with an
Advanced Notice of Proposed Rulemaking (ANPRM) and a Notice of Proposed
Rutemaking (NPRM). The 1995 SOP expressed an intent by the Signatories te pursue
a similar SOP for heavy-duty nonroad engines.

After considerable discussion between EPA, ARB, and the nonroad engine and
equipment industries, this SOP has been completed. The Signatories expect major
reductions in emissions from the standards set forth in this SOP. For nonroad Cl
engines rated at 50 hp (37 kW) and higher, the Tier 2 and Tier 3 standards together
will achieve abaut a 75 percent reduction in NOx from uncontrolled tevels. The Tier 2
standards for PM represent about a 40 percent reduclion from current levels, For
nonroad Cl engines rated at less than 50 hp, the Tier 2 standards are expected {o
result in NOx and PM reductions similar to those from the Tier 2 standards for engines
rated at 50 hp and higher.

The Signatories agree thal EPA should issue an ANPRM in 1896 and an NPRM
in 1997 consistent with the points outlined in this document. A final rule would follow
by February 1998. However, this SOP does not change the importance of EPA
demonstrating the need for the standards described below and EPA's obligation to
meel the criteria of the Clean Air Act in finalizing any rule, including complying with ail
applicable rulemaking procedures.

1. Scope

This SOP concerns Cl nonroad engines as defined in 40 CFR 89.2, and the
nonroad equipment powered by these engines, with the exception of engines used in
aircraft, underground mining equipment, locomotives, and marine vessels. However,
propulsmn and auxiliary marine Ci engines rated at iess than 50 hp (37 kW) are
included.” EPA is addressing marine Cl engines rated at 50 hp and higher separately
from this SOP.

1. Currently, EPA is required under a court order {o take final action on
proposed reguiations for Cl marine engines by December 18, 1996. EPA will seek
appropriate changes to this order regarding final action on Cl marine engines less than
50 hp {37 kW) to conform to this SOP.
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Although EPA and ARB have made significant progress in SOP discussions with
the manufacturers of nonroad Sl engines rated at above 25 hp {18 kW) (as well as the
manufaclurers of equipment using these engines), these discussions have not yet
reached a stage that would allow inciusion of these engines in this SOP. EPA and ARB
will pursue the development of an SOP for nonroad Sl engines above 25 hp by the end
of 1996. Such an SOP would assist the nonroad engine and equipment manufacturers
i their product planning. The Signatories recognize the possible competitive effects of
regulating Cl and Sl engines separately, and EPA and ARB will take those effects inio
account in the development of an Sl engine SOP.,

2. National Standards for Cl Nonroad Engines

This SOP seeks to establish a nationwide program that, in real-werld operating
experience, achieves the emission control levels indicated below. Recognizing that
real-world control is closely linked to the test procedure by which conformance with
standards is measured, the following discussion of standards should be read in the
context of the test procedure discussion that follows it. The Signatories’ goal is a
combination of emission standards and test procedures that achieves real-world
emission reductions corresponding to these standards, provided that such standards
are technologically feasible and cost effective, taking into consideration both engine
and equipment manufaciurer costs.

a. NMHC, NOx, CO and PM Standards

EPA will propose combined standards for nonmethane hydrocarbons (NMHC)
and NOx, and separate standards for carbon monoxide {CO) and PM. These
standards would apply to any affected engine that is newly manufactured on or after
January 1 of the year indicated in the foliowing table, except as provided in Section 5,
Implementation Flexibility, below. While this SOF does not specify PM standards in
Tier 3, the Signatories acknowledge that there is, in general, an inverse relationship in
controling certain pollutants (e.g., NOx and PM). The Signatories recognize that the
manufacturer signatories have agreed to the Tier 3 NMHC+NOx standards setf forth
below on the condition that there would be no further reduction in PM or CO from Tier 2
levels. If such reductions should be proposed, EPA will take the reductions into
account in its review of the feasibility of the proposed Tier 3 NMHC+NOx standards
{see Section 4, Feasibility Review, below). The Signalories recognize the role that
direct injection engine technology plays in the less than 50 hp nonroad engine market
and expect the standards set forth in this SOP to allow for the continued existence of
that technology. As part of the feasibility review (see Section 4 below), EPA will assess
the progress in meeting Tier 2 standards for those engines using direct injection
technology.
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b. Smoke

The Signatories support the completion and worldwide adoption of the new
smoke test being developed by the International Standards Organization (IS0 8178-0).
EPA intends to propose to replace its current smoke test with the 1SO {est procedure
for the sake of harmonization and improved control of smoke, provided that i provides

for a level of smoke control at least as adequate as the current test. EPA will also
propose to extend the smoke standards that were adopied in the Tier 1 rule {0 the
under 50 hp engine category, and will evaluate the appropriateness of any changes {o
the smoke standards for alf engine size categories in formulating the proposal.

c. Crankcase Emissions

For several years, emission regulations for on-highway engines have required
thal crankcase emissions be eliminated, except in the case of turbocharged diese!
engines, which present special difficulties in designing for closed crankcase. EPA will
propose {0 extend this requirement to covered nonroad engines {including the provision
for excepting turbocharged diese! engines).
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3. Test Procedures

In adopting a steady-siate test cycle for its Tier 1 final rule, EPA stated that
further study will be required to belter characterize the nature and level of transient
operation experienced by nonroad engines in actual use. The Signatories recognize
that additional data would be beneficial in assessing the adeguacy of the steady-stale
test in achieving control of regulated emissions, especially PM, in use. Other test
parameters, such as the composition of the test fuel, may also impact the program's
success in controlling in-use emissions.

The Signatories further recognize: (1) the crucial role that the test procedure
plays in ensuring real emissions controf in use, (2) the critical importance of in-use
emission reductions in improving air quality and in determining state implementation
plan credits under the Clean Air Act, (3) the effect that changes to test procedures
could have on industry's ability 1o design, test and produce engines that comply with
the applicable standards in the time periods contemplated by the SOP, (4) the need for
a well-planned and well-coordinated test program to seltie the issue of test procedure
adequacy, (5) the value of proceeding in concert with international standard setting
organizations in adopting a harmonized test procedure, and (6} the potential for this to
be a lengthy process.

In order o achieve major NOx reductions as early as possible, EPA will propose
that the current steady-state test be retained in the adoption of this SOP's standards.
in addition, the Signatories will initiate a comprehensive test program, coordinated by
EPA and cooperatively executed, to evaluate the adequacy of the current test
procedure for achieving in-use emissions control. The test program will be initiated
within six months of signing this SOP and will be completed by December 1998. The
Signatories will also engage interested parties in the European Union (EU) in this
comprehensive test program with the goal of gaining their parlicipation as partners, if
possible. Should the resulis of the testing program indicate that the test procedure
does not achieve adequate control of emissions in use, EPA will initiate action to revise
the test procedure if another test procedure is expected 1o provide significantly betler
control.

It is recognized that the standards in the SOP are based on the current steady-
state test procedure. Further, all Signatories recognize that any test cycle changes or
additions would likely complicate and delay indusiry's abilily {o research, design, test,
and produce engines that comply with the standards contained in the SOP. As a resull,
any proposal to revise the current test procedure would propose that the revision not
he impiemented before Tier 3. Any changes in the test procedure will be {aken into
consideration as part of the Tier 3 feasibility review ouflined below.







Engines rated at under 50 hp are not subject to the current Tier 1 standards and
test procedure. The Signatories recognize that the manufacturer signatories’
agreement to the standards for these engines set forth in Section 2 of this SOP is
based on the assumption that the following lest cycles are adopted:

L and-based Cl engines

Variable- and constant-speed <25 hp (18 kW) IS0 8178 G2

Variable-speed 25-50 hp (19-37 kW) 180 8178 C1

Constant-speed 25-50 hp {19-37 kW) IS0 8178 D2
Auxiliary marine €l engines _

Variable- and constant-speed <25 hp (19 kW) 150 8178 G2

Variable-speed 25-50 hp (19-37) kW 1SC 8178 C1

Constant-speed 25-50 hp {18-37) kW 1ISC 8178 D2
Propulsion marine Cl engines <50 hp (37 kW) SO 8178 E3

in addition, the Signatories recognize that the manufacturer signatories’
agreement to the application of the standards set forth in Section 2 of this SOP to land-
hased consiani-speed engines rated at over 50 hp is based on the assumption that the
ISO 8178 D2 test cycle is adopted for these engines as an optional allernative to the
current steady-state test. EPA will assess the adequacy of the above cycles for the
indicated engines and propose appropriate cycies in the NPRM. [f EPA shouid
propose different cycles, then EPA wili reassess the feasibility of the standards in light
of {he proposed cycles.

4. Feasibility Review

in order {0 assess the progress of the industry in meeting the Tier 3 standards
and effect dales for over 50 hp engines and Tier 2 standards and effect dates for under
50 hp engines (hereafter collectively, the "Later Standards"}, and to ensure the lowest
appropriate standard levels at the earliest appropriate lime, EPA shall conduct a review
of any rule adopting the Later Standards set forth in this SOP. This review wili
conclude in 2001 and will commence with a notice providing opportunity for public
commaent on whether or not the standards are technologically feasible and otherwise
appropriate under the Clean Air Act. After the public comment period, EPA will lake
final action on the review under Section 307 of the Clean Air Act. Should the Agency
conciude as a resuit of this review that these standards are not technologically feasible,
or are otherwise not appropriate under the Clean Air Act, it shall revise the rule as
appropriate. In any such revision, the NMHC+NOx standards are not expected (0 be
raised more than 1.0 g/hp-hr (1.3 g/kW-hr), assuming no change in the PM and CO
standards.




in reviewing the rulemaking as set forth above, EPA shall review the need for
and feasibilily and cost of the Later Standards, including, but not limited to: (1) the
need to provide engine and equipment manufacturers an adequate period in which to
recoup the capital investment required to achieve the previous standards; (2) the need
to provide engine and equipment manufacturers no less than four full years of
leadtime® between the time the feasibility review is finalized and the Later Standards
become effective (while maintaining the engine category phase-in set forth in Section 2
above); (3} the need to assess the suitability, effectiveness and cost of transferring on-
highway engine technology to nonroad engines and equipment; and (4) the need o
assess the cosis associaled with redesigning equipment to accommodate the Later
Standards.

The Signatories acknowiedge that the standards set forth in this SOP wili require
a substantial invesiment for nonroad engine and equipment manufacturers, and their
customers, and that the affected nonroad industry ordinarily requires a substantial
period of stability in which o recoup such an investment. The period of stability
between the previous and Later Standards ordinarily would be too short a time in which
to reasonably recoup the invesiment needed to comply with the previous standards
before imposing additional costs to comply with the Later Standards. Thus, the
Signatories agree that the Later Standards in this SOP are based on the premise that
no significant equipment redesign beyond that required to accommodate engines
meeting the previous standards will be required to accommeodate engines meeting the
Later Standards.

2. in the case of engines rated at less than 50 hp, no less than two fulf years of
leadtime.
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As part of the review discussed in this Section, EPA will solicit information as to
whether equipment redesign will be required as a resul of changes to engines that will
be required 1o meet the Later Standards. Should such equipment redesign be
required, EPA will assess its significance, taking inlo account the cost and technical
difficuity of such redesign, the need for a period of stability to reasonably recoup the
investment in equipment redesign to meet the previous standards, the number of
equipment models affected, and other relevant factors. If significant equipment
redesign is required to accommodate engines meeting the Later Standards, EPA will
propose appropriate measures to address the burden of such redesign. Such
measures would include flexibilities similar to those set forth in Section 5 below, a
minimum two-year” adjustment of the lime between the previous standards and Later
Standards for all engine families in each affected power category, an adjusiment to the
Later Standards to address the need for the redesign, or some combination thereof.
EPA also may propose additional measures as appropriate under the Clean Air Act.
EPA and ARB acknowledge that this SOP will require the industry {o make a
commitment to meet the Later Slandards that will require a substantial period of
stability.

EPA’s review and assessment of the feasibility and cost of the Later Standards
wilf include a review of the costs associated with the Later Standards on a marginal
cost basis, taking into consideration total equipment production and operating costs,
not just engine costs. If this assessment shows that the nonroad eguipment industry
will experience significant adverse impacts from changes in standards that are too
frequent, rapid, or costly, EPA further commits o propose relaxing the standards and/ar
delaying the effective date of the standards, consistent with refevant provisions of the
Ciean Air Act,

The Signatories shalt meet pericdically to provide updates on their efforts and
progress in complying with this SOP,

5. implementation Flexibitlity

The Signatories recognize that new emission standards may create challenges
for engine and equipment manufaciurers beyond simply developing low-emission
technologies. The nonroad industry is characterized by a diversity in engine models
and equipment applications, many of which have small markets, making it difficult to
rapidiy and freguently implement design changes across wide product lines. Even
small changes in engine designs can create major difficulties for equipment makers
with fow volume models, diverse product lines, or inadequate jeadlime to respond to
the changes. If engine makers were to discontinue engine models made in small

3. Minimum three years and one year for engines in the 175-300 hp and 300-
600 hp categories, respectively,
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volumes, this could cause market disruplions, especially for smalt manufacturers of
equipment who buy these engines, and their customers.

Probtems of this sort could be dealt with by phasing new standards in very
gradually. However, in order to gain the desired air quality benefits as early as
possible, this SOP instead aims o resolve the problem by broadening the flexibility
granted {o equipment manufacturers by providing them implementation options. Thus,
EPA will propose programs whereby, on an annual basis, an equipment manufacturer
would be allowed to install engines not meeting the otherwise applicable Tier 2 or 3
standards for engines 50 hp or higher in some of its equipment (Tier 1 standards for
engines less than 50 hp). The following subsection describes two such programs that
will be proposed, based on a percent-of-sales approach. The Signatories agree 1o
work together in developing alternative flexibility proposals, with the understanding that
these allernatives will not involve a projected loss in overall emission benefits over that
entailed in the below-described program. One aiternative approach under
consideration would exempl equipment on an application-specific basis; EPA will, at a
minimum, seek comment on such an approach in the NPRM.

a. Equipment Manufacturer Phase-in

Engines 50 hp or higher. For engines rated at 50 hp or higher, EPA will propose
to allow each eguipment manufacturer to install engines cerlified to the Tier 1
standards in a maximum of 15 percent of the equipment produced for sale in the
United Stales during the first year that a new Tier 2 standard applies, and in a
maximum of § percent during each of the six years thereafter. This allowance would
continue for a total of seven years after Tier 2 standards become effective for each
engine category. Al the end of this allowance pericd, equipment manufacturers would
be required to install Tier 3 engines {or Tier 2 engines in any engine categories without
Tier 3 standards) in all new equipment using engines in the category. However, if the
effective dates of Tier 3 standards in any engine category are delayed beyond those
set forth in Section 2, the allowance period for that engine category would be extended
by the same period of time. For manufacturers electing to take advantage of the
special flexibility provision for farm and logging equipment described below, the above-
described flexibility provision wouid apply to just the non-farmflogging equipment the
manufacturer sells.

To avoid disadvantaging smaller companies with limited product offerings,
manufacturers would be allowed to exceed the above percent of production allowances
during the same years affected by the above allowance program, provided they limit the
instatlation of Tier 1 engines to a single equipment model with an annual production
level (for U.S. sales) of 100 pieces or less.




In addition to the above general flexibility allowances, EPA wiil propose that
manufacturers of farming or logging equipment will be allowed to instait Tier 1 engines
in a maximum of 30 percent of this equipment {produced for sale in the United States)
during the first year that a new Tier 2 standard applies, and in a maximum of 15 percent
for each of the seven years thereafier. This allowance would conlinue for a total of
eight years after Tier 2 standards become effeclive for each engine category. Atthe
end of this allowance period, equipment manufacturers would be required to install Tier
3 engines (or Tier 2 engines in any engine calegories without Tier 3 standards) in all
new farm or logging equipment using engines in the calegory. However, if the effective
dates of Tier 3 standards in any engine calegory are delayed beyond those set forth in
Section 2, the allowance pericd for that engine calegory would be exiended by the
same period of time.

Nothing set forth above would change the rules established in the Tier 1
standards which allow equipment manufaclurers to use up existing stocks of
noncomplying engines at the time a new standard takes effect.

Engines less than 50 hp. EPA will propose flexibilities as described above for
equipment manufacturers who install <50 hp engines info their equipment, except as
foliows:

{1} Equipment manufacturers will be allowed to install unregulated engines instead
of Tier 1 engines.

(2) The flexibilities will expire after a total of four years. When they expire
manufacturers must install certified engines in all equipment.

(3)  Adelay of the effective date for the <50 hp Tier 2 standards does not affect the
expiration date of the fiexibilities.

b. Engine Manufacturer ABT and Continued Sales of Previous-Standard Engines

EPA finalized an averaging, banking, and trading (ABT) program in its Tier 1 rule
to help engine manufacturers meet the new standards. Consistent with the NPRM for
heavy-duty on-highway engines, EPA will propose to modify the existing ABT program
to eliminate any limit on credit life, to eliminate any discounts in the way credits are
calculated, and to make ABT available for NMHC+NOx and PM. These provisions will
apply to ali of the standards sel forth in Section 2 excep! as discussed below. In
recognition of the role ABT plays in facilitating the introduction of new standards, EPA
wili reassess the appropriateness of these provisions as part of the feasibility review
discussed in Section 4. The Signalories recognize that the manufaciurers have agreed
to the standards set forth in this SOP on the condition that the changes that EPA will
propose in the ABT program are finalized and made a part of these standards.
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EPA will aiso propose three special provisions for the ABT program for engines
rated at less than 25 hp. First, no credits generated from the sale of these engines
would be allowed 1o be used to demonstrate compliance for engines rated above 25 hp.

Second, afl credits generated from the sale of Tier 1 under 25 hp engines would expire
at the end of 2007. Finally, credits from the sale of Tier 1 under 25 hp engines would
only be generated by engine families with family emission limits of less than 5.6 g/hp-hr
(7.5 g/kW-nr} for NMHC+NOx credits and 0.60 g/hp-hr (0.80 g/kW-hr) for PM credits,
and these credits would be calculated against these baseline levels rather than against
the actual Tier 1 standard levels.

in addition o these ABT provisions, EPA will propose that engine manufacturers
be allowed to continue to build and sell the engines needed to meet the market demand
created by the equipment manufacturer flexibility program set forth above. To avoid the
creation of unfair business advantages, the engine manufacturer Signatories agree
that, if they decide 1o continue the production of such engines, they will make them
available for sale at reasonabie prices to all interested buyers.

Finally, EPA also will propose to aliow engine manufaciurers to produce
unregulated, Tier 1, or Tier 2 engines, as the case may he, (o meet customer needs for
replacement engines, so long as manufacturers comply with the replacement engine
reguiations that EPA is developing.

6. Harmonization

The participants in this SOP recognize the value that harmonizing standards
withini the United States would have on the cost of producing engines and equipment.
EPA and the California Air Resources Board wilt pursue harmonized standards and test
procedures for nonroad engines covered by this SOP such that an engine family tested
and certified by EPA could be sold in California and, similarly, an engine family {ested
and certified in California could be sold in the rest of the country. California
acknowledges that the emission standards set forth in this SOP meet its needs for
emission reductions for the engines covered by this SOP. However, if these standards
should not be implemented as proposed, California’s obligations to comply with State
and Federal law, including its State Implementation Plan, take precedence over fhis
SOP.

Furthermore, the globai nature of the nonroad equipment and engine markets
argues for maximum harmonization between the U.S. standards and test procedures
and those of other nations. in parlicular, the European Union has developed standards
very similar to EPA's Tier 1 standards and has proposed its own Tier 2 standards. The
Signatories support the goal of continued harmonization and intend o work with the
EU, Japan, and other regulatory bodies in developing harmonized future standards,
including provisions for implementation flexibility. Harmonized standards and test
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procedures will be pursued in the program developed under this SOP to the maximum
extent possible, provided that these measures do not compromise the other provisions
of this SOP or the primary purpose of the program, which is to meet the air quality
needs of the United States.

7. Fuels and Lower Emitting Alternatives

The standards set forth above contemplate the possibility of transferring on-
highway technology to nonroad engines. The Signatories recognize that: {1) on-
highway engines currentily are operated on higher qualily fuel than nonroad engines,
(2) fuel composition has a significant impact on emission performance, (3} changes in
the composition and improvements in the quality of nonroad fuels may be needed {o
make the Tier 3 standards technologically feasible and otherwise appropriate under the
Act.

A number of states and other inferesied parties have expressed strong interest
inn programs to reduce emissions from nonroad engines beyond the levels eslablished
in this SOP. These parties believe that if a program were in place to certify low emitling
engines {both diesel and aiternative fuel engines), a market for these engines could be
created through a variely of incentives inciuding, but nol limited to, marketable
emission credits and the prominent iabeling of low-poliuting equipment as such, This
certification program would be dependent on the establishment of a test procedure
which reasonably evatuates the effectiveness of these engines in achieving real in-use
emissions reductions.

Therefore, EPA shall propose an optional program for the certification of very
low-emitting engines. This program would include, as needed, optional test procedures
and standards that would encourage the sale of engines providing benefits beyond
those corresponding {0 the program described elsewhere in this SOP. In addilion, EPA
wili consider other programs to encourage the use of low-emilting engines and
emission-reducing fuels.

8. Durability

All Signatories recognize that it is important that emissions control be maintained
throughout the life of the engine. The Signatories will work together {o develop
appropriate measures which ensure that emission improvements are maintained in use.
9. Certification and Compliance

All Signatories recognize that it is important to minimize the costs associaled

with certification and they commit {o working fogether to streamiine and simplify the
certification process. Further, the Signatories acknowledge that the standards set forth
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in Section 2 of this SOP are based on the assumption that there will be no changes to
the enforcement program adopted as part of the Tier 1 rule, except as specificaily set
forth in this SOP. Finally, the Signatories also recognize that engine manufacturers will
be required to undertake significant engineering challenges in relatively short time
frames in order to meet the Tier 2 and Tier 3 standards including the challenge of
stabilizing initial production variability. Therefore, EPA will only impose selective
enforcement audits (SEA's) during the first year in which a standard is in effect for
those engine families where strong evidence exists that SEA failure would be likely.

10. Research Agreement

The Signalories recognize the benefits of a joint industry/government research
program with the goal of developing engine technologies which can meet and exceed
the standards for nonroad engines outlined in this SOP. The Signatories will undertake
development of a separate research agreement with goals of reducing NOx emissions
to 1.5 g/hp-hr (2.0 g/kW-hr) and PM emissions to 0.05 g/hp-hr (0.07 g/kW-hr), while
maintaining attributes of current nonroad diesef engines such as performance,
refiability, durabifity, safety, efficiency, and compatibility with nonroad equipment.
These characteristics have allowed current nonroad diesel engines to serve as the
pillar of the international nonroad equipment industry, This research agreement would
include certain of the industry signatories below, EPA, ARB, and other organizations,
such as the U.S. Department of Energy, as are approved by the participants,

ATTACHMENT 1 —~ CALIFORNIA REGULATIONS FOR NEW 1996 AND
LATER OFF-ROAD COMPRESSION-IGNITION ENGINES
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ATTACHMENT 2 - AMENDMENTS TO TITLE 13, CALIFORNIA CODE
OF REGULATIONS, CHAPTER 2, ARTICLES 2.1, 2.3, and 2.4;
PROCEDURES FOR IN-USE VEHICLE VOLUNTARY AND
INFLUENCED RECALLS; IN-USE VEHICLE ENFORCEMENT TEST
PROCEDURES; AND PROCEDURES FOR REPORTING FAIHLURES OF
EMISSION-RELATED COMPONENTS.




ATTACHMENT 3 — CALIFORNIA EXHAUST EMISSION STANDARDS
AND TEST PROCEDURES FOR NEW 1996-1999 HEAVY-DUTY OFF-
ROAD COMPRESSION-IGNITION ENGINES, PART I-A
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ATTACHMENT 4 — CALIFORNIA EXHAUST EMISSION STANDARDS
AND TEST PROCEDURES FOR NEW 2000 AND LATER OFF-ROAD
COMPRESSION-IGNITION ENGINES, PART 1-B
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ATTACHMENT 5 — CALIFORNIA EXHAUST EMISSION STANDARDS
AND TEST PROCEDURES FOR NEW 1996 AND LATER OFF-ROAD
COMPRESSION-IGNITION ENGINES, PART 1
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ATTACHMENT 6 — CALIFORNIA SMOKE TEST PROCEDURES FOR
NEW 1996-1999 OFF-ROAD COMPRESSION-IGNITION ENGINES,
PART 11l
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ATTACHMENT 7— AMENDMENTS TO TITLE 13, CALIFORNIA CODE
OF REGULATIONS, CHAPTER 9, DIVISION 3, ARTICLE 1; SMALL
OFF-ROAD ENGINES
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ATTACHMENT 8 — AMENDMENTS TO CALIFORNIA EXHAUST
EMISSION STANDARDS AND TEST PROCEDURES FOR 1995 AND
LATER SMALL OFF-ROAD ENGINES
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\‘ ./ Air Resources Board

Alan C. Lloyd, Ph.D. i
Winston H. Hickox Chairman Gray Davis

Agency Secretary 9528 Telstar Avenue + PO, Box 8001 » Ef Monte, California 91731 + vaww,arb.ca.gov Governor

November 28, 2001

Mail Out #MSC 01-17

TO: ALL OFF-ROAD COMPRESSION IGNITION ENGINE MANUFACTURERS AND
OTHER INTERESTED PARTIES

RE: REQUEST FOR INFORMATION ON THE DEVELOPMENT OF EMISSION
CONTROL TECHNOLOGIES CAPABLE OF MEETING TIER 2 AND TIER 3
OFF-ROAD COMPRESSION IGNITION EMISSIONS STANDARDS AND BEYOND

The Air Resources Board (ARB) is conducting an investigation into the development of
emission control technologies capable of meeting California’s Tier 2 and Tier 3 off-road
compression ignition {diesel) standards. As such, diesel engine manufacturers are
asked to provide ARB with all technical or logistical information in their possession that
could better assist ARB in evaluating industry’s capabilities and the feasibility of meeting
upcoming implementation schedules. Specifically, ARB is interested in learning which
control technologies are favored by manufacturers and why, the levels of emission
reductions achievable by these technologies regarding product lines, the expected
durability and maintenance requirements for these technologies, and the costs involved
with their implementation. Of particular interest to ARB is the ability of these
technologies to maintain emissions at, or below, required standards throughout the
engine's useful life (durability period) and over the range of commercially available fuels
including Federal non-road diesel and California diesel.

Furthermore, ARB requests that engine manufacturers provide all information related to
the development of NOx and PM aftertreatment technologies for the off-road sector,
This information will assist ARB in assessing the potential benefits of emerging
technologies, and will provide significant direction regarding off-road regulatory
development in the future. ARB estimates that air quality in much of California will still
be in non-attainment of Federal ambient air quality standards even after the completed
phase-in of Tier 2 and Tier 3 off-road diesel engine emissions standards. As such,
further methods for reducing emissions from compression ignition engines must be
considered for development and introduction into the marketplace. ARB believes that
diesel engine exhaust aftertreatment technologies capable of performing at levels
similar to those needed to meet 2007 model year on-road heavy-duty diesel engine
standards will be a necessary constituent in achieving this goal.

The energy challsnge facing California is real. Every Californian needs (o take immediale aclion o reduce energy consumplion,
For g list of simple ways you can recuce demand and cut your enengy costs, see our Website: hitp fiwerve 3th ¢ gov,

California Environmental Protection Agency

Frinted on Recycled Faper



TO: ALL OFF-ROAD COMPRESSION IGNITION ENGINE MANUFACTURERS
NOVEMBER 28, 2001
Page 2

Specific examples of the information that ARB is requesting are listed in an attachment
to this letter. We request that all submissions, at a minimum, address these examples.
However, additional information illustrating proprietary techniques, perspectives, and
concerns are also requested. Data may be provided in any format including, but not
limited to, reports, tables, graphs, charis, and presentations. Summarized analyses and
conclusions, where available, will be greatly appreciated. Please be sure to mark all
material of a sensitive nature as confidential. Submissions not identified as confidential
may become part of the public record, and thereafter referenced in agency publications
or at ARB sponsored workshops and board hearings.

ARB appreciates your assistance in this investigation. Please submit all information to
the following address by Monday, December 31, 2001:

Air Resources Board

9528 Telstar Avenue

Off-Road Controls Section, Annex i
El Monte, CA 91731

Attn: Jeffrey Lowry

If you have questions or need clarification with respect to any of the requests in this
letter, please contact Ms. Jackie Lourenco, Manager, or Mr. Jefirey Lowry,

Staff Air Pollution Specialist, in the Off-Road Controls Section, at (626) 575-6676 and
(626) 575-6841, respectively,

Sincerely,

LI =

Michael W. Carter, Chief
Emissions Research and Regulatory Development Branch

Attachment




ATTACHMENT
MAH, QUT #MSC 0117
Page 1

INFORMATION REQUEST FOR OFF-ROAD EMISSIONS TECHNOLOGIES

Please respond fo the foliowing requests by December 31, 2001. Classified information
should be clearly marked on each page with the identifier “CONFIDENTIAL.”

Identification of Technologies:

1) Provide a comprehensive list of all emission control technologies currently
employed by your off-road product lines. Indicate whether the technologies were
developed in-house, or supplied by a vendor. Identify vendors by name.

2) Provide a list of emission control technologies that your off-road product lines
have, or will incorporate to meet Tier | emissions standards. Indicate whether
the technologies were developed in-house, or supplied by a vendor. Identify
vendors by name.

3) Provide a list of emission control technologies that your off-road product lines
have, or will incorporate to meet Tier lil emissions standards. Indicate whether
the technologies were developed in-house, or supplied by a vendor. Identify
vendors by name,

4) Provide a list of exhaust aftertreatment control technologies for particulate
matter, oxides of nitrogen, and hydrocarbons, that your organization has, oris
currently investigating. Indicate whether the technologies were developed
in-house, or suppiied by a vendor. identify vendors by name.

Description of Technologies:

5) Provide a detailed description of all the technologies referenced above regarding
functionality, operating conditions (e.g., exhaust femperature range), applicability,
physical dimensions, and ease of integration into existing design packages.

6) List and describe all powertrain and chassis design changes that werelare
needed to accommodate each emissions control technology.

7) Provide a corresponding list of accessory components, substances, or
procedures that are needed for these technologies to function properly (e.g., NOx
sensor, urea, or periodic off-board regeneration).

8) Describe maintenance procedures for each technology (if any) and the frequency
of required maintenance.

9) Provide itemized cost estimates for each technology and associated accessories
including component cost, R&D, etc.




ATTACHMENT
MAIL OUT #MSC 3117

Page 2

Emissions Performance;

10)

11)

12}

13)

14)

For each technology identified, provide test resuits demonstrating the level of
emissions reductions that can be achieved relative 1o the age of the engine when
new and at the end of its useful life.

Identify all parameters that were used 1o optimize emissions performance (e.g.,
filter loading and size, exhaust temperature, proximity of filter in exhaust stream,
etc.)

Provide test results illustrating emissions reductions when using federal non-road
diesel fuel, California diese! fuel, and fow sulfur blends such as ARCO EC-Diesel
fuel. ldentify the concentrations of sulfur and aromatics, and the cetane number

for each of the fuels tested.

Provide test results illustrating emissions reductions during operation on the
8 Mode (Steady-State ISO 8178-4 C1), Federal Test Procedure (FTP),
Non-Road FTP, and Not-To-Exceed (NTE) driving cycles.

identify and quantify any synergistic side-effects (e.g., increased NO; formation)
resulting from the use of these technologies.

Durability Effects;

15)

16)
17)

18)

Provide data and/or an engineering evaluation regarding the specific impacts that
the emission control technologies would have on powertrain or chassis wear.

Quantify the effect (if any) that each technology would have on fuel consumption.

Quantify the effect (if any) that each technology would have on oil consumption
or oil replacement intervals.

Provide engine tear down and oil analyses results and records for engines with
the identified emission control technologies.

Logistical information:

19)

20)

Identify the percentage of engines in your product lines, if any, that take
advantage of Tier Hl implementation flexibility provisions. identify the modei
year(s) which correspond to the applied percentages.

Identify concems related to the implementation of emission control technologies
studied by your organization.
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State of California
AIR RESCURCES BOARD

STAFF REPORT: INITIAL STATEMENT OF REASONS FOR
RULEMAKING

PUBLIC HEARING TO CONSIDER AMENDMENTS TO THE CALIFORNIA
OFF-ROAD EMISSIONS REGULATION FOR
COMPRESSION-IGNITION ENGINES AND EQUIPMENT

Date of Release: QOctober 22, 2004
Scheduled for Consideration: December 9, 2004

This report has been reviewed by the staff of the California Air Resources Board and
approved for publication. Approval does not signify that the contents necessarily reflect the
views and policies of the Air Resources Board, nor does mention of trade names or
commercial products constilute endorsement or recommendation for use,
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EXECUTIVE SUMMARY

In January 2000, the Air Resources Board {ARB of Board) adopted amendments o the
off-road emissions reguiation for 2000 and later compression-ignition {diesel} engines and
equipment. Those amendments established more stringent exhaust standards {for
parliculate matter (PM), oxides of nitrogen {NOx), and non-methane hydrocarbon (NMHC)
than were previously required. Furthermore, the amendments harmonized California’s
off-road diesel requirements with those of the United Siates Environmental Protection
Agency (U.S. EPA). The 2000 standards, termed Tier 2 and Tier 3, are ongoing, and staff
estimates that the statewide emissions inventory’ will be reduced by 8 tons-per-day PM,
83 tons-per-day NOx, and 18 tons-per-day NMHC in 2010 because of them. The Board
also adopted in-use durability requirements and an autonomous recall/warranty program in
2000 that invested California with fuli enforcement authority to ensure the regulatory
compliance of off-road diesel engines throughout their entire useful lives.

Despite the significant improvements to air gualily resulting from the Tier 2 and Tier 3
standards, many Californians are stilt plagued with unhealthful air. ARB estimates that over
50 percent of the State’s air basins will be in violation of the federal eight hour ambient air
quatlity standard beyond attainment due-dates if additional control measures are not
underiaken o address the need for more reductions. Siaff has recognized since the 2000
off-road diesel rulemaking that additional emission reductions were possible from the
off-road sector with the incorporation of advanced emission control technologies.

Off-road diesel engines are similar to on-road diesel engines in design, but off-road
emission control capability typically lags behind on-road capabiiity. This is because of the
added complexity in designing systems that will function reliably for the many different
applications of off-road diesel engines. However, with cleaner standards now reguired for
heavy-duty on-road diesel engines beginning in 2007 (AKB 2001), stafi believes the time
is appropriate to set similar standards for California’s off-road diesel engines.

This report presents staff's proposal o amend exisling regulations to harmonize with the
requirements published by U.S. EPA in the Federal Register on June 29, 2004, to achieve
a greater degree of emission reductions from non-preempt off-road diesel engines. The
federal Clean Air Act preempis California from setting emission standards for new off-road
engines rated less than 130 kilowalts (kW) used in farm or construction equipment
("preempt engines”). Because of this, staff worked diligently with U.S. EPA to develop a
fourth tier {Tier 4) of emissions standards that would ensure the most siringent,
technologically feasible standards for all of California’s off-road diesel engines. The
resulting federal Tier 4 standards are based on the use of advanced afiertreatment
technologies, which will reduce PM and NOx emissions from niew engines by up to

a5 percent compared to previous emission requirements. This represents a significant

' Estimated 2010 benefils are based on July, 2004, off-road emissions inventory data, and may differ from
earfier calculations.




reduction in emissions for California’s preempt engines, which will constitute 71 percent of
the entire off-road diesel population in 2020.

Staff’s proposal to harmonize with the federal Tier 4 requirements would provide egually
stringent standards for the remaining non-preempt engines in California, This would also
preserve California’s authority to ensure timely compliance and to enforce the reguiation as
necessary for these engines. Furthermore, harmonization serves the interest of the
off-road industry in that resources would not have to be invested to comply with separate
State and federal requirements.

In addition to the emissions standards, this proposal also mirrors other aspects of the
adopted federal rule including requirements for not-to-exceed (NTE) limits, incentives fo
engine and equipment manufacturers for the early introduction of engines with advanced
aftertreatment, new tes! procedures and test cycles, enhanced in-use compliance
provisions, and transitional compliance assistance for engine and equipment
manufacturers. As a package, these requirements would help assure that the air quality
benefits of the proposed standards are achieved and that engines remain cleaner inuse
longer. The harmonization of compliance programs such as averaging, banking, and
trading, and equipment manufacturer flexibility should help to ease any administrative
burdens and atiow industry to maintain focus on the technical aspects of emission
reductions.

Staff's proposal also supplements the federal rule in a few small, but important ways
intended o provide additional safeguards for & more identifiable and enforceable
deployment of fiexibility alliowances in California. To minimize the potential for abuse, staff
proposes more descriptive labeling content requirements for flexibility engines 1o facilitate
their identification by ARB inspectors and to provide a clear reference to original
certification standards in the cases of rebuilding or repair. Staff also proposes to keep its
aulonomous in-use warranty/recall program to better address violations of the
requirements from a California perspective. Neither of these changes is expecied to
encumber compliance nor incur additional implementation costs.

In 2020, the combined statewide benefits of staff's proposal and the federal rule would be
approximately 6.9 tons per day PM, 72.8 tons per day NOx, and 3.0 tons per day NMHC,
based on ARB's current off-road emissions inventory modeling. The estimated California
cost-effectiveness associated with adoption of staff's proposal would be approximately
$0.58 per pound of combined NMHC and NOx reduced, and $7.55 per pound of PM
reduced. These estimates are based on the federal calculation of cost-effectiveness,
appropriately adjusied to reflect what California’s costs would be without harmoenization. In
actuality, however, there are no cosls o the Stale associated with staff's proposal since
U.S. EPA's estimates already include California's expenseas. Based on these conclusions,
staff recommends that the Board adopt this proposal.




1. INTRODUCTION

Compression-lgnition engines (hereafler “diesel engines”) are used in a variety of off-road
applications, and are often the preferred choice where durability and fuel economy are
primary considerations. Some familiar examples inchide tractors, excavators, portable
generators, {ransport refrigeration units {TRUs), irrigation pumps, welders, compressors,
scrubber/sweepers, and a wide array of other agricultural, construction, and general
industrial equipment. Aithough diesel engines are used extensively lo propel other off-road
equipment such as locomolives and commercial marine vessels, engines in those
applications are not considered under this proposai.

The Air Resources Board (ARB or Board) and the United States Environmentat Protection
Agency (U.S. EPA) have made significant strides in controlling air poliution from off-road
sources in recent years. Together, the two agencies have adopted three tiers of
increasingly stringent emissions standards for off-road diesel engines (referred to as
“nonroad diesel engines” in U.8. EPA publications). The first tier began in California in
1995 and the third tier will be phased-in across all applicable power categories by 2008.
Despite these efforts, many regions of the State stilf suffer from unheaithy levels of air
pollution.

To further improve California’s air quality, and as agreed upon according 0 the settlement
agreement amendments to the 1994 Ozone State implementation Pian (S1P) (see
subsection 3.3), staff is proposing that the Board adopt a fourth tier (Tier 4) of exhaust
emission standards for off-road diesel engines in California. This is a crucial next step for
improving air quality, where further reductions of particulate matter {PM) and ozone
precursors are required to protect public health and to comply with federatl and State air
quality standards {or ozone.

However, the federal Clean Air Act (CAA) Amendments of 1990 preempt California from
regulating exhaust emissions from new farm and construction equipment under

130 kilowatts {(kW), and ARB must rely on U.S. EPA o establish effective regulations for
these preempt engines, which are a significant source of emissions in Califormia. in 2020,
approximately 71 percent of the roughly 560,000 land-based diesel engines in California
will be under the exclusive regulalory autherity of the federat government. This would be
equivalent” (o the ozone precursor emissions from 3.6 million passenger cars and the
particulate emissions from 8.7 million passenger cars in 2020,

On May 11, 2004, the U.S. EPA Administrator, Michael Leavitt, signed the Clean Air
Nonroad Diesel Rule into taw, which promulgates Tier 4 standards for new nonroad diesel
engines that can reduce emissions by up 10 95 percent compared to previous standards

* The comparisons utilize data from the off-road diesel emissions inventory database (May 2004) and the
ERMFACZ2002 V2.2 04-03-2003 on-road model




(6S Fed, Reg. 38958 {2004)). These new standards are based on the same advanced
exhaust aftertreatment technologies that are likely to be ulilized by heavy-duty on-road
diesel engines beginning in 2007 (U.S. EPA 2001). U.S. EPA also adopted improved
certification provisions including a transient test cycle, which will allow emission evaluations
to be made under more appropriate engine operating conditions, and Not-To-Exceed
{NTE} limits to verify emissions performance in-use. Staff's proposal harmonizes with the
federal Tier 4 program, while maintaining ARB’s enforcement authority to ensure timely
compliance and emission reductions. Adoption of this proposal by the Board would
provide equally stringent emission standards for California’s non-preempt portion of
engines.

This report has twelve sections. The Introduction and Background provide an overview and
brief historical account of previous and existing emission control measures affecting the
off-road diesel sector in California. Following those discussions is the Need for Control
seclion, which explains why the proposed requirements are necessary. This is followed by
a Summary of staff's proposal and a description of the Differences between the California
and federal programs. Next is a discussion on Technology and Feasibility. The
Environmental Impacts and Cost-Effectiveness of the proposal are discussed in the
section afler that, foliowed by the proposal's Economic Impacts and the Regulatory
Alternatives considered. This is again followed by a discussion of Remaining Issues that
arose during the development of the proposal. Staff's Conclusions and Recommendations
are then summarized, followed by a fist of the References used in this report.

2. BACKGROUND

This section provides a description of California’s authority, existing off-road diesel
regulations, emissions inventory, U.S. EPA programs, and the steps taken to inform the
public about staff's proposal to amend the regulations.

2.1. Authority

California is the only State allowed to adopt emission requirements that are different from
those of the federal government. This is appropriate since California has the worst air
quelity in the nation”, and as such, has special emission controt needs that may not be
necessary for the rest of the country, The following subsection provides reference to the
applicable legal citations that give California this authority.

Section 209(e)(2)(A) of the federal CAA authorizes California to adopt and enforce
ermission standards, and other requirements, for off-road engines and equipment, not

* The South Coast and San Joaguin Valiey Air Basins, for example, are the only areas in the nalion
designated by U.5. EPA as "severe-17" and "extreme” zones for ozone non-attainment, respectively. This is
based on 8-hour assessments in 40 CFR §1.305, htipfwaw ena goviozonedesignations/nan8irBe pdl,
dated June 15, 2004,
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subject {o {ederal preemption, so long as the California standards “will be, in the
aggregate, at least as protective of public health and welfare as applicable Federal
standards.” California must apply for, and receive authorization from the U.S. EPA before
federal requirements are waived and ARB may enforce its regulations.

In 1988, the State Legistalure enacted the California Clean Air Act (CCAA), which
deciared that attainment of Stale ambient air qualily standards is necessary to promote
and protect public heaith, particularly the health of children, the elderly, and those with
respiratory illness. The Legisfature also directed that these standards be atltained by the
earliest practicable date.

Health and Safety Code (HSC) sections 43013 and 43018 authorize and direct ARB to
achieve the maximum feasible and cost effective emission reductions from all mobite
source categories, including off-road diesef engines and equipment.

2.2. Preemption

Along with authorizing California to set emissions standards for off-road engines and
equipment, the federal CAA also prohibils the states, including California, from regulating
certain types of engines and equipment. Section 209(e)(1){A) of the federat CAA explicitly
preempts California from reguiating emissions from new farm and construction engines
and equipment under 130 kW ("preempt engines™).

Because only the U.S. EPA has authority 1o establish emission standards for preempt
engines, ARB staff took an active role in working with U.S, EPA {0 develop a national
emissions program that would cover those off-road diesel engines in California that ARB
cannol regulate. Staff's proposal covers the remaining non-preempt engines, and
harmonizes with the federal rule, 1o the extent feasible, to minimize any confusion and
expenses that could result from sigrificantly different State and federal requirements. A list
of equipment types that are subject o federal preemption is included at the end of this
report in Appendix A ("List of Preempted Off-Road Applications™).

As required under CAA section 209{e}(2)}A), ARB wili request U.S. EPA authorization for
the adoption and enforcement of standards and other requirements relating to the control of
emissions from non-preempt engines. Because ARB's proposed reguiations closely
mirror the federal requirements for these engines, staff believes they would be, in the
aggregate, al least as protective of pubtlic health and welfare as the applicable federal

Tier 4 standards. Further, because the emission reductions from these proposed
regulations are necessary to meet the Stale’s air quality commitments, staff's proposal
would not be considered arbitrary or capricious.

2.3. Existing Reguiations
Federal requirements notwilhstanding, there are currenily three tiers of increasingly
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stringent emission standards required for off-road diesel engines. Panliculate matter (PM),
oxides of nitrogen (NOx), non-methane hydrocarbons (NMHC), and carbon monoxide (CO)
are the pollutants regulated by these requirements, though not always collectively, Off-road
standards are unique in that they vary according o an engine's power rating, and have
been impiemented in stages rather than alf at once in a single year. NMHC and NOx are
usually combined into a single standard due to the inverse reciprocai relationship of those
pollutants in unireated exhaust. However, separate NMHC and NOx standards will be
necessary to support the advent of afterfreatment on off-road engines. The history and
effects of the existing off-road diesel standards are briefly discussed in the foffowing
subsection.

2.3.1. Tier 1 Standards

The very first emission standards for new off-road diesel engines were adopted for
engines less than 19 kW as part of the California requirements for 1995 and later smali off-
road engines (ARB 1934). Subsequently, in 1992, the Board approved standards for off-
road diesel engines 130 kW and greater. These standards, which were implemented
beginning in 1986, targeted NOx emission reductions without an increase in NMHC or PM
emissions. The 130 kW boundary was chosen {0 avoid preemplion issues in the
implementation of the regutation rather than for technical or cost-effectiveness reasons.

The goal of initial off-road diesel control was to reduce emissions using the most feasible
controt technologies that would not require a need to change the packaging {shape) of the
engine (ARB 1991). The majority of engine modifications that have been made to comply
with the Tier 1 standards are fuel injector and fuel injection liming changes, combustion
chamber enhancements, and the incorporation of engine after-coolers. Tier 1 has resulted
in approximately a 50 percent drop in NOx emissions compared 1o previously uncentrolled
off-road diesel engines of similar power. Following ARB's adoption of initial standards,
U.S. EPA promuigated a substantially similar program for engines 37 kW and greater (see
40 CFR 89).

2.3.2. Tier 2 Standards

In 1992, the Board also adopted a second phase of more stringent emission standards for
engines 130 = kW = 560 to begin in 2000. However, in 1998, U.S. EPA promulgated a
slightly different version of California’s 2000 standards plus a third, more stringent phase of
emission standards to be implemented starting in 2006 (U.S. EPA 1998). To honor the
Statement of Principles (SOP)' agreement, ARB went back to the Board in 2000 to fully
atign California’s standards and impiementation schedules with U.S. EPA’s requirements
(ARB 1999). Engines greater than 560 kW became applicable under the harmonized

* An agreement signed in 1995 by ARB, U.S. EPA, and engine manufacturers that called for the creation of
multiple tiers of more slingent emissions standards in exchange for harmonized California and federal
regulations, as feasible.
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regulation in 2000, and the more stringent slandards served (o address ARB's 1994 State
implementation Plan {(SIP) commitments.

Current Tier 2 requirements, as they have come to be referred, are scheduled to be
completely phased-in by 2008, and encompass the entire power spectrum of diesel
off-road enqgine applications including those above 560 kW and those under 19 kW, Tier 2
standards were originally intended to be equivalent in stringency to the 1991 on-road
heavy-duty diesel engine standards, and are based on the emission control technologies
used by those engines. The harmonized Tier 1 and Tier 2 standards included durability
provisions” {o ensure that the standards would continue to be me! throughout the useful life
of the engine. Fuel injection timing and combustion refinements, turbo/super charging, and
air-to-air after-cooling have been the primary engine changes needed by most
manufacturers to comply with the Tier 2 standards. This has resulted in tailpipe reductions
of 21 to 39 percent for NMHC+NOx with respect to the previous Tier 1 standards, and 41 to
61 percent for PM for power categories that were previously uncontrolled.

2.3.3. Tier 3 Standards

Tier 3 off-road diese! standards are scheduled o begin in 2006 and are applicable to
engines 37 = kW = 560. They will reduce NMHC+NOx emissions for most power
categories by an additional 40 percent compared io existing Tier 2 standards. However,
Tier 3 will not reduce PM emission levels beyond existing Tier 2 levels.

Some off-road diesel engines will comply with Tier 3 requirements in 2005, one year
earlier than required by regulation. It was discovered that cerfain engine manufacturers
were designing on-road diesel engines in the latter 1990s that intentionally circumvented
emission requirements when operated outside the region of a certification test cycle, or off-
cycle. Emissions were low when tested, but calibrations changed during off-cycle
operation o favor hetter fuel economy at the expense of higher emissions. To avoid
recalling engines with these “defeat devices”, the engine manufaciurers reached a
settlement agreement with ARB and U.S. EPA in which they commitied to a number of
projects o advance the causes of improved air quality. One of the projects agreed upon in
the consent decree/settlement agreement is for certain engine manufacturers to advance
the introduction of Tier 3 compliant engines. To satisfy this commitment, those diesel
engine manufaciurers are obligated to implement the Tier 3 standards on engines rated
between 225 and 560 kW, inclusive, in 2005 instead of 2G086.

The controt technologies that engine manufacturers are likely to use to comply with Tier 3
requirements will be enhanced combustion techniques including variable-timing overhead
valve configurations, higher pressure fuel injection, exhaust gas recirculation (EGR), lean
burn catalysts, and electronic engine management systems. More advanced

8 Durabitity provisions were not retroactively apphed to Tier 1 engines, only o those rated less than 37 kW
after the 2060 mode! year.
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aftertreatment technologies are not expecled to be used to comply with the Tier 3

requirements because most of these technologies are sensitive to suifur, and diesel fuel

with less than 15 paris-per-million suifur by weight {(ppmw) for the off-road sector will not be

available nationally untit 2016 (USEPA 2004}, although it will be available in California in

2006, Tables 2.1 - 2.3 below show the current California off-road diesel standards.

Table 2.1
Off-Road Diesel Exhaust Standards < 3TkW
SORE, Tier 1, and Tier 2
NMHC+NOx | NMHC CO § PM
POWER DURABILITY | (0o oo MODEL * NOx
CATEGORY PERIOD YEAR grams par kilowatt-hour
{grams per brake horsepower-hour]
1995 I IR B i
None cone 16/13.4° [300} + 1.2
) — 1996 - 1998 (12110, 469 | (0-50]
kW < 8 ) - 11350
fhp < 11] 10.5 1.0
Tier 1 2000 - 2004 ; — —_ :
3000 Hours ' (7.8} 5o | 10.75)
Tier 2 2005 - 2007 561 — - 10.60]
402
1995 — —
_ 161134 ° {3601 1 12
NONE SORE [12/10} a9 | (080]
1996 - 1990 o —
8= kW < 19 {350]
{11 = hp < 25 ‘ 9.5
Tier 1 2000 - 2004 . —
3000 Hours [7.1} 6.6 | 080
OR 5 YEARS 75 [4.9] § {0.60)
Tier 2 2005 - 2007 o — —
15.6)
, . 9.5 .80
Tier 200067 - 2003 - o
18 = kW < 37 | 5000 Hours [7.1] 5.5 |0.60]
(25 =hp<50] | OR7 YEars” 7.5 411 | peo
) io ) _ _ :
Tier 2 2004 - 2007 (5.61 (0.45)

ZE il

F R R

14

Standards that first become apptable in 2000 or fater do not apply 10 engines tees than 50 Cubic centimeaters in displacement
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Table 2.2

Off-Road Diesel Exhaust Standards 37 = kW < 225
Tier 1, Tier 2, and Tier 3

POWER DURABILITY MODEL NMHC+NOx § NMHC { NOx § CO PM
STANDARD
CATEGQORY PERIOD YEAR grams per kilowatt-hour
{grams per brake horsepower-hourl
. 4 8.2 _ .
Tier 1 2000 7 - 2003 e e 16.9]
37 = kW < 56 8000 Hours . 7.5 _
(50 =hp <75 | OR10 YEARS Tier 2 2004 - 2007 (5.6] P
ier3® 2008 - 2011 a7 271 1030
Tier 3 - 201 3.5) — —
. 9.2
Tier 1 2000 - 2003 — — 6.9}
56 = KW < 75 8000 Hours . 7.5 _ .
{75 = hp < 100} | oR10 Years Tier 2 2004 - 2007 5.6} 50 | 0.40
) Y 47 [3.7F § {0.301
Tier 3 2008 - 2011 (3.5 — —
. 7 9.2 . .
Tier 1 2000 7 - 2002 — - (6.9]
75 = kW = 130 | 8000 Hours . 6.6 .
(100 = hp < 175} | OR 10 Yeans Tier 2 2003 - 2006 (4.9) 50 1 030
‘ 4.0 13.7] 1 j0.233
Tier 3 2007 - 2011 (3.0] e e
. ~ 1.3 a8z 114§ (.54
fier ! 1998 - 2002 - (1.0 | 691 | 185) | (0.40)
130 = kW = 225 | 8OO0 Hours . 8.8
[175 = hp < 300] | 0f 10 YEaRs fer2 2603 - 2005 4.9] 55 | 020
' 2006 - 2010 3.0 1281 08
Tier 3 - 3.0] e e
Bglen:
5 The fegeras Tier 1 plandargs (o7 s power oalegory bogsn i 15038
£ Manuisciuters may oplionaly cernfy saging famifies 1o the inledm Tier 4 standards for this power category through 2043
7 Thefeders T standancs for this power calegory began in 1897
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Table 2.3
Off-Road Diesel Exhaust Standards = 225 kW
Tier 1, Tier 2, and Tier 3

NMHC+NO NMHC § NOx ¢ CO PM
POWER DURABILITY STANDARD MODEL X
CATEGORY PERIOD YEAR grams per kilowatt-hour
fgrams per brake horsepower-hour]
. 1.3 9.2 114 0.54
Tier 1 1996 - 2000 . a0 | | 85 | (0.40]
225 = kW < 450 | 8000 Hours . 6.4
(300 = hp < 600} | OR 10 YEARS Tier 2 2001 - 2004 (4.8] | 71 ss ] oo
- ’ 4.0 (2.6) | 10.15)
Tier 3 2006 7 - 2010 3.0 o e :
. 1.3 8.2 1.4 | 054
Tier 1 1996 - 2001 — no e | 85 | 040
450 = kW = 560 | 8000 Hours . 6.4
{600 = hp = 750} | OR 10 Yeans tier 2 2002 - 2004 4.8} 0 7 | as ! oo
Ti 2006 ¥ - 2010 4.0 e L
iar 3 - (3.0) o -
. 1.3 g.2 1141 054
Tier 1 2000 - 2005 e - A
KW > 560 8000 HouRS (1.0 {69 |[85] |{0.40]
fhp = 750 or 10 YEARS ‘ 8.4 35 1 noo
Tigr 2 2006 - 2010 4.8] — ~ I R8 | [0.15]
Mows:
G Densin manufecturers are requined to comply with thesy standards beginnmg in 2005 per the consen! gocree Selloment 30rénment
2.4, Emissions inventory

The emissions data referenced in this subsection were obtained from the publicly available
2004 Catifornia Almanac of Emissions and Air Quality’ and the off-road emissions
inventory database. Brake dust and tire wear, although significant sources of PM, are not
included in the following anatyses since the focus of this report is on exhaust emissions.
The reactive organic gas (ROG') component of hydrocarbon emissions from evaporative
losses is also not included in the comparisons for the same reason. The analyses do not
reflect the inclusion of federal or ARB proposed Tier 4 standards. Tier 4 emission benefits
will be identified during the discussion on envirenmental impacts in subsection 7.1.1 of this

¢ Almanac data can de downloaded al hitp:fiwww.ab.ca aoviasdialmanac/almanactd/aimanacs. him.

" The terms "ROG™ and "NMHC” are used synonymously in this report 1o represent the component of
hydrocarbon most fikely to form ozone. The pie chart comparisons are expressed in units of ROG to reflect
inventory modeling parameters, and standards are expressed in units of NMHC.
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report. All emission estimates are statewide and annual averages. Figures 2.1, 2.2, and
2.3, below, show the relative contributions of the three categories of mobile emission

SOUrces.
Figure 2.1 Mobile ROG Figure 2.2 Mobile NOx
Mobile Sources Statewide ROG inventory Mobile Sources Statewide NOX inventory

Baseline Exhaust Emissions Rasefine Exhaust Emissions

2000 2010 2020

1186 TFD £45 TPD 428 TPD

004 TPD 1961 YPD 1274 TFPD
1 On-Road
1 On-Road
2 off-Road
Off-Road
2 Planes, Trains, & Ships
B rlanes. Trains, & Ships

Figure 2.3 Mobile PM

Mobile Sources Statewide PM10 inventory
Baseline Exhaust Emissions

2000 2010 2020

105 TPD a8 TPD 93 7PD
[} On-Road

Off-Road
# Planos, Trains, & Ships

Although the mobite source emissions inventory is decreasing overali as a result of State
and federal regutations, the figures show that both ROG and NOx resulting from the use of
land-based off-road engines {hereafter “ofi-road engines™) generally become a greater

“The off-road estimates include recreational marne engines, bul not trains, planes, or commerciat ships,
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portion of the remaining emissions through calendar year 2020. The PM’ percentage
decreases, but off-road engines remain a significant source of PM from all mobile sources
at 39 percent in 2020. increased off-road activily and more stringent control of on-road
heavy-duty trucks are largely responsibie for the trends in ROG and NOx. Fia! sales of
agricultural equipment and the lack of comparably stringent standards for planes, trains,
and ships explain the trend for PM.

Though not shown’® in the figures above, off-road diesel engines are projected to account
for 20 percent (249 TPD) of the total mobile source inventory for NOx and 18 percent (17.3
TPD) of the total mobile source inventory for PM in 2020. They are also projecied (o make
up 36 percent of the total statewide inventory of PM that occurs exclusively from diesel
exhaust, or diesel PM, in 2020.

Table 2.4 compares the statewide baseline off-road diesel emission inventories for PM,
NOx, and ROG in 2000, 2010, and 2020. These baseline estimates include the effects of
State and federat requirements through Tier 3; however, they do not include emissions
from locomotives, airplanes, or marine engines. The baseline data also reflect PM
benefits resulting solely from the use of 15 ppmw sulfur diesel fuel in California after 2006.
ARB estimates that direct diesel particulate matter emissions, due 1o the fow-sulfur fuel
alone, would be reduced by about four percent due to the lower engine-out formation of
sulfates (ARB 2003). This would include virtually ali off-road diesel engines currently
produced and those expected to be produced without advanced particulate emission
controf {echnologies.

Table 2.4 also shows the contribution of emissions from off-road diesel engines
categorized into groups that can and cannot be regulated by California. The number of
non-preempt engines ~ those that ARB can regulate - varies slightly from year o year due
to fiuctuations in consumer demand, but on the whole it is roughly 29 percent of the total
number of off-road diesel engines in California. However, emissions do not necessarily
foliow the population fraction. For example, non-preempt NOx emissions exceed the
population fraction and account for approximately 40 percent of the NOx inventory
attnbuted to all off-road diesel engines in the State. Furthermore, non-preempt engines
are projected to be responsible for the majority of NOx and NMHC emission reductions.
This is discussed in greater detail in subsection 7.1.1.

¥ M and PWI0 are vitually the same component in diesel exhaust: therefore, the lerms are used
synonymously in this report.

® The NOx and PM percentages were obtained by comparing the 2020 off-road dieset data in Table 2.4 with
lhe 2020 total mobite sources inventory data in Figures 2.2 and 2.3. The total statewide inventory
percentage contribution of PM from off-road diesel engines in 2020 was calculated using the off-road diesel
data in Table 2.4 and an assessmant of 47.4 tons per day lolal statewide diese! exhaust PM from the 2004
California Almanac of Emissions and Air Quality,
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Table 2.4
Off-Road Diesel Baseline Emission Inventories
Statewide Annual Averages

Emissions inventory

Government {tons per day}
Jurisdiction Pollutant
2600 2010 2020
PM 11.6 7.1 5.1
Non-Preempt Engines : . .
ROG 235 13.4 9.6
PM * 2786 219 12.2
Preempt Engines : . .
ROG 51.3 33.6 15.3
PM’ 39.2 29.0 17.3
Total NOx 588.5 408.5 249.0
ROG 74.8 47.0 24.9
Notws:
1 P astimales have boen gousted o refiect 15 ppmiw suifur fuel reductions alter 2006

2.5, Federal Rules

In addition o the diesel Tier 1, Tier 2, and Tier 3 regulations already mentioned, U.S. EPA
promuigated Tier 4 emissions standards on June 29, 2004 (see “"Control of Emissions
from New and In-Use Nonroad Diesel Engines,” (40 CFR 1038, Subpart U}). The new
emission standards are based on the same advanced exhaust aftertreatment technologies
likely to be employed by heavy-duty diese! onroad engines beginning in 2007. ARBis
proposing to adopt the federal Tier 4 standards for non-preempt off-road diesel engines in
California. The federal rule also contains a two step requirement o reduce the level of
sulfur in nonroad diesel fuel, first to 500 ppmw in 2007 and then to 15 ppmw in 2010,
California has aiready adopted a 15 ppmw suifur diesel fuel program for California that
staris in 20086.

U.S. EPA has also adopted a rule that sets emissions slandards similar to nonroad diesel
Tier 2 standards for recreational marine engines rated equal to and above 37 kW (see
“Control of Air Pollution from Marine Diesel Engines,” 40 CFR 94). Recreational marine
diesel engines less than 37 kW have previously been controlled to the same standards as
tand-based diesel engines, and are commonly included in the emissions estimates for
off-road land-based diesel engines. Additional standards for these engines may be
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considered in a separate rulemaking.

2.8. Public Process

On November 29, 2001, ARB solicited input from off-road engine manufacturers and other
stakeholders regarding the development of advanced aftertreatment technologies for
off-road diesel engines in ARB Mailout MSC 01-17. The purpose of this request was to
tearn how far the technologies had progressed and o understand industry's concems
regarding implementation, timing, and durability.

ARB held public discussions regarding future off-road diesel standards at the Clean Air
Plan workshop and SIFP Summit in Sacramento, CA, between February, 2002, and
January, 2004,

The Executive Officer of the ARB, Catherine Witherspoon, {estified al two U.S. EPA
hearings on June 10, and June 17, 2003, regarding U.S. EPA’s then proposed Tier 4
rutemaking and ARB's intention to align with its provisions.

On August 23, 2004, staff posted a letter to the ARB website ' stating ARB's intent to
adopt standards for California’s off-road diesel engines at the December 9, 2004, Board
Hearing that would harmonize with U.S. EPA’s Tier 4 standards. An electronic
announcement was sent to all subscribers of the Mobile Source List Serve that same day
to inform all interested parlies that the [etter had been posted.

3. NEED FOR CONTROL

This section provides the rationale behind ARB's proposal for more stringent exhaust
standards and test procedures.

3.1. Qverview

The emission standards being proposed would significantly reduce the human health and
environmental impacts of PM and ground-levet ozone, This section summarizes the air
quality rationale for the proposed new standards.

Figure 3.1 below identifies air basins and counties that are in non-attainment with the
recently adopted federal eight-hour standard for ozone.

httpdlveww ah ca.govimspron/ofiroadioreomplorcomp mdiniertetter 08232004 oo
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Figure 3.1
Eight Hour Ozone Non-Attainment Areas in California

Federal Classifications for 8-Hour Ozone
Nonattainment Areas in California
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Over 50 percent of California’s air basins fall within this designation. Mobile sources
presently’® account for 68 percent of the total ozone precursors statewide (including
evaporative emissions '*), and the exhaust from off-road diesel engines is responsible for
20 percent of the NOx from all mobile sources, and 33 percent of the total NOx contribution
from diesel mobile sources exclusively.

3.2, Diese| Exhaust

in order to start a diesel engine, fingly misted fuel is injected, directly, or indirectly via a
prechamber, into the engine’s cylinder(s) with air that has been heated by piston
compression. The power output of the engine is controlted by regulating the amount of fuel
injected, unlike spark-ignition engines, which generally increase or decrease power by
regulating the amount of air entering the engine. The heat of the compressed airin a
diesel engine evaporates the fuel, which then ignites as it mixes with oxygen under high
temperalure and pressure inside the cylinder(s). Diesel fuel typically has a much higher
sulfur content than gasoline, currently 140 ppmw on average in California {ARB 2003), and
a lower evaporation rale making it suitable in diesel applications. Diesel engines operale
best under lean air/ffuel ratics (more air than fuel}, which [eaves behind excess oxygen.

¥ Estimates are for the 2003 calendar year,
¥ Evaporative emissions are inchuded in this comparison because it includes all mobile and statewide
sources, ol just exhaust.
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The pollutants of most concern in dieset exhaust are PM and NOx, NMHC and CO are also
present, but are not emitted at comparably high levels due to their propensity {o oxidize in
the combustion chamber with abundant oxygen. The low evaporation rate of diesel fuel
also helps in relegating evaporative emissions to insignificant levels.

3.2.1.  Particulate Matter
Particutate matter from diesel exhaust is made primarily of four components:

- solid carbon soot,

- volatile and semi-volatile organic matter,
- inorganic solids (ash), and

- suifate.

The formation of the sofid carbon soot portion of PM is inherent in diesel engines due fo
the heterogeneous distribution of fuel and air in a diesel combustion system. Diesed
combustion is designed to allow for lean combustion {(excess oxygen) giving good
efficiencies and low CO and NMHC emissions, with a small region of rich (excess fuel)
combustion within the fuel injection plume. it is within this excess {uel region that PM is
formed when high temperatures and a lack of oxygen cause the fuel to pyrolize*, forming
soot. Much of the soot formed in the engine is burned during the combustion process as
the soot is mixed with oxygen in the cylinder at high temperatures. Any soot that is not fully
burned before the exhaust valve is opened will be emitied from the engine as diesel PM,

The volatile and semi-volatile organic material in diesel PM is often referred o as the
soluble organic fraction (SOF} in reference 1o a test method used to measure its level.
SOF is primarily comiposed of engine oif that passes through the engine with no oxidation,
or only parlial oxidation, and condenses in the atmosphere to form PM. The SOF portion
of diesel PM can be reduced through reductions in engine oif consumption and through
oxidation of the SOF catalytically in the exhaust.

The inorganic solids (ash) in dieset PM come primarily from metais found in engine oil and,
to a certain extent, from engine wear. Ash makes up a very small portion of total PM such
that it is often not listed as 2 PM component and has no impact on compliance with PM
emission standards. However, it does impact the maintenance of PM filter technologies
because, in aggregate over a very fong period of time, ash accumulation in the PM filter
can reach a level such thal it must be cleaned from the filter.

The sulfate portion of diesel PM is formed from sulfur present in diesel fuel and engine
lubricating oif that oxidizes to form sulfuric acid, and then condenses in the atmosphere to

' Pyrolization is the process of using high temperature in an anaerobic environment (o break down organic
matter and release volalite organic products,
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form sulfate PM. Approximately two percent of the sulfur that enters a diesel engine from
the fuel is emitted directly from the engine as sulfate PM. The balance of the sulfur content
is emilted from the engine as 502 (RI1A4 2004).

3.2.1.1. NOx Relationship

I addition to directly-emitied PM, secondary nitrate (g X.a. indirect) PM accounts for a
substantial fraction of the airborne particulate matter in some areas of California. This type
of PM consists primarily of arnmonium nitrate and represents about 25 percent of
measured PM10 in the Los Angeles Basin (.S, EPA 1997). Fine secondary nitrate
pariicles are produced in the atmosphere from the NOx emitled by diesel engines and
other sources. ARB believes that the control of secondary nitrate PM will be critical in
meeting California’s air quality altainment goals for the future.

3.2.1.2. Heaith Issues

The need for lower emission standards to protect public health, especially with respect 10
diesel PM, has prompled regulatory efforts throughout the world. Since virtually all particles
in diesel particulate matier are 10 microns or less in diameter (PM10), with approximately
94 percent of them fess than 2.5 microns in diameter (PM2.8), diegel particulate matter is
readily respirable and can effectively reach the lowest airways of the lungs along with
adsorbed compounds that are known as, or suspected of being, mutagens and
carcinogens (SRP 1898). Accordingly, both ARB and U.S. EPA have identified diesel PM
as a likely human carcinogen. Exposure to respirable diese! PM is associated with lung
cancer, acule respiratory infection, exacerbation of asthma, increased hospital
admissions, and an increase in mortality among the elderly and those with chronic heart
and lung disease.

The estimaled health risk from diesel PM is higher than the risk from all other toxic air
contaminants combined. ARB estimates that 70 perceni of the known statewide cancer
risk from outdoor air {oxics is atiribufable to diesel PM (Almanac 2004). Statewide, the
estimated average fifelime potential cancer risk associated with diese! PM emissions is
approximately 540 extra cases per million people'®, or 250 extra cases per year (Almanac
2004 and RRP 2000). in the South Coast Air Basin, the potential lifetime cancer risk
associaled with diesel PM emissions is estimated to be 720 extra cases per million
people“3 (Almanac 2004}, or approximately 150 extra cases per year (Almanac 2004 and
Census 2000). Communities that adjoin busy roads and freeways, distribution centers,
and other locations with iarge concentrations of diesel engines are particularly at risk,

Health impacts from exposure o the fine parliculate matter componen! of diesel exhaust,
PM2.5, have been calculated for California, using concentration-response equations from

* These potential rsk rates are based on 1.8 ug/m” average ambient PM concentration and are averaged
over a 70 year lifespan.
* This estimate is for calendar year 2000 and distributes the risk over an average #espan of 70 years.
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several epidemiological studies (Lioyd & Cackette 2001). Both mortality and morbidity
effects could be associated with exposure {o either direct diesel PM2.5 or indirect diesel
PM2.5, the latter of which arises from the conversion of diesel NOx emissions in the
atmosphere to PM2.5 nitrates.

In California, the average population weighted exposure to directly emilted diesel PM2.5is
1.8 micrograms per cubic meter {ug/m3). Long-term exposure to ambient concentrations
of diesel PM2.5 at this level is estimated to have led to a range of about 2,000 o 2,500
premature deaths, statewide, for the year 2000. Indirect diesel PM2.5 (at 0.81 pg/m3
concentration level) is also estimated to contribute 1o an additional 900 premature deaths,
although the mortality estimates may include some premature deaths due to cancer,
because the epidemiological studies did not identify the cause of death.

Exposure to fine particulate matter, including diesel PM2.5, can also be linked to a number
of heart and lung diseases. For example, it was estimated that statewide, on average,
2500 hospital admissions for chronic obstructive pulmonary disease, pneumonia,
cardiovascular disease, and asthma were associated with exposure to direct diesel
PM2.5. An additional 1,100 admissions were linked to exposure to indirect diesel PM2.5.

Staff's proposal, discussed in detail in subsection 4.2.1, will require PM reductions up o
95 percent more than currently required for new off-road diesel engines.

3.2.2. Qzone

Ground-levei ozone is created by the photochemical reaction between NOx and ROG.
Breathing ozone can trigger a variety of health problems including chest pain, coughing,
throat imitation, shoriness of breath, and congestion. it can worsen bronchitis, emphysema,
and asthma. Ozone can also reduce fung function and inflame the linings of the lungs.
Repeated exposure may permanently scar lung tissue.

The elderly, children, and people with compromised respiratory systems are among those
persons who may be most affected by exposure to ozone. However, healthy people can
also experience difficulty breathing when exposed {o ozone poliution. Because ozone
forms in hot weather, anyene who spends time outdoors in the summer may be affected,
particularly children, outdoor workers and people exercising. Many Californians five in
areas where the federal ozone heaith standards are exceeded.

Ground-tevel ozone also damages vegetation and ecosystems. it ieads to reduced
agricultural crop and commercial forest yields, reduced growth and survivability of tree
seedlings, and increased susceptibility {o diseases, pests, and other siresses such as
harsh weather. Ground-level ozone alsc damages the foliage of irees and other plants,
affecting the landscape of cities, parks and forests, and recreational areas. NOx also
contributes to acid deposition and the overgrowth of algae in coastal estuaries.
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3.3. State Implementation Plan (SIP)

{Off-road diesel engine standards will be a part of California’s post-2010 control strategy for
attaining the eight-hour ozone and PM2.5 air quality standards. The emission benefils
from these standards will be incorporated into future SIPs. A commitment for ARB to
consider adoption of more stringent emission standards for off-road diesel engines is
included in an agreement to settle a lawsuil filed over the 1984 SIP as discussed below.

in 1897, three environmental groups, namely Communities for a Betler Environment, the
Coatlition for Clean Air, and the Natural Resources Defense Council, filed a complaint in
the United States District Court for the Central District of California. The lawsuit was fited
against ARB, the South Coasl Air Quatity Management District, and U.S. EPA related to
California’s progress in achieving the 1994 SIP commiiments. ARB reached a settlement
agreement with these groups in January 1999, which was amended most recently in July
2003, to include additional elements (SSA 2003). Although the 2003 SIP revision is
intended to repiace the State’s original commitments under the 1994 SIP for the

South Coast, the setllement agreement will remain in place until ARB fulfills its obligations
as outlined.

The agreement contains a schedule under which ARB commitied to achieving the
remaining near-term emission reductions from the 1994 SIP. ARB also committed to
submit to the Board, and propose for adoption, a number of specific measures including
the adoption of more stringent emission standards for off-road diesel engines no iater than
December 31, 2004. The amendments to the off-road diesel regulation proposed in this
report are intended to fulfill ARB's commitment with respect to the settlement agreement.

4. SUMMARY OF PROPOSED REGULATIONS

The staff recommends that the Board amend seclions 2420, 2421, 2423, 2424, 2425, and
2327, Title 13, California Code of Regulations, as set forth in Attachment 1. "Proposed
Amendments to the California Regudations for 2006 and Later Off-Road
Compression-Ilgnition Engines and Equipment” and Attachment 2: "Proposed
Amendments to the California Exhaust Emission Standards and Test Procedures for New
2008 and Later Tier 4 Off-Road Compression-ignition Engines and Equipment, Part 1-C” of
this report. The proposed regulatory language is intended to harmonize California’s
exhaust emission requirements for new off-road diesel engines with those published by
U.S. EPA on June 28, 2004 (69 FR 38958-39273), with minor differences as discussed in
section 5 of this report. Although the California and federal programs {or diesel engines
will be similar upon adoption of this proposal, ARB will retain #is authority to further regulate
off-road mobile sources in the future and its ability {o enforce the reguiations in California,

Irr sum, the proposed amendments require new off-road diesel engines to meet more
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stringent exhaust emission standards for PM, NOx, NMHC, and CO than are currently
required. Enhancements o test procedures and the certification process are proposed to
ensure meaningful compliance with the new standards and to provide compliance flexibility
without sacrificing air quality benefits. The following subsections discuss the major
provisions of the staff proposatl in further detail.

The amendments, which are discussed below, can be categorized as follows:

. Applicability

. Tier 4 Emission Standards and Implementation Schedules
» Enhanced Certification Regquirements

. Enhanced Test Procedures, and

. Expanded Compliance Flexibility Provisions

. Miscellaneous

4.1, Applicability

The provisions in this proposat continue to apply to off-road diesel engines produced for
sale in California with 1he exception of engines with a per cylinder displacement of less
than 50 cubic centimeters, engines used fo propel locomotives, underground mining
eguipment, marine vessels, aircraft, preempt engines and equipment, and off-road military
tactical vehicles or equipment that have been exempted from regulations under the federat
national security exemption.

Recrealional marine engines less than 37 kW are the significant omission with respect o
the applicability of the Tier 4 proposal compared {o previous off-road diesel regulations.
U.S. EPA has chosen instead to regulate these engines under a future rulemaking that
would consolidate all diesel marine engines less than 30 liters per cylinder. Comments on
the need for, and the feasibility of, more stringent recreational marine diese! standards
regarding this rulemaking are currently being solicited. In response, ARB intends o
recommend that U.S. EPA promulgate a PM standard based on the reduction capacity of
oxidation catalysts in the near-term, {0 be followed with advanced afterireatment equivalent
fevels in the 2013 time frame. The precedent for aftertreatment-based standards on
watercraft has already been established in California with ARB'’s adoption of catalyst-
forcing standards for 2008 gasofine fueled inboard and sterndrive boats (ARB 2001b).
Staff believes that the technology needed to adapt diesel exhaust afterireatment to a
marine environment would be nearly identical to the technology needed for gasaline marine
engines. Untit new standards are adopted, recreational marine engines will continue to
meet the previous tiers of off-road standards, as appropriate.
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4.2, Standards and implementation Schedules

This section explains proposed exhaust standards, crankcase standards, not-ioc-exceed
limits, and smoke test standards. Tabie 4.1 below identifies the model year when the new
Tier 4 requirements are first applicable for each engine power category.

Table 4.1
Applicability by Model Year
Power Category Model Year
kW < 19 2008
19 =KW < 56 2008°
56 = kW < 130 2012
130 = kW = 560 2011
kW > 560 2011

Moles:

1 Hand-slan, ag cooled, direcl mechon enmines below B RW dre nol pe subies! to he PR slandang
wntd the 205 mode! year,

2 Engings 37 5 BN 56 may opt ol OF meehing intobin slandaids by compiying with fnsl slandags
eady i e 2013 mooei e,

4.2.1. Exhaust Emission Standards

Staff proposes that the Board adopt more stringent PM, NOx, and NMHC emission
standards for new off-road diesel engines as outlined and scheduied in Table 4.2 below.
The standards would be the same as those adopted federally in the U.S. EPA Tier 4
rulemaking, Staff is no! proposing more stringent CO standards. Current emission
standards {or all poliutants would continue to apply until the more stringent proposed
emission standards become effective.

Interim Tier 4 standards, targeting 50 percent tailpipe reductions in PM, wouid be
infroduced beginning with the 2008 model year {or engines less than 56 kW, and ultra
stringent PM and/or NOx standards based on advanced afterireatiment technologies would
begin phasing-in on engines greater than and equal to 19kWin 2011, The final Tier 4
standards would reduce tailpipe emissions upwards of 90 percent compared to previous
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off-road diesel standards. The proposed off-road afierireatment based standards are
modeled after the 2007 on-road heavy-duty diesel standards.

By 2020, the proposed Tier 4 off-road diesel standards would reduce the statewide PM
emissions inveniory by 40 percent, the NOx inventory by 29 percent, and the NMHC
inventory by 12 percent. Reductions in NOx will also reduce secondary nitrate PM
emissions. The resulting emission reductions will transiate info needed improvements in
air quality in California and assist in aliaining applicable ambient air quality standards. The
benefits of this proposal are discussed in detalf in subsection 7.1 of this report,
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Table 4.2
Proposed Tier 4 Off-Road Diesel Emission Standards

MAXIMUR PM NMHC+NOX & NMHC § NOX Co
ENGINE POWER MODEL YEAR TYPE
grams per kilowatt-hour
kW < 19 2008 and later FINAL 045 7.5 . - 8068"°
2008 - 3012 INTERIM 0.30 7.5
19 =kW < 37 - - 55
2013 and later FINAL 0.03 4.7
. 2008 - 2012 INTERIM .30
37 = kW <567 4.7 - - 5.0
2013 and tater FINAL 0.03
PHASE-IN - 4,18 .40
2012 - 2014 ° | PHASE.QUT 4.7 - -
56 =kW <75 .02 - 50
ALT NOx 34
- 0.19
2015 and later FINAL 0,40
PHASE-IN - (.18 840
2012 - 2014 * | PHASE.QUT 4.0 - .
75 = kW < 130 0.02 - 5.0
ALT NOx 3.4°
- .19
2015 and iater FINAL 0.40
PHASE-IN - 0.18 0.40
2011 - 23 PHASE-CUT 4.0 - -
130 = KW = 560 0.02 35
ALT NOx 2.0
- 0.1%
2014 and later FINAL 0.40
2001 - 2014 INTERIM 0.10 0.40 3.5
560 kW < GEN ®= 000 kW - 3.5
2015 and {ater FINAL 0.03 0.19 0.67
2011 - 2014 INTERIM 0.10 0.40
GEN = 800 kW - 0.87 a5
2015 and fater FitAL 0.063 (.19
. 2011 - 2014 INTERIM 010 0.40
ELSE " = 560 kW - 3.5 3.5
2015 and {ater FINAL 0.04 0,19
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Bogs:

i The Tier 4 PR standard for hand-stad, air cooisd, diract injection angines helow & kW is (.80 oAl . butis no! required unhl 2030,

2 Tre CO slandad s 8 gwW-tir for sngines below § KW and 8.6 gkWehr for engines B =8V < 18,

3 Engine fsmifics in this powdr categery may allernalely meet Tier 3 PM standards from 288820611 in exchange for introduting finat PM slandards
in 2012,

4 Manufacturers tave the option of compiyiog with the Tier 4 standsds over 3 two year pericd al S0% par year using banked Tier 2 cradds or owar &
tree year penod al 25% per year withou! the use of cregits, The thred year phagse-in perod is shown 33 the more Hrely oplion. The 2014 modes
pif canno! sxtend boyond December 30, 2014, when the % year phase-in option 15 used.

5 Tnis Hanulacturers may comply with the siandards curing the transitiona! impiemeniation yesrs using either a phasa-in 7 phage-cul approach o by

waing e Alternale NOx sparosch. The thres vear 5% allemate NOx slandand (5 snown 25 £ corresponds 1o the thred yedr phase-in peiod shown

inthe table. The twe yoar 50% phase-in NOx standand would Be 2.3 griwenr,

"GEN welery (0 geoerater engines oniy.

“ELSE” refers (o ali mobide machingry excluding generator engines.

~3

4.2.1.1. Power Category Reclassification

The new Tier 4 standards would be phased-in according {o power category. Tier 4 power
categories differ from previous power categories in that there are now only five distinct
groupings, whereas nine existed before. The five Tier 4 power categories are shown in
Tabie 4.2 above with altemating gray and white shading. Fewer categories reduce the
burden on engine manufacturers at certification and allow more compfiance options for
equipment manufacturers without sacrificing long-term post 2014 air quality benefits. For
example, more equipment flexibility aliowances would be available within a power category
that could potentially be used o address problematic applications over a longer period of
time; however, the total number of flexibility allowances for ali power categories would
remain the same, Additionally, the previous power category defined by engines

37 = kW < 75 has been split into two separate categories defined by engines

37 = kW < 56 and engines 56 = kW < 75, This regrouping would more closely match the
degree of chalienge involved in transferring advanced emission controt technology from
highway engines to off-road engines by limiling advanced NOx aftertreatment requirements
to engines greater than and equal to 56 kW. This would ease the burden of cerlifying
engines between 37 = kW < 56 due lo the less rigorous NOx standards.,

4.2.1.2. Phase-in Allowances

A new feature for diesel off-road standards in staff's Tier 4 proposal is the gradual
phasing-in of aftertreatment NOx standards for some power categories. Manufaciurers
would be allowed to continue producing engines that meet previously cerlified levels of
NMHC+NOx emissions for a portion of new sales (hereafter phase-out engines) during
years for which the phase-in provisions are permitted. Generally speaking, up o

75 percent of the engines produced in the 56 = kW < 130 power category from 2012
through 2014 could be phase-ocut engines, and 50 percent would be permitied in the
130 = kW = 560 category from 2011 through 2013. Other compliance options exist for
these categories as explained in the attached regulations and test procedures including
the use of alternate NOx standards for all engings in fieu of phase-in/phase-cut
implementation. These are the same allowances adopted by U.S. EPA in the federal
nonroad Tier 4 rule.
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4.2.2. Not-To-Exceed {(NTE) Limits

The NTE limits have been developed as a means to confirm the emissions performance of
engines under all normal in-use operating condifions, not just those encountered during
cerification testing. In the past, some diesel manufacturers were designing their engines
to perform differently depending on whether they were operated on a cerlification test cycle
or off-cycle (see subsection 2.3.3). This had a negative impact on emissions despite the
fact that the engines were meeting the cerlification limits. To ensure against a similar
occurrence in the future, staff proposes that the Board adopt NTE fimiis and test
procedures for new off-road diesel engines to align with federal Tier 4 NTE requirements
beginning in 2011. These limits and est procedures are similar {o those that U.S. EPA and
ARB have adopted for 2007 and later heavy-duty on-road diese! engines. Tabie 4.3 below
shows the NTE starting date that wouid correspond to each power category.

Table 4.3
NTE Implementation Schedule
Power Category NTE Implementation Model Year '
kW< 19 2013
18 = kW < 56 2013%*
56 = kW < 130 2012 °
130 = kW = 560 2011°
KW > 560 2011

hstes

T AR eagess o) 3 gren Bower CATRREYY ate equined 16 meel the NTE fimits.

2 NTE tmaz are no apphoebin for MO andg NAHC on phase oot engines that zre cedified
o the same numiens bouid o FELS 85 engines which were previsusly cerified undor e
Tier 3 requirements.

3 NTE feits would apply in 20032 for engines io the 37 = B < 58 pownr oalegony that s
nat comply with 2008 interim Tier 4 standargs,

4 NTE mifs oo nof appiy for pagines corldfied o rapsient silemate FELs (ALT 20%0 untesy
those engines are 3lsg cermdwed to oprional transien) standards,

For off-road diesel engines subject to NTE limits, the engine manufacturer would be
required 1o state in the application for certification that the engine is able to meet the NTE
limits under all conditions that may reasonably be expected to occur in normal equipment
operation and use. Manufaclurers would be required to maintain a detailed description of
all testing as specified in the test procedures, engineering analysis, and other information
that forms the basis for this statement.

For a limited time, engine manufaciturers would be permitied to cerlify an engine family with
NTE deficiencies. The NTE deficiency provision would allow the Executive Officer to certify
a nonroad diesel engine as compliant although some specific NTE limits may not be fully
met. This provision provides a means of relief to address the occurrence of unanticipated
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technical problems, which are fimited in nature but, cannot be resolved in time o meet
production schedules. The number of NTE deficiencies that a manufaclurer can apply for
during the first three model years of the NTE requirement is unlimited. However,
manufaclurers would not be allowed to apply for more than three deficiencies per engine
family for the fourth through seventh model years, and no deficiencies would be granted
after the seventh model year.

Table 4.4 below shows the methodology that would be used to determine NTE thresholds
for each applicable pollutant. The detailed NTE requirements, including how o perform an
emissions test, can be found in the attached test procedures.

Table 4.4
Criteria for Determining NTE Limits’
Pollutant Apply NTE Multiptier of 1.25 when ... Apply NTE Multiplier of 1.50 when ...

NOx NOx Standard or FEL = 2.5 gfkW-hr NOx Standard “ or FEL< 2.5 g/kW-hr

NMHC NOx Standard or FEL = 2.5 g/kW-hr NOx Standard * or FEL< 2.5 gikW-hr

NMHC+NOx | NMHC+NOx Standard or FEL = 2.7 g/kW-hr NIMHC+NOx Standard * or FEL< 2.7 g/kW-hr

PM PM Standard or FEL = 0,07 gikWehr PM * Standard or FEL *< 0.07 g/kWhr
CG Always Never

LR R

Other provisions as specifigd in the lest procedures may afect the calcuiation of NTE Lmits.
Engines must de cordified to thaze imits without the use of ABT credils.
For engines cermified 1o & PM FEL fess than or equal to 00T g/kWetir, the PR MTE finit shall be §.002 gikiab-nr

4.2.3. Universail Closed Crankcase Requirement

Staff proposes to amend the regulations to require closed crankcase requirements for il
off-road diesel engine engines including those previously exempted due {0 turbochargers,
pumps, blowers, or superchargers used for air induction. These changes would become
effective beginning in 2008 and phased-in by power category (see Table 4.1 above),
Optionally, crankcase emissions may be vented o the atmosphere if these emissions are
added to the total of exhaust emissions and sa long as the deterioration of crankcase
emissions is {aken into account for the purposes of certification and in-use testing (see
subsection 4.4.5). This provision would align crankcase requirements with 2007 federal
heavy-duty highway and California heavy-duty on-road requirements,

4.2.4. Smoke Test Standards

Staff proposes to amend the smoke requirements for new off-road diesel engines to afign
with federal Tier 4 smoke standards. These changes would become effective beginning in
2008 and phased-in by power category {see Table 4.1 above). With this change, engines
employing a particulate filler and certified to a Family Emission Limit {FEL) of 0.07 g/xW-hr
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or lower would be exempted from this requiremert. Smoke levels would need to take into
account the effects of deterioration for certification and irruse testing. The particulate filter
should effectively eliminate all visible smoke from an engine so equipped. Single-cylinder
engines, propulsion marine engines, and constant-speed engines would continue 1o be
exempled from this requirement.

4.3. Early Introduction incentives for Engine Manufacturers

To encourage the early introduction of Tier 4 off-road diesel engines in California, staff
proposes {0 align with the provisions in U.S. EPA’s final rule allowing engine manufacturers
to benefit from preducing engines certified to the Tier 4 standards prior to the 2011 modet
year, in exchange for the early introduction of these engines, engine manufacturers would
be aliowed to make fewer Tier 4 engines after 2011, a concept that U.S, EPA terms
"angine offsets” to avoid confusion with Averaging, Banking, and Trading (AB&T) program
credits, The number of offsels that could be generated would depend on the degree to
which the engines are able to meet, or perform betier than, the final Tier 4 standards.

Table 4.5 summarizes the requirements and available offsets for engine manufacturers in
this program. As the purpose of the incentive is to encourage the introduction of clean
technology engines earlier than required, actual emission standard levels would need to be
met, and met early, by qualifying engines {0 eam the early infroduction offsets. 1n other
words, the standards must be met without the use of AB&T credits, and acluai production
of the engines must begin by September 1 of the year prior to the first model year when the
standards would otherwise be applicable. Also, {o aveid double-counting, the early
incentive engines can earn either engine offsets or AB&T emissions credit, but not both,
Note that this is different from the approach taken in the early Tier 4 incentive program for
equipment manufacturers (see subsection 4.7.2.8) where incentives for both the engine
manufacturer (AB&T credits) and the equipment manufacturer (flexibilites) are needed to
ensure a successful early infroduction of clean engines. Since 15 ppmw sulfur diesel fuel
will be readily available in California by 2007, staff proposes 1o allow engine manufacturers
to begin certifying engines to the very low emission levels required for efigibility in this
incentive program, beginning with the 2007 model year.

An imponant aspect of the early incentive provision is that it must be done on an engine
count basis. Thatis, a diese! engine meeting new standards early would count as one and
one half diesel engines fater. This contrasts with a provision done on an engine
percentage basis which would count one percent of diesel engines early as one and one
haif percent of diesel engines later. Basing the incentive on an engine count basis
removes the uncertainty regarding fluctuations in engine sales for different mode! years.

Another important aspect of this program is that it is limited to engines sold prior to the
2013 model year for engines 19 = kW < 56, prior to the 2012 mode! year for engines
56 = kW < 130, and prior to the 2011 model year for engines 130 = kW = 560. in other
words, as in the heavy-duty orrroad diesel program, nonroad diesel engines sold during
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the transitional "phase-in" mode! years wouid not be considered “early” infroduction
engines and would therefore not be eligible for generating early introduction offsets.
However, such engines and vehicles would still be able {0 generate AB&T credits.
Because engines over 580 kW have no phase-in provisions, staff proposes {o allow offsets
{or early incentive engines in this power category for any model year prior to 2015. For the
same reason, there is no PM-oniy offset for these engines. As with the phase-in itself, and
for the same reasons, an early introduction engine could only be used to offset engines in
the same engine power category as the offsel-generating engine.

Table 4.5
Incentives for Engine Manufacturers
EARLY POWER QUALIFYING STANDARDS * PER-ENGINE
INTRODUCTION CATEGORY glkW-hr INCENTIVE
19 = kW < 56 0.03 PM
Final Tier 4 PM-Only * 3 for 2 PM-Only
56 = kW < 560 0.02 Pi4
19 = kW < 58 0.03 PM 7 4.7 NMHC+NOx
56 = kW = 560 | 0.02 PM/ 0.40 NOx / 0.18 NMHC
Final Tier 4 ALL Ifor2
GEN > 560 0.03 PM / 0.67 NOx / (.19 NMHC
ELSE > 580 0.04 Ph 7 3,5 NOx / 0.19 NMHC
Ultra Low NOx kW = 19 Final Tier 4 PM & NMHC / 0.20 NOx Zior 1

Naotes:

1 Engings must 2iso meet the Tier 4 ankeie emisdions requiremaents and must be cerificd for a8 other Tier &
requiremnents such as transient testing and Not-To-Excaed lesting as appropriate.

E Oifants must be eamed prior Lo the slan of phase-n requitements in sppiicable engine groups {priario 2013 tor
1E=hW<EE engingt, prior W 2012 for S6=RW= 130 engines, prior 1o 2811 for 1305KWEER0 engines, prior 1o FE15 for 2565
W enginen)

4.4, Certification

The amendments in this section are related to labeling, executive orders, test fuel, test
procedures, deterioration factors, and definitions.

44.1. Labeling

This section proposes federal alignment with most aspects of the labeling reguirements for
ofi-road diesel engines and equipment as well as some California specific changes.

4.4.1.1. Flexibility L.abel Content

Staff generally proposes {o align with federal labeling requirements for new off-road diesel
engines, except that the fabel must state that the engine complies with California or both
California and U.S. EPA regulations.
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However, staff also proposes a modified version of the label content for engines that qualify
under the transitiona! flexibility provisions for equipment manufaciurers (flexibility engines).
This proposal, including revised labeling content, is discussed in detail in subsection 5.1.1.

4.4.1.2. Rebuilt Labeling Prohibition

Staff aiso proposes to adopt language prohibiting the removal of the original label from
off-road diesel engines that have been rebuill or remanufaciured. This proposal is
discussed in delail in subsection 5.2,

4.4.2. Executive Orders

Staff proposes to amend the current regulations 1o clarify that engines certified under the
transitional flexibility provisions for equipment manufacturers, discussed in subsection 4.7
of this report, must be covered by an Executive Order. The txecutive Order need not be
current for the year in which the engine is used as a flexibility allowance, but may have been
issued previously 50 long as the engine was cerlified to the appropriate standards required
by the flexibility provision. This requirement is discussed in detail in subsection 5.1.2.

4.4.3. Test Fuei

Staff proposes to align with the federal nonroad rule regarding the use of uifra low-sulfur
diesel fuel {15 ppmw) as the certification test fuel for all engines in 2011 and as likewise
permitted for new engines in previous years. Since ultra low-suifur diesel fuel will be the
only fuel available to the California off-road market by 2007, previously uncerlified new
engine families for that year may also use ulira low-sulfur fuel as their certification test fuel.
Carry-over engine families that have previously been certified using higher sulfur content
certification fuel must continue to cerlify using that fuel.

4.4.4. Test Procedures

The current off-road diesel test procedures "California Exhaust Emission Standards and
Test Procedures for New 2000 and Later Off-Road Compression-ignition Engines and
Equipment, Part 1-8" will conlinue to apply through 2007 and beyond as applicabie to
engines and equipment designed to comply with the Tier 1, Tier 2, or Tier 3 standards,
New test procedures applicable beginning in 2008 for engines designed to meet the Tier 4
standards are proposed for adoption by the Board and are equivaient to the federal
requirements in 40 CFR, Part 1039 and the documents incorporated by reference. A copy
of the new test procedures is included at the end of this report in Attachment 2. Staff's
proposed amendments to the current test procedures to restrict applicability to pre-Tier 4
engines and equipment are included in Alttachment 3. "Proposed Amendments 1o the
California Exhaust Emission Standards and Test Procedures for New 2000 and Later Tier
1, Tier 2, and Tier 3 Off-Road Compression-lgnition Engines and Equipment, Part 1B.”
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The Tier 4 emission standards proposed in subsection 4.2.1 are based on using the
existing steady-state (modatl) test cycle or alternative Ramped-Modal Cycle and a new
transient test cycle specific to off-road engines. A new steady-state test cycle would also
be specified as an alternative for ransport refrigeration units {TRU)s., PM measurement
techniques have also been modified. The following subsection briefly describes the most
significant proposed amendments to the test procedure provisions,

4.4.4.1. Ramped-Modal Cycie {RMC) Alternative

The oplional RMC steady-state test cycle is a modified version of the existing steady-state
lest cycle which allows continucus PM sampling through a single filter. The RMC permits
more consistent and reliable emissions testing of diesel engines with add-on emission
control components and eliminates the downtime between modes. [t also permits the
sampling of emissions o be done on a composite basis for the whole test as opposed to
sampling emissions mode-by-mode. This continuous emission sampling approach allows
regeneration events from devices such as particulate traps to be captured more refiably
and with greater repeatability. Engine manufacturers would benefit from using this
optional cycle by virlue of the reduced cost in going o a single filter. Further, their test runs
will be subject to iess test cell "tuning” and fewer test runs will be needed to “fit” the
emission test cycle to the dynamometer in order to operate a particular engine (U.S. EPA
2004).

4.4.4.2. Off-Road Transient Test Cycle

The Nonroad Transient Composite (NRTC) test cycle, as the name implies, is the
compilation of & number of cycles developed by U.S. EPA to reproduce realistic operating
conditions for equipment such as backhoes, dozers, and other off-road equipment. it
supplements the existing off-road steady-state test cycle such that the majority of off-road
diesel engines subject to the proposed Tier 4 requirements would be required to certify
using both fest cycles. The NRTC captures transient emissions over much of the typical
off-road engine operating range, and helps to ensure effective controf of the reguiated
pollulants. This new transient requirement is expected (o significanily reduce in-use
exhaust emissions from off-road diesel engines by providing a more thorough and realistic
evaluation of emission conirol system performance. Proper fransient testing captures
engine emissions from the broad range of engine speed and load combinations that the
engine may encounter in-use, while steady-state testing capiures emissions at the eight
operating points that are typical for off-road diesel engines. Transient testing will also
identify emissions that resuli from speed and load fluctuations due to turbocharger
engagemeny, throtle lag, etc (U.S. EPA 2004).

Transient testing would be required according to the implementation schedule shown in

Table 4.6 below. in general, the requirement is applicable o al engines al the time those
engines are first equipped with advanced afiertreatment technologies for reducing
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emissions of PM or NOx. Testing would not be required for diesel engines rated above
560 kW or constant speed engines; nor would it be required for measuring NMHC, NOx,
and CO on phase-out'’ or flexibility engines.

Table 4.6
Transient Test Cycle Implementation Schedule
Power Category | Modet Year implementation *
kW< 19 2013
19 =kW < 56 2013
56 = kW < 130 2012
130 = kW =560 2011

Modas:
1 Yransien! tesling is nof reauited for engines > 580 2w
2 Transien! tesling i5 not sequired for gazeous pollutants on phasa-out engines of flex engines

4.4.4.3. Cold Start Transient Testing

To better approximate actual in-use emissions, the transient test procedure includes the
effects of engine operation after an extended period of inactivity {cold soak). Since most
advanced exhaust aftertreatment technologies work iess efficiently when cold, it is critical
{0 address cold-start emissions in the measurement test procedures. U.S. EPA has
determined, based on test data provided by indusiry, that a five percent weighting factor is
appropriate for categorizing the effects of cold-start emissions, This is based on the
scenario of an off-road engine with an overnight soak and a total of seven hours of
operation over the course of a workday. At this weighting, engine manufacturers would
likely need to take cold-start emissions into consideration when designing emission controt
strategies.

4.4.4.4. Transport Refrigeration Unit (TRU) Test Cycle

Stafl's proposal inciudes a provision for a four-mode steady-siate test cycle designed
specifically for engines used in TRU applications. This test cycle is more representative of
TRU gperation than the other steady-state cycles currently available and it may be used by
engine manufacturers in fieu of normal steady-state testing to cerify their TRU engines.
Engine manufacturers opting to use the TRU test cycle will be able to test their engines
under a broad range of intermediate test speeds at specified test cycle engine load points.

¥ This exemption applies only to phase-out engines that are certified to the same gaseous standards of
FELs as previously certified Tier 3 engines.
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4.4.4.5. PM Measurement Techniques

Staff's proposal includes changes to the test procedures to improve the precision of
emission measurements. [n general, the requirements would be nearly identical to the test
procedures adopted for implementation on 2007 and later heavy-duty on-road diesel
engines. Most noteworthy of the changes are those directed at improving the accuracy and
precision of PM measurements. These include changes to the type of PM filters that are
used and improvements in how PM fillers are weighed before and after emission
measurements, including requirements for more precise microbalances. A single filter
melhodology would replace the existing mulliple filler methodology for engines with
particulate fiters. The single filter proposat would represent a cost savings 1o engine
manufacturers.

4.4.5, Deterioration Factors

The purpose of this amendment is to ensure that technologies with undemonsirated
durability in off-road applications, such as particulate filters and NOx adsorbers,
demonstrate compliance with the proposed emission requirements throughout their useful
fives. Further, manufaciurers that choose to vent crankcase emissions to the exhaust or
atmosphere in lieu of meeting a closed system requirement must consider detericration of
these emissions when cerlifying their engines,

Listed below are proposed amendments applicable to the use of deterioration factors:

{1}  Additive deterioration {actor for exhaust emissions. Except as specified in
paragraph (2) below, an additive deterioration factor must be used for exhaust
emissions. An additive deterioration factor for a pollutant is the difference between
exhaust emissions at the end of the useful life and exhaust emissions at the low-hour
test point. In these cases, the manufacturer wouid adjust the official emission resulls
for each tested engine at the selected test point by adding the factor to the
measured emissions. If the factor is less than zero, zero would be used. Additive
delerioration factors would need to be specified (o one more decimal place than the
applicable standard.

(2}  Multiplicative detericration factor for exhaust emissions. The use of 2 multiplicative
deterioration factor would be allowed if good engineering judgment calls for the
deterioration factor for a pollutant to be the ratio of exhaust emissions at the end of
the useful fife to exhaus! emissions at the fow-hour test point. For example, if
aftertreatment technology is used, it may be appropriate to use a multiplicative
detenoration factor. The manufacturer could then adjust the official emission resulls
for each tested engine at the selected test point by multiplying the measured
emissions by the deterioration factor. If the facior is less than one, one would be
used, A multiplicative deterioration factor may not be appropriate in cases where
tesling variability is significantly greater than engine-lo-engine variability.
Mutltiplicative deterioration factors would need o be specified to one more
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significant figure than the applicable standard.

(3) Deterioration factor for smoke. Deterioration factors for smoke would always be
additive, as described in paragraph {1) above.

(4)  Delerioration factor for crankcase emissions. If an engine vents crankcase
emissions to the exhaust or to the atmosphere, the manufacturer must account for
crankcase emission deterioration, using good engineering judgment. Separate
deterioration factors may be used for crankcase emissions of each poliutant (either
multiplicative or additive). Alternatively, combined deterioration factors may be
used that include exhaust and crankcase emissions {ogether for each polittant.

4.4.6. Definitions

This section provides background on two key terms that are defined in the U.S. EPA
nonroad rule. Staff proposes alignment with the definitions of these terms.

4.4.6.1. Maximum Engine Power

In order {o assign standards more objectively, staff proposes to align with the federat
nonroad definition for "Maximum Engine Power.” The proposed definition provides more
standardized guidance than the previously utilized {erms “rated power” and “power rating”
for determining which power category an engine bejongs {0 and the applicable standards it
must meel. An engine's maximum power is the maximum brake power point on the
nominal power curve for the engine configuration. The nominal power curve of an engine
configuration is the refationship between maximum available engine brake power and
engine speed for an engine, using the mapping procedures of 40 CFR, Part 1065, based
on the manufacturer's design and production specifications for the engine. This
information may also be expressed by a torque curve that relates maximum available
engine forque with engine speed. The nominal power curve must be within the range of the
actual power curves of production engines considering normal production variability.

4.4.6.2. Maximum Test Speed

Staff proposes alignment with the federal definition of "Maximum Test Speed” as found in
40 CFR, Part 1065.515. This definition of maximum lest speed is the single point on an
engine's normalized maximum power versus speed curve that fies farthest away from the
zero-power, zero-speed point. This is intended o ensure that the maximum speed of the
test is representative of aclual engine operating characlieristics and is not improperly used
o influence the paramelers under which their engines are certified. In such cases where
the definition of maximum test speed resulls in an engine speed thal is unrepresentative of
in-use operation, the Executive Officer would have authority to specify a different maximum
speed if the manufacturer can show that the altemative is more representative (see 40
CFR, Part 1065.10(c)).
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4.5, Durability and Warranty Provisions

The U.S. EPA nonread rule did not make significant changes to the useful fife, warranty,
recall tesling periods, selective enforcement audif, or emissions related maintenance
requirements. Staff therefore proposes to retain its already harmonized provisions for
these requirements, with the addition of an updated list of emission related components io
more thoroughly reflect the emergence of advanced afterireatment technologies. However,
other provisions have been modified or appended such as in-use testing, defect reporting,
replacement engine provisions, separale afterireatment shipments, and in-use compliance
margins. These changes are addressed below. Except as noted, staff proposes to adopt
these amended or appended provisions to align with the federal requirements.

4.5.1.  In-Use Testing

U.S. EPA does not specify an in-use testing program for Tier 4 engines in its final
rutemaking, although it does obligate manufacturers {at teast on paper) to certify engines
that will meet NTE Eimits during in-use operation. Both U.S. EPA and ARB are currently
developing in-use NTE test programs for off-road diesel engines patterned after a program
that is being developed for on-road heavy-duty diesel vehicles. These in-use NTE
requirements are expected to provide superior verification of emission performance in the
field and to eventually become the in-use testing program for those engines. Staff
proposes to harmonize with U.S. EPA regarding NTE certification requirements now and
with in-use NTE requirements in the future. However, for the time being at least, California
proposes 1o retain its own in-use complance and recall program for off-road diesel
engines as previously adopted under Arlicles 2.1 - 2.3, Chapter 2, Title 13, California
Code of Regulations. No changes fo that program are proposed.

4.5.2. Defect Reporting Requirements

U.S. EPA has amended its defect reporting requirements for Tier 4 engines such that
investigations and reporis would be triggered by a number of incidences that are
proportional to engine power and the number of engines in an enging family, rather than fo
a fixed percentage as was previously practiced. The new approach should result in fewer
overall defect reports being submitied by manufacturers than would otherwise be required
under the old defect-reporting requirements because the number of defects riggering the
submission requirement rises with the engine family size.

As shown in Table 4.7, an investigation threshold of 10 percent of tfotal production, or 50
engines, whichever is greater, for any single engine family in one mode! year shall apply to
engines less than or equal to 560 kW. [n addition, a defect-reporting threshold of two
percent of total production or 20 engines will apply, whichever is greater. For engines
greater than 560 kW, the same percentage thresholds apply, but the percentage values will
be extended down lo smaller engine families to reflect their disproportionate contribution o
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total emissions. For these engines, the absolute thresholds are 25 engines for
investigations and 10 or 15 engines for defects.

Further, manufacturers are now obligated to track and report available warranty claims and
any other available information from dealers, hotlines, diagnostic reports, or field-service
personnel to identify possible defects. Staff proposes to align with U.S. EPA regarding
defect reporting requirements, which are presented in more detail in Alttachment 1 and
Attachment 2.

Table 4.7
Investigation and Defect-Reporting Thresholds
for Varying Sizes of Engine Families

Engine Size | Invesligation Threshold & Defect-reporting Threshold

Less than 500: 50 Less than 1,000: 20
= 560 kW 500-50,000: 10% 1,000-50,000: 2%
50,000+: 5,000 50,000+; 1,000

Less than 150: 10
Less than 250; 25
> 560 kW 150-750: 15
250+ 10%

7504: 2%

4.5.3. Replacement Engines

i California, manufacturers are currently required to submit a report on the number and
types of replacement engines they sell at the end of a modei year. U.S. EPA added
regulatory language to ils Tier 4 rule to address concerns that manufacturers could
potentially use the replacement-engine provisions to produce large numbers of
previous-tier engines, Specifically, U.S. EPA included a stalement that manufacturers may
not use the replacement-engine exemption o circumvent the reguiations. In addition, U.S.
EPA plans to use the data-collection provision to ask manufacturers to report the number
of engines they sell under the replacement-engine exemption. Staff proposes 1o
incorporate similar language for iis replacement engine regulatory requirements. Staff also
proposes to extend the reporting requirements to include 2006 and later model year
replacement engines. Subsection 5.3 provides additional information regarding this
proposal.

4.5.4. Separate Aftertreatment Shipment

U.S. EPA promuigated provisions that allow engine manufacturers to ship engines to
equipment manufacturers without afiertreatment devices installed or otherwise included as
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part of the engine shipment. This aflowance would femporarily exempt engines from final
assembly in cases where it would be impracticat 1o install afiertreatment devices on the
engine before shipment or where shipping the engine with aftertreatment already instailed
would require it to be disassemblied and reinstalled when the engine was placed in the
equipment. To ensure that the aflertreaiment device is properly installed and used with the
engine that it was certified with, the federal rule reguires the folfowing:

« Engine manufacturers are required o include the aftertreatment devices in the price of
the engine and provide detailed and clear instructions so that the equipment
manufacturer can readily install the engine and its components in a configuration
covered under the executive order held by the engine manufacturer.

o Engine manufacturers must have a contractual agreement obligating the equipment
rmanufacturer to complete the final assembly into a cerified configuration.

+ Engine manufacturers must ship any aftertreatment devices directly to the equipment
manufacturer or arrange for their shipment from an afterireatment device supplier.

« Engine manufacturers must tag the engines and keep records,

» Engine manufacturers must obtain annual affidavils from each equipment manufacturer
as {o the pars and part numbers that the equipment manufacturer instalied on each
engine.

« Engine manufacturers must conduct a limited number of audits of equipment
manufacturers’ facililies, procedures, and production records to monitor adherence to
the instructions it provided.

Ultimately, the engine manufacturer is responsible for the in-use compliance of the engine
as installed. Staff proposes to adop! the federal language for the separate catatyst
shipment allowance and associated requirements.

4.5.5, Other Issues

U.S. EPA also made some minor changes to the compliance program. These changes
are summarized in Table 4.8 and referenced by section. Staff believes that these changes
are straightforward and non-controversial. A detailed explanation can be found in staff's
proposed regulations and test procedures for Tier 4 off-road diesel engines in Attachment
1 and Attachment 2 of this report, respectively.
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Table 4.8
Regulatory Changes

lssue Federal Reguiatory Provision

Applicabilily to alcohol-{ueled engines §§1039.101, 1039.107
Prohibited controls §10389.115
Emission-related maintenance instructions §1039.125
Engine instaltation instructions §10638.130

Engine iabels §§1039.20, 1039.135, 1068.320
Engine family definition £1039.230
Test engine selection £1039.235
Deterioration factors §1039.240
Engines that use noncommercial fuels §1039.615
Use of good engineering judgment §1068.5

Separate shipment of afierireaiment §1068.260

Exemptions 40 CFR 1068 Subpart C

fmporting engines 40 CFR 1068 Subpart D

Hearings 40 CFR 1068 Subpart G

4.5.6. Temporary in-Use Compliance Margins

To reduce the risk of non-compliance in the early years of the Tier 4 regulation, staff
proposes that in-use standards be “cushioned” by the addition of an error margin to the
certification standards. This would align with federal requirements and would provide
assurance to off-road engine manufacturers that they wall not face recall if they exceed
certification standards by a small amount during this transition o cleaner diesel
technologies. Although off-road manufacturers are expected to beneft greatly from the
experiences gained in the on-road sector, which must meet similar standards several
years earlier, designing an engine to meel the diversity of applications in the off-road
sector wilf still be challenging. The allowance would provide relief for a limited number of
model years after the Tier 4 off-road standards take effect and would be similar {o the
provisions for 2007 and later on-road heavy-duty diesel engines.

Table 4.9 below shows the compliance margins being proposed and their applicabiiity.
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Table 4.9
Add-On Levels Used in Determining In-Use Standards

NOx PM
Engine Power Model ; z by
Years Add-On Level For Operating Add-On Levet
{gfkW-hr) Hours {g/x¥W-he}

18 = KW < 56 2613 - 2014 none 0.01
0.18 = 2000

56 = kW < 130 2012 - 2016 8,25 2001 - 3400 .01
.34 = 3400
0.18 = 2000

130 = kW = 560 | 2011 -2015 0.25 2001 - 3400 8.01
0.34 > 3400
8.16 = 2000

KW > 580 2011 - 20186 075 2001 - 3400 0.01
0.34 > 3400

b OApphcabiE Chiy I those enguiek Cetilyng Lo S18R03188 07 waih FELe 8t or below 2.1 /W tr NO»

2 Apptoabls only 10 thobe engings certdying to standards or with FELS at or below the Tier 4 PM slandards
£6.02 gmWne for BB =1 = BEG ergines, 0.63 g/Wenr for 19 =W < 36 enginas and for » 360 kW engines in
getaraler et and 0.84 gSW-hr 1oF ali other > 560 np anginash

4.6. Averaging, Banking, and Trading Program

California’s existing regulations for off-road diesel engines include an averaging, banking,
and trading (AB&T) program that mirrors the administrative provisions of the federal
program. Manufacturers are required to fulfilt the same reporting and authorization
requirements 1o ARB regarding engines certified in California as they are to U.S. EPA
regarding engines cerlified nationally. However, the California program does not restrict
the generation and use of AB&T credits within State borders, nor does it use a separate
calculation for determining credits, but rather allows California credits to be accounted for
under the federal program and used accordingly. The current AB&T program is applicable
to NMHC, NOx, and PM emissions and the Tier 4 AB&T program would continue to be
applicable to these same pollutants. In U.S. EPA’s final rule, the basic siructure of the
existing AB&T program was retained, but a number of changes were made to
accommodate the implernentation of the new Tier 4 emission standards. These changes
0 the AB&T program are intended to enhance the ability of engine manufacturers to meet
the more stringent Tier 4 standards while limiting the production of very high-emitting
engines. The new AB&T program also aims to avoid any unnecessary delays in the
transition {o new exhaust emission control technologies.

Staff is proposing that the Board adopt the amended federat AB&T program provisions.
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Since the proposed AB&T program for use in California would be identical in nature to the
federat AB&T program, staff is not providing an exhauslive explanation of the specific
requirements. Only the major provisions of the program are discussed below. The
compiete proposed AB&T program provisions ¢an be found in Attachment 2 of this reporl.

4.6.1. Family Emission Limit (FEL) Caps

The existing AB&T program for off-road diesel engines includes FEL caps, or limits, on the
maximum emission levels from credit-using engine families. No engine family may be
cerlified above these FEL caps. These fimits provide manufacturers with compliance
flexibility while protecting against the introduction of unnecessarily high-emilting engines,

Table 4.10 confains the proposed FEL caps and the effective model year for the FEL caps
(along with the associaled proposed Tier 4 standards). As proposed, a new transient test
will be required for most engines, as well as the current steady-state test, The FEL
established by the engine manufaciurer will be used as the enforceable fimit for the
purpose of compliance testing under both test cycles. in addition, under the NTE limits, the
FEL times the appropriate multiplier will be used as the enforceable imit for the purpose of
such compliance testing.
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Table 4.10
FEL Caps for the Tier 4 Standards in the AB&T Program

NOx or NOx or PM oM
POV‘Jer {NMHC+NOX) (NMHC"}‘NOX) Standard F«EL C
a
alk\i-hr
WA < 10 : {105} for < 8 kW 2
2008 + {7.5) (9.5)" for = & KW 0.40 8.80
2008 - 2012 (7.5}’ {8.5)" 0.30 0.60
19 = KW < 37
2013 + 4.7 (7.5)" 0.03 0.05*
2008 - 2012 ° 0.30 0.40
37 =kW <38 (4_7)‘ {7_5}f
2013+ °¢ 0.03 0.05°
56 = kKW < 130 2017 + 0.40 0.80 7 0.02 0.04 *
130 = kW = 560 2011 + 0.40 0.80 5 0.02 0.04
3.5
KW > 580 2011 - 2014 . 6.2 0.10 0.20
067"
Gengrator Sets - 7 3
W > 580 2015 + 0.67 1.07 0.03 0.05
Else 2015 + 35 6.2 0.04 0.07*
KW > 560 | : ‘ :
Paing

T Thinig the previous bt combined (NMHCNOx) standarg o FEL tap, Thase fevels are oot being revised and are hoted Rere oolely
for teferencs.

2 Amanufacture: may defay implementation untd 2010 and then comply with & PM slandard of 060 gieWhhr for ai-cooled.
hand-alariabie, dieci-injection engines under W

3 Thisas @ combined (INMBC NGO standare o FEL cap.
A desoribed in ihe folipwng sechon. & small cumber of engines are aliowed 10 daced this FEL cep.

5 Tre FEL caps oo nof apply i the manufaeiurer opts out of the 2008 stanazrds. in such cases, the exising Trer 3 stendsrds ans FEL

CARE CHnhnRE WO SHply.

The FEL caps spply in mode! verr 2012 the manutacturer opls oot of the 2008 slansaryy,

For engwes cortified a5 phasne-out angines, the NMHCNOx FEL caps for the Tior 3 standards sopiy.

e conded 10 the atternative NOx standargs during the phase-in, the NO= FEL caps shown in Tabies 442 ang 413 appiy.

Trg 087 gaol-by NG slandsrd sppies only 10 engings above 500 KW used in generator sefs.

(el e T SN va

4.6.2. Limited Use of Higher FEL Caps

U.S. EPA is allowing a limited number of engines to have a higher FEL than the caps
noted in Table 4.10 under certain circumstances. The FEL cap for such engines would be
set based on the level of the standards that applied in the year prior o the new standards
and wilt allow manufacturers to produce a limited number of engines certified to these
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earlier standards in the Tier 4 imeframe. The allowance to certify up to these higher FEL
caps will apply to Tier 4 engines 19 = kW = 560 beginning as garly as the 2011 model
year, and will apply {6 engines above 560 kW starting with the 2015 model year. The
provisions are intended lo provide some limited flexibility for engine manufaclurers as they
make the transition {o the afterireatment-based Tier 4 standards while ensuring that the
vast majority of the engines are converied {o the low-emissicn technologies expected
under the Tier 4 program.

Staff is proposing to adopt the same limited use provision for higher FEL caps. Under
these provisions, a manufacturer would be allowed to cerdify up to 40 percent of its engines
above the FEL caps shown in Table 4.10 over the first four years the afterireaiment-based
Tier 4 standards take effect. This percentage would be calculated as a cumulative total of
the percent of engines exceeding these FEL caps in each year over the four years. A
maximum of 20 percent would be allowed in any give year. After the fourth year the Tier 4
standards apply, the allowance to certify engines using the higher FEL caps wil still be
available but for no more than five percent of the engines a manufacturer produces in each
power category in a given year,

Table 4.11 presenis the model years, percent of engines, and higher FEL caps that will
apply under these aliowances. Engines certified under these higher FEL caps during the
first four years would not be reguired 1o perform transient testing or NTE testing, and
air-charged engines 56 = KW = 560 would not be required to have closed crankcase
contrals. However, beginning in the fifth year, when the five percent allowance takes effect,
these engines will be considered Tier 4 engines and all other requirements for Tier 4
engines will also apply, including the Tier 4 NMHC standard, transient testing, NTE testing,
and closed crankcase controls.
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Table 4.11

Allowance for Limited Use of FEL Caps Higher than Tier 4 FEL Caps

Power Catego Model Years E;‘;g;:;ii ﬁfdimi:;erd NOx FEL Cap PMFEL Cap
gory 9 (g/RW-hr) (Q/KW-hir)
FElLs
2013-2016° 460 °
19 < kKW < 56 Mot applicable 0.30
2017 + ' 5%,
2012 - 2015 40% ¢ 44 fornp <75 046  forhp < 75
56 < kW < 130 .
2016 + 5% 38°%forhp > 75 0.30 “forhp > 75
2011 - 2014 405 ® ) .
130 < kW < 860 38° 0.20"
2015 + 5%
2015 - 2018 4054 ¥
> 580 kW 3.5 0.0
20198 + 5%

Motss:

For manufacturers chausing 1o opt ol of the 2008 modet year Tier & standards for engines 37 = MW < 56 and instexd comply with the Tier 4
slandards beginning in 2012, the 40% allowance would spply to moder years 20717 eough 2015, and tne 5% adlowance would apply 1o
model year 2036 and therealien

Comphanae with 0% Emit is determined by sading the peccent of engmes Wit have FELs above e FEL caps shown in Tatle 4,10 i
each of he four years, A manulacturer may nol Bave more than 20% of its engines excesa the FEL caps shown i Table 4,10 in any modet
YRR Y BNy pOwar Categoy.

Tre aliewancs 1o cedify 1o the higher NOx FEL cap it not applicable duning the phase-in perisd.

Tre higher PM FEL cap is applicable 1o phase-cut engines only duting the phaseqn pencd.

The fimits of 40% or 5% allowed o excsed the NOx FEL cap would 3ppiy 10 6ngines used in gensralor sels only. (Engines » 580 kW uses
i olber machings are allswed 1o have 3 NOx FEL a5 high a3 £.2 gRW-hed The imils of 40% or 5% aliowasd to exceed the PM FEL cap
wouhl apply 16 all enginey above 580 kW,

4.6.3. Restrictions

Under the Tier 4 program, manufacturers could simultaneousty produce two different
groups of 56 = kW = 560 engines during the NOx phase-in period. In one group (‘phase-
out engines”), engines would certify to the applicable Tier 3 NMHC+NOx standard and be
subject to the NMHC+NOx AB&T restrictions and allowances previously established for
Tier 3. [n the other group (“phase-in engines”), engines would certify to the 0.40 g/kW-hr
NOx standard, and be subject to the restrictions and allowances under Tier 4. Although
engines in the two groups would be certified to different standards, manufacturers would be
allowed {o transfer credils across these two groups of engines with the following
adjustment to the amount of credits generated.

Manufacturers will be able to use credits generated during the phase-out of engines
certified to the Tier 3 NMHC+NOx standard 1o average with engines certified to the
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0.40 g/kW-hr NOx standard, but these credits would be subject to a 20 percent devaluation
o compensate for the contribution of NMHC in the Tier 3 standard. Thus, each gram of
NMHC-+NOx credits from the phase-out engines will be worth 0.8 grams of NOx credits in
the new AB&T program. The ability to average credits between the two groups of engines
will give manufaciurers a greater opportunity to gain experience with the low-NOx
technologies before they are required to meet the final Tier 4 standards across their full
production. The 20 percent discount will also apply, for the same reason, to all
NMHC+NOx credits used for averaging purposes with the NOx standards for engines
equal to and greater than 56 kW.

Another restriction will be that manufacturers may only use credits generated from other
Tier 4 engines or from engines certified to the previously applicable tier of standards,
except for engines in the power category 37 = kW < 56. Manufacturers would be allowed
to use previously generated Tier 2 credits to demonstrate compliance with the interim Tier
4 standards in 2008 for this power category. Manufacturers that choose instead to comply
with the Tier 3 standards in 2008 and only the final Tier 4 standards in 2012 would not be
allowed lo use Tier 2 credits on Tier 4 engines. Only Tier 3 credits could be used under the
standard provisions,

An additional restriction concerns the use of AB&T credits above the 560 kW threshold.
Because the standards for Tier 4 engines greater than 560 kW will not be based on the
use of PM afterireatment technology in 2011, or NOx aftertreatment for all engines except
generators in 2015, manufaciurers will not be allowed to use credits from these engines {0
demonsirate compliance with engines equal (o and below 560 kW,

4.6.4. NOx FEL Caps for Engines Certified to the Alternative NOx Standards

As proposed, a set of alternative NOx standards will be allowed for those manufacturers
that need to certify “spiit” engine famities during the phase-in years. These engines will be
allowed lo participate in the AB&T program. Table 4.12 presenis the FEL caps thaf will
apply o engines certified to the alternative NOx standards during the phase-in years.
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Table 4.12

NOx FEL Caps for Engines Certified to the Alternative NOx Standards

Power Cateao Alternative NOx Standard NOx FEL Cap
gory (g/kW-hr) (G/kW-hr)
56 = kW < 130
50/50/100 phase-in option 2.3 3.0
56 = kW < 130 4.4 {for 56 = kW < 75)
25/25/25/100 phase-in option 3.4 38 (for 75 = kW < 130)
130 = kKW = 560 20 27

Since manufacturers will be allowed o use AB&T for demonstrating compliance with the
alternative standards for engines 56 = kW = 560, manufaciurers will also be aliowed to
exceed the FEL caps noted in Table 4.12. These would be included in the 40 percent of
engines allowed to exceed the FEL caps over the first four years in which the Tier 4
standards are in effect. Table 4.13 presents the NOx FEL caps that would apply to
engines certified under the altemative standards limited by the 40 percent cap over the first
four years. For manufacturers certifying under the reduced phase-in option (25/25/25/100
percent), engines may not exceed the FEL cap during the years the alternative standard
applies.

Table 4.13
Limited Use NOx FEL Caps Under the Alternative NOx Standards
Power Category Model Years NOx FEL Cap {g/&kW-hr)
56 = kW < 130 4.4 for kW < 75
S0i3G/100 phase-in oplion 2012-1013 38 for kW = 75
130 = KW = 560 20112013 3.8

All AB&T program provisions are described in greater detail in the proposed regulatory
amendments, standards and test procedures in Attachment 1 and Attachment 2 of this
repori, respectively,
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4.7, Equipment Manufacturer Transitional Flexibility Provisions

The sections that follow describe the main components of the U.S. EPA Tier 4 flexibility
program, which is similar to the proposed California provisions with the exception of
labeling requirements for flexibility engines. California’s proposed modifications to the
label content are discussed in subseclion 4.7.2.9.

4.7.1. Original Flexibility Program

California incorporated U.S. EPA's transitionat flexibility program for equipment
manufacturers as part of the Tier 2 and Tier 3 amendments to the off-road diesel
regulation. This original program is still in the early stages of implementation, but to date
the program appears to be working as intended with most equipment manufacturers
having used up only a portion of their aliowances according to U.S, EPA data.

Engines that do not meet current model year emissions standards, but which have been
previously certified, and can be used by equipment manufacturers in their existing product
offerings without significant modification, are eligible to be sold new under the provisions of
the transitionat flexibility program for equipment manufacturers. The flexibility program is
infended to provide refief in the event that an engine suppiier does not provide enough lead
time for an equipment manufacturer to modify the chassis of a particular piece of
equipment to accommodate a new engine that may be packaged significantly differently
than the previous modei. Each equipment manufacturer is permilted {o install previously
certified engines in equipment adding up to 80 percent of one year's nationai production
spread out over a period of seven years. There are additional allowances for small volume
manufacturers and for hardship sifuations that can extend the percent of production
allowances. The provisions of this original program were not intended to be used heyond
the 2014 mode! year.

Equipment manufacturers do not need to apply for permission to use these provisions;
however, engine manufacturers must annuaily submit a list of equipment manufacturers
requesting flexibility engines, including engine models and quantities, as part of their
certification applications. The program is adminisiered on a national level by U.S. EPA,
and California is a special participant entitled to the same reporting, notification, and
approval authority as U.S. EPA for engines sold within the State. There are no iimits on the
number of flexibility engines that can be sold in a particular state so long as the total from
all states does not exceed 80 percent of the national sales for one year,

Under this original program, flexibility engines were not specificaily required lo posses
emission labels indicating their participation in the program. Some manufacturers have
voluntarily attached labels to their flex engines, but in most cases the informalion they
provide serves little purpose in helping to identify the specifications of the engine.
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4,7.2.  Tier 4 Flexibility Program

I its Tier 4 rulemaking, U.S. EPA adopted a new round of flexibility provisions for
equipment manufacturers to help ease the transition to Tier 4 requirements. Although
modeted after the original program, this new provision includes several new and enhanced
features o prolect against possible abuses and to provide better understanding of the
extent to which the flexibility provisions are being used and distributed. No longer allowed
is the provision for using uncertified engines in applications below 37 kW. The Tier 4
program aiso identifies new opportunities for flexibility not provided for in the original
proposat. The foliowing subsections summarize the main components of the program,
including a supplement to the federal program proposed by siaff to ensure a more
identifiable and enforceable deployment of flexibility provisions in Califoernia through more
descriptive engine labels.

4.7.21. Percent-of-Production Allowances

The percent of production allowances under the Tier 4 flexibility program remain the same
as under the original program. Each equipment manufacturer is allowed to produce
flexibility engines over a seven year period in cumulative quantities that sum up to 80
percent of a single year's national production at the end of the seven year pericd. The
allowances would apply separately to each of the five Tier 4 power categories, as defined
in subsection 4.2.1.1, with eligibility beginning the year Tier 4 standards first apply to that
category. With fewer Tier 4 power categories than under the previous program, more
engine families will populate each category resulling in proportionately more flexibility
allowances that could potentially be used to extend the iead tme for bringing an especially
challeniging engine family into compliance with the Tier 4 standards. Tabie 4.14 shows the
applicable usage periods for each power category.
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Table 4.14
Flexibility Usage Periods

Cpa‘t:’e“c’;rw ?fg‘éﬁg‘;}: F*e""‘z*ﬁgdi‘?ﬂ'ffag?“m‘s Flexibifity Standards
Tier 2/3 2000 - 2006 Pre-controlied
< 19 kW
Tier 4 2008 - 2014 Tier 2 Standards
Tier 213 1899 - 2005 Pre-controliad
19 = kW < 37 Tier 4 2008 - 2014 Tier 2 Standards
Tier 4 Delayed 2012 -2018 hMode! Year 2008 Tier 4 Standards
Tier 2/3 2004 - 2010 Tier 1 Standards
37 = kW< 58 Tier 4 2008 - 2014° Tier 3 Standards
Tier 4 Delayed 20122018 Model Year 2008 Tier 4 Standards
Tier 2/3 2004 - 2010 Tier 1 Standards
58=kW <75 Tier 4 2012 - 2018 Tier 3 Standards
Tier 4 Detayed 2014 - 2020 Model Year 2012 Tier 4 Standards
Tier 213 2003 - 2009 Tier 1 Standards
75 = KW= 130 Tier 4 2011 - 2017 Tier 3 Standards
Tier 4 Delayed 2074 - 2020 Modet Year 2011 Tier 4 Standards
2003 - 20097
Tier 2/3 2001 - 2007° Tier 1 Standards
130 = kW = 560 2002 - 2008°
Tier 4 2011 - 2017 Tier 3 Standards
Tier 4 Delayed 2014 - 2020 tModel Year 2011 Tier 4 Standards
Tier 2/3 2006 - 2012 Tier 1 Standards
> 560 KW Tier 4 2011 - 2017 Tier 2 Standards
Tier 4 Delayed 2015 - 2021 todel Year 2011 Tier 4 Slandards
Motes

dn T B e

This usage pericd is only avadabie o intenm Tier 4 slandards have Deen Met atatting in 2008

Apphes 10 the power fange 130 = KW < 225
Apphis 1o the power range 225 = kW < 450
ApphEs Lo the powet range 4505 = yW = BG40

Staff estimates that the entire 80 percent flexibility allowance, if used to its maximum extent
by all equipment manufacturers, would result in a one percent increase in NOx emissions
{2.1 TPD) and about a six percent increase in PM emissions (0.6 TPD), statewide, in
2020. However, the equipment manufacturer flexibilily program is a key factor in assurnng
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sufficient lead time to implement the Tier 4 standards as scheduled.

Regarding flexibility alflowances, the {ollowing engines wouid not have o be included in the
equipment manufacturer's percent of production calculations: 1) diesel off-road equipment
using engines built before the effective date of the Tier 4 standards, 2) equipment using
engines certified to the previous Tier of standards under any small business provision,

3) al engines certified to the Tier 4 standards, including those engines that produce
emissions at higher levels than the standards, bul for which an engine manufacturer uses
AB&T credits to demonstrate compliance {they would count as Tier 4 complying engines),
and 4) engines that meet the Tier 4 PM standards, but are aliowed {0 meet the Tier 3
NMHC+NOx standards during the phase-in period (they would also count as Tier 4
complying engines).

4.7.2.2. Delayed Implementation Option

A provision of the Tier 4 flexibility program allows equipment manufaciurers to choose
when 1o begin using flexibility allowances. As shown in Table 4.14 above, the start of the
seven year period may generally be delayed to coincide with the commencement of finat
Tier 4 standards rather than the start of interim standards. Allocations for engines less than
19 kW mus! be used starting in 2008 since no interim standards are specified for this
range of engines.

Although this provision has the potentiat to delay the promulgation of final Tier 4 standards
from a fleet-wide perspective, there would be no loss in long-term emission benefits
according to U.S. EPA since the flexibility engines under the delay schedule will have o
meet more stringent standards than under the non-delay schedule. Furthermore, more
engines with particulate filters will be introduced during the interim standards period to
miake up for the unused flexibility engines resulting in greater short-term PM benefits than
under the non-delay schedule,

4.7.2.3. Small Volume Allowances

The Tier 4 flexibility program provides a choice between the same relief for small volume
manufaciurers as under the original flexibility program, or an optional provision that would
allow fewer aliowances per power category. but which could be spread out over multiple
engine families.

Under the original proposal, a manufacturer would be allowed to exceed the 80 percent of
production {otal for its flexibility aliowances and produce a total of 700 flexibility engines per
power category to be used over seven years in no more than 200 engine increments per
year per power category. Further, this allowance applies to only one engine family per
power category for the duration of the seven years. Since some small volume
manufacturers produce several engine families in a year, this relief may not go far enough.
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The alternate small volume allowance addresses this situation by permilling a total of 525
fiex engines to be produced per power category over a seven year period for use in
appiications less than 130 kW with no more than 150 fiex engines to be used per year per
power category. For applications requiring engines greater than or equal to 130 kW, a
manufacturer may produce a total of 350 flex engines per power category to be used over
seven years in 100 engine increments per year per power category. There is no limit on
the number of engine families for which these alternate aliowances apply.

4.7.2.4. Technical Hardship Allowances

Staff recommends adoption of a new provision for the Tier 4 flexibility program thal would
allow equipment manufacturers to pelition additional relief on the basis of technical or
engineering hardships. Allowances of up 10 70 percent in addition to the 80 percent of
production allowance (150 percent total) could be granted should the manufacturer be able
to justify the need. This new provision would be available to all equipment manufacturers,
but would only be applicable when the equipment manufacturer is different from the engine
manufacturer. in other words, a vertically integrated manufaciurer, i.e., a manufacturer who
produces both engines and equipment, could petition additional flexibility altowances, but
enly if that manufaciurer was instalting an engine from another manufacturer into one of its
own chassis, or vice versa. This provision is most likely to benefil non-integraled
equipment manufacturers who may be at a technical disadvantage with respect to
manufacturers who produce both engines and equipment, and who can rely on other
programs such as AB&T to ease the burden of compliance, if necessary.

This additionat flexibility allowance would only be available for the Tier 4 power categories
19 = kW = 580 since engines less than 19 kW will not require advanced afterireatment,
and nearly all of the equipment above 560 kW is produced by manufacturers quatifying for
small volume allowances described in subsection 4.7.2.3.

Appeails for relief under this provision would need 1o be made in writing to the Chief of the
Mobile Source Operations Division and would be decided on a case-by-case basis, The
equipment manufacturer would have the burden of demonstrating the existence of extreme
technical or engineerning hardship conditions that are beyond its control. It must aiso
demonsirate that it has exercised reasonable precautions to avoid the situation. The
exemption could only be granted upon written application setting forth essentially why the
previously successiul refationship between engine and equipment manufacturer has not
provided adequate lead time to address a particular equipment model.

An appiication for technical hardship exemption would not be granted unless the equipment
manufaciurer demonstrates that the full 80 percent allowed under the percent of production
allowance is reasonably expected to be used up in the firs! two years of the seven-year
flexibifily period. Furthermore, any technical hardship affowance would have {0 be used up
within two years after the Tier 4 percent of production allowances stari for any power

category.
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4.7.2.5. Retroactive Use of Flexibilities

The Tier 4 flexibility program aliows equipment manufacturers to start using a limited
number of their Tier 4 flexibility alfowances, including small volume allowances, once the
seven-year period of the original flexibility program expires. In this way, a manufaciurer
could continue exemptling a troublesome Tier 3 application, if necessary, beyond the
allotted time of the original flexibility program. Equipment manufacturers may use no more
than 10 percent of their Tier 4 percent of production alfowances, or up to 100 of their Tier 4
small volume allowances, prior to the commencement of the Tier 4 standards for each
power category. Flexibility allowances provided under the technical hardship provision
cannot be used retroactively.

Using Tier 4 aliowances early will reduce the number of allowances available for
transitioning to the Tier 4 standards. The amount of equipment utilized early will be
subtracted from the total Tier 4 aliowances, leaving the remainder 10 be applied in the
normal imeframes. The short-term emissions impact associated with the early use of
fiexibility allowances in California would likely be negligible.

4.7.2.6. Early introduction Incentives for Equipment Manufacturers

In addition 1o the flexibility provisions already mentioned, equipment manufaciurers may
earn unlimited additional allowances for the early introduction of Tier 4 compliant engines,
This incentive provision is generally applicable to engines 18 = kW = 560, and conditionally
applicable to engines above 560 kW,

The purpose of this provision is {o aliow equipment manufacturers an opporiunity to share
in the benelfits for the early introduction of cleaner engines. Previously, only the engine
manufacturer was the beneficiary of early introduction credits, but this provision transfers
the incentive to the equipment manufacturer so fong as that manufacturer meets certain
criteria. if the equipment manufacturer fails to meet the requisite conditions, or declines the
flexibility aliowance, the early introduction benefits fall back to the engine manufacturer (see
subsection 4.3 for details).

Equipment manufacturers installing engines complying with the final Tier 4 standards would
eam one fiexibility allowance for each early Tier 4 compliant engine used in its equipment.
Equipment manufacturers installing engines 56 = kW = 560 that comply with the final Tier 4
PM standard and the alternative NOx standard would earn one-haif of a flexibility aliowance
for each early Tier 4 engine used in its equipment. Table 4.15 befow illustrates some of the
criteria for determining an early Tier 4 engine and the earned flexibility benefits,
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Table 4.15
Offset Generating incentives for Equipment Manufacturers

POWER QUALIFYING STANDARDS INSTALLATION FLEXIBILITY
CATEGORY {gikW-hr) DEADLINE ALLOWANCE
19 = kW < 56 8,03 PM /4.7 NMHC+NOx December 31, 2012 1 1for

0.02 PM 7 0.40 NOx /7 019 NMHC 1 for 1
B6 = kW = 130 - December 31, 2011
002 PM7IANOX DA NMHC - ifor2
0.02 PM 7 G40 NOx 7 0.18 NMHC 1 for 1
130 = k¥ = 560 - December 31, 2010
002 PMI20NOX OIS NMRC - ifor2
GEN = 560 0.03 PM 7/ .67 NOx 7 0.18 NMHC
December 31, 2014 1 for 1
ELSE > 580 0.04 PM T 3.5 NOx 7 0.19 NMHC

Notes:

1t The tnstatiation date for 37 = 0¥ < 58 ongines purchased from manufactvrers chassing 1o oot out of the 2808 model year Tiers
standards znd inslead compiy with the Tier 4 standards beginnng 0 2012 wouill be Decambear 3%, 2011

2 Tobe whigibie, engines must meel the 002 gRW-hr PM slandard and the aifernative NON standards

Benefits would be generated and used on an engine power basis across any of the power
categories within the 56 = kW = 560 power range. For exampie, an early infroduction of
seventy-five 500 kW engines could be used {o offset three-hundred and seventy-five 100
kW engines (78500 kW = 375100 kW = 37,500 kW). Other restrictions apply regarding
the generation and use of early introduction allowances pertaining {0 engines greater than
560 kW.

To provide assurance that early Tier 4 compliant engines will be placed into equipment
within a reasonabie time frame, engine manufacturers are required 16 certify candidate
engines before September 1 of the year before the Tier 4 standards take effect in order for
them o be eligible to earn offset generating credits. Similarly, equipment manufacturers
must install offse! generaling engines in equipment before January 1 of the year before the
Tier 4 standards take effect to claim credits. Compliance with transient testing
requirements, as applicable, NTE limits, and closed crankcase requirements are also
required for the early introduction allowances.

4.7.2.7. Economic Hardship Allowance

The Tier 4 flexibility program also contain a safety-valve provision whereby an equipment
manufacturer that does not make its own engines could oblain limited additional relief by
providing evidence that, despite its best efforts, it cannot meet the implementation dales,
even wilh ali the flexibility provisions cutlined above. Such a situation might occur if an
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engine supplier, without a major business interest in the equipment manufaciurer, were {0
change or drop an engine model very iate in the implementation process.

Appeals for hardship relief must be made in writing to the Chief of the Mobile Source
Operations Division, must be submitted before the eariiest date of noncompliance, must
include evidence that failure to comply was not the fault of the equipment manufacturer
{such as a broken contract}, and must include evidence that serious economic hardship o
the company would result if relief is not granted. Staff intends {o work with the applicant to
ensure that alt other remedies available under the flexibility provisions are exhausted
before granting additional relief, and would timit the period of relief to no more than one
year. Manufacturers should be able to complele their strategy on how they will meet a new
emission standard within the first year of implementation. Therefore, applications for
hardship relief would only be accepted during the first year after the effective date of an
applicable new emission standard.

Staff would like to make clear that it expects this provision {o be rarely used. Each granting
of relief would be treated as a separate agreement with no prior guarantee of success, and
with the inclusion of measures, agreed to in writing by the equipment manufacturer, for
recovering the lost environmental benefit.

4.7.2.8. Existing Inventory Aliowance and Replacement Engines

Staff proposes 1o extend provisions for equipment manufaclurers to continue using engines
built prior 10 the effective dale of the Tier 4 standards {o further ease the {ransition to the
Tier 4 standards. Federal anti-stockpiling fanguage will be appended to the provision to
harmonize with U.S. EPA,

4.7.2.9, Flexibility Engine Labeling Requirements

Staff proposes to adopt more descriptive iabeling requirements for engines produced
under the equipment manufaciurer fiexibility provisions described above than those
adopted by U.S. EPA Inits final Tier 4 rule. This proposal, inciuding the revised label
content, is discussed at length in subsection 5.1.1.

4.7.2.10. Import Restrictions

The originat flexibility program {reats foreign importers as individual equipment
manufacturers with respect {o the allocation of flexibilities. As a group, these importers
could potentially combine for more flexibility allowances than 80 percent of the foreign
equipment manufacturer’'s production for the United States market by each claiming to
quatify under the small volume flexibility provision.

To address this potential for abuse, staff proposes to align with federal requirements
specifying that only those off-road equipment manufacturers that install engines and have
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primary responsibility for designing and manufacturing equipment will qualify for the
allowances, or other relief, provided under the Tier 4 fiexibility provisions. Fareign
equipment manufacturers who comply with the provisions discussed in the proposed
reguiations and test procedures, found in Attachment 1 and Altachment 2 of this report,
respectively, will receive the same allowances and other transitional provisions as
domestic manufacturers. Importers with little involvement in the manufacturing and
assembliing of equipment will not receive any allowances or other transitional refief directly,
but may import flexibility equipment if it is covered by an allowance or transitional provision
associated with a foreign equipment manufacturer. These provisions allow transitional
allowances and other provisions to be used by foreign equipment manufacturers in the
same way as domeslic equipment manufaciurers, while limiting the potential for abuse.

Additionally, foreign equipment manufacturers that paricipate in the flexibility program will
be required 1o post a monetary bond for engines imported into the United States. The
bond requirement is necessary for ensuring that foreign equipment manufacturers are
subject to the same level of enforcement as domestic equipment manufacturers, and for
collecting any judgments assessed against a foreign equipment manufacturer for viclations
of flexibility provisions.

4.7.2.11. Enforcement and Recordkeeping Requirements

Staff proposes to exiend the enforcement and recordkeeping requirements from the
original flexibility program such that engine manufacturers would be allowed to continue to
build and self engines to meet the market demand crealed by the flexibility program,
provided they receive wrillen assurance from the equipment manufaciurers that such
engines are being procured for this purpose. Engine manufaclurers who participate in this
program would be required to annually provide copies of letiers from equipment
manufacturers requesting such engines to the Chief of the Mobile Source Operations
Division.

Equipment manufacturers choosing to take advantage of the allowances must:

(1) keep records of the production of all pieces of equipment produced for sale (on a
nationat basis) exempted under the allowance provisions for at least two full years
after the final year in which allowances are available for each power category;

(2) record the serial and mode! numbers and dates of production of equipment and
installed engines, rated power of each engine, and the calculations used to verify
that the allowances have not been exceeded in each power category; and

{3}  make these records available to the Executive Officer upon request.

Secondary manufaclurers who purchase new equipment, modify or re-label it (i.e., privately
branded equipment), and resell it as new equipment wauld be subject to the regulations in
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the same way as independent dealers and distributors. The equipment manufacturer
flexibility provisions woutld only apply to the manufacturer who originally instaiis the engine
into ihe equipment.

Al companies/imanufacturers that are under the control of 2 common entity, and that meet
the definition of an off-road equipment manufacturer, must be considered together for the
purposes of applying exemption allowances. This would provide certain benefits for the
purpose of pooling exemptions but would also preciude the abuse of the smal! volume
allowances that would existif companies could treat each operating unit 2s a separate
equipment manufacturer.

Staff recognizes that the Tier 4 flexibility program may involve a ceriain amount of
complexily and adminisirative burden; however, this program is entirely voluntary and
manufacturers not wishing to participate do not have to do so.

4.7.2.12. Notification and Reporting Requirements

As in the federal rule, staff proposes that equipment manufacturers wishing to participate in
the Tier 4 flexibifity program be required to notify the Chief of the Mobile Source
Operations Division prior to using Tier 4 allowances. No such requirement exists in the
original flexibility program. Equipment manufacturers would be required to submit their
written notification before the first calendar year in which they intend to use the transitional
provisions. Adoption of this notification requirement would help to ensure that flexibility
allowances are used appropriately in California.

The specific information to be provided to the Chief of the Mobile Source Operations
Division would be:

(1} the equipment manufacturer's name, address, and contact person's name, phone
number;

{2)  the allowance program that the equipment manufacturer intends 1o use by power
category;

{3} the calendar years in which the equipment manufacturer intends to use the
exception;

(4)  an estimation of the number of engines o be exempled under the flexibility
provisions by power category;

(5}  the name and address of the engine manufacturer from whom the equipment
manufacturer intends o obtain exempled engines; and

(6) identification of the equipment manufacturer's prior use of Tier 2 and Tier 3 flexibility
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provisions.

Siaff also proposes to adopt new reporting requirements such that equipment
manufaciurers participating in the flexibility program would be required to submit an annual
accounting o the Chief of the Mebile Source Operations Division showing their calculated
number of maximum flexibility alfowances by power category based on sales from the
previous year. Equipment manufacturers would also have to report the number of
flexibilities used and the percent of production these allowances represent for the current
year. Each report would include a cumulative calculation (both total number and, if
appropriate, the percent of production) for all years the equipment manufacturer is using
the flexibility provisions for each of the Tier 4 power categories. This proposalis
consistent with the reporting requirements of the federal Tier 4 flexibility program.

4.8, Misceillaneous

Staff proposes to amend the preemption reference in Title 13 CCR, 2420(a)(1) to clarnfy
that new locomotive engines are not subject to California’s off-road diesel regulation. Title
13 CCR, 2420(a)(1) currently references Section 208{e)(1){A) of the Federal Ciean Air Act
{42 U.S.C. 7543(e){ 1}{A)) when identifying preempt engines and equipment that are
outside the scope of applicability of the regulation. However, the preemption for new
locomotive engines is found in Section 208(e)(1)B) of the Federai Clean Air Act;
therefore, the current preemplion reference couid be interpreted not to include new
iocomotive engines, which is not the intent. Staff proposes to change the reference to
“Section 209(e)(1) of the Federal Clean Air Act {42 U.8.C. 7543(e){1}),” which would then
encompass all preemption engines as being oulside the scope of the regulation.

Staff also proposes to extend the voluniary provisions for designating Blue Sky Series
engines for Tier 1, Tier 2, and Tier 3 engines. Current requirements do not extend beyond
the 2004 model year. This change would harmonize with current U.S. EPA requirements.

5. DIFFERENCES BETWEEN CALIFORNIA AND FEDERAL REGULATIONS

Staff has endeavored 10 harmonize California’s off-road diesel proposal with the provisions
of U.S. EPA's Clean Air Nonroad Diesel Final Rule {40 CFR, Part 1039 and incorporated
Parts). To this end, ARB staff recommends that the Board adopt the majority of provisions
outlined in the federal rule, including all emission standards and implementation schedules
for California's non-preempt diesel engines, However, staff's proposal differs from the
federal program in some relatively minor, but important ways that are necessary to protect
the air quality benefits of the Mobile Source program. These differences are primarily
documentary in nature and do not present any technical obstactes for the off-road industry
to avercame. Staff is also proposing to retain its autonomous In-Use Compliance and
Recall Program previousty adopted by the Board in 2000 as part of the regulatory
amendments for 2000 and tater compression-ignition engines.
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51, Flexibility Program for Equipment Manufacturers

Although staff is in conceplual agreement with the provisions of the federal Tier 4 fiexibility
program for equipment manufacturers, additional safeguards are needed 10 ensure a more
identifiable and enforceable deployment of flexibility provisiens in California.

51.1. Flexibility Engine Labeling

1.5, EPA recognized the need for fabeling flexibifity engines in its Tier 4 rule, and now
requires both the engine and equipment manufacturer to affix labels indicating that these
engines are to be used only according fo flexibility provisions under penaity of law.
Labeling was not specifically required under the originai flexibility program adopted as part
of the Tier 2/3 regulation. Although U.S. EPA’s new fabeling requirement is a step in the
right direction, it does not go far enough in describing emissions performance to provide
verification of whether or not the flexibility engine has been correctly placed in service. The
table below is provided to show an example of why the U.S. EPA labeling requirement,
without an engine family designation, is inadequate. The table lists the cerlification level
that flexibility engines must meet depending on when the manufacturer first begins using
flexibility allowances. According to the table, Tier 3 engines could be used as flexibility
allowances in the 19 = kW < 56 power category from 2008-2014, but interim Tier 4
engines must be used if the allowances are delayed until 2012-2018. Consequently, there
is a three year overlap from 2012-2014 during which the certification ievel of the flexibility
engine could not be directly ascertained from the U.S. EPA emissions label. The other
power categories are subject to the same or similar lype of confusion.
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Table 3.1
Tier 4 Flexibility Usage Periods

Fiexibility Period Options .
Power Categor Fiexibility Standards
gory (Mode! Years) y
< 19 kW 2008 - 2014 Tier 2 Standards
2008 - 2014 Tier 3 Standards *
19 = W < 58
2012 - 2018 todel Year 2008 Tier 4 Standards
2012 - 2018 Tier 3 Standards
58 = KW < 130
2014 ~ 2020 Modet Year 2012 Tier 4 Standards
2011 -~ 2017 Tier 3 Sfandards
130 = kW = 560
2014 - 2020 Mode! Year 2011 Tier 4 Standards
2011 ~ 2017 Tier 2 Standards
> 560 kW
2015 ~ 2021 Model Year 2011 Tier 4 Standards

Motes:

7 Thiz usags pericd is svailable for allswinces gromter than or equat (o 37aW only if Interim Ther 4 standards have
Besn mal statling in 305

2 Freohitity aliowances under 370W may contain engines cartfied 1o the Tier 2 stangsrds,

In practical terms, this means that ARB field investigators would not be able o determine
the appropriateness of these flexibility engines upon ingpection. Although it may be
possible to verify the emissions performance of the engines post inspection by contacting
the engine manufacturer directly, this diverts resources and hinders the field inspector's
ability to identify violations and enforce the regulation in a timely manner. Furthermore,
should the flexibilily engine ever need to be rebuilt or repaired, U.8. EPA’s label would not
be able to provide an adequate reference for determining that the engine had been rebuilt
{o at-least the original emissions specificalions as required, or that correct replacement
paris had been used to repair an emissions related malfunction.

Staff is aware that some manufacturers are voluntarily labeling their fiexibility engines, and
other manufacturers have been requested by staff {o begin iabeling or to provide more
descriptive fabeling content. However, a strictly voluntary program does not provide the
assurance of compliance and may not result in a standardized application of the remedy.
Therefore, siaff proposes to amend existing regulations such that the fabel to be altached
by the engine manufacturer must include the engine family name to which the fiexibility
engine was originally certified. In this way, ARB field investigators would be able to
immediately identify a flexibility engine and know the standards to which it was certified.
This knowledge would aid the investigator in determining that all required emission control
equipment was present on the engine, and that it had not been tampered with. The label
would also be used to identify whether or not the engine is a candidate for a {ulure retrofit
or re-power control measure in California. Although this amendment applies to the engine
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manufacturer onty, both engine and equipment manufacturers would be held responsible
for ensuring that the flexibifity engine possesses the correct fabel at the time of sale.

Staff also proposes that this amendment take effect earlier than required under the federal
rule, and apply to Tier 2/3 engines used as flexibility aliowances beginning in 2006, Under
this proposal, one of two labels with modified statements of compiiance would be affixed to
the engine to differentiate between parlicipation in the original Tier 2/3 fiexibility program or
the new Tier 4 flexibifily program. The proposed statement of compliance for these labels
would read as follows:

Enaines Allowed Under the New Tier 4 Flexibility Program

“THIS ENGINE BELONGS TO FAMILY . AND MEETS ARB EMISSION
STANDARDS UNDER 13 CCR 2423(d). SELLING OR INSTALLING THIS ENGINE FOR
ANY PURPOSE OTHER THAN FOR THE EQUIPMENT FLEXIBILITY PROVISIONS
CITED MAY BE A VIOLATION OF STATE LAWS SUBJECT TO CIVIL PENALTY.”

Uncertified Engines Less Than 37 kW Allowed Under the Tier 2/3 Flexibifity Program
“THIS ENGINE QUALIFIES FOR USE IN EQUIPMENT RATED BELOW 37 KW AND IS
EXEMPT FROM CURRENT MODEL YEAR EMISSION STANDARDS UNDER THE ARB
EQUIPMENT FLEXIBILITY PROVISIONS IN 13 CCR 2423(d). SELLING OR INSTALLING
THIS ENGINE FOR ANY PURPOSE OTHER THAN FOR THE EQUIPMENT FLEXIBILITY
PROVISIONS CITED MAY BE A VIOLATION OF STATE LAW SUBJECT TO CIVIL
PENALTY."

The revised statement of compliance does not preclude the referencing of similar federal
requirements that would be satisfied simultaneously by meeting the provisions of

Section 2423(d). Furihermore, the Executive Officer may, upon request, approve alternate
tabeling specifications provided that they meef the intent of this requirement.

51.2. Executive Order Clarification

Staff proposes to amend the existing regulations to more clearly indicate that non-preempt
engines cerified under the flexibility provisions for equipment manufacturers must be
covered by an Executive Order. The Executive Order need not be current for the year in
which the engine is used as a flexibility allowance, but may have been issued previously so
long as the engine was certified to the appropriate standards required by the flexibility
provision,

Titie 13 CCR, 2420(a)(3) defines the scope of applicability for needing an Executive Order
as "Every new off-road compression-ignition engine that is manufactured for sale, sold,
offered for sale, ... into California ... subject {o any of the standards prescribed in this article
[Article 41 ..

ARB interprets this tanguage to include engines sold under the transitional flexibility
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provisions for equipment manufacturers. In its amendment, staff intends fo clarify that
Executive Orders are required for all engines, including flexibility engines. Titte 13, CCR
2423{d}{1}(A) currently reads as follows:

“Equipment rated at or above 37kW. For off-road eguipment and vehicles with
engines rated at or above 37kW, a manufaclurer may take any of the actions
identified in the 2000 and Later Test Procedures (Section 85.1003(a}{ 1)) fora
portion of its California-directed production volume of such equipment and vehicles
during the seven years immediately following the date on which Tier 2 engine
standards first apply to engines used in such equipment and vehicles, provided that
the seven-year sum of the U.S.-direcled portions in each year, as expressed as a
percentage for each year, does nol exceed 80, and provided that ail such
equipment and vehicles or equipment contain only Tier 1 engines;”

The reference to 40 CFR, Part 89.1003(a){1) provides a list of otherwise prohibiled
actions that may be applied to flexibility engines. | reads:

“The following acls and the causing thereof are prohibiled:

(i In the case of a manufacturer of new nonroad engines, vehicles, or equipment for
distribution in commerce, the sale, or the offering for sale, or the introduction, or
delivery for introduction, into commerce, of any new nonroad engine manufactured
after the applicable effective date under this part, or any nonroad vehicie or
equipment containing such engine, unless such engine is covered by a certificate of
conformity issued {and in effect) under regulations found in this part.

(it}  Inthe case of any person, except as provided in subpart G of this part, the
importation into the United States of any new nonroad engine manufactured afler
the appiicable effective date under this part, or any nonroad vehicle or equipment
containing such engine, unless such engine is covered by a cerlificate of conformity
issued (and in effect) under regulations found in this part.”

At first bgiance, this may appear {0 exemp! flexibility engines from requiring an Executive
Crder’”; however, this would be inconsistent with language in the same section that
requires “... all [lexibility] equipment and vehicles or equipment {to] contain only Tier 1
engines;” In order to qualify as a Tier 1 engine, the engine must have been previously
certified {o the Tier 1 standard and thereby covered by an Executive Order. The purpose,
therefore, of 40 CFR, Part 89,1003(a)(1} is not to exempt fiexibility engines from needing
an Executive Order, but to exempt them from needing an Execulive Order current to the
year in which the fiexibility engines are used.

* A ~certificate of conformily” is synonymous to an Executive Order for the purpose of this reference
{Section 88.2, California Exhaust Emission Standards and Test Procedures for New 2000 and Later
Gff-Road Compression-ignition Engines, December 28, 2000},
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U.S. EPA has altempted to clanfy this provision in its final rule by referencing a new
section, 40 CFR, Part 1068.101(a)(1), which essentially rewords the prohibited actions
language in 40 CFR, Part 88.1003(a)( 1) by adding the qualifying statement that *. ..
engines must have a valid certificate of conformity for its mode! year ... |t therefore follows
that flexibility engines would be exempt from this otherwise prohibited action, which means
that fiexibility engines do not have to be covered by a certificate of conformity/executive
order for °... its model year ..." or in other words, for the model year in which it is sold. The
fuil text of 40 CFR, Part 10688.101(a){1} is copied below:

*You may not sell, offer for sale, or introduce or deliver into commerce in the Uniled
States or import into the United Stales any new engine or equipment afier emission
standards take effect for that engine or equipment, unless it has a valid certificate of
conformity for its model year and the required label or tag. You also may not take
any of the actions listed in the previous sentence with respect {o any equipment
containing an engine subject to this part's provisions, uniess the engine has a valid
certificate of conformity for its model year and the required engine label or tag. This
requirement also covers new engines you produce to replace an older engine in a
piece of equipment, uniess the engine qualifies for the replacement-engine
exemption in Sec. 1068.240. We may assess a civil penalty up {o $31,500 for each
engine in viotation.”

Staff believes this is an awkward means of clarifying the requirement that flexibifity engines
must have been previously certified and covered by a Certificate of Conformity, or an
Executive Order, and might stilt be subject to misinterpretation. Therefore, staffl instead
proposes to remove all references to 40 CFR, Part 89.1003(a)(1) in the California
regulations pertaining {o flexibility allowances and to create a subsection stating piainly
that:

“Engines used in accordance with the transitional flexibifity provisions for equipment
manufacturers described in section 2423(d) must be covered by an Execulive
Order. The Executive Order need not be current for the year in which the engine is
claimed as a flexibility allowance, but may have been issued previously s long as
the engine was certified to the appropriate standards required by the flexibility
provision.”

An Executive Order is needed in addition fo, or in lieu of, a federal Certificate of Conformity
50 that ARB has the authority to enforce non-preempt engines found to be in viclation of the
off-road diesel reguiations. Engines used as flexibility allowances prior to the adoption of
this amendment would not be subject to enforcement actions retroactively.

52 Rebuild Labeling Prohibition and Supplemental Label Requirement

Staff proposes io adopt language prohibiting the removal or defacing of the original
emissions fabel from non-preempt off-road diesel engines that have been rebuilt or
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remanuiactured. The rebuilder or remanufacturer must take care to protect the original
tabel from the effects of sandblasting, acid dipping, or any other restorative process. A
supplemental label must be affixed to the rebuilt or remanufactured engine indicating the
date of renovation and other pertinent information, but must not obscure in any way the
visibility of the original label or imply that the rebuiit or remanufactured engine is "new” or
that it belongs to an engine family other than the one to which it was originally certified.
Retaining the original label offers proof, and a means lo verify, that the engine was “rebuiit
10 a certified configuration of the same or later model year as the original engine” as
required by 40 CFR, Part 89.130{(c} and 40 CFR, Part 1068.120{f). Furthermore, the
ariginal fabel wili be used to identify whether or not the rebuilt or remanufactured engine
can be used in a future refrofit or re-power control measure, ARB investigators have
discovered that the replacement of engine labels is a common practice among some
engine re-builders.

Notwithstanding, the original label on any engine that is remanufactured to “like-new’
condition and which is recertified to current-year emission requirements including all
durability and warranty provisions, must be removed by the remanufacturer and replaced
with one identifying the engine as belonging to a family meeling current-year emission
requirements, A suppiemental label may be affixed by the remanufacturer, if desired, but
must adhere {0 the requirements for supplemental labels described in the paragraph
above.

5.3. Extension of Replacement Engine Reporting Requirements

When replacing a California certified off-road diesel engine, equipment manufacturers are
required to use the cleanest engines whenever feasible. However, if newer, Cleaner
engines do not “fit” into older equipment, the engine manufacturer may continue o produce
replacement engines that are identical in configuration in ali material respects {o the
original engine being replaced provided that 1) the engine manufacturer has ascertained
that no ceriified lower-emitting engine is available, 2) the replacement engine is properly
labeled as a replacement engine, and 3) the aciual number of replacement engines
produced for Catlifornia is reported annually.

Currently, manufacturers are only required to salisfy the replacement engine reporting
requirements, including an inventory of engines sold and proof that every effort was made
to find a cleaner replacement, through the 2004 model year, Staff proposes {o extend the
reporiing requirements for replacement engines to 2005 and subsequent model years.

5.4. In-Use Compliance/Recall Program

U.S. EPA has recall procedures in piace to ensure that cerlified engines meet the
emission standards over the useful fife of the engine. Califomnia incorporated off-road
language into its own in-use compliance and recall program under Articles 2.1 - 2.3,
Chapter 2, Title 13, California Code of Regulations in 2000. Staff is proposing no changes
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to its in-Use Compliance/Recall Program. The program will continue o be applicable to all
non-preempt off-road diesel engines in California, including those meeting the Tier 4
standards and those used as flexibility allowances. California reserves the right to
investigate and recall engines found to be in viclation of the regulations apart from U.S.
EPA, if necessary.

The California program for in-use compliance/recall should not cause manufacturers any
significant burden. The program procedures would only be performed when needed (i.e.,
when information might indicate a problem with meeling the emission standards). This
proposal will allow the ARB to continue o ensure that engines are meeting the emission
standards, regardless of any subsequent changes to the federal programs.

6. TECHNOLOGY AND FEASIBILITY

This section discusses the most likely technologies to be employed in meeting the Tier 4
standards, and the feasibility of implementing them in the timeframes proposed.

6.1. Federal Feasibility Review

The technologicat feasibility of the proposed standards has already been thoroughly
evaluated by U.S. EPA as pan of their Regufatory impact Analysis, Staff concurs with U.S.
£PA's conclusion that given the timing of the emissions standards proposed in the federal
final rule, and this report, and the availability and continuing development of emission
controt technologies, off-road diesel engines can be designed (¢ meet the proposed Tier 4
standards in the lead lime provided.

The thoroughness of the U.S. EPA analysis, and staff's concurrence with that analysis,
render redundant any exhaustive discussion of technological feasibifity in this report. This
Section will, therefore, briefly discuss some of the likely control strategies. Much of the
information contained herein is derived from Chapter 4 of U.S. EPA’'s Reguiatory Impact
Analysis: Technologies and Test Procedures for Low-Emission Engines.

6.2. Summary of Technologies

In general, manufacturers of off-road diesel engines are expected to use emission conirois
similar to those already in use by the manufaclurers of on-road diese! engines, although
effectiveness could vary due fo the different operating conditions experienced by off-road
engines and the wide variety of applications.

Arguably the most challenging consideration in transferring advanced emission contro!
technologies to the off-road will be exhaust temperature. Exhaust temperature is critical for
the regeneration of catalyzed exhaust emission control devices. The following abridgment
will focus primarily on PM and NOx aftertreatment, which staff believes to be the most likely
means of achieving final Tier 4 standards. However, some of the technologies for meeting
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interim standards will also be discussed. For the most part, staff is summarizing the
feasihility studies already performed by U.8. EPA and documented in its Regulatory
Impact Analysis pertaining to the final nonroad diese! reguiation. To complement this, staff
also provides the results of an ARB / U.S. EPA funded test program by Scuthwest
Research institute thal evaluated the performance of parficulate fiters and ultra low-sulfur
diesel fuel on three diesel engines.

6.2.1. Exhaust Temperature Management

The primary concern for catalyst-based emission control technologies is exhaust
temperature. In general, exhaus! lemperature increases with engine power and can vary
dramatically as engine power demands vary. For catalyzed diesel particulate filters
{CDPFs), exhaust temperature determines the rate of filler regeneration, and if too low,
causes a need for suppiemental means to ensure proper filter regeneration. A CDPF
controls PM emissions under all conditions and can function properly even when exhaust
temperafures are low for an extended time and the regeneration rate is lower than the soot
accumulation rate, provided that occasionally exhaust temperatures, and the soot
regeneration rate, are increased enough {0 regenerate the CDPF. Similarly, thereis a
minimum temperature (e.qg., 200° Celsius} for NOx adsorbers below which regeneration is
not readily feasible and a maximum temperature (e.g., 500° Celsius) above which NOx
adsorbers are unable to effectively store NOx. Therefore, there is a need to match diesel
exhaust temperatures to conditions {or effective catalyst operation under the various
operating conditions of off-road engines.

U.S. EPA has conducted an analysis of various operating cycles and various engine power
density [evels to better understand the matching of off-road engine exhaust temperatures,
catalyst installation localions, and catalyst technologies. This study, documented in U5,
EPA’s Reguiatory Impact Analysis, shows that for many engine power density levels and
equipment operating cycles, exhaust temperatures are quite well matched o catalyst
{emperature window characieristics. In particular, the nonroad transient composite test
cycle was shown to be well matched to the NOx adsorber characteristics with estimated
performance in excess of 90 percent for a turbocharged diesel engine tested under a
range of power densily levels. The analysis also indicated that the exhaust temperatures
experienced over the nonroad transient {est cycle are better matched lo the NOx adsorber
catalyst temperature window than the temperalures that would be expected over the
highway Federal Test Procedure (FTF) test cycle.

Still, some off-road engines may experience in-use conditions requiring the use of
temperaiure management strategies (e.qg., aclive regeneration) to effectively use the NOx
adsorber and CDPF systems. Accordingly, the cost analysis estimates for meeting Tier 4
standards assumes that all off-road engines complying with a PM standard of 0.04 g/kW-hr
or lower will have an aclive means to control temperature, although some applications likely
may not need one. Based on U.S. EPA’s analyses, staff does not believe that there are
any off-road engine applications above 19 kW for which aclive temperature management
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will not work.

6.2.2. PM Control Technologies

The following is a summary of technologies expecied 1o be used to meet the Tier 4 PM
standards.

6.2.2.1. In-Cylinder Control

The soot portion of PM emissions can be reduced by increasing the availability of oxygen
within the cylinder for soot oxidation during combustion. Oxygen can be made more
available by either increasing the oxygen content in-cylinder or by improving the mixing of
the fuel and oxygen in-cylinder. Several current technologies can influence oxygen content
and in-cylinder mixing, including improved fuel-injection systems, air management systems,
and combustion system designs. In addition {o enabling compliance with required
emission standards, the application of better combustion system technologies across the
broad range of off-road applications offers an opportunity for significant reductions in
engine-out PM emissions and possibly for reductions in fuel consumption.

6.2.2.2. Diesel Oxidation Catalysts

Diesel oxidation catalysts (DOCs) are the most common form of diese! afterfreatment
technology today and have been used for compliance with the PM standards for some
on-road diesel engines since the early 1990s. DOCs reduce diesel PM by oxidizing a
smalil fraction of the soot emissions and a significant portion of the SOF emissions. In
general, the DOC’s effectiveness {o reduce PM emissions is normally fimited {o
approximately 30 percent because the SOF portion of diesel PM for modern dieset
engines is lypically less than 30 percenl, and because the DOC typically increases sulfate
emissions, reducing the overall effectiveness of the catalyst. Limiting fuel sulfur fevels to 15
ppmw allows DOCs to be designed for maximum effectiveness (nearly 100% controt of
SCOF with highly aclive catalyst technologies) since their control effectiveness is not
reduced by suifate formation. The sulfate formation rate is stif high, but because the sulfur
level i the fuel is low, the resulling PM emissions are well controfied.

DOC effectiveness to contrel NMHC and CO emissions are directly related to the “activity”
of the catalyst material used in the DOC washcoatl. Highly active DOCs can reduce NMHC
emissions by 97 percent while low activity catalysts realize approximalely 50 percent
NMHMC control. Today, highly active DOC formulations cannot! be used for NMHC and CO
controt because the sulfur in current dieset fuel leads to unacceptable sulfate PM
emissions. However, with the low-sulfur diesel fuel that will be available under this
program, DOCs will be able o provide substantial contro! of these poliitants, The use of
DOCs is likely to factor in heavily as part of an overall compliance strategy for engines
meeting the interim PM standards in 2008. For those engines, DOCs would also provide
significant reductions in CO and NMHC. Oxidation catalyst technologies (i.e., DOCs and
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CDPFs) generally will also be an effective tool for ensuring compliance with the NTE
provisions of the Tier 4 program. in addition, test data show that toxics such as polycyclic
aromatic hydrocarbons {PAHs) can be reduced by more than 80 percent with a DOC (RIA4
2004).

6.2.2.3. Diesel Particulate Filters

CDPFs have been shown to be very effective at reducing PM mass by dramatically
reducing the soot and SOF portions of digsel PM. In addition, recent data show that they
are aiso very effective af reducing the overall number of emitled particles when operated
on ultra low-suffur fuel (RIA4 2004). CDPFs have been shown to reduced pariicle count by
over 95 percent, including some of the smallest measurable particies (< 50 nanometers).
The combination of CDPFs with ultra low-sulfur fuel is expected to result in very large
reductions in both PM mass (> 90 percent) and the number of ulira-fine pariicles. CDPFs
are also capable of decreasing NMHC in excess of 90 percent.

Engine operating conditions have littte impact on the particulale trapping efficiency of
CDPFs, so 90 percent and greater efficiencies for elemental carbon particulate matter will
apply to engine operation within the NTE zone and over the regulated transient cycles.
These efficiencies will also be realized over steady-stale test conditions such as the
International Standards Organization C1 scheduie. However, CDPF performance is
dependent on the filter's abilily to regenerate accumulated particulates and on sulfate
formation. Sulfate formation will reduce the measured removal rate of particulates at some
NTE operating conditions and some steady-siate modes, even when using 15 ppmw sulfur
diesel fuel. Additionally, a minimum operating temperature must be achieved for CDPF
regeneration 1o occur, Exhaust iemperature can vary significantly depending on operation
and duty-cycle, and may not be sufficient to initiate regeneration for some off-road
applications using a passive system. For these applications, an aclive diesei particulate
filter system (i.e., one thatl requires external heatl) may be necessary to ensure that
temperature remains high enough, long enough to aliow regeneration to occur, Although
not typically an issue with new engines, excessive oil consumption can also reduce the
efficiency of passive COPFs due {o the high content of sulfur in the lubricating oil. Aclive
particulate filters may be needed 10 ensure regeneration for these engines.

Recent testing by the Southwest Research Institute (SwRI), in San Antonio, Texas, under
joint confract with ARB and U.8. EPA, clearly demonstrated that the proposed Tier 4 PM
standards are achievable on off-road diesel engines using passive particuiale fillers and
uitra low-suifur diese! fuel. The engines evaluated were a 1989 Caterpilar 3408 rated at
358 kW, a 1999 Cummins QSL9 rated at 242 kW, and a prototype development engine
hased on a 1995 Deere 4045T rated at 81 kW. All three engines were {ested on a number
of transient and steady-state test cycles, including the nonroad iransient composiie test
cycle, with and without particulate filters. Emissions performance with passive fillers was
typicaily well below the 0.02 g/kW-hr proposed PM standard. Table 6.1, below, shows the
PM results for each engine as evaluated on the nonroad transient composite and the C1
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steady-state lest cycles. Parliculate filters were supplied by DCL, Inc., and Engine Control
Systems, inc., with substrates from Corning and Delphi (SwR! 2004). Based on the resuits
of this study, staff believes that engine manufacturers should have great success in
empioying CIH°F technology as proposed.

Table 6.1
Catalyzed Diesel Particulate Filter Testing at SwRi
Transient and Steady-State PM Resuits
Caterpiilar, Deere Development Engine, and Cummins

! PM (g/kW-hr) R
Engine Test Cycle Reduction
Engine Out w/ Filter
Transient 0.343 0.012 96 %
CAT 3408
Steady-State 0.170 0.015 91 %
DDE Transient 0.182 0.017 91 %
4045P | gieady-Siate 0.173 0.013 82 %
Transient 0.208 0.007 97 %
CUM QSLS
Steady-State 0.159 0.011 93 %
Figte;

T Transien! testing was poricemed on the U8, EPA nohiosd ansent Sompesie 1est oyole and steady-stale lesting
: ¥ ¥
was perdormed on the S-mode OF (el oycly,
& Tre sulfur content of the fuet uned in these evaiuabons was measured by SwRito pe 12 parts per mifion by
wesight

6.2.3. NOx Control Technologies

The rate of NOx formation in the combustion chamber is exponentially related to peak
cylinder temperatures and is also strongly related to nitrogen and oxygen content. NOx
controt technologies for diesel engines have traditionally focused on reducing emissions by
lowering the peak cylinder temperatures and by decreasing the oxygen content of the
intake air.

6.2.3.1. In-Cylinder NOx Control

Fuel injection timing retard, fuel-injection rate control, charge air cooling, exhaust gas
recirculations (EGR) and cooled EGR are some forms of in-cylinder NOx control. The use of
these technologies can result in significant reductions in NOx emissions, but are limited
due to practical and physical consiraints of helerogeneous diesel combustion.

U.S. EPA's Highway Diesel Progress Review Report investigated the extent to which
in-cylinder NOx controf technologies had advanced. The report noted that a number of
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diesel engine manufacturers introduced cooled EGR systems on their heavy-duty diesel
engines in 2002 that met the 2004 emission standards for NMHC+NOx (3.4 ghkW-hr),
Engine manufaciurers have demonstrated that these systems can be further refined to
allow NOx emissions compliant with the 2007 NOx averaging evel of approximately

1.6 gfkW-hr. To reduce NOx emissions below 1.6 g/ik\W-hr, engine manufacturers will ikely
need to increase EGR flow rates. Although there are chalienges o applying simifar
technologies to off-road diesel engines (most notably the lack of ram-air for cooling),
fundamentat NOx control technologies are applicable to all diesel engines. The continuing
development of heavy-duly orrroad diesel technologies for in-cylinder NOx control, such as
cooled EGR and Caterpillar's Advanced Combustion and Emission Reduction Technology
(ACERT), is a good indication that off-road dieset engines 19 = kW = 560, and non-
generator off-road engines greater than 560 kW, wili be able to comply with their
respective Tier 4 standards,

A new form of diesel engine combustion, commenly referred lo as homogenous diesel
combustion, or premixed diesel combustion, can give very low NOx emissions over a
limited range of diesel engine operation. In the regions of diesel engine operation over
which this combustion technology is feasible {light-load congitions), NOx emissions ¢an be
reduced enough to comply with the 0.4 g/lkW-hr NOx emission standard. Some engine
manufacturers are already producing engines that utilize this technology over a narrow
range of engine operation. Unfortunately, it is not currently feasible {o apply this technology
over the full range of diesel engine operation.

6.2.3.2. lLean-NOx Catalyst

Passive and active [ean-NOx catalyst systems have been under development for some
ime. However, neither system typically yields more than a 30 percent reduction in NOx.
The active lean-NOx catalyst injects a reductant’” that serves to reduce NOx to nitrogen
and oxygen (diese! fuel is typically used as the reductant). The reductant is introduced
upsiream of the catalyst and reduces oxygen locally allowing NOx emissions to be reduced
by the catalyst.

The lean-NOx catalyst washcoat incorporates a zeolite™® technology that acts to adsorb
hydrocarbons from the exhaust stream. Once adsorbed on the zeclile, the hydrocarbons
witl oxidize and create an oxygen-poor region that is more conducive to reducing NOx. To
promote hydrocarbon oxidation at lower temperatures, the washcoal can incorporate
platinum or other precious metals. The platinum also helps {o eliminate the emission of
unburned hydrocarbons that can occur if too much reductant is injected, referred to as
“hydrocarbon slip.” With platinum, the NOx conversion can take place at the low exhaust
temperatures tha! are typical of diesel engines. However, the presence of the precious
meials can lead to production of sulfate PM.

¥ A subsiance capable of bringing abaut the chemical reduction of another substance as it itself is oxidized.
# Zeolites are three-dimensional, micro-porous, crystalling solids with welk-defined structures used to adsorb
a varigty of malerials including volatile orgame chemicals, isomers, and gases,
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Although active lean-NOx calalysts have been shown to provide up 1o 30 percent NOx
reduction under fimited steady-state conditions, this NOx control is achisved with a fuel
economy penalty upwards of seven percent due to the need to inject fuel into the exhaust
stream. NOx reductions over the transient onroad FTP cycle are on the order of twelve
percent due to excursions outside the optimum NOx reduction efficiency temperature range
for these devices. Consequently, the active lean-NOx catalyst does not appear to be
capabie of enabling the significantly lower NOx emissions required by the Tier 4 NOx
standards,

Passive lean-NOx catalysts use no reductant injection. The passive lean-NOx catalyst is
therefore even more limited in its ability to reduce NOx because the exhaust gases
normally contain very few hydrocarbons. For that reason, current passive lean-NOx
catalysts are only capable of ten percent steady-state NOx reductions. Neither of the lean-
NOXx catalyst technologies described can provide the significant NOx reductions necessary
to meet the Tier 4 standards.

6.2.3.3. NOx Adsorber

The NOx adsorber is an extension of the three-way catalyst technology developed for
gasoline powered vehicles more than twenty years ago. it enhances the three-way catalyst
function through the addition of storage materials on the catalyst surface that can adsorh
NOx under oxygen-rich conditions. NOx adsorbers work {0 control NOx emissions by
storing NOx on the surface of the catalyst during the lean engine operation typical of diesel
engines. The adsorber then undergoes subsequent brief rich regeneration events through
the injection of a reductant (typically fuel) where the NOx is released and reduced across
precious-metal catalysts. The NOX slorage period can be as short as 15 seconds, or as
along as 10 minutes, depending on engine-out NOx emission rates and exhaust
temperature. This method for NOx contro! has been shown to be highly effective when
applied to diesel engines, bul has some technical challenges associated with it. Primary
among these is suifur poisoning of the catalyst.

NOx adsorber performance can be enhanced by incorporating a CDPF into the system.
Partial oxidation of the secondary fuet reductant injected into the exhaust during
regeneration could lead o soot formation. Using a CDPF upstrean of the NOx adsorber,
but downstream of the secondary fuel injection, allows partiat oxidation of the fuel
hydrocarbons to occur on the surface of the COPF. The CDPF efficiently captures any
soot formed during partial oxidation of the injected fuel, preventing an increase in soot
emissions. The partial oxidation reaction over the CDPF is exothermic and can be used to
increase the rate of temperature rise for the NOx adsorber, similar to the use of light-off
catalysts with cascade three-way catalyst systems in gasoline vehicles. The fuel economy
penalty from injecting the reductant varies depending on NOx adsorber control strategy, but
a typical value Is abowt three percent.
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The ability of a diesel engine equipped with a NOx adsorber to control NOx emissions
consistently in excess of 80 percent is dependent on the management of temperature.
When the engine and NOx adsorber-based emission control system are well maiched and
integrated, NOx reductions can be far in excess of 90 percent. Conversely, if exhaust
temperatures are well in excess of 5007 Celsius, or well below 200° Celsius, for significant
periods of engine operation, NOx control efficiency may be reduced. Researchers are
developing and testing new formulations designed to increase the high temperature
stability of the NOx adsorber and o widen the window of operation.

A NOx/Oxygen {O;) sensor is needed for NOx adsorber regeneration confrol and is a
component originally designed and developed for gasoline powered vehicles. Oxygen
sensors have proven (o be extremely reliable and long lived in passenger car applications,
which see significantly higher temperature ranges than are normally encountered on a
diesel engine. There is no reason why the application of a NOx/Q: sensor on a diesel
engine should prove more difficull. While diesel exhaust can cause fouling of the NOx/O;
sensor damaging its performance, this situation ¢an be addressed through the application
of a CDPF in front of the sensor. The CDPF then protects the sensor from PM, but does
not hinder its operation.

As previously mentioned, one of the technical challenges associated with NOx adsorbers
relates to suifate poisoning. While NOx adsorbers are known to be extremely efficient at
storing NOx on the surface of the catalyzing surface during lean operation, they are,
unforiunately, aiso efficient at storing oxides of sulfur (SOx). In fact, SOx has significantly
more affinity for the adsorber than NOx does and s typically nol released during
regeneration. Thus, sulfate compounds quickly occupy the NOx storage sites on the
catalys! rendering the catalyst ineffective (poisoned) for further NOx reduction.

The stored sulfur compounds are removed by exposing the catalyst to hot and rich air-fuel
ratio conditions for a brief period. Under these conditions, the stored sulfate is released
and reduced in the catalyst. This suffur removal process, called desulfation, can restore the
performance of the NOx adsorber to near new operation. NOx adsorber desulfation
appears {o be closely refated {o the temperature of the exhaus! gases, air-fuel ratio, and
the NOx adsorber catalyst formutation. L.ower air-fuel ratios work to promote the release of
sulfur from the surface, promaoting faster and more effective desuifation. Both U.S. EPA
and ARB staff believe that the NOx adsorber will be the dominant method of meeting the
final Tier 4 NOx standards.

6.2.3.4. Selective Catalytic Reduction

Selective Catalytic Reduction {SCR) is another catalyst based method for reducing NOx. it
requires an ammonia reductant to be injected in the exhaust to initiate catalysis. Most
SCR systems, however, are based on an ammonia variant calied urea, which tends {o be
tess toxic and easier to handle and store than other forms of ammonia. With the
appropriate control system to meter urea in proportion 1o engine-out NOx emissions, urea
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SCR catalysts can reduce NOx exhaust emissions by more than 90 percent making the
technology a viable candidate for meeting the Tier 4 NOx standards. SCR systems are
also much less sensitive to sulfur poisoning than the other catalyst based methods of NOx
controt already discussed. They have been used effectively in stationary generator sets for
over five years, and more recenily in mobile source applications such as frucks,
locomotives, and marine engines (MECA 2003).

There are some polential drawbacks with SCR technology, however, as it requires
periodic user intervention o replenish urea storages in order to continue functioning
property. Since the urea consumption rate can be on the order of five percent of the engine
fuel consumption rate, urea would fikely need to be replenished at almost the same
intervals that the engine is refueled, uniess the urea storage tank is quite large

(U.S. EPA 2004). Further, the infrastructure for dispensing automotive-grade urea fo
diese! fueling stations does not yet exist in sufficient quantity to satisfy the demand that
would be created to meet the Tier 4 NOx standards should this technology be employed
exclusively by engine manufacturers. Siill, these issues could be overcome with the proper
incentives and through innovative thinking. An on-board diagnostics requirement to
monitor urea levels, for exampie, could be one way to verify that urea tanks were being
replenished as needed fo maintain emission system performance. Other methods may be
possible as well,

Although SCR is not precluded as a means to meeting the Tier 4 NOx standards, it must
be stipulated that a manufacturer intending to cerlify using this technology would need to
satisfactorily demonstrale that its engine will use urea at all times in-use before an
Executive Order would be issued.

7. ENVIRONMENTAL IMPACTS AND COST-EFFECTIVENESS

This Seclion presents the air quality benefits and the cost-effectiveness of the proposed
standards. Staff's analyses of air quality benefits are based on ARB's off-road emissions
inventory database, and cost-effectiveness is based on U.S, EPA’s national analysis,
adjusted to reflect California expenses and emission reductions.

7.1. Air Quality Benefits
The following summarizes the air quality impacts and benefits of staff's proposal.

7.1.1.  Emissions Inventory Reductions

The intent of the proposed regulation is to reduce emissions from off-road diesel engines
and equipment in the most technologically feasible and cost-effective manner possible. As
shown in Table 7.1, it is estimated that by 2020 California’s proposed emissions
standards, and those already adopted by the U.S. EPA, would result in statewide emission
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reductions of 6.9 tons per day PM, 72.8 tons per day NOx, and 3.0 tons per day NMHC.
These PM and NOx reductions would be equivalent”® to taking 7.7 million passenger cars
off California’s highways in 2020. The baseline inventory includes all ARB and U.S. EPA's
reguiations currently in effect, excep! for the federal Tier 4 program. The federal Tier 4
program is exciuded o facilitate the comparison between preempt and non-preempt
emission benefils. Both the baseline and the control estimatles assume the use of
manufacturer flexibility provisions amounting fo 80 percent over a four year period {a seven
year period is allowed, but staff believes a four year period is more likely to be used)in
increments of 40 percent the first year, 20 percent the next year, and 10 percent for years
three and four. The dala in these tables reflect the latest emissions information contained
in California’s off-road diesel emissions inventory database.

Table 7.1

2020 Projected Emission Benefits of the Tier 4 Proposal
Statewide Annual Averages

Emissions Inventory ™
e Reduction
Government Jurisdiction §  Pollutant Basefine Controfted 1 (tons per day)
{tons per day) {tons per day)
o PM 5.1 26 25
California Proposal NOx 101.0 2.2 38.8
on-Preempt Engines
NMRC 9.6 7.8 1.8
_ PM 12.2 7.8 4.4
Federal Authority NOX 148.0 114.0 34.0
Preemp! Engines
NMHC 15.3 14.1 1.2
PM 17.3 10.4 69
Total NOx 249.0 176.2 72.8
NMHC 249 21.9 3.0
Nolos
T Phestmates ave been adjusted 1o reflent 5 pomiw solfur fuel reguetions after ZO0G

7 Emusutons om regrezhona! manne engines re nolincluded in these aslimales

Table 7.2 shows the estimated total population of engines by power category in 2020 as
weil as a projection of those engines expected to meet the Tier 4 standards at that time.

“ The comparison was made for ozone precursor emissions only using data from the off-road diese!
emissions inveniory database {May 2004 and the EMFAC2002 V2.2 04-03-2003 on-road model. An

equivalen! particulate emissions comparnson would correlale 1o the removal of 13.6 million passenger cars in

2020,
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These projections are based on meeting the interim Tier 4 standards, at a minimum, and
take into account the same flexibility usage rates described earlier in subsection 7.1.1. As
expected, the majority of engines less than 19 kW would be Tier 4 compliant in 2020 since
the standards for that category, as proposed, begin in 2008. The 19 = kW < 56 category is
also heavily dominated by Tier 4 engines, but engines in this power range do not turn-over
as quickly as engines rated less than 19 kW, therefore, the percent of the fleet meeting Tier
4 standards is less than that for the previous power category despite the same
implementation starting date. The 56 = kW < 130 category begins meeting Tier 4
standards iater than the rest of the power categories, in 2012, and this is evidenced by a
relatively low percentage of engines meeting the Tier 4 standards. The standards for the
130 = kW = 560 and the over 560 kW categories begin one year earier, in 2011, and have
a higher rate of Tier 4 compiiant engines.

Table 7.2
2020 Engine Populations by Power Category

Power Category | Totai Engines ’ Tier 4 Engines
kW < 19 117,978 112,216 95 %
19=kW< 56 190,841 148,117 78 %
56 = kW < 130 191,687 106,778 56 %
130 = kW = 560 58,634 38,261 64 %
kKW > 560 1,185 826 70 %
TOTAL 561,425 407,198 73 %

Motes:
All regresentations are for combingd preempl ans non-precmpt engines
2 Estmates are based on 4020010010 flexibitity ussge rales

Table 7.3 shows the benefits of the combined staff proposal and federal Tier 4 rule for two
of the largest air basins in California, namely the South Coast Air Basin and the San
Joagquin Valley Air Basin. Together these two air basins are home {o almost half of aff the
off-road diesel engines in California and their associated emissions.
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Table 7.3

2020 Benefits of the Tier 4 Proposal for Select Air Basins

Emissions Inventory “*° Reducion
Air Basin Pollulant | gaseline Controlled { tons per dayj
{tons per day) i (lons per day}
outh Coast
(157,059 Engines) NOx 69.7 49.3 20.4
NMHC 7.1 6.3 0.8
PM 2.9 1.7 1.2
San Joaquin Valiey
(111,401 Engines) NOx 43.8 31.0 12.8
NMHC 4.4 3.8 06

hotes:

1 Adcalculations are annual average eotimates expressed as stafewide preempt plus non-precmpt ratios
2 PMestimales have been adjusied on pre-Tier S eguipment 16 refiost 15 ppow sulfur fued regductions

3 Emiszions from recreational matine engines are nol inciuded in these ectimates

7.1.2. Toxic Air Contaminants

Diesel exhaust is a mixture of many gases and fine particulate coated with organic
substances. Over 40 chemicals in diesel exhaust have been identified by the State of
California as toxic air contaminants (see Table 7.4 below), Many of the components in
diesel exhaust, such as PM2.5, benzene, arsenic, dioxins, and formatdehyde, are also
known carcinogens in California. Other compoenents, such as toluene and dioxins, are
known reproductive toxicants. Since the proposal will reduce PM and NMHC emissions,
an added benefit will be a reduction in public exposure to the toxic compounds related to
those pollutanis.
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Table 7.4
Toxic Air Contaminants in Diesel Exhaust

acetaldehyde inorganic lead
acrolem manganese compounds
anitine mercury compounds
antimony compounds methanol
arsenic methyi ethyi ketone
benzene naphthalene
beryllium compounds nickel
biphenyi 4-nitrobiphenyl
bis{Z-ethylhexyl]phthaiate phenol
1,3-buiakiene phosphorus
cadmium polycyclic organic matter, including
chiorine polycyclic aromatic hydrocarbons (PAHSs)
chlorobenzene propionaldehyde
chromium compounds selenium compounds
cobalt compounds styrene
creosol isomers lcluene
cyanide compounds xylene isomers and mixtures
dibutylphthaiate o-xylenes
dioxins and dibenzofurans m-xylenes
ethyl benzene p-xylenes
formaldehyde

Nale
California Heatth and Safety Code, section 38855, defnos, in part, 2 "IoxiC air contaminant” a3 "an 2ir poligtant which may
Cauge of eanlribole {0 4n intrease i moriality o in serious Mness, or which Mgy pose & present of potential haxsrd to human
neadth,”

7.1.3. Environmental Justice

State law defines environmental justice as the fair treatment of people of all races, cullures,
and incomes with respect o the development, adoption, implementation, and enforcement
of environmentat faws, reguiations, and policies (Senate Bill 115, Solis; Stats 1998, Ch.
690; Government Code § 65040.12(c)). The Board has established a framework for
incorporating environmental justice into ARB's programs consistent with the directives of
State law. The policies subsequently developed apply to all communities in California, but
they recognize thal environmental justice issues have been raised more in the context of
low income and minority communities, which sometimes experience higher exposures o
some poliutants as a result of the cumulative impacts of air pottution from multiple mobiie,
commercial, industrial, areawide, and other sources.

Over the past twenty years, ARB, local air districts, and federal air poliution control

programs have made substantial progress towards improving the air quality in California.
However, some communities continue to experience higher exposures than others as a
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result of the cumuiative impacts of air poliution from multiple maobile and stationary sources
and thus may suffer a disproportionate level of adverse heaith effects. Because the same
ambient air quality standards apply o all regions of the State, alf communities, including
environmental justice communities, will benefit from the air quality benefits associated with
the proposatl. Alternatives to the proposed recommendations, such as maintaining the
current exhaust emission standards without further reducing air poliution, would adversely
affect alt communities. As additional relevant scientific evidence becomes available, the
off-road diesel engine standards will be reviewed again to make certain that the health of
the public is protecied with an adequate margin of safely.

To ensure that everyone has had an opportunity o stay informed and participate fully in the
development of off-road diesel engine standards, staff has distributed information as
described in subsection 2.6 of this report.

7.1.4. Health Impacts

Full implementation of staff's proposat and the federal rule would prevent approximately
800 premature deaths per year in California and account for a savings of $6.3 billion in
health-related costs per year by calendar year 2030 based on the U.S. EPA scaling
process for PM-related health benefits (RIAS 2004),

Additionally, 400 cases of chronic bronchitis would be prevented annuatly in 2030, as well
as 20,000 cases of asthma exacerbations for children and 400,000 cases of restricted
aclivity days for adulis (RIAS 2004).

7.2, Cost-Effectiveness

The cost of complying with the proposed emission standards and regulations in California
is not expected to be different than the cost of complying with the federat reguiations.
Therefore, no additional cost is anticipated from the adoption of staff's proposal. The
estimated cos! of complying with the standards will vary depending on the power category
and model year under consideration.

The cost-effectiveness for aligning with the federal requirements in California is expected
to be similar o the nationatl cost-effectiveness (RIAD 2004) with the exception of the PM
benefits attribuled solely to the use of uitra low-sulfur diesel fuel. The highest federal fleet-
wide cost-effectiveness of the NMHC+NOx standards is about $0.51 to $0.58 per pound of
oczone precursors reduced. This compares favorably with other adopted emission control
measures in California. The range of cost-effectiveness for the PM standards is expecied
to be $6.70 to $7.55 per pound of PM reduced after adjusting for the federal inclusion of
henefits solely from the uitra low-sulfur diesel fuel, for which California has taken creditin a
previous rute. The federal cost-effectiveness for PM including the benefits of ultra low-sulfur
diesel fuel is $5.60 {0 $5.90 per pound. A more detailed summary of these estimates is
provided in Appendix B: “Federal Cost-Effectiveness of the Off-Road
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Compression-Ignition Emission Standards,”

8. ECONOMIC IMPACTS

The proposed regulatory amendments harmonize with the federal reguiations finalized on
May 11, 2004. The California adoption of the standards would not impose additional costs
abave the costs to comply with the federal standards. The adoption is actually expecied o
benefil engine manufacturers, who may face production inefficiencies when they have {o
comply with different standards. The harmonization of the standards would reduce
production inefficiencies, thereby lowering compliance costs. Therefore, siaff believes that
the proposed amendments woultd have no noticeable impact on business competitiveness,
California employment, or on business creation, elimination, and expansion. This section
discusses, in greater detail, the potential cost and economic impacts of the proposed
amendments based on U.S. EPA findings.

8.1. l.egal Requirement

Sections 11346.3 and 11346.5 of the Government Code require State agencies to assess
the polential for adverse economic impacts on California business enterprises and
individuals when proposing to adopt or amend any administrative reguiation. The
assessment shall inciude a consideration of the impact of the proposed regulation on
California jobs, business expansion, elimination, or creation, and the ability of California
business to compete.

State agencies are required (o estimate the cost or savings to any state or iocal agency,
and schoot districts. The estimate is lo include any nondiscretionary cost or savings o
local agencies and the cost or savings in federal funding to the state.

8.2. Affected Businesses

Any business that is involved in manufacturing and/or rebuilding off-road diesel engines,
and equipment manufacturers that utilize these engines in their equipment, may potentially
be affected by the federal standards and the proposed State standards. U.S. EPA has
identified approximately 600 off-road equipment manufacturers using diesel engines in
several thousand different equipment models. There are also more than 50 engine
manufacturers producing diesel engines for these applications nationwide. Also affected
are businesses that operate or service diesel engines. An estimated 553,800 off-road
diesel engines will be utilized in equipment and vehicles operating in California in 2010
with that number increasing to over 560,000 by 2020.

8.2.1. Estimated Costs {o Engine and Equipment Manufacturers
The costs of the proposed new requirements to engine manufacturers have been
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eslimaled and are based on U.S. EPA’s Regutatory impact Analysis for the national
emission standards. Engine manufacturers will likely evaluate muitiple technologies to
meet the new emission standards. However, {0 estimate the incremental impact of the
federat standards on engine costs, U.S. EPA assumed a single combination of
technologies. Note that the costs presented here do not include polential savings
associated with an engine averaging, trading, and banking program or ihe transition
program {flexibiiities) for equipment manufacturers. In addilion, U.S. EPA assumed that
engine companies who are eligible for the small business engine manufacturer specilic
provisions do not {ake advantage of the unique flexibilities the regulation provides for them,
which includes the opporiunily to delay compliance with the Tier 4 emission standards for a
- full three modet years. While it is expecled that manufacturers will use these fiexibilities to
reduce compliance costs, they are not factored into the cost analysis because they are
voluntary programs. Given these assumptions, it is likely that the cosis provided here are
overestimated since they only relate o regulatory requirements and do not consider the
voluntary flexibilities that offer the opporiunity for significant cost reductions. Unless noted
otherwise, al costs are in 2002 dotiars.

The total costs include variable costs (for incremental hardware costs, assembly costs, and
associated markups) and fixed costs (for tooling, research and development, and
certification). For diesel engines, the projected compliance costs are largely due to using
new technologies such as advanced emissions control technologies to meet the proposed
Tier 4 emissions standards. Compliance costs for engines are broken oui by horsepower
category and impact year. The cosis per unit change from year to year because engine
standards are implemented differently in each power category. As shown in Table 8.1, the
fixed cost per engine typically decreases after five years as these annualized costs are
depreciated. The regulation’s market impacts are primarily driven by the per-engine
variable costs {haf remain relatively constant aver {ime.

For off-road equipment, the majority of the projecied compliance cosis are due to the need
to redesign the eguipment. The variable cost consists of the cost of new or modihed
equipment hardware and of labor {o install the new emission control devices. The fixed cost
consists of the redesign cost to accommodate new emission control devices. The per unit
compliance costs are weighted average costs within the appropriate horsepower range.
The equipment compliance cosis are broken oul by horsepower category and impact year,
As shown in Table 8.2, the majority of cosis per piece of equipment are the fixed cosis.
The overali compliance costs per piece of equipment are less than haif the overall costs
associated with the same horsepower category engine (RIA10 2004).

83




Tabie 8.1

Compliance Costs per Engine

Power Range Cost Types 2008 ) 200 2811 0%z 2013 20t 2015 2020 2033

e RW S S Warigbia 218 $133 $I123 PIE3 §143 £123 5153 $1E3 i 5133
Fixed 833 g1z 331 30 33 i &G 25 3G LY

Total 8362 £751 S154 §1E2 $183 $123 §i53 &123 2123 133

e EW w37 Variakle Sta7 5147 bRt 759 §138 548 $848 845 645 $E45
Fixed 244 §48 347 346 545 74 $73 57T 24 30

Total 168 145 5186 188 $18s 5423 saz2 $718 3648 SEAS

A7 =W 56 Variable §367 157 $158 5158 158 $637 537 §636 2H38 2636
Fixed ga0 S4h 40 ag 47 76 £75 8§73 5 0

Total §217 §216 $207 SEGE §205 2813 812 3709 $638 B3

GE = pW o TR Variabie B34 34 S £y §1.182 §11k §1.92% §4.12E §1.422
Fixed &) 38 3] B3 280 7 3148 EREE S 20

Tetat §4 §G 58 84 $1.213 21211 51330 51,228 51122 1,122

Thow RW 130 Varizhis 34 6 Pl 0 $1.378 81,375 $1.35 £1.351 1,351
Fised 0 &5 S &G iTE $¥7 Sici 05 &4 30

Tota 0 &4 St k54 £1.453 $1.462 $1.457 1486 $1ET £1.351

AL = RW < A5G Variabie &l SC 50 §2.191 52,18 ST.e87 SE 137 52,136 37,132 §7.136
Fineg &5 ke $4 326 321 3t 2427 450 50 $0

Total 360 0 30 £2.517 $2.811 82013 $2.ET4 L2588 $7.132 $7.128

R S ARG Vanalis 30 B3 54 82811 srE L2.248 SETIE FY 35,347 6,347
Fizred &0 24 55 861 848 £835 §1.883 21,828 34 6

Totat 54 88 34 33,772 83,785 PR 83.BiG L1878 £58.347 $5.347

Soutee LS EPA's Finat Regulatory impact Analysis. Conteat of Bmissiens from Nonrsag Diesel Engnes, May 2004,

Coste are o 20802 doitars,
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Table 8.2
Costs per Piece of Equipment

Power Range Cost Types 0GR FO05 L0 2011 G452 2613 2014 255 ZGE0 203
IR Vafiahie i3 30 &3 30 S0 &0 b2y R0 L3 3
Fiaed 515 $15 $14 g4 514 §13 13 £13 30 SG
Tatat $15 $1g $14 14 LAE) 513 $13 13 £0 &
18 = RW < 37 Variabie &5 & i4 LAy £ £20 Ly 316 816 56
Fixed 55 £8 38 57 s §42 541 540 331 30
Totai & 58 38 7 57 362 $61 556 547 51
37 =Wl Wariabla S0 o] G 50 4] 25 21 g1y &17 £17
Fixed 38 &8 15 58 84 544 $43 42 532 &0
Totat 38 bt 38 54 58 $65 $64 $58 a9 $17
GE& & KW L TS Vatighie 35 3G 30 30 545 845 548 $45 £48 Sud
Fineed B35 &0 20 & 2188 §187 &1a2 £430 8470 34
Tolat §G &0 &4 50 Si54 S152 Xt 5178 S8 518
TE = BW < 130 Variabis §4 30 §G L1t $48 346 4G Sag Sau tag
Fieed g 4 4 24 15 L] iR £207 L2 2188 &0
Tatsl a4 i &4 5 §216 3i1a £258 S253% 238 sak
130 5 kW e ARG Variabie 3G 0 § 375 758 365 80 84 374 57
Fixed e o g0 8378 137z $3I8E $a%3 5448 £415 3]
Total it 20 55 5453 447 5328 £533 $528 Ak ire
K = 450 Varianle S 56 S 357 57 546 361 Y23 $11s $19t
Fagd S0 G 30 HER0 SEEG 3630 A 1404 B3 54
Toat 50 5 S §747 5737 8718 SEE7 1,537 3143 EERA

Sourcs: LS. BEPAY Final Reguiatory impact Analysis Control o) Enusniens from Nonross Dhesel Enganes, May 2004,

Cosis are in 2002 gotlars,
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8.2.2,  Potential Impacts on Business

The new federal standards are expected to impose additional costs on engine
manufacturers, rebuilders, and equipment manufacturers that utilize these engines in their
equipment. A more thorough analysis of these costs is provided in chapter 6 of

U.S. EPA’s Regulatory Impact Analysis, As shownin Table 8.3, U.S. EPA estimated the
prices for seven engine categories using price data compiled from a variety of sources.
These prices were sales weighted where appropriate,

Table 8.3
Baseline Engine Prices

Power Range Estimaied Price
kW =< 19 $1,500
18 = kW < 37 $2,900
37 =kW=5H £3.600
56 = kW <75 $4,000
75 =kW <130 556,500
130 = kW < 450 $20,000
kW = 450 580,500

Source: U8, EPA Finai Reguiatory Impset Anafysis: Conliol of Emissions fron MNoncoad Diese! Engines. May 2004,

The incremental costs of the new standards can be viewed in the context of their fraction of
the total purchase price of equipment. As illustrated in Table 8.4, the ratio of variable
engine compliance costs to market price ranges from about 29 percent for engines

18 = KW < 37 to roughly three percent for engines equal to and above 450 kW. These
different ratios lead to different relative shifts in the supply curves, and different impacts on
the change in market price and quaniity for each market. As stated earlier, the regulation’s
market impacts are driven primarily by the per-engine variable costs that remain relatively
constant over time, which is why Table 8.4 does not compare total or fixed engine costs.
Fixed costs are the unavoidable price of doing business and might give a false sense of
the influence that the proposal wouid have on engine prices if included.
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Table 8.4
Ratio of Variable Engine Compliance Costs to Engine Price

Power Range Variable Engine Compliance Cost/ Engine Price
KW < 19 8.2%
19 = kW < 37 29.3%
37 = kW < 56 27.9%
56 = kW < 75 28.3%
75 = kW < 130 25.0%
130 = kKW < 450 85%
KW = 450 2.8%

Seurcer 1.8 EPA Final Regutatory Impact Analysis Contro! of Emissions from Nonread Diose] Eagines, May 2004,

The California adoption of the new federal standards is not going {o alter the above costs
because these costs already include the cost to California. The harmonization of the
standards would actually benefit most engine manufacturers, because they have would not
have o comply with different standards for California.

8.2.3. Potential Impact on Business Competitiveness

The proposed amendments woutld have no significant impact on the ability of California
businesses to compete with businesses in other states. The amendments would
harmonize the Cafifornia standards with the federal standards for off-road diesel engines.
Thus, California operators of off-road dieset equipment and vehicles would not be
disadvantaged relative to operators from other states. The harmonization of the standards
should actually benefit engine manufacturers and equipment manufacturers. This is
because these manufacturers would not have to deal with different requirements that can
result in production inefficiencies.

8.2.4. Potential impact on Employment

The proposed amendments are not expected {0 cause a noliceable change in California
employment. The adoption of the federal standards in California is expected to benefi
manufacturers, who might be faced with production inefficiencies if they had to comply with
different California and federal standards. As mentioned above, the harmonization of the
standards would reduce production inefficiencies, thereby lowering compliance costs.
Since these costs are generally passed on o vehicle operators, they could benefit from
fower comptiance costs. This would, in turn, moderate any adverse impac! the federal
standards might have on employment,
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8.2.5. Potential impact on Business Creation, Elimination or Expansion

The proposed amendments would have no noticeable impact on the status of California
businesses including small businesses. The proposed emission standards would be the
same as the federal standards. Therefore, no additional costs for off-road diesel
equipment or vehicle operators in California are expected. The implementation fiexibilities
proposed would help alieviate the potential impact on businesses including small
businesses.

8.2.6. Potential Impact on Small Businesses

Small business entities comprise 68 percent of the off-road diese! private sector nationally
based on estimales from the U.S. EPA. However, the sales from these small business
entities are only about 11 percent of the total sales from the category. The ten fargest
engine manufacturers are responsible for 80 percent of the engines sold. The cost to small
businesses should be considerable fower than for the rest of the off-road industry as a
result of the many compliance facilitating provisions afforded to small business and smatt
volume entities in the regulation.

8.3. Potential Costs to Local and State Agencies

As discussed in section 9 of this report, ARB must either adopt the requirements in this
proposal, or other requirements that would result in equivalent or greater air quality benefits
in order to comply with the federal Clean Air Act. Staff believes the proposed requirements
are the only feasibie and cost-effective means of achieving emission reductions of the
same magnitude as the federal requirements by 2030. Staff also believes there would be
no reat incremental cost increase associated with adopting the federai standards as the
California standards. Accordingly, the proposed requirements are not expected 1o result in
an overall increase in costs for State and local agencies. The only cosis to State
government as a result of the proposed amendments would be for administratively
implementing the new regulatory requirements. However, the implementation costs may
be absorbed with existing ARB resources. ARB is already responsible for verifying the
implementation of the existing requlations for off-road diese! engines. Thus, the proposed
amendments would not increase the workioad o the extent that hiring additional staff would
be necessary.

8.4. Potential Costs to Non-Preempt Farm Equipment

As noted previously, the federal Clean Air Act preempts the ARB from regulating new farm
equipment with engines rated at less than 175 horsepower (130 kW), This means that new
farm equipment at or greater than 175 horsepower would be regulated under the staff's
proposal. Under Health and Safely Code, section 43013(c), the ARB is required to hoid a
public hearing prior (o adopling standards and reguiations for farm equipment. In the
hearing, the ARB shall find and determine that the standards and regulations are
necessary, cost-effective, and technologically feasible. The ARB is also required to
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consider the technological effects of emission conirol standards on the cost, fuel
consumption, and performance characteristics of mobile farm equipment.

8.4.1.  Necessity of Proposal for Non-Preempt Farm Equipment

As discussed above in section 7.1 "Air Quality Impacts,” it is clear that the Tier 4 standards
are needed to achieve significant reductions in PM (pariicularly diesel PM), NOx, NMHC,
and toxic air confaminanis. Without these reductions, the public will continue o be
exposed to high levels of these air pofiutants. Therefore, the Tier 4 standards and this
proposal to harmonize ARB's reguiations with the U.S. EPA’s Tier 4 reguiation are
necessary 10 achieve significant emission reductions and protect pubiic health.

8.4.2. Cost-Effectiveness of Proposal for Non-Preempt Farm Equipment

As discussed above in section 7 “Environmental Impacts and Cost-Effectiveness” and
Appendix B, the proposal clearly meets established criteria for cost-effectiveness for farm
equipment, We are aware of no specific uniqueness to farm equipment that would make
the cost analysis presented in this Staff Report inapplicable to new farm equipment.

The cost-effecliveness for aligning with the federal requirements in California is expected
{o be similar {o the national cost-effectiveness (RIAS 2004), with the exceplion of the PM
benefiis attributed solely to the use of ulira low-sulfur diesel fuel. The highest federal fleet-
wide cost-effectiveness of the NMHC+NOx standards is about $6.51 {o $0.58 per pound of
ozone precursors reduced. This compares favorably with other adopted emission control
measures in California. The range of cost-effectiveness for the PM standards is expected
to be $6.70 to $7.55 per pound of PM reduced afier adjusting for the {federal inclusion of
benefits solely from ihe uitra low-sulfur diesel fuel, for which California has taken creditin a
previous rule. The federal cost-effectiveness for PM including the benefits of ulira low-sulfur
diesel fuel is §5.60 o $5.90 per pound.

Based on these reasons, we believe the proposal is cost-effective for new farm engines
and equipment.

8.4.3. Technological Feasibility of Proposal for Non-Preempt Farm Equipment

The technological feasibility of the proposal is discussed in section 6 “Technological
Feasibiity.” In summary, the U.S. EPA determined that the Tier 4 standards are
technologically feasible for all of the regulated engine classes, including new farm engines
and equipment at or above 130 kW. We agree with this determination. The various
compliance methods and emission control technologies available to farm equipment
manufacturers are discussed in section 8. We are aware of no technical reasons why new
farm engines and eguipment cannot meet the Tier 4 standards. Therefore, we have
determined thal the proposal is technologically feasible for new, non-preempt farm engines
and eguipment,
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8.4.4. Technological Effects Of Emission Control Standards On The Cost, Fuel
Consumption, And Performance Characteristics Of Mobile Farm
Equipment

The effect of the emission control standards on the cost of mobile farm equipment was

determined by the U.S. EPA and summarized in Tables 8.1 and 8.2. in summary, the

compliance costs ranged from $0 to $2,574 {130 < kW < 450) and $0 to $7.679 (> 450

kW) per engine. This compares {o base engine prices of $20,000 {130 < kW < 450) to

$80,500 (> 450 kW) per engine. Because the U.S, EPA Tier 4 standards applies
nationally, these costs should not adversely affect farming costs in California relative to
farming outside of California.

The U.S. EPA's analysis of the standards on fuei consumption and performance
characteristics is documented in their Regulatory Impacts Analysis, which is incorporated
by reference herein. No significant adverse impacts on fuel consumption and performance
characteristics were found as a result of the Tier 4 standards.

9. REGULATORY ALTERNATIVES

The staff evaluated various alternatives to the current proposal, A brief description of the
alternatives and staff's rationale for finding them unsuitable follows below.

9.1. Maintain Current California Regulations

The first alternative to this proposal would be to simply maintain the current California off-
road dieset engine emission standards. Prior to U.S. EPA’s adoption of the Tier 4
standards for off-road diesel engines, current California and federal standards were the
same. However, with ils passage, current California regulations have become less
stringent than the federal program. Pursuant to the federal Clean Air Act (CAA), in order
for California to enforce its own emissions reduction program the Board must adopt
reguiations that are, in the aggregate, at least as protective of public health and welfare as
applicable federal standards (CAA Section 209(e}(2)(A)). Therefore, staff rejected this
alternative.

8.2. Adopt More Stringent Emission Standards

The degree of emissions control proposed by staff is already technology forcing for most of
the engines being reguiated, and should result in dramatic emission reductions over time.
Staff recognizes that more stringent standards may be necessary in the future, especially
for engines rated less than 19 kW. However, data are not yet avaifable to suggest a more
cost effective way to achieve greater emission benefits, Therefore, staff is not
recommending the adoption of standards mere stringent than those already proposed.
Harmonization with the federal program will spare the industry unnecessary costs and
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administrative burdens, allowing a greater focus on the technical issues of emissions
control. Staff rejects this altemative at this time.

9.3, Accelerate Implementation Schedule of Standards

The staff examined the possibility of accelerating the implementation schedule of
standards to get cleaner engines into California earlier. While this alternative would
provide emission benefits sooner, manufacturers would have less lead time to develop the
necessary technologies since standards for many of the power groups would be changing
simuitaneously, and manufacturers would have fewer years over which to spread out and
recoup the development expenses. This would aiso make the proposal far less cost-
effective. Therefore, staff rejected this alternative.

10. REMAINING ISSUES

10.1. Technical Amendments

U.S. EPA intends to make additional improvements o their Tier 4 test procedures in a
separate rulemaking titled “Test Procedures for Testing Highway and Nonroad Engines
and Omnibus Technical Amendments,” which was proposed on August 16, 2004, These
changes will primarily be technical in nature, affecting the fanguage in 40 CFR, Part 1065
mostly, and are intended o incorporale the latest measurement technologies. Staff has
participated in varying degrees 10 the development of these technical amendments, and
will likely propose that the Board consider incorporating them into California’s off-road
diesel program in a 15-day nolice should U.S. EPA finalize them prior to the October 15,
2004 deadline and after staff has had sufficient opportunity fo review them in finalized
context.

10.2. Safety Concerns

Staff is unaware of any safely-related issues being raised by the off-road industry
regarding this proposal or during the development of U.S, EPA’s similar rule. However,
with the likely incorporation of catalyzed materials in the exhaust stream 1o meet the
proposed standards, there is the potential for increased heat dissipation. Although such
technology could raise exhaust temperatures, staff does not believe it is likely to resultin a
fire hazard due to the out-of-reach location of the exhaust stack on most off-road diesel
equipment and with the anticipated application of proper shielding by the equipment
manufaciurer. The maijority of catalyzed aftertreaiment devices are expected to replace
mufflers, which should already necessitate sufficient heat resistant designs.

1. CONCLUSIONS AND RECOMMENDATIONS

Siaff's objective in recommending the harmonization of ARB's off-road diesel Tier 4
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program with federal requirements is 1o provide the citizens of California with the most
effective approach for achieving major air quality improvements in a {echnologically
feasible and cost effective manner. Staff estimates that in 2020, the statewide benefits of
the California proposal and the federal rule would be 72.8 {ons per day NOx, 6.9 tons per
day PM, and 3.0 tons per day NMHC. The estimated California cost-effectiveness with
adoption of the staff's proposal would be approximately $0.58 per pound of NMHC+NOx
reduced. This cost-effectiveness is well within the range of other control measures
adopted by the Board.

There are some differences, however, between the federal program and the California
proposal for Tier 4 offroad engines. These are safeguards for ensuring Cafifornia’s
continued ability to identify complying engines quickly, and to enforce the regulations. The
proposed differences should not be overly burdensome or costly 10 the manufaciurers, but
will help to ensure that off-road engines remain in compliance with emissions standards
throughout their useful lives,

No alternative considered by the agency would be more effective in carrying out the
purpose for which the regulation is proposed, or would be as effective as, or less
burdensome, 1o affected private persons than the proposed reguiation. Therefore, staff
recommends that the Board adop! staff's proposal as contained in this report and noted in
the attached proposed reguiations and test procedures.

892




12, REFERENCES

Almanac 2004: California Air Resources Board, 2004 California Almanac of Emissions
and Air Quality, Chapter 5: Toxic Air Contaminant Emissions, Air Quality, and
Health Risk, Planning and Technical Support Division,

ARB 19891: California Air Resources Board, Public Hearing to Consider The Adoption of
Regulations Regarding the California Exhaust Emission Standards and Test
Procedures for New 1996 and Later Heavy-Duly Ofi-Road Diesel Cycle Engines
and Equipment Engines, November 22, 1991 {Staff Report).

ARB 1994: California Air Resources Board, Public Hearing to Consider Regulations
Regarding the California Exhaust Emission Standards and Test Procedures for
1994 and Subsequent Mode! Utility and Lawn and Garden Equipment Engines,
Qctober 22, 1990 {Staff Report),

ARB 1999: California Air Resources Board, Public Hearing to Consider Amendments o
Off-Road Compression-Ignition Engine Reguiations: 2000 and Later Emission
Standards, Compliance Requirements and Test Procedures, December 106, 1999
{Staff Report).

ARB 2001: Caiifornia Air Resources Board, Public Hearing to Consider Amendments
Adopting More Stringent Emission Standards for 2007 and Subsequent Model Year
New Heavy-Duly Diesel Engines, September 7, 2001 (Staff Report).

ARB 2001b: Caiifornia Air Resources Board, Public Hearing to Consider Adoption of
Emission Standards and Test Procedures for New 2003 and Later Spark-Ignition
inboard and Sterndrive Marine Engines, June 8, 2001 (Staff Report).

ARB 2003: California Air Resources Board, Public Hearing to Consider Amendments to
the California Diesel Fuel Regulations including Reduction of the Maximum
Permissible Sulfur Content of Motor Vehicle Diesel Fuel, June 6, 2003
{Staff Report).

Census 2000: California Department of Finance, Census 2000 Products, State and
County Summary, September 17, 2004.

MECA 2003: Manufacturers of Emission Controls Association, Testimony on Proposed
Legisiation Relating to the Use of Ultra Low Sulfur Diese! Fuei and the Best
Avaitable Technology by Nonroad Vehicles in City Construction, Proposed int. No.
191-A, September 25, 2003,

93




Kitlelson, David. B., Arnold, Megan, Watts, Winthrop. F., Review of Diesel Particulate
Matter Sampling Methods, Final Report, University of Minnesota, January 14, 1999.

Krewski, Daniel, Burnett, Richard T., Goldberg, Mark S., Hoover, Kristin, Siemiatycki, Jack,
Jerret!, Michael, Abrahamowicz, Michat, White, Warren H., Reanalysis of the
Harvard Six Cities Study and the American Cancer Society Study of Particulate Air
Pollution and Mortality, Health Effects Institute, Cambridge, MA, July 2000.

Lioyd & Cackette: Lioyd, Alan C., Cackette, Thomas A., Diesel Engines: Environmental
Impact and Control, Jounal of the Air and Waste Management Association, 51:809-
847, June 2001.

RIA4 2004: United States Environmenta! Protection Agency, Final Regulatory Impact
Anatysis: Control of Emissions from Nonroad Diesel Engines, Chapter 4:
Technologies and Test Procedures for Low-Emission Engines, May 11, 2004.

RIAG 2004: United States Environmental Protection Agency, Final Regutatory impact
Analysis: Control of Emissions from Nonroad Diesel Engines, Chapter 6: Estimated
Engine and Equipment Costs, May 11, 2004,

RIAS 2004: United States Environmental Protection Agency, Final Regulatory Impact
Analysis: Control of Emissions from Nonroad Diesel Engines, Chapter 9:
Cost-Benefit Analysis, May 11, 2004.

RRP 2000. California Air Resources Board, Risk Reduction Pian to Reduce Particulate
Matter Emissions from Diese! Fueled Engines and Vebhicles, October, 2000.

SRP 1888: Scientific Review Panel, Report to the Air Resources Board on the Proposed
Identification of Diesel Exhaus! as a Toxic Air Contaminant. Part A, Exposure
Assessment, As Approved by the Scientific Review Panel on Aprif 22, 1998,

SSA 2003: State Impiementation Plan Setilement Agreement, with amendments, in
Coalition for Clean Air, Inc. et al. v. South Coast Air Quality Management District, et
al. (U.S. District Court, Central District of CA, Case No. CV-97-6816 JSL (SHx)).

SwRI 2004: Socuthwest Research Institute, Application of Diesel Paricutate Fillers {o
Three Nonroad Engines, Project No. 03.04863, San Antonio, TX, August 2004,

U.S. EPA 1897 United States Environmental Protection Agency, Control of Emissions of
Air Pollution From Highway Heavy-Duty Engines; Final Rule, 62 Federal Register
54604-54730, October 21, 1997.

U.S. EPA 1898: United States Environmental Protection Agency, Control of Emissions of
Air Pollution From Nonroad Diesel Engines; Final Rule, 63 Federal Register 56967-

94




57023, Oclober 23, 1948.

U.S. EPA 2001: United States Environmental Protection Agency, Control of Air Pollution
from New Motor Vehicles: Heavy-Duty Engine and Vehicle Standards and Highway
Dieset Fuel Suifur Control Requirements; Final Rule, 66 Federal Register 5001~
5183, January 18, 2001.

U.S. EPA 2004: United States Environmential Protection Agency, Controt of Emissions of

Air Pollution from Nonroad Diesel Engines and Fuel; Finat Rule, 69 Federal
Register 38858-39273, June, 29, 2004.

95




ATTACHMENT 1: PROPOSED AMENDMENTS TO THE CALIFORNIA
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ENGINES AND EQUIPMENT
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ATTACHMENT 2: PROPOSED AMENDMENTS TO THE CALIFORNIA EXHAUST
EMISSION STANDARDS AND TEST PROCEDURES FOR NEW
2008 AND LATER TIER 4 OFF-ROAD COMPRESSION-IGNITION
ENGINES AND EQUIPMENT, PART I-C
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ATTACHMENT 3: PROPOSED AMENDMENTS TO THE CALIFORNIA EXHAUST
EMISSION STANDARDS AND TEST PROCEDURES FOR NEW
2000 AND LATER TIER 1, TIER 2, AND TIER 3 OFF-ROAD
COMPRESSION-IGNITION ENGINES AND EQUIPMENT,
PART i-B
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ATTACHMENT 4: PROPOSED AMENDMENTS TO THE CALIFORNIA EXHAUST
EMISSION STANDARDS AND TEST PROCEDURES FOR NEW
1986 AND LATER TIER 1, TIER 2, AND TIER 3 OFF-ROAD
COMPRESSION-IGNITION ENGINES AND EQUIPMENT, PART #i
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APPENDIX A: LIST OF PREEMPTED OFF-ROAD APPLICATIONS
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{a) Equipment types with engines less than 25 horsepower are presumed not to be
construction or farm equipment, with the exception of the following equipment types, which
have been determined {0 be construction or farm equipment;

Aerial devices: vehicle mounted

Asphalt recycler/reclaimer, sealer

Augers: earth

RBack-hoe

Backpack Compressors

Baler

Boring machines: portable line

Breakers: pavement and/or rock

Brush cutiers/Clearing saws 40 cc and above (blade capable only)
Burners: bituminous equipment

Cable lavers

Chainsaws 45 cc and above

Chippers

Cleaners: high pressure, sleam, sewer, bam
Compactor: rolier/plate

Compressors

Concrete buggy, corer, screed, mixer, finishing equipment
Continucus Digger

Conveyors: portable

Crawler excavators

Crushers: sione

Cultivators: powered

Cutting machine

Debarker

Detassier

Drilis

Dumper: small on-site

Dusters

Elevating work platforms

Farm foaders: front end

Feed conveyors

Fertilizer spreader

Forage box/Haulage and loading machine
Forklifis: dieset and/or rough terrain
Harvesters, crop

Jackhammer

Light towers

Mixers: mortar, plaster, grout

Mowing equipment: agricultural

Mud jack
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Pavers: asphalt, curb and gutter
Pipe {ayer

Ptows: vibratory

Post hole diggers

Power pack: hydrautic

Pruner: orchard

Pumps 40 cc and above
Rollers: trench

Sawmill portable

Saws: concrete, masonty, culoff
Screeners

Shredder/grinder

Signai boards: highway

Sio unloaders

Skidders

Skid-steer loaders

Specialized fruit/nut harvester
Sprayers: bifuminous, concrete curing, crop, field
Stump culters, grinders
Stumpbeater

Surfacing equipment

Swathers

Tampers and rammers

Tractor: compact utility
Trenchers

Troweling machines: concrefe
Vibrators: concrete, finisher, roller
Welders

Well driller: portable

Wheel loaders

(b} Equipment types with engines 25 horsepower or greater are presumed to be
construction or farm equipment, with the exception of the equipment types listed below,
which have been determined not {o be construction or farm equipment.

Aircraft Ground Power
Baggage Handling

Forklifis that are neither rough terrain nor powered by diesel engines

Generalor Sets

Mining Equipment not otherwise primarily used in the construction industry

Cff-Highway Recreational Vehicles

Other industrial Equipment

Refrigeration Unils less than 50 horsepower
Scrubbers/Sweepers
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Tow/Push
Turf Care Equipment
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APPENDIX B: FEDERAL COST-EFFECTIVENESS OF THE OFF-ROAD
COMPRESSION-IGNITION EMISSION STANDARDS
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The following tables show the federat cost-effectiveness of the emission standards for
diesel engines. The estimated cost of complying with the standards varies depending on
the model year under consideration. U.S. EPA calcufated the cost per ton of the
regutations based on the net present value of al costs incurred and alf emission reductions
generated over a 30-year time window following implementation of the program. This
approach captures all the cosis and emission reductions from the reguiations, inciuding
costs incurred and emission reductions generated by both the new and the existing fleet.

Table B.1
Cost-Effectiveness Estimates {$2002)
30-Year Net Present Value at a 3% and 7% Discount Rate

3% discount rate 7% discount rate
Pollutant
SHon {$/b)

$1,010 $1,160

NMHC+NOx (50.51) (30.58)
$11.200 $11,800

PM wiFuel ($5.60) (35.90)
$13,400 $15,100

PM wio Fuel ($6.70) (57.55)

U.S. EPA also calculated the cost per ton of emissions reduced in the year 2030 using the
annual costs and emission reductions in thal year alone. This number, shown in Table B.2,
approaches the fong-term cost per ton of emissions reduced after all fixed costs of the
program have been recovered by industry leaving only the variable costs of controi {and
maintenance costs), and afier most of the pre-conirol fleet has been retired.

Table B.2

Long-Term Cost-Effectiveness ($2002)
Annual Values w/o Discounting

Long-Term Cost in 2030
Pollutant Siton (3/16)
NMHC+NOX $680 (50.34)
M 39,300 (54.65)
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