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INTRODUCTION AND SUMMARY

The Air Transport Association of America, Inc. (ATA) is the premier trade organization

of the principal US. airlines. 
1 ATA welcomes this opportunity to comment on the California Air

Resources Board's (AR) 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. 
2

AT A 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 AR's Diesel Risk

Reduction Plan. Nevertheless, for the reasons set forth in these Comments, ATA cannot support

the Rule.

In addition to AR'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 ineffcient

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 AR's attempt to regulate GSE, but would result

1 AT A'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 A viación.

2 See Letter from T. Pohle, ATA, to ARB (May 23,2007), available at:

httQ;Lwww,_~rb,_ç¡l,gQyLljslsLQJÇlj~_sJQ-'L~_(?_~_~2QQZ~_Q_~_~2:?_3-t~l!)jli~LçQmm~lllLQllj?IQQQS~_Çl~Ql!LD!l-~J2Qf



in a Rule that would be significantly less objectionable as a practical matter, and would achieve

virtually the same ultimate emission reduction goals more effciently 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 effcient 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 AR'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. AR 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 AR 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).
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However, ATA believes the same ultimate emission reductions proposed by AR 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-effcient and least burdensome manner.

To this end, AT A 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 AR lacks the authority to regulate

GSE in the manner contemplated in the proposed ORD Rule, ATA has been working with AR

staff for over a year to help AR develop a more practical regulation designed to achieve AR'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 AR's lack of authority to regulate GSE in this manner, they would

result in a significantly less objectionable Rule.3

Although we disagree regarding AR's authority to regulate GSE, AT A very much

appreciates the dedication, hard work, and willingness to listen demonstrated by AR staff

throughout the rulemaking process. AT A believes that staff deserves to be recognized for this

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

3 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.
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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

I. The Diesel Airport Ground Support Eauipment (GSE) Tan!:eted bv the ORD Rule

is Inte2ral to Aviation

As the Federal Aviation Administration (FAA) has confirmed, "reliable GSE equipment

is . . . essential to safe and effcient use of navigable airspace.,,4 Diesel GSE in particular

perform a myriad of complex and time-sensitive functions essential to the safe and effcient 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 effciently 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

4 See Exhibit B, Letter from Paul Dykeman, Deputy Director, Office of Environment and Energy,

FAA, to Donald Zinger, Assistant Director for Transporttion 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 (lOth Cir. 2001).
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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 effcient 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
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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 effcient 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.

II. Summary of Proposed ORD Rule

As proposed in April 2007, and with suggested modifications proposed by AR 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-
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Use Off-Road Diesel Vehicles, 13 CCR § 2449(b) (ORD Rule or Rule). 5 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)6 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. Id 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

5 The proposed regulatory language, with the May 23 revisions, is available at:

www,_~!:b,_çaZQyL!)1.spIQgLQ-rÇli~_s_~llçlQç-ll-m~lllsLR~yis_~_ÇllIQQQs~_Çl_R~gL~!)g-l~g~.._p_Çlf

6 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.
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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. Id 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. Id. 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
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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. Id 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 AR 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. Id 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. Id 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 NO x reductions (none of which have been verified by AR to date). Id at

§ 2449(d)(2)(A). Vehicles are exempt from the NOx turnover requirement until they are 10
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years old, as are certain specialty vehicles, vehicles retrofit within the last six years, and vehicles

with Tier 4 interim or final engines. Id 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 AR staffs 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. Id 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 AR 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. Id 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 AR 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, all remaining vehicles not exempt under the PM

BACT provisions with the highest level VDECS then available. Id. 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. Id at § 2449(d)(3). The Rule would require labels marked

with an AR-issued equipment identification number to be affxed on each vehicle in "clear

view" following certain specifications. Id 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. Id at § 2449(g). Fleet owners must also maintain

detailed records and provide them to AR within five business days upon request. Id at

§ 2449(h).

ANALYSIS

I. The Board Should Defer Action on the Proposed Rule to Allow a Meanin2ful

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 Offcer, the Board cannot legally direct the adoption of the rule, make any statutorily

required findings (or findings in support of a request for EP A authorization under CAA 209( e)),
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Comments of the Air Transport Association
Concerning ARB's Proposed ORD Rule

July 25, 2007

Appendix A - Additional Proposed Modifications to ORD Rule

I. MODI FICA nONS AND CLARIFICATIONS TO THE PM BACT PROVISIONS

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

As currently drafted, the proposed Rule requires a fleet owner to demonstrate that it has

converted 20 percent of its fleet each year eithcr through VDECS retrofits or certain

replacements with interim or final Ticr 4. While AT A supports ARB staffs 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 Pars VI and X of AT A's comments it would be arbitrary and contra to law to

mandatc that operators retain older units and retrofit them, while disallowing credit for

replacements with new units that incorporate thc latest Tier engines (including Tier 3

replacemcnts of Tier 0-1 engines, particularly in the years before Tier 4 is commercially

available in new GSE), retiring an oldcr vehicle, or purchasing new electric vehicles with zero

PM and NOx emissions. Moreover, ARB should clarify that vehicles replaced to satisfy the

NOx BACT turnover requircment 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. A TA's proposed change is

reHected in the proposed regulatory language, under i.e., 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 În its July 17,2006, draft of the regulation. As discussed in Par VLA. of

AT A's comments, retrofits are not an "off-the-shelf' solution, and a 20% annual retroIÌt

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 wiI require a

separate engineering effort to attempt to integrate a retrofit. A requirement to retrofit 20% of the

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

GSE fleet each year is untenable, and is unsupported by the rulemaking record.

The regulatory language discussing the calculation of the Retrofit Rate should be

clarified. 111e 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 rcflectthe changes set fort under LA., LB., and i.e., above, ATA suggests the

following revisions to Section 2449(d)(2)(B):

(B) PM Re-e Conversion Re(IUirements for Fleets Not
Meeting Diesel PM Target Rate

i. PM Retrofit Rate - If a fleet does not mect the Diesel PM
Target Rate in 2449(d)(l), it must demonstrate that it
retrofit, replaced with a new unit. retired. sold.
transferred out-of-state. or desienatcd as low-use. a

total of~ 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 anv other provision ofthis

regulation). RepJacement'i counted toward satisfaction
of the NOx Turnover requirement mav also be counted
toward satisfaction of the PM Retrofit Rate. Any
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carrovcr fe conversion credit previously accrued

may be applied toward the 10;W percent rerofit
conversion requircd . . . .

D. ARB Should Revise the Regulatory Language to M1lke Clear That a Fleet
Owner Need Not Retrofit 100% ofIts Other Units Before Being Eligible for
the Exemptions

TI1C exemption provision, Section 2449(d)(2)(B)(4), is poorly worded and should be

revised to 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, A TA proposes

the Üillowing change to Section 2449(d)(2)(B)(4):

4. Exemptions - 1lie following vehicles are exempt cxcmptions
from the retrofit requirement apply, proyjded that rctrofits have
been or arc bcin6 appJieiJll other engines in the owner's

fleet n01:uèjec-Ho these exemptions. A fleet is exempt from
the retrofit requirement in 2449(d)(2)(B)L. ¡fall its vehicles'
engines meet one of the criteria below: . . _ .

II. THE Ll8 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 recommendcd that a

factor of i, 18 be used in calculating flcet average emissions indexes for both dicsel PM and NOx

under the "hours in neet" activity-weighted fleet average emissions option. See Proposed

Section 2449(d)(J)(D). In cffect, this would arbitrarily add 18% to the calculated flect average

emissions of any fleet that elects to comply under the "hours in fleet" option. There is no basis

for siich a factor, and no explanation or support appear in the rulemaking record. An accurate

calculation ofa fleet's emissions weighted by use does not require the usc of an)' such arbitray

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

should not adopt staffs suggestion ofaddîng the 1,18 factor.
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II. THE COMPLIANCE EXTENSION PROVISIONS SHOULD BE MODIFIED AND
CLARIFIED

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

The provision afTording Compliance Flexibility for Delays in Availability arTier 4

Vehicles (see Proposed Section 2449(e)(9)) should also allow the Executive Offcer 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 wil function in GSE without causing performance, reliability, or safety

problems. GSE pcrforniance, reliability, or safety issues wìl impair the abilty to move aircraft

safely and effciently through the gate and into the runway queue on schedule -- causing delay or

compressed take offs and landings. 'nicse effects ripple throughout the country, impairing the

salè and effcient operation of both the airport in question and the National Airspace System.

While the proposed Rule includes a provision that allows ARB to IÌnd that a paricular 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 docs

the current proposed Rule address performance or reliability problems related to VDECS, safety

issues at airport caused by use ofVDECS that go beyond the safe operation of the vehicle itself,

any issues that arise after 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 ofGSE performance, reliability, or safety problems associated v.ith VDECS retrofits or

new Tier 4 vehicles. Specifically, ATA proposes the following revisions to Section 2449(e)(9):

(9) Compliance Flexibilty for Delays in Availabilty or Tier 4

Vehicles or Performance, Reliabiltv, or Safetv Problems
associated with VDECS or New Tier 4 GSE Vehicles: If the
Executive Offcer finds that there is a delay in availability of
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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 Heel's needs are not available or not
available in suffcient numbers or in a suffcient range of
makes, models, and sizes, or that VDECS or new interim or
final Tier 4 GSE Vehicles experience performancc1
reJiabilh't or safety issues. then the Executive Offcer may
grant an extension to the fleet from the requirements in
2449(d)(J) and 2449(d)(2), Ifsuch a delay or performance,
reliabilty. or safety issues affects a group of fleets, the

Executive Offcer may issue an extension to all fleets with
certain charcteristics. Any such delay must be documented
based on verifiable information from the fleet regarding its
vehicle needs and/or verifiable infommtIon from the equipment
manufacturer, engine manufacturer, distributor, and/or dealer
regarding the unavailability of appropriate vehicles with Tier 4
interim or final engines. An" such performance, reliabilty,
or safety issues must be supported bv documentation or
other reliable information from the fleet operator or other
appropriate source.

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

The proposed Rule provides only 90 days to address failure or damagc of a VDECS,

which is likely to be insuftcient. See Proposed Section 2449(e)(l). Even irOSE fleet owners

were able to solvc 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..install

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

signiHcant re-engineering performed to allow initial installation). At a minimum, the time to

address VDECS failures should be increased to 180 days.

-5-
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AirTrnnsport Association of America, Inc.
Proposed "Fixed Target Compliance Option"
CARD In-Use OtT..Road Diesel Vehicle Regulation

July 6, 2007
Page- i

¡Section 2449(d)(1 )leE) 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
wilh 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 pians for achieving those Fixed Targets, as set forth in this
Section 2449(d)(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. Development 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, settng 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, or in a
substantially similar format. Compliance Pians may be updated penodically at the fleet
owner's option to eliminate obsolete provisions, reflect availabilty of new technologies
or new company operating and capital plans, or other changes, A copy of the 2014 and



Air Transpor Association of Amcrìcil, Inc.
Proposed "Fixed Target Compliance Option"
CARB In-Use OII-Road Diesel Vehicle Regul:tioii

July 6, 2007
Piige..2

2020 Compliance Plans shall be maintained at a location within the State of Califomia,
and shall be made available or submitted to ARB upon requesL

3. Achievement of 2014 and 2020 Fixed Targets

In lieu of the Annual Reporting and Compliance Certifcation provisions of
Section 2449(g)(1 )(0)(2), the fieet 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 2449(d)(1)(A) or (D) (Hours in Fleet Average
Option), and the other provisions of this regulation relevant to the calculation of NOx
and diesel PM Indexes under Section 2449(d)(1 )(A) or (D) (including 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 identifed in the 2014 and 2020 Compliance
Plans,

If the fieet's NOx Index and/or diesel PM Index exceeds the 2014 Fixed Target
for that pollutant by 10% or less, the fieet shall have until August 1,2014 to address the
shortall and demonstrate achievement of the 2014 Fixed Target for that pollutant
Similariy, if the fieet's NOx Index and/or diesel PM Index exceeds the 2020 Fixed Target
for that pollutant by 10% or less, the fieet shall have until August 1, 2020 to address the
shortall and demonstrate achievement of the 2020 Fixed Target for that pollutant
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ATIACfjMENT A

ous.~..~-........
.DJd Zinger
Asist Dircçr for
Traportn and Ai Quty
U.S. Envìrota Proton Age
1200 PennylvaQia Aveue, N.W,
Wasington. DC 20460

I~~""$WW~OC_~;'

AIH:i

Dca Mr. Ziger:

This letter clarifies the Fcdcial Aviaton Administtion's (FAA) view
concg th rule ad by the Tex Naiu. Res COn!erion
Commissio~ (TNCC) on Aprl 19,2000, on emissions from ai grcu .
servce equiment. En~los ple find an anys ofprceptioi ~. .
related to tha rue. Th anysis roiiud th any authority th Sta of
Tex ha to fegulat aùn grund see eqpmen is excede when
th author is exis in a ma th would ncsay regu
aircft oprations. The ctea Ai Ac an Fed Aviaton Act premp
state reguon th impinge upo aicr opns an mangaiu:int of
the navigable airs. Bue upon th dat 'alale, th FAA is unble to

conclude th th regulaon ha lef fl opetor a chice be~
suggsted, reonably avaable alleativc mel\ to eomply with th

TNCC ugu an th iieem to select mees: tht do no restct
aircft opioii in th fuiu.

The FAA ha i:iifideii tht the onoing discusions with th U.S. EPA

wilh staehoder groups to develop volunta mesut to reuc emssons
fr the avition setor will be S'.1C'$Sfu in providig reducons at al

thoughouilbe count. In the meame, FAA enurge U.S. EPA and
1l'RCC to i;ontinuc (0 work C:OQtivc1y with apropriate airport offcia
and othe ai1ççcd paes to c:lorc ways to reuce oxides of nitrogen and



_.._._m"_,

!

otlir polluta at aí tht do not impinge upon aìCfft opClatÎons. If

you wQuld li to dicu ths iiet fuer, plea feel free 10 cotact me at

(202) 267~3S77 or Daphn A. Fulet in the FAA OffIC of the ClefCoUI1
at (202) 267-3199.

Sinly you,

~J!
Deputy'Oirector
Offce ofEnviomenl an Energy

Enclosure

cc: Ben Haiìsn, Off oeu.s. EPA Regionl Col



1. Factual Background

The TNCC has adopted a rule that would require persons who own or
operate ground service equipment (GSE) in the Dallas Ft Wort (DIFW)
ozone nonattainment area at airprt having 100 or more air carrer

operations pe year, averaged over a thee year period to "demonstrte a
reduction of oxides of nitrogen (Nox) emissions" equal to or greater than the
amount. specified in the regulation. This includes the four largest
commercial airport in the DIFW ozone nonattainment areai Dallas Fe
Wort, Meachem, Al1ance, and Love Field airports. GSE is defined to
include equipment that is used to serice aircraft during passenger and/or
cargo loading and unloading, maintenance, and other ground..based

operations (ex.cluding equipment used to service general aviation aircraft and
milta aircraft and equipment that is used during freezing weaUier such as

ground heaters and deicing vehicles). Owners and operators of ground
service equipment are reuired to:

(i) have a 100% electrfied fleet by May l, 2005 or thee yea af t1e
aírport bemes subjec to the rule. whichever is later. If a GSE urot is
not available for purhae or conversion to electrc power then the lowest
emitting equipment available may be used instead, subject to the
approval of the executor diector ofrnCC and U.s. EPA; or

(2) have a plan that provides for emission reâuction measurs to achieve the
phaed compliante requir by (a), (b), or (d)(generally 20% by 2003,
50% by 2004, and 90% by 2005), The plan may include meaur,
which are applied to the GSE fleet itslf, and meaures whch have been
achieved elsewhere withn the nonattment area as long as those
meaures would be creitable in acccrdance with the Commission's
emission banng progr.

By letter dated June 23, 2000. to the Chairman of the Texas Naturl
Resoure Commission. the U.S. EPA Regional Administrator for Region 6
clarfied earlier U.S. EP A comments concerning the proposed rule. The
lener stated that. based upon U.S. EPA's analysis "the Texas regulation is
not preempted by the Clea Ai Act."



,

n. Discussion

A. Federal Preemption

Arcle VI of the United States Constitution provides that Úle laws of the
Uoited States "shall be the supree law of the Lad;." any Thog io the
Constitution or Laws of any state to the Contr notwiÚ1stding."
Cipollone v, Liggett Crroup, loc" 505 U.S, 504, 516 (1992), Quotiog Ar, VI,
cJ. 2. Since M'Culloch v, Marland.17 U.s. (4 WheaL) 316, 427 (1819), it
has been settled tht state law tht conflcts with Feder law is "without
effect," Maryland v, Louisiana, 451 U.S. 725, 746 (1981), Coosideratioo of

issues arsing wider the Supremay Clause st with the asption that the

histonc police powers of the Sta are not to be superceded by Federa taw

uness that is the "clear and manfes purse of Congr. " Cioollone, 50S
U.S. at 516, quotiog Rice v, Santa Fe Elevator Çoi:ratioo. 331 U.S. 218,
230, (1947). Accordigly, the puse of Co ogres is the ultimate
touchstone of preemption anysis. Cipollone. 505 U.S. at 516. Preemption-
is predicated on Congrssiona intet.

Federa law may supee sta law in sever different ways. California
Federal Saving and Lo Associatioo v. Guer 479 U.S. 272, 280-

281(1987), Fir when actig with consiuonalliuts, Coogr is

empowered to prempt state law by so stting in exp tes. Jones v.

Rath Packiog Company. 430 U.S. 519, 525 (1977). Second, Congresional
intent to prempt st law in a pacuar ar may be iner frm a ..
~sclieme of federa reguation. . . so peasve as to ma renable the
inrece that Cong left no rom for the Sta to supplement it.'
because the 'Act of Congr may touch a field in whch the federa intet

is so dominant that the federa system will be asumed to preclude
enforcement of stte laws on the sae subject,' or becus 'the object

sought to be obtained by Ule federal law and the charer of obligations
imposed by it may reveal the sae pwpse.'.. Pacific Gas and Electrc v.

State Energ Resourc Conseration & Development Commission, 461

U,S. 190,203-204 (1983), quoting Fidelity Federa Savings &. Loan
Associatioo v, De la Cues!! 458 U.s. 141, 153 (1982), Rice v, Santa Fe

Elevator Corpration. 331 U.s. 218, 230 (1947). Thd, io those aras where
Congres ha not completely displaced state regulaton, Federa law may
nonetheless prempt sle law to me extt tht it actualy conficts with
Federal law. Such conflct occ either beuse "compliance with both



federalIaw and state regulations is a physical impossibility," Florida Lime &
Avocado Growers. Inc, v, Paul, 373 U,S, 132, 142-143 (1963), or because
the state law stds"as an obstacle to the accomplishment and execution of

the full purposes and objectives of Congress." Hines v. Davìdowi~) 312
U.S, 52,67 (1941),

B. State Regulation Of Aircraft Operntions and Use of the Navie:able
Airspace Is Prempted Under the Clea Air Act. the Federal Aviation Act
and Airport Noise and Capacity Act

The authority of the State to regulate aircraft to reduce air pollution is
sharly circumscribed under the Clea Air Act, as amended. 42 D.S.C. §

740I, et seq. Section 233 of the Clean Air Act expressly preepts state
regulation of aircraf engine emissions. Section 233 provides tht uno state
or political subdivision ilereof may adopt or attempt to enforce any stadard
respecting emission of any air pollution from any aircra or engine therf

unless such stadad is identical to a stadard applicable to such aircraft
under t1s par." 42 U.S.c. § 7573,'

Section 233 prempts any action by the State to enforce any stadad for

aircraft emisions unes the stada is identica to a stadar applicable
under the Clea Air AcL In other wors, the State may only adopt a
regulation addrsing a paricular aircraft emission jf it is identical to a
Federal stadar. Ifthe.re is no Federl stada then State action is

preempted and the State ha no autonty to apply a stda, In addition to

the explicit prohibition under Section 233, the comprehensive scheme
established by Secons 231 and 232 of the Clea Air Act for regulation of
aircraft engie emissions by the U.S. Envinmenta Protection Agency
("EP A") and the U.S. Deparment of Traporttion ("001") demonstites
Federal preemption of the field? Under Section 231, the EPA. in

consultation with the Secreta of Traporttion (to ase safety),
establishes national stadads for aircraft engine pollutats. EP A must
consult with DOT to asure that the stadard taes effect after time allowing
fór the development and application of requisite technology. If DOT finds

i ThisselionhlSbeenin~ in Cauroriav. Oeo(theNivv.624 F.2d8SS(9"Cir.19S0). Inthat
cu, the i; ruled th the Sate cold rct.le U.S. N.vy je aigin tes edls. Thes te "Iii wer not

c.onsider tc ûll witin the prption o(Seclion 233 beui the te ctlh were sete an ap rrom
Ule ainra Ctgínes thselves an could be regulaied wíihoul necly affecing me opendon arm.,
aiift.
i s"o:. W.ujnR'on v Gen~1 Mot(l$ CQI1.. 406 U.s. 109. 114 (1972XCon&fl has "prmptcd 1h field

~o far as emisiions from iitla¡ lie t:(;emed.~)



ùiat a proposed standad would create a hazd to aircraft safety, then the
DOT may request review by the President who detennines whether to
disapprove the stada. The EPA has established stadads for fuel venting
and exhaus emissions for in*us gas tuine aílane engines manufacted
after 1984. See 40 CFR Par 87, Under Sectinn 232, the FAA is then
responsible for enforcing those stda though the certification proess.

See 14 CFR Part 34. Based upon ths comprehensive scheme there is clearly
no room for States to establish or impose any aicraft emission stadar not
identical to those established by the EPA. When the scheme of regulation of
aircraft engine emissions under the Clea Air Act is read togeU1er and

haronize with the other aviaton sttute discused below. it is clea that
stadárds under Section 233 refer broadly not just to quantitative emission
levels, but to emission reduction tagets that necesarly 1:ave the direct or
indirect effect of restcting aircft operations.

The Federal Aviation Act, as reified 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 reulations
implementig it in 14 C.FJL, prempt Ute Staes frm regulatg in Ute ar

of airraft operations and aipa management. In a long senes of caes,J

. Ute .courthave ruled th neither the State nor their politica subdvisions
ca regulate the manr in whch aircft ar operate or the aipace in
which the aireraft ar operte. This Federå scheme of reguation is
deemed to be peivasve. inteve, and exclusive and is ves solely in the
FAA. The cour in eil) of Bur v, Lokheed Air Tenninal" expresed
concern about the nee for wúfomty of safe, effcient use of the navigable
airspace. It reasnod tht to peit curews and other local regulation of

flght operations would incr diffculties of schedulig flghts to avoid
congestion and concomitat dee in sa would be compounded

Congress recently reiteted in ANCA the federa policy against
"uncoordinated and inconsistent resctions on aviation ùi could impee
the national air trporttion system." 49 use 47521(2). Where, as here.

) AlteRher¡v Ain1n v. ViUueofCeum 238 F.2d 812 (2Cir. 1956); Amerca Aúlines. Inc. ii,

TownciHcmøsud. 39& F.2369(2Cir.I96).~~393 U.s. 1017, 21l.Ed.2S6I, a9S.Ct
620 (1969); Ame1es Airlines v. Citvof Aud Pa. 297 F.slipp.201.!. 407 F.2 IJ06(ltCìr.

1969). ~ denied. 396 U.S. 845, 24 L.Ed 95. 90 S.Cc. 71 (1969); Cit orBurtan v. Loee Air
Tenlnal, 411 U.S. 624 (1973).

.,iii U.5.624(1973).
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Congress has articulated a policy, the most relevant preemption stadard
appears to be that stated in Rice v. Santa Fe Elevator Corp., 331 U.S. 218,
236 (1947): ~'The test (of applicabilty of state laws) is whether the matter
on which the State assert the right to act is in any way regulated by the
Federal Act lfit is. the federal scheme prevails though it is a more modest,

less pervasive regulatory plan than that of the State. n See also, American
Airlines v, Hempstead, 272 F, Supp 226, 230, atrd, 398 F,2d 368, cited in
City of Burban v. Lockheed Air Terminal, 411 U.S. at 628 ("The aircraft
and its noíse are inivisible; the noise of the aircraft extends outw with
the same insparbilty as its wings and tal asembly; 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. Congrss enacted the ADA
to .. ... ensure that the Slates would not undo federal deregulation with
regulation of their own." Morales v. Trans World Airlines. Inc.. 504 U.S.
374. 378 (1992). (States' enforcement of attorney generl guidelines on air

trvel industr advertising and marketing practices held to be preempted for'

having a connection with or reference to airline rates. route. or servce).

Section 105 prohibits any State or politica subdivision frm enacting or
enorcing'" ... any law. rule, regulaton. stadad, or other provision having
the forc an effec of law relating to price. route. or servce of any air
carer ",.n 49 U's,c. § 41713(b)(1). The Supreme Cour has defined the

"relating to" languge broadly to mea "havin a connection with or
reference to ailine rate. routes. or seivices:' American Airlines v. Wolens,
513 U,S, 219. 223 (1995), citin Morales, 504 U.S. 374.

D. The TNCC Regulation

Using its delegate authority under the Clea Air Act and its residual
authority. the State of Texa may regulate sources of air pollution to achieve
and maitan state" and national air pollution stadards. We do not here
reach the issue of whether the Texa regulation is preempted under Section
~_09 ofuie Clea Air Act. We asume hen; aruendo. without conceding,

that the State õfTexas may regulate airprt grund seice equipment in
some maner. However. as discussd abve, the State may not impose
meaures tht necessarly regulate aift or aicraft operations and interfere
with safety and effciency in management of the navigable airspace. The
central issue here is whether the WRCC regulaton ha left owners and
operators ofGSE equipment the discretion to choose among suggested



procedur and the freedom to choose meaures lht do nol necessaly
regulate aircraft operations. See, Air Traspon Association v. Crotti, 3891;.
Supp, 58 (N CaL 1975)(CoUr upheld state airort noise statute that
imposed noise abatment duties on airprt proprietors where airt

proprietors were left to choos among suggested proceures and were free to
choose noise control meare tht did not diretly regulate aírcraft
operations), See also, Qliifomia v, Navy, 431 F. Supp at 1286.

Based upon review of the preble to the Texa regulatìons. FAA Iacks

suffcient da to make an infrmed judgment that compliance with the
Texas .rgulation is possible withut afecng growt in aircraft operations.
GSE equipment is necessar to landings and takeoff of aircraft Aircraft are
dependent upn GSE for maitece, fueling. housing. and in some caes,
for movement on the grund as weIl as a myrad of other activities that are
critical to the safety of aift and flght prepartion. The availabilty of
reliable GSE equipment is acrdingly esential to safe and effcient use of
the navigable airspace.

There is no clear evidence tht the emion reuction reuirments ca be
met without reucing tota GSE equipment an in tu aircra llghta,

Electrfication wil be diffcut to implement without afectig opons
given the rech time, bat life, and th nee for spac fu reng
equipment at the airprt Both the pha~ii petage emission reuction
alternative and the elecfication alternative potentialy reuce the
availabilty of GSE durg pe peod of airt opertion. . Limtations on
tota numbelS of GSE avale at any given tie would crete diffculties in
scheduling flghts and incr congeson and delays,

It is equaly unrolved wheter the reuirement for 100.1 elecficaon is
feasible given the cot and availabilty of such equipment or reonably
attainable wiuiin the nex five ye given the incte and electrc grd
requirements considenn co TNCC doe not appe to have considered
whether "opportty chagn is praticable. There is little or no evidence
that a reliable sour of powe exst tht is aduate to provide power for
aU. necar GSE equipmen an suffcient bak-up systems in the event of
power outages or disruptions. Although th relation provides for

substitution, the regulation doe not arculat the stdar th TNCC and
U,S. EP A will use to detenn wh elecc GSE is not available such that
the lowest emittg available teology may be substtute.
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Based upon information available to date, the emission trding program does
not obviate any necessity for fleet operators to limit growth to achieve
compliance in the future. There has been no analysis to demonstrate that
credits ar reasonably expected to be available elsewhere in the

nonattainment ara. Nor is it clear that the Commission trading progr
leaves aSE owners and operators the freeom to purchae credits frm other
nonattent area in Texas, such as the Houstn area, which has more

emissions available for credit. Although we agree wiÚ1 the U.S. EPA letter

that the TNCC regulations may aUow owners and operators of GSE to
include measur ín their plan besides the two enumerted, there is no
analysls showig that other viable measures are available to fleet operators.

A cae that involves similar facts is San Diel!O Unified Port District v.
Gianturco::5 In Gianturc, the State sought to require the Pan Distrct, as
owner of Lindbergh Field, to extend the hour oran existing curfew. The
State made exension ortle curfew a condition of the vanance neeed for
the permit to contiue to operte the airprt. which was not in compliance

with California noise stdar. The Ninth Circuit COUl of Appeas held.

that ile State's curew wa federaly-preempted becaus it impinged on
airspace mangement by dirting when planes may fly in the San Diego
area. The cour exlaied tht "Lo governents may adopt loca noise

abatement plan th do not impine upon aircft opetions." 65 i F .2d at
1314. The cour reoned that the State could not use varances, licees and
permits to acheve indirectly what the Supreme Cour had precIuded in
Burbank. Similarly, asng aruendo that the State of Texa may adopt

plan to reguate ground service equipment, such plan may not indiretly

impinge upon aircra operations. The State of Texa may not accomplish
. indirectly that wtch it is precluded from imposin directly.

The TNCC regulatons may also be detentined to be preempted wider
§ 105 of the Airline Deregulation Act of 1978 (ADA), 49 u'S,c' § 41713.
To the extent that the lNCC regulation woud effectively require fleet
operators to limit operations at airprt in Texa, the 1NCC regulations
very likely "relate" to air caer routes in violation of § 41713(b)(I),

Whether a fleet opetor may tae advantage of the flexbilty irùerent in me
Federal deregulatory environment and increase service would apPe to
depend upon whether the TNCC regulation indirectly restricts future

growth in flghts. The statute's proprieta excetion, 49 U,s.c, §

'4S7 F. supp. 283 (SOC.1. 1978), affd. 651 F.2d 1306, 1313.t4 (9.Cir. 19&1), O:e(. den. 455 US 1000

(1982).



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

In support of the conclusion tht st regulation orGSE equipment is not

federally preempted in its letr date June 23, 2000, V,S. EPA posits that

the prohibition on stte emisions stda under section 233 ha been
interpreted similarly to the proJubition in secion 209. As authority for this
proposition, EPA cites State of Cali fomi a v. Navy. supra. However, that
cae is factually distingshble. It involved state authority to regulate

aircr enine test cells. Th cour in tht case concluded that state

regulation of airc engine test cells was not prempted, but did not

otherwise define the scope of stte authority to reguate airaft opeations.
Nor did the cour uphold state autority to indirecty reguate aircra

operations though operationa restrctions on grund servce equipment.
Indeed, the reaoni in the cae. pacularly the opinion of U1e U.s. Distrct

Cour which was cite favorbly by the Ninth Cinuit Court of App,
strngly supprt the conclusion ilat stte regulatons ar feder1y-
preempted to the ext that they necarly impinge upon aira
operations. A broad redin of st autority to regulate aircrft opertions
directy, or indirytbugh gr sece equipment lítaons, would
be inconsist with fed pretion of amac magemen and airaft
opetions. Compar, Moto E'ipment Manufaçtre Assiation v, EP A,
627 F.2d 1095 (D Cir. 1979), ce den., 446 U.S. 952 (1980); Eigiß~
Manufacturers Assoiation v, US EPA, 88 P.3d 1075, 1094 (D Cir.

1996)(Section 209 of the Clea Air Act only p=pts stte reguation to
establish quatitative lits on c:ons Staes have autboñty to impoe

restctions on us of moto vehcles and non-road engines and vehcles.

such as Jimitaons on downtown usge).

To interpre the te stada in Secon 233 of the Clea Air Act so

nawIy as to auth st to regate airra operations would set a
precedent tht could lea to a prlifertion of retnciions at other aiort to

control loca ai polluton. Such a reult would be contrar to the concepts

of federal prmption and the compreensive and pervasive scheme of
Fèderal overight ortbe naon's ai trsprton system enacted by
Congrss.

This analysis is limite to clanfyg the scpe of state authority biied upn
Section 233 of the Clea Air Act when re togethr with feder aviation

laws. FAA otherwe expesses no opinion copceiing the reaider of the



analysis in the U,S EPA letter dated June 23, 2000. The FAA reserves the
right to revise tJus analysis should the FAA receive additional, relevant
information not heretofore available regarding the TNCC regulation and
alternatives for compliance available under that regulation.

,
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Clerk of ¡he Board
California Air Resources Board
i 00 i I Sirect, 23rd Floor
Saçminciiio, California 95814
Far: 9/6~J,.?2...Jfi..r5'
£1/ai/.' /()r('.?Oo.'~'4ìlt'l"/ren:ar/;.cal:'Ol'

Rc: Notice of Public Hearing to Consider Adoption or Emission Stal1d.1J"ds and

Test Procedures COl' New 2007 and Later Off-Road Liirgc Spark-Ignition

("I.SI") Enuincs and Fleet Requirements for Users of Off-Road LSI E01!incs

To the Clerk ofihe Board:

i run wdiing on hcha!lotthe Air Transport Association ntAmerica. Inc. ("'ATA ,")1 In
provide comments on the Califomia Air Resources Boards ("ARB's") proposed "Emission
Standards and Test Proccdmcs for New 2007 and Later On:"Road Large Spark-Ignition (LSI)
Engines and Fleet RequirementS; for Users orOrf-Road Lsi Engines" ("LSi Ruk").~ AT:".
regularly comments on federal and staie regulatory developments ihm may anècl ihe airlines. In
that capacity, wc submit these coiiments on the proposed rule.

SUMMARY OF COMMENTS

Thc LSI Rule's proposed rçgulation ûlaìrpol'l ground Supp0i1 equipmeni ("USE") is
preempted by federal law, including the Federal Aviation Act, Airline Deregulation Act. and
Clean Air Act. Among other things. these laws reneci Congress' judgment that GSE ",- which is
critical to the salè and etìicìcni functioning orthe National Airspace System -- can only b(,~
regulated in a consistent and unitorm maniier at the ftder;il leveL. The LSI Rule. in thc (()fll

AL\ is ¡Ìlc príncípal ¡r::dc rind ser\'ic.~ org;iníza1ion t)lilh,~ US sdiedukd :iirlil1(' ¡ndiisir:. 11\1.'
members (lfthe AswÓ:ltion ::rc: AnX Air. Inc. Alasb Aidim's, Aloha Airlines. Americ:i West ;\irlino. ..\fni~ric3n
Airlinès. i\,t;il' /\ir C:irgn. ATA Airlincs. Arbs Air. Continentil Aidines. Delta Air i.1l(S. h('rgrecr; lntcn\;itiun:d
Airlines. Fdenil L.\prcss Cü¡,p" ll;lIaii:in ¡\irline~. .klBlue Airw;i)-s. 1\lidl\öt i\ir!îne,~. Nùl'hwest A¡dim,s. Pobr
Air Cargo. Soull\liest ¡\idines. United Airlines, UPS. and US .-¡rw;iys: :issoçíillc mcm¡)(~r" :iri.~; Aerodas (k Mè.\ico.
Air Cm.ida. Air J:im;ií('a. ;md !i.kxíc:in:i de A\¡aÓÓn.

,
.\à-Nüiicc (,.lPuhlic Hearing. rniii::l Siali:nkrll ofIÜ:;¡.smis (or Proposed Hukmaking ("Iniii;i!

St3tcnien¡ ÜrRe3~()ns" i)l "lSUR"). :md n:¡aicù nlatcrÎ,i!s ;it \1\\'r.arb.c;l.gO\!lcg;tcv!orc2Ü05/Jon.'2Ü05.liini tr.;isled
!\Liy6,20(5).
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proposed on May 6, 2005 (¡he "May 6 proposal"), would impose profoiind and ilkonsidcred

mandates on GSE, requiring li~pl¡lCemeni or virtually all LSI GSE wiih unproven equipment
wiihin an unreasonably ShOl1 time, resulting in prohibiled impacts on aircralt opcr,itions 3nd
airline prices, routes, and services.

In nxent discussions with ATA. ARB stafl'has ac~nowicdí!ed that ihe 7 to 8 vear neet~,' .'
llmover assumption on which the proposal is based is inaccunitc as applied to GSr:, and has
agreed to revise the assumpiion and propose revised terms for GSE al (he June 23, 2005 hearing.
ATA is working with ARB stall' to analyze pOleniial approaches. It is unclear as olthis filing
whether the parties can identify a mutually ,icceptablc approach, or \vhether any revisions that
ARB may propose will fiilly address ihe infirmities of the rule as apnlied to GSE. Absent
exclusion or all GSE from the scope of this and other on:road niles.) A TA and its members
reserve the right to take appropriaie action to lHlve the niles declared invalid as preempted by
federal law notwithstanding any changes in the rule ARB may propose.

Separate and apart from iis invalidity under federal law, the proposed L.SJ Rule suffers
from a number of li.ldamelltal llaws as ¡ipplied to GSE. including:

. Incoml2atibiltv with ARB's Vohintarv AQrCelltnt with the Carriers

The rule is wholly inconsistent with the letter and spirit otthc Somh Coast Ground Service
Equipment Memorandum olUnderstanding, dated November 27,2002 ("MOlT' or "Somh
Coast MOU"). The MOU was negotiated and executed by ARB and AT A member airlines
("Participating Airlines'") th¡n operate at the lìve major commercia! airports in the South
Coast Air Quality Management District ("South Coast"). The MOU provides that, by
December 3 i. 2010. the- Participating Airlines will reduce NO:\ and hydrocarbons (He) to
2.65 g/bhp-hr, and ekçtrily specific rcrccntages ofGSE, aiiong their aggregale fleet iii the
South Coast, including both LSI and dieseL. The ¡vl0U is the most stringent ofT-road fleet
conversion undertaking in the nation. and would require conversion orvir1mil1y all olthe
carriers' LSI-rowcred GSE. In reliance on the understandings reached with ARB under thai
agreement. the carriers have alre,idy made signilicam inves!ll1ents ioward compliance,
including purchases olelectric cquipment and supporting infrasiructure, and purchiises or
currently beSH1V¡lilable LSI enginl.'s with emission rates ot:LO g/bhp..hr.

The LSI Rule would impose a diffircnt and inconsistent sel ofllecl average emission
requirements. focused only on the LSI pot1ion orille GSE neei in isolation. The ~'lay 6
proposal would require ihe carriers ¡¡i most immediately to re-convel1lheir LSI GSE fleeis to
meet ihe 10 i 3 Hlrgei or 1.7 gibhp-hr. The proposed c:\cl1ption fix GSE subject to an MOU
does nothing to address this issue. bc(,~ause the c:\emption would expire in 2012. In addition.
fleci average emissions under ihe LSI Rule arc calculated withoiit regard to actual equipment

The "¡\ïrN)f;e To\i" COlHrol i\k;i,urcl,\TC\jj For DÌisc1 f'artìçul;re \bUer Fnirl Pori;;h1e

Engil1(" Rated ..\l :i0 I ior~qÎ(j\\cr and (,n.:;iia:' df \!:I'Ôl I i. 2005 ("'PI; :\1(')11"). ;inJ ¡he of!:f(i;id Jiesel ArG..1.
c.\pecicd 1O hi.' proposed bIer this y,'ar íl¡l¡p:.i'.\\\\\.::rb.c;.g()'/msprog/iiJicsc1/ünJii~sd.Jilllj.
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usage, whereas nee! average emissions under the tv10U take us;~ge into account _.. subjecting
the carriers to fundamentally dilTerent fleet management requirements. These
inconsistencies are exacerbated by ARB's adopted and pJanll:d off-road dicsd ATOv1s,
which would impose yet another sel of requirements on diesel GSE, 011 dilTerent schedules.
with no considcrmion of a complementary and cohesive neet management strategy
necessary to ensure the elìcient operation ofGSE.

The only way to structure the LSI Rule (and ARB's other ol'f.road rulcs) that could be at
least somewhat equitable to the carricrs and consistcnt with thc 1\.10U would bc to exempt nil
GSE sii~jeci to the MOU for its useful lifè, with provision for carriers!O elect!O include
their South Coast Oeets in their statewide avcrages. Evcn if ARB were to take thcse
measures, the carriers would still be faced with the significant costs and incfliciencies of
administering inconsistent compliance sclicmes _.. le., an aggregaic MOU target for all GSE
in the South Coast, and LSl.. and dicsel~spccific regulaiory iargcts in the rest Mthe state, all
with different effective dates.

The carriers entered into the MOU based upon ARB's assuranccs that the Board would not
also seek to regulate GSI:. and the MOl) provides that the airlines may termim:ite the
agreement should .ARB do so. The carricrs' currenl predicament ilhlstratÎ,~s why that
protection was viial. Both the PE A TCM and the LSI Rule have triggered the tenninatitJn
provision, and the airlines are now iree to Icnninatc the l'v10U. As ATA has advised ARB
stan: the carriers are likely to lind it neccssary to exercise their right to terminate the MOLL

. InacclIrate Turnover Assumption
ARB's Initial Statement of Reasons and economic impact assessments rely on the inaccurate
assumption that all 1/()I/;!ôdl/IÎLSI equipmeni has a 7~8 ycar Itrnover C)de. However, a$
the parties discussed in the South Coast MOU negotiations, and as discussed in further detail
bdow, the actual median lIseful lifè of LSI-powered GSE is significantly longer. ATA has
recently provided ARB stalTwith updated calculations, based on a methodology agrced to
with ARB in ihe MOU negotiations. showing that the carriers' current statewide LSI GSE
neet has a median useful life ofapproxímatcly 19 years.

This inaccuratc turnover assumption exacerbatcs the ¡l1pactlliai the ¡".1ay 6 proposal would
liave on the carriers. and would render thai proposcd rule arbilr:iry ;ind capricious as applied
to GSE. The assumption Ie.ids to proposed fleet averages thm would require the carriers 10
compleiely tum over their LSI fleets wiihin only a fèw years. al a fraction (about 1/5) of
their useful lite. The May (, proposal would impose three increasingly stringent lke!
,ivcrage emission siand¡irds over only a four"year period (3.0 giblip..hr by 2009. 2.3 by 20 i i
and 1.7 by 20 I 3). To meet these requirements. the carriers would have to implement fleet
conversions to meet the 2009 interim targe!. just one or two years before newcr and much
cleaner LSI engines are expected to reach the market. The M¡iy 6 proposal would then
.ilmost immediately require a second conversion using the newer cquipmeni in order to
achieve the 20 i I and 20 J" iargets.
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In recent discussions with ATA, ARB stalTagreed to revise the May 6 proposal to renecl the
longer median usellil life ofOSE, with pro\'ision for A TA to comment on the revisions. It is
ATA 's understanding that. at or ¡¡Her the June 23. 2005 Board hearing. ARB staflwil
propose less stringent fleet average emission targets tor 201 I and 2013. but may maintain
the 3.0 g/bhp-hr target fi)f 2009.

However, as discussed below. given the actual useful life ofGSE, the LSI Rule must not be
structured in a way that will tòrce rapid neet tUnlovcrs using unproven equipment. and force
the airlines to scrap good and serviceable GSE at a time when quanerly operating losses tor
the industry exceed one billion dollars. Merely adjusting the emission targets without

adjusting the 2009, 20 Ii, and 20 i 3 compliance dates would not adequately take account of
the actual useful lit"i ofGSE. Accordingly, if ARB does not exempt CiSE from the niJc, it
should take account ofGSE's actual usefullít"i through an appropriate combination of
adjustments to both the compliance deadlines and the neet average emission targets tor
GSE,

In the ISOR, ARB used a tumover ¡issumption or 7 to 8 years lo establish the final ctTectíve
date of20 13 in the May 6 proposaL. As discussed below, applying the same methodology
using GSE's 19..year median useful litè produces a final encciivc date of2024. If ARB is
unwilling to accept this result olits methodology, ARB should work with ATA and the
carriers to arrive at appropriate adjustments to both the compliance deadlines and emission
level targets that accommodate the carriers' need to manage their GSE nects in a way tl1m
cnsmes the reliability of their iime..critical operations.

. Failure to Reco!..!ize the Time. Cost. Uncertaintv. and Operational Disruptions

Associated with GSE Fleet Convcrsions
The LSi Rule's assumption that virtually the entire LS¡ CiSE neet can be convened and
reconverted within the rapid timcfranics contemplated by the nile, even with less stringellt
Oeet average emission targets, is inconsistent with the efficient operation ortlie National
Airspace System. and unsupported by practical experience. In particular, the LSI Rule
incorrectly assumes that new lower-emission LSI engines can bc purchased from engine
manulìicturcrs and mad" functional in useable GSE within 2..3 years (or less) oltlw dat" that
the engine ostensibly is expected to become available. ,5;'Y', e.,f!. lSOR at 23 (assuming that
1.0 g/bhp-hr equipment could be purchased and placed in usc by 2009. and 0.4 g/bhp-hr
equipment by 2012).

In faci, as discussed in timher dciail below. GSE represents ¡¡ sm¡¡lI market üliiiglily diversc

and specialized iypes of equipment that must be integnncd into a eomplcmeiiary scheme ol
interdependent aircraft support functions. Each piece ofCiSE is a necessary component of
an ovenin operational strategy for cflcicntly supporting aircralt moving through the
National Airspace System. The development ornc\\, re-powcred. or retrofitted (1SI:: thai
can salèly and effectively service aireran within that unique scheme and maintain the
unimpeded now or air commerce requires sÎgniiìc,int additional desÎgn and development by
airlines and GSi:.: manufacturers, n:a!*world testing. and pcrsonnl;1 training. These ¡¡ddiiional
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steps arc necessary to integrate new engine or electric technology into GSE that meets
operational requirements (or to demonstrate that the tcdinology is not teasible for a
particular type ofGSF:), and to integrme the GSE ilHO ¡he fleet. This cllori requires a much
longer period of time tl1mi provided by the LSI Rule's fleet average emission requirements.
with greater cost. uncel1ainty. and operational disruptions.

These considerations were nOl taken inio account by ARB staff in developing the LSI Rule,
and tùrther demonstrate the incompatibility of state..niandated regulations that force
restructuring otexisting functioning ground SUppOl' fleets in contmvention of the federal

aviation laws. ARB should reevaluate its approach of seeking to impose rapid, profound,
and ilJ.onsidered GSE mandates on ¡he aviation industry using a rule designed primarily to
address non"GSE forklifts. If ARB docs not remove GSE trom the scope of the rule, it
should work with A TA to arrive at appropriate adjustments to the compliance deadlines and
fleet average emission targets to allow adequate timc for the required OSE tleci conversions,
and to prevent the necd tor "double conversions." The rule should also include "safety
valve" provisions that delay the deadlines in thc event that viable, proven equipment or
verilìed retrofits cannot be developed and are not available to meet the requirements.

Should ARB choose to proceed wi¡h applying the rule to GSE in spiil. of federal preemption.
inconsistency with the MOU. and the other fundamental flaws set forth above. at a minimum
ARB should chiinge the content of the proposed nile in a number or additional n::spCC¡s. As

discussed more fully below. it is quite possible that. because of the limited market for OSE.
compliant retrofits and/or GSE with compliaiu engines. fieldwtesied to the degree that
carriers can rely upon it for their tinH:..sensitive operltio!ls. wil not be avaih:ible at whatever
effective dates may be established. ARB should therct()le revise and broaden the "Limited
I-lours of Use" and "Speci:dty Equipment". exemptions to recognize the !leeds ofGSE neet
management.

IlSClJSSION

i. The LSI Rule is Preempted b)" Fedenil Law

Federal aviation law provides for iiliirÓrin and exclusive federal authority over the
National Airspace System. and preempts ¡my state rule ¡hat al1ècis eiiher: (¡I) the movement and
oper.:iion of aircrall; or (b) airline prices. routes. or services. This preCllplÎon extends to state
regulation olairpori infrastructure. facili¡ics, and ground opcmtions ¡hat support aircrafL As a
consequence. as discussed further below, kderal aviation law preempts the: LSI Rule 10 the
extent it applies to GSE. In addition. the lèdcnil Ckan Air Act ("CAA") independently prcempls
enforcement of the LSI RuJc unless and until ARB requcsts and receives mit!lor¡zation fi'oin the
Uni¡ed States Environmental Protection Agency ("EPA") under Section 209(c) of the CAA.
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A. The Federal Aviation Act and Associated Re!Hllations Establish an Exclusive
Federal Svstcm of Aviation Rc!!ulation. and Preempt ARB's Reiiulation úfGSE

The Federal Aviation Act of 1958 ("Aviation Act") establishes"a II/!làni/lmlh~rc//I..fli'e
system of federal regulation" of aircraH operations that preempts state and local regulation."
This pervasive fi;deral regulatory schcmc.e:tends not only to aircran in night, but also to
aircralt-rclated opcmlÎons on the ground:~ Through its extensive regulation ofGSE, and
requirement that airlines restructure and replace virtually their entire existing LSI GSE ncets
with unproven equipmelH within an unreasonable and unworkable time frame, the May 6
proposal would significantly afìèct the movcmcnt and operation ofaircran on the ground and in
the air, and is therefore preempted by the Federal Aviation /\ct.

As the FAA has recognized, "Ii)he availability of reliable GSE cquipment is... essential
to salè and effcient use of navigable airspace:'(' L51 GSE perlonns a myriad or complex and
time-sensitive runctions essential to the unimpeded flow or airerail and 10 the safe and cflcient
usc oltlic National Airspace Systcm. These functions include aircraft maintenance, fueling,
deicing. siarting aircraft cngines, moving aircrafì to and from the gaic, and loading. unloading,
and sorting eargo and baggage. All of these activities affect the airlines' abilty to move aircraft
ellciemly rmm the gate, proceed through the runway queuc on time, and move into the National
Airspace S.ystem on schedule. Like a¡rcmll, GSE "do not wander about. . . like vagrant clouds.
They move only by federal permission. subject to tederal inspection, in ihe hands or federally
ccrtified personnel and undcr an intricate system ol tèderal commands," .s;:'l' Lì(Fq/lJl/dklIlk I:
ÙJt-lnn:dJir !('lïllllt7!, 1m:. 41 i U.S. 624, 633-34 (1973) (quoting .'-l'(Jr/nlf-l~r/JÚIIIIP.J: Jii(~ i:
)1íIII/(~.fl-/a. 322 U.S. 292. 303 (1944) (Jackson, L concurring)). Because GSL:: comprise such an
important part orthc airline industry's ground operations and fligh! preparation processes, their
.ibil¡ty to tliiction quickly, reliably, and wiih minilllil interruption is necessary 10 maintaining a
consistent national air travel network.

., !/m/J¡ml I: l'odk'c,I'¡lr kniii::! /H,:. 41 1 U.S. 624. 6.,9 (1973) (tmrh~bis added): .It',,'l/Im

../Jf,'dn//J;i-¡fik~f'l: !.J''f'flfÏfN'fIr¡ílÌì7f,rp.. 202 F.3d 7S3. SOL (51h Cif. 2(¡OO) t"'¡fJcdel~JI conlrol lo\,;r ;iiìationl is
¡niensÌ\,; :md ödusi\'c:') (quüling ..lJIlf!Í-',,"/./fÍiffl~r. /¡,~ I: ..líi'fk'..Wlil. 322 U.S. 292. 303 (1944)): 49 \..S.L
~~ .jOWl. ..WLÜ3. .14701.

ji"~ "'.j.'.. .19 U.se. § .JOI03(b)i2HBHCJ: O(I'(filrll/.flrJ//l: Fu. Ú7'J F.2d i IX.1. i 195 (51h Cir.
1982).

Letter (rom I':wl Dykeman. f),"put;. nirecwr. Olticco(Emimnrm:nt and Encrgy. F:\... to ))ordd
Zínger. i\ssìstal1t Dire-etai" i()rTrmisportatiol) and Air Quality. U.S. 1:1'... AH::diniel1t ;11 (, (August 2.1, 20(j())
(Amichl1ent :\ heretü): ,ft',' iI/wil ("OSE cquipnllni is ncç(,~sSaf) to l:ind¡ngs ::nd lakeoff of :i¡rcr.il!.. ;'¡rcran are
dcp(,'ndcm upon C¡SE kr ni:iÎl1en::nec. fuding. housing. and in some cases. for mon:men! on IliÇ ground as \\dl as a
m;.riad oj' oth(,~r :iclÌ\iies th;¡t ;¡ri: critic;¡! lú the- s;ifçty of ;iirer;;.!! :mJ i1ight rri:par.tilln....)
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Compliance with the LSI Rule (and ARB's on:'road diesel ATCMs)ì will adversely affect
these ground operations, and the rule impermissibly encroaches on the primary jurisdiction that
FAA mainiains over aircralt operaiio/ls. The LSI Rule would require carriers to develop new or
repowered GSE, replace existing GSE or retrofit them with control devices, switch to alternative
lliels, and/or implement c1cctrit1catiol1. To comply with the niJc, each carrier would be required
to ltm over virtually ilS eniin: existing Heet ofLSI GSE with unproven or experimental new or
rctrolined equipment. under an initial 2009 compliance deadline less than lour years away.

As discussed in fUl1her detail in Section lV, below, the industry's experience
demonstrates that any cOt)t to rcpl;ice GSE with new technology is a diffcult proposition, thai
often brings unanticipated reliability, perfOrmJilCe, and !leet compatibility problems. For
example, although the industry has already mude substantial voluntary electrification efforts in
the South Coast. including development and signifïcatlt purchases of certain types or electric
replacement units, in many applications no electric battery has yet been developed thut can
perform an entire dut)' cycle as required for operations. Thus, many of those electric units are
stil considered experimentaL. and must be supplemented on a regular basis with existing LSI
equipment to avoid operational disruptions.

Even if ARB is correct in assuming that lower-emission on:'rúad LSI GSE engines will
be developed in the timeframes contemplated. ARB has ignored the difì'ícult question of whether
the market will support deveiopmeiu and manufncture ofGSE that integrate such engines and
that meet the exacting specíl'cations and performance requircments needed lor airport
operations. There is no basis in the ruleimikíng record io conclude that this cun occur on the
schedule assumed by ARB, or without substantial under..perlonmiicc and reliability problems.
Moreover, the Federal Aviation Act preempts the LSI Rule's attempt to pre-condition the
purchase and use olGSE upon compliance with state cerii1ìcation requirements and other
mandates that relate to the types oflarge spark..ígiiition GSE engines and other technologies used
in aircraft..rclated ground operations.s Indeed. EPA has rejected SiP measures on similar
grounds:;;

To;i i:crtain i:\ten1. it is impossible to seier ihe impai:is nl"lhc l51 gule t'mni the (\icr;dl ~'lï,.;i:bnr
¡he LSI Rule the PE ATC\1. and ARB's pl;nncd oIT..m:id diesel ATCI\1 cxpeeted bii:r this ye;il'. C"mpli~IIK'e \iith
the Üirec rules mmlJ n.:'luire GSI, ikci opcnllirs to :~J(\ri comprcli¡:nsiic new iìi:ct !l:m\~gemcnt sir:iiegies :~I"kding
both LSl and dksd GSE. If¡i!l ij;n,~~ rules :in: adoplC'.J.ihc imp;Ji:is on ;ii"iaiion dcsçribed abO\'c will he c'i~n morc
problematic :md h;i\-c:in :iJicrsc milkrì;il imp-ci üllihe (reI. noli orair ú)l1J1crce.

,:
jì','. ,~g. íJrrAl/l..(/Ir~llhk..PäJ-l-¡(¡''lä,.fil)¡llJ¡lflllniJ'): (ill'l/Ù).,.,-f~~','Ir~", 979 F.2d 1.ì3s.

134 I (9'¡-' Cil", 1992) (zoning ord¡iwncc thai required cons¡di:aiio!l of cniironmcn1ÜI imp:iets bdhrc rUl1w\iy
Ç()l\structiü¡j ;i!lÜunied to:m "imclicrcnce "ith the mü\'menis and üpc!'aiions tlf ;¡ircmit" preempted b~ the Federal
AvimionAel).

.5à'. i\t/, 66 Fe-d. Reg.;¡¡ 57.189 (rcjC"ciíng suggi:stcd sip measufl.: bec;iust simcs :md !oc;¡lí¡ies

ii:~\'e "ll) :iU¡j1tlÌly to cüntrol ;iirlíne ü¡kratîol1s"¡.

9
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In addition to equipment chi:nges, compliancc with the LSI Rule would also require
changes in ihe supporting airport and maintenance inlrastructure and aifCran ground support
operations to accommodate modilied GSE. II would likely impose changes in the locaiions and
usage patterns ofGSE at Cilifornia airports. in part 10 reduce the number of pieces of higher-
emitting GSE equipment, limiiing the numbers ofGSE used at a given airport and their
operations. These changes in equiprncnt, airport infrastructure, GSE fleet management. and GSE
usage will in turn affect ihe movement and operation of aircraft.

The exclusive feder-II nature of aviation regulation docs nOl allow individual states to
intcrlcrc with airline operations by mandating thai airlines reslnicllrc their operational model
and replace virtually all of their LSI CiSE llee! with unproven cquipment at that state's airpoiis.
Rathcr. it is incumbeniupon states. when adopting regulatory requirements, to cnsure that
existing, highly specialized and integrated operations essential to the eflcient moveiient of
aircralì arc not disrupted or forced into wholesale changes thaI have yet to be validated by
significant lìeld cxperience.

Thc LSI Rule's impermissiblc intrusion into operations will be further exacerbated by the
fact thai, having invcstcd substaniial resources and capital in a GSE fleet management stratcgy
agrced to by ARB in the rvlOU. the LSI Ruh: (and ARB's other olfwroíìd rules) will force the
airlines to abandon that strategy in mid-course and stan anew with a second burdensome and
problematic relooling of its GSE nect that will have to be accomplished within time frames that
are not praciil:ally feasible.

B. The Airline Derc!.ulation Act Preempts ARB's Rc!.ulation olGSE

The Airline Deregulation Act ("ADA") provides that a state "may not enact or enf(m::e a
law, rcgulmion, or other provision having the torce and erfcct of law related to a price. route, or
service of¡an J air carrier. , . .',in As the Supreme Court has explained. this 1;1lguage
"cxpresslesJ a broad preemptive purpose:' and ADA preempiion applies even if a state law is not
expressly designed to af1èci airline prices. routes. and services. and even irille impact is only
indirect. i I Federal coullS have held that ADA preemption extends to regulation olGSE and
airport support vehicles bccause such equipment is "integral" to carriers' servìces.l~

In
.N U.S.c. * -l1713¡bX 1 t. Thi;; ;;l:l1¡lor:- pro\i;;ion \\;h pn:\iuu;;l:- çodílicd ;i1"l9 U.S.C

~ 13Ü5(a\(I). .5;','49 u.se. :\pp. * 1305¡a)( I 1. In linl. C\lIgre% rcen~i~td ihi;; provision;i"l9 U.S.c.

* 'l17L;¡b)( i);iS p;irl ,¡fits rcçn:ictmtn1 il("lith: 49. and ch:mgd ih.: opi:;ll¡\t~ bngu:igc from ""r;itçs. rùute;;or
5l'ryíccs" l( "príce. roUle. ür scp-icc:' hut iw ;;dU;lntín' çli~mgc was intended. j"','.fl!i'."là/l..l¡i'¡i/l,~f 1: 11(1;"'I!.~~
513 U.S. 219.12.ì n.! (199Si.

.1;")llk~f I: ¡/;N/.fluNIr!.-lir/iil,'.;; 50.lt:S 37.1. 386 (i'i9~ 1 (holding ¡hat ADA pn.:enipid st;ic l~)\\
requirements Ill;;1 e.\pressly re!Crrcd 10 airlines ;md e,!;ib!ísh,'J "binding. lùjuiremc:is" UpWl ¡hem).

"

"
J;'". "-J.c. I','d.'nli £1';'-".0' (;'I/l' I: (;-i/¡j(;má j'l,J (ii! ('lNIIIII ii. 936 F.2d lOiS. 1078 í9ihCir.

1991,i (holding th:u Caij!ímiia'~ generalJ: ;ippl¡eabk ¡rud-:il1g regui:iiinri iil'air carrier's tnKling ()per~iii(ln;; \\;(~

(Continued ...j
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The LSI Rule (in conjunction \vith ARB's off-road diesel rules) would impermissibly
restrict and limit the critical carrier services and operations performed by GSE, and compli,mce
with the proposed rule would require changes in the airlines' decisions concerning their prices.
routes, or services. As noted above, the LSI Rule would require changes in the types of GSE
equipment iised, electrification. use ofalteni:iiive fuds, and/or retrofits. many ofw!iich will
directly alter or limit the functionality and reliability of the equipment. The LSI Rule will also
aOèct airport infrastnicture planning, the composition of the GSE neet, and allocation ofGSE
aiiong California airpot1s, all of which affect the ability to service aircraft at various California
airports and to provide scheduled passenger and cargo service 10 ineet the demands of the market
without regulatory liiiitntion or interference fi'om the State.

Because GSE is an integral part of air trJnsporiation, ARB's regulation ofGSE and the
forced restructuring of the carriers' existing fleets through the LSI Rule and ARB"s other ofT-
road rules will aflèct airline decisions regarding prices, routes, and services. Among other
things, this ineludes airline decisions conceming: the volume, frequency, and scheduling of
transportation service that would otherwise be offered in ordcr to mcet the demands of the
market; prices and the selection of markets where air tninsportation is offered; and the types of
service oflered kg, passenger, cargo, mixed). Indeed, given the significant estimated costs to
the airlines of compliance with the LSI Rule (approximately $85..1 15 million). the rule may
ultimately have a din~ci and substantial effect on prices for air transporiation service to and from
California destinations. The added GSE costs at California airports due to ARß's regulations
will also aflec! decisions concerning routes and service, lor example. providing incentives for
Ilghts to be routed through non..Califòrnia airports where servicing :iircraft with unregulated
GSI.:: is less costly or niore effective, or through certain California airports at the expcnse of
others where the additional cost of GSE conversion renders the eOòrts to provide service
operationally problematic or financially prohibitive. For these rC¡lSOnS, ARB's regulation of

GSE would disrupt or displace the primary role of market demand in determining the
transpol1ation services that airlines offer. and subject transportation decisions IO state regulation.
As the tèderal judiciary has repeatedly recognized, this is precisely what Congress. intended to
prevent with the ADA.

For the rcasons prcviously c~plaincd. ARB's regulation ofGSE would also subject
airliiies who executed the t\:lOU to unequal. arbitrary and undue burdens by requiring them to
convert their Ilcets a second time within an unworkable time frame, notwithstanding the prior
agrcement by ARB that they would not be so burdened. This concern places particularly
problematic burdcns on air coiimerce in light ofthc dit1cult conditions currently faced by the
industry. Regula!ory mandates 10 restructure ground support neets within unworkable
timdranics become all the more problematic in an cconoinìc enviroiiment in which signìtkant

(Cül1inucd ...j
pn.'cmptcd bCCaus.e such mid.:ing üper:itions "arc inicgr:il to . . . ¡)PtrJtiùns:is. an áir C¡irrÎer"¡; .i1.¡¡Jmf' I: .J./lk'.\i'n:.
S70 r. Supp. :.N5. 298-99 (I. ¡law. ¡994) (fnding ADA preemption b;C:lUs~GSE ¡jet bridge) iimns ¡m "ìntcgml
p:\n""o(::irc:irriefSCJyico:s/.
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costs of compliance are imposed arbitrarily on carricrs operating at a loss or on historically
narrow profit margins. To thc extent that the additional costs of operation imposed by the LSi
Rule f()rce another air carrier into bankruptcy, thcrc caii be no doubt that would alTcct airline
prices, rowes. and services.

C. The Clean Air Act Independentlv Preempts the LSI ¡¡nle

Absent EPA authorization, Section 209(c) of the Clean Air Act ("CAA") preempts states
from establishing or enforcing "standards and other requirements rclatin,g to the control of
emissions from" off-road engines. which includes 1.SI engines in GSE.ls CAA preemption
extends to emission standards for both new and existing ("in use") oil-road engines, including
the types of fleet requirements, emission restrictions, and rctrolìt and engine conversion
requirements proposed in thc L51 Rule.H Accordingly, as ARB must recognize. the LSi Rulc
establishes emission standard_s wÎthin the meaning ~ofCAA SeClion ~u9(~), 3:1d is preenwted and
unenforceable unless and uiitil ARB requests and f.:PA grants authol'zauon lor the rule. '

However, ¡he L51 Rule docs not qualify for EPA authorization. Among other things,
EPA is prohibited from gmnting authorization unless a Califoniia rule Îs "consistent wìth"
Section 209, which in turn requires that the nile be consistent with the requirements olScciion

u
.42 tJ.S.c. ~ 75.43(\.).

i.l
j,'l'; t'ß.. /;/~i!iill'./fli: ..o'ii I: .I,I//I/¡Ctliir/Jk()II,II/l/"_IJíIIIiJ;i!âllâ.'IÜi,/nà. 541 (.:.s. 246

(2004) (holding OiJI CJ!i/(irniJ !led ruks requiring pun::h:i.s\. of cert.:in kvds (ifltm ;llJ zt~rn-cm¡~;;;ion on-row.!

\-diidcs cünstilUted ";;i.:nd:mls" under Section 209(:1)): /)~pik' -il/:r J,ü iii: l.Í¡kJjÍif,~, iilï/ !'iïili'äl;JI

.-l'i:äll:J: SS FJd IOiS. I08ï.93 (D.C. Cir. 19(6) (preemption not limited hl ne\\ \\.hick~ sianJ:H'Js): .lIIINkl/l.-111t
.f!/h: .-I:i- ii I: (;¡hiii. 152 F.3d 196. 2t¡( ly"J e¡f. 1(98) (sl:tte oii-ro;!d rules c(ln;;iiiut(,. i.nis;;:,i¡ st:lld:¡rds ¡fiht: :in:
"regulatory measl¡l',:s il1tnJtJ to lo\i-c ¡he kvcl ol!vdiickl emissions); .r",'al,'(J.IÜ CF.R. ~ X5.16Ü3(dí2): .in
C'F.R. Part 89. App. :\ t"E!':\ liditH'S ili:il S!;!t.:s ;ire preclmkd from r.:quiring I'.:troliiiin;! eif usd nnnniad engint:s"
abst:n1 EPA :nitllil"/.:i¡mi); LI'A. "Summary :ind Analysis olCommenL\: COl\tOl olEmi5sions irüii L'J1egtibtcd
Nonro;id Fngint:s:' ;it ii.61 (Sepi. 2ÜÜ2¡ ("EPA agrees (with AlA) ¡h:~¡ C'cl't:iin rcgiil;~iions oÎ\l:hîdcs in us\.. 1;'1'
cx:impk. ftimlitrequire!lellb. \\lHlIJ genc:r:illy Ix: cOl1sidaed emissioii si;ind:irJs .. and thus coieI'd by ihe

preemption ufSedinn 109(e)") (c:xeel'¡ib pn.l\îd(:d as :\u;idinicnt B lia':ln).

" As boih the h:dcr;¡1 A\îaiion Adminbir;¡l¡on 1"1'..\:\") :md I;P,\ haici.onduJi.d. l.dcr:Ú :l\ i:\tim)
hl\ pi"Ctmpb em¡ssion~ regulatìons ¡ridependeni oÎCt\A preempiion. FAA, which has c,,dusî\ejurìsdìciion in ihis
:in:a. h:h cxplaíni.'d th:it "(tJhc Fe-ikfal regubiory r.:gimt f,x ;:n'Íliion is gwtJli.kd in:1 numba or st:itutOl: ;;nd
r\.gul:tùl;. pl1.\'ísÎüns ihat g,'ner.:lly prcemp! Sl;iics from n:gulat¡iig ¡he arca ol tümn;çri'id Jii;;tiOli:' and h:::;
concluded ih:ii:i :;tai.: mC;ISIlr~ is subj.:ct to feder:l! aviation prccmpt¡ml. reg;;rdkss ,¡tiilidher it m:i;. ill nthc'niis.:

pcniiissibk unda ihc CA/\. j,-'d.ctter lrom C:irl BurleSlHl, FAA to Ger:ild Fon!tnül, EPA. Ikgion IV. ai2 (Apr.

:..l, 20(jl) (i\tt:ichmcm C hcn:to). EI'A has ltjeC'tcd çOllni(.~l'çìal ul'iaÜo!1-rel¡¡\.d m.::isun::s ¡'rom Slate

Implenien¡:iiion Pians ("SIl's'i b:bi.:J soli:y on pl'cemri¡Oii unde-r fi.Jer;;1 :Jiiaiîon 1:1\5. :inJ h:is çünclud,'d ¡h:n

sl:itcs Iia\-e "no authority tll ("üiHrol airline opcr:ni()ns:' Já'66 Fed. Reg. 57.160. 5i.1 S9 (2001 L. EI':\ has
cxprcssly ::dm()nì~hC'd st:lle;; ::nd Incaliiics ili:\t they "should keep th.: (tèJtrJl :11 i:lti,)J 1;;1\ pleempi¡()n! :irglJnienh of
AlA in mind ¡ftlley ::ucmpt""tü enact ::\"i:ll¡on-rdJied emissions me:¡sur,'s. .í,,l'EI'A. ""Sunimary :~rid Anuly;;h or
Comments Cnnirol (If Emissions iì'üm Urlregula!ed Nonroad Engirws, at IlJ.60 Ilirough !I-Ó2 (Scpt. 2(Jü:!)
(öccrpb provided :~s AUaelirient B h.:rctöl.
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202(a). 42 U.S.c. § 7543(e)(2)(A)(iii).16 Section202(a) requires that an emission standard

must: be technically feasible; provide adequate lead time to permit the development or !lL"\cssary
technology; and give appropriate consideration to the cost of compliance within that time periúd.
42 U.se. § 7521(a); .feealm, e.g., 68 Fed. Reg. 65702. 65703 (Nov. 21. 2(03).

Aniong other authorization criteria not satisficd by the LS¡ Rule, as disciissed throughout
these comments the LSI Rule does not saiis!)' the Section 202(a) requirements as applied to GSE.
For example, compliance with the rapid, multiple GSE /leel conversions required by the LSI
Rule is not technically fèasible, and the rule fails to provide adequate lead tiine to permit the
development and incorporation into GSE !leets of the lower-emission engines and other
technology required to meet the emission targets, (.5(~..Sectioii iv, below). The rule also fails to
give appropriate consideration to the cost of complimicc. particularly iii light ofthc l.ictuaiiiseful
life ofGSE, iis highly specialized nature and limited markct. and the uniquc requiremellts ofihe
aviation industry. (S;'l;'Sectiotls 1I and IV. below).

Accordingly, the LSI Rule does not qualify for authorization, and its adoption and
cnfl.)rcement is, and will continue to be, preempted by the federal Clean Air Act In addition,
ARB f.'ìilcd to takc into account the CAA Section 202(a) and 209(e) requircments in formulating
the LSI Rule. and failed 10 address ihese reqiiiremenis in the ISOR. Thus, ihe llllemakiiH! is also
arbitrary and capricious, and contrary to CalilÒrni:: law.;: ~

II. The LSI Rule Is Incompatible with ARB's Voluntiiry Agreement with the Carriers

As noted above, the South Coast MOU is the most stringent and aggressive olT.road Oeet
conversion obligation in the nation. Under this voluntary agreement. by ¡he end of20 1 0 the
Panicipating Airlines must achieve fleet average emissions ot2.65 gibhp~lir ofHC., NOx for
South Coast GSE, including both LSI and diesel equipment. In .addition 10 extensive
electrification. achievemcnt ofth¡s emission target wil require carriers to convert vìnually all of
their LSI /lects by 2010. In tmal, ¡rthe MOU remains in effect. it will require conversion of
approximately 85-90% ofihe Panieipating Airlines' South Coast USE:: fleets (both gas and
diesel) by 20 i 0, and cost ihe airlines over $1 00 million. The Particip.uing Airlines have already
expended a substantia! ponion of this amount 10 implemellt the emission reductions undcr ihe
MOU. including purchase ornew 3.0 gibhp..lir LSI engines.

ie"~ jiy (¡/W. l-\f(. 6S Fed. Reg. 65701. (¡57Ü3 (No\',:2 1.1003 ì ("bcclUse Cdi(iimiu's nOl1fu:id si:lnJ:irds ~md

cnt(irccmel1 procedun:s: mus¡ IX' consistent wiih S,xtioii 109(b)( 1 HCi, EPA wi!! rc\¡e\\ nonmad authorization
requests under thè s;-imc 'cÜI1Sistènc).' Cl¡t,~ria tbt arc ;.pplied to motor \d)íek 1\;Üi(,'r r'~4uc-ts:' including

c()Jsbtcncy with Section 10.2(;;)).

I~ 1'vlornwer. due to thc existing kdera! regub1Íon ;iddre;;s¡ng LSI engine emissions. ARB is required by

CaHti1mia Jaw to ni:ikc additional lindings in tho: lSOR. inclwjing ihm the LSI Ruk is ";.uihorizc-d by law" and/or
iho: CO,! of difìcr¡ng staii: n.~gul;:tiüiiS isjus¡i!Ïc'(t jt'.'Cd. (;0\"( Code ~ i 13.JÓ.2(B¡(5J. No such findings ;irc
¡¡¡c!tidd¡nll1lISOR.
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When the Pai1icipating Airlines agreed to make ihese substantial early investments in
lowcr-emitting GSE in the South Coast, thcy acted with the undcrst¡inding that these investments
would not he made irrclevant or duplicative by subsequent ARB regulation ofGSE. particularly
action that would require re-convcrsion of the same equipment. This understanding was
rellected in the MOlY's termination provision. which allows the p;irticipating Airlines to
terminate the MOU if ARB adopts any regulation that affects GSE. .),y'Somh Coast MOi),
Section V.H.3. ARB triggered this tennination provision by adopting the PE ATeM earlier this
year, and the LSI Rule would provide an additional and separate basis for termination of the
MOU. Even ifGSE subjcct to the MOU were hilly exempted from the LSI Rule and ARB's on:.
road diesel :\TCf\.1s, :\1":\ expects that its members will find it necessary to terminate the MOi)
based on ARB's rcgulation ofnon-MOU GSE, because of the cost and inetlciency of
maintaining separate and inconsistent compliance schemes.

The requirements of the LSi 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 siitisfy both. The May 6 proposal would impose ihree increasingly stringent fleet average
emission standards over only a four-year period, wiih the fimil 2013 target of 1.7 gJbhp..hr
becoming effective just two years after the MOU targets are reached. 1n addition. the LSl Rulc
would impose a GSE neet management scheme fundamentally different froii that agreed to by
ARB under the MOU. For example. undcr the LSI Rule fleet average emissions are generally
calculated wiihoui regard 10 actual equipment usage -- weighting each piece of equipment
equal i)' regardless of whether it is operated for thousands ûfhours per yerir. or just a few hundred

(or under some circumstances even less). In addition to providing an imiccurate estimate of
aCHlal emissions, this methodology would requirc a fundamentally differcnt neet management
sirategy from ihe MOi), under which usage is trikcn into account in calculating fleet avemge
i:niissions.

Under the proposed LSI Rule, CiSE subject to the Soiith Coast MOU would lose its
exempii on from the LSI Rule on January I, 2012 w_ only one year after the !\'10lls final
compliance date of December 31. 20 i O. To then meet the May 6 proposal's 20 i 3 fleet average
cmis~ion requirement of 1.7 gibhp-lir. the LSI Rule would require the airlines to implement
signincant addiiional conversion~ to their South Coast MOU GSE !leets by. tirsi, purchasing 0.6
gibhp-hr engines. which nrc not expected to become available fix any ripplicaiioii umil the 2010
model year. and ~ecoiid. seeking to design and develop new or repowcrcd CiSE using those new
engines. In other words. carricrs who only recently achieved early reduciions by converting
virtually all of their South Coast LSll1eets. including substantial investments in development of
CiSE powel'.'d by the lowes! cmining LSJ engines available (primarily 3.0 g!bhp-hr), to meet the
2010 target ofthc MOl). would ,ilmost immediately bc rcquircd to .'double eonvcl1" a significant
amount or Lsi equipincni witli 0.6 g/bhp..hr engines to meet the 2013 targel oftlic LSJ Rille.
Tliè revised neet aVèrages for GSE thai ARB is currently evaluating must eliminate the necessity
for carriers to implement Stich double controls.

Thç proposed i\.10U cxemption, extending one year past the expiration dale orthe MOU,
docs not allcviate any ofilic inequitics ihat 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 all of the
Participating Airlines arc likely to have lower averagc emissions than GSE in other pans of
California through at kast 2010. Accordingly, the exemption ofGSE subject to an 1\,10U could
be read as requiring the exclusion oflo\\'cr..emiuing South Coast equipment from fleet operators'
average emission calculations -- driving up the average emissions levels and requiring operators
10 make deeper reductions ollt.idc the South Coast than would otherwise be required.

For these rcasons, and consistent with the understanding underlying the MOU, the LSl
Rule should be structured to exempt all GSE subject to the MOll as of its expiration on
December 3 i, 2010 tor the useful lilè of that equipment. Moreover, carriers must haw the
option to include their South Coast lleets in their statewide neet avcragc calculations. The
carriers should not be punished under later..adopted statewide rules for vo!uiiarily cnicring into
an agreement that achieved lower average emissions in the South Coas!. Accordingly, in
addition to extending the term olthe exemption, as discussed herein, the MOU CiSE exemption
provision should be revised to provide ihat GSE subject to an MOU "shall be exempt from the
rcquircmcntâ of this article except that each individual oarticipatilH! airline inav elect in an\'
2iven vear to include such ground support equipment in its Fleet for purroses oldetennining
compliance with the Fleet A vela2e Emission Level requirements of this Artic.e _ . ,'. Sì:'t'
Proposed 13 CCR Section 2775(b)(2). To provide otherwise would risk further punishing
Participating Airlines for achieving substantial early voluntary einission reductions in the South
Coast.

IlL. The LSI Rule is Premised 011 II Dramatic Underestim:~te of the Useful Life of eSE,
Rendering the Rule Arbitrary ;md Üipdcioiis as Applied to GSE

.As noted above, and as ARB siaffacknowledged in recent discussions with ATA, the LSI
Rule is premised on the cr¡tÎc,ll incorrect assumption that all non~forklifl LSI cquipmeni has a i..
8 year turnover cycle. .lt'i: lSOR at 22-24 (Fleet A verage Compliance Scenarios), Based on data
provided to ARB stare the parties agreed in the South Coast MOLl ncgOliUlions ihat the iicdian
usefíil life ofGSi:: is considerably longer. The parties an'ived al a methodology for calculating
mcdian useful life. taking thc avcrage agc of the GSE fleet and applying the ratio of average age
to median uscfiil lifè derived from ARB's OFFROf\D modeL. which we havc calculated io be
J; i ,is, to arrive at median usefiil ¡ire. ATA has updUled these c¡ìlculations using 1003 and 2004
inveniories olthe average age ofGSE, and using the agreed methodology the median useful life
of California LSI GSE is determined to be approximately 19 years. I.~

i~ As di~u%ed in lunher deiail in ¡he au;)ebed !\kmür,inJ:¡m (rom /\~h\\onii i.,:iI1ÎngerGrnup
('¡\LO") d:icd June 3.1005 tAtlaehmclil D herowl. AlA has d;it:\ concerning tlw:l\crage agc tllGSE in CiliJim,i,i
bascd on 1003 and 1ÜtH GSE irin~1l1or¡L's. but docs not ha\c difL'tl data ml1cem¡ng median \.~ctui Iile. The
calculaiion olmedian useful life \\-as l~rformcJ hy examining the relationship between age and mcdbn lik fÒr a
si.uk t"quirl1cni ropul:\iii:H as set fàrih ARB's OFFROAD ModeL. lhes(~ e:ilculai¡ons sliol'lJia¡ ¡ht rutin ¡¡lmedian
usclul 1¡le to an~r.gi. ¡lgC in the OFF ROAD \hidel is approximately 1.7510 1. Tiii~. In c~ikul:le ¡he: esi¡m;\lcd
median useful life- iÖr GS!: in Ca!ifi.lniia. ALG mulli¡ilíed ¡he ;i\'e:r,,ge :.gc ü((j$E (J l. ye~ir"Sì Iiim;-s ¡he r:.ilo 1.5
from ARB':' OFFl~O:\D /llüdd. The resuliiiig i.slinulcJ mcdì:lI u~cful life iì)r Caliiimii;¡ GSE is c;:kulaied lil be

(C:,iitinucJ ...j
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The ¡'via)' 6 proposal's reliancc on an incorrect iurnover assumption results in an
unrealistically shorl compliance schedule. which would impose three increasingly stringeni neet
average emission standards over four YCíìrs. As ARB siafrimpliciily recognized by
acknowledging to ATA that ihe turnover assumpiion in the ISOR is inaccllatc tor GSE. the
proposed compliance schcduJc is inconsistent with the actmil rate ofGSE tlmover. As explained
above. the proposed compliance schedule would require "doubk' conversions" ofGSE. since
compliance with ihe interim 2009 and 201 I swndardsl'l would require subslJntial investmcnts in
existing technology (primarily 3.0 glbhp..hr LSI engines), while compliance with the 2013
standard would require rc..conversion using 0.6 g!bhp~hr engines that ARB assumes will become
available by Model Year 2010.

In addition, the !lawed turnover 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 neel average compliancc scenarios set 1;')11h in the Initial Statement or Reasons incorrectly
conclude that ordinary GSE turnover would allow low cost compliance by opemlors through
scheduled replacement or obsolete GSE with newer, lûwer~emiuing equipment. ,ree Initial
Statement olReasons at 22..24. Instead. given GSE's actual tlsettillifc of'about 19 years. the
May 6 proposal would require much more aggressive and expensive early replacement or
serviceable GSE equipment. Moreover. the assumpiions and scenarios ignore the carriers'
operational need to retain older equipment. raiher than simply replace it. as backup ror the
unproven new technology thai they would be I()rced to develop to meet the proposed !led
averages. In addition. ARB has f.1iled to account ror the subs¡antial costs associated with
developing and using ncw C;SF tcchnology. ,is discussed below in Section IV.

For ¡hese reasons. ARB's cost e!ìcctive/1css caJculaiions fiil! fur shol1 of the aciual costs
olthe LSI Rule with n:speci to GSr:. The aCHlal COSIS per to/1 or reduced emissions :irc vastly
!!realer than stated in ¡he Initial St:itcnicnt of Reasons, and ARB's erroneous calculations render
tiie proposed rule arbitrary and capricious as applied to GSE.2Ü

These considemtions rurther ¡llustrate thai the LSI Rille is ll11damcnta!ly !lawed with
n:spcci to regulation ofGSE, and demonstrate that ARB should remove GSE lrom the scope of'

(Coniinui'...¡
1().7 :;:;1r,. i\hiç!i h;;s bN:n rnundcJ dmlOl to 19 );::irs :,s:, conscrY:Jiil'e estimate fi:irdisctlssion purpme: inihese
çomnwnls. ATA ;md ARB s¡:di' disCliSS,,d and llHlW:I!i: .IÇ.;qltcJ !ÌlÎs methodology in ciircspundciic,' :md
SlJppOrlìng m;:cri;ils ç\cli:ingçJ duririg ihe ncgoii.nions Ill!' the South Coa;;I1\'IOU. Jt-'Lctler jrom I\1 ('arlock and
G.llol1coop. ..\RB to S. Bcldia. AlA and l: As!iiiorih. ALG. d:iteJ ,\ugtlS! 13. 19'N (:iccepiing mcthüJology iiir
öiini:iting useful life¡; .l;:'l'(ll.wI\kl1or:induni from T. l';¡\ll:ll!i) S. Beldiel' J,iiel July 14. 1999 (e\plnining
flH.lliüdolog)).

01' cümpli,in¡;c I\"Îlh ihe :W io \l()U sl:il(bl'd for Soul i; Cn:Jst GSF: ¡fihe MOl! reni:iins in dì"ccL

:', .:\RB should rct:\':du:ilt: íis ;hsi:ssnicl11S of the costs and conipl¡:inL'C burJcl1s :issoci:.cd with ¡hc

1\1.;) Ö propos::!. ,md :in) n.'lheJ proposaL. in light ufihe ,IL'ti.i: meJi;;n Us.cl11l life olGSE.
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the LSI RuJc, as well as other rules, for separate consideration iii light of the unique and highly
specialized nature ofGSE. If ARB is unwilling to remove GSF., in the alternative, it should at a
minÎlmim work with ATA to formulate extended deadlines and !leel averagc emission limits for
GSE that recognize GSE's actual uscti.il life and minimize "double conversions." Applying the
same methodology that ARB used in the ISOR, and using the corrcct median usctìil life for GSE
of 19 years, the lìnal effective date would be 2024, Delayed compliance deadlines would allow
meaningful strides toward compliance io be achieved through Hed turnover. and minimize the
need for "double conversions" ofGSE fleets (as well as allow the time necessary I'll'
devcloi)ment and intc!!ratiûn of new tecluiolol2v into GSF neels. as discussed below in Section" ~ ~.
IV),-'

During recent discussions \vith I\1'A, ARB staflhas indicated that it intends to propose
revised fleet avemge emission targets for GSE as a means of accounting for GSE's actual useful
lifc. However, in addition to revised fleet average emission targets, deferral ofcflcctivc dates is
necesS1lry and appropriate to account for the 19..year useful lire otGSE, and to allow adequate
time for the neet conversions rcquircd under the proposed rule while accommodating GSE ncct
management needs. As noted in the ¡SOR, as ot2004. GSE accounted for only about 7% of the
baseline HC+NOx emissions addressed in the May 6 proposal. and that figure includes
significant GSE emission reductions in the South Coast already achieved by the Participating
Airlines under the MOl.. .5('i'ISOR at 8. Seeking extremely marginal additional emission

reductions from GSE by imposing unrealistically ShOl1 compliance deadlines based on inaccuraic
iisefullife assumplÎons is ,m unnecesSi1ry and ill-advised approach. especially given the unique
importance of'GSE to the National Airspace System. Accordingly. ARB should ri:consider not
only the fleet average cmission targets, but also the compliance deadlines for GSE.

iv. The LSI Rule F,lils to Recognize the Substllltial Effort ;HHl Uncertain tics Associated
With Integration or New Tcchnologies Into GSE Fleets, Rendering the Fleet
Coniplìance Schedule, Cost Estimates, ~ll1d Oihcr A.spccts of the Ruleiiaking
Arbitrary and Capricious

A TA members have substantial rcal..world experience in GSE fleet conversion to achieve
air emission reductions and other objectives. having undertaken ccnain voluntary GSE and on~
road equipment conversions atiiany major airpûns and ciiies in the United States. Industry
experience deiionstrates that the LSI Rule's assumptions concerning the costs. delays, and
operational diflculties associated with conversion or replacement olLSI GSE equipment arc
wholly unrealistic. The rapid integration of new tcdinologies and accelerated multiple Oeet

:1 ifAI~B ímcnds w prupùsc rd:lÎl1ing ¡he lim:1 2013 \.lli;çlÍ\i: J;,ti:;;i\d adjti~iil1g s¡ringeney h:id;;w
aJdrcs~ ¡he !1l('di:in us('ulliic üfGSE. ;il1ülher mC¡¡llS ofpani;illy addressing ¡he" '"double ùHl\ersion'" issue ilüuld
be l() provide additional Hexib¡li¡y j¡)f compliance with ll1t.~ propüsl'd interim 2009 :ind 201 1 ikei a\'r;ige cmi~sioii
t"rgC!~. For c:\allplc. ihe rule could o:xcmpl elSE frum the intl.rim requirements. or allow elSE ope¡¡Jlfrs Ii) s"iis(\
tJK~ inlefÍm 2nD9 and 2011largets by submitting a s:n¡~iietory fleel mjn~:geim:nl pbn ,kmonstrating how the 2013
lk-ct :Jxci.igc emission turget wiii be saiisfied (Such as through ¡:ümmì(m~'nis to purdmsc and integrate deaner LSi
cng¡nes;iJicrihcy bCCOIlC;H:ii!:iblc).
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turnovers contemplated by the May 6 proposal are not lè,lsible for GSE. and the nilcmaking
record provides no evidence to the contrary. The proposed rule fails to take account orthe costs
and opCration:il problems that would resul! from the attempt, and would risk compromising the
sakt)' and eficiency otairline operations in California. As illustrated by the real-world
examples provided on pages 20-23 below. integration orne\\ technology into the CìSE fleet
requires sLiccessIÌil complciion ofa series of challenging and timc-constlning steps. with no up-
front guarantee that th~e new technology will be feasible when npplied to GSE in "real world"
operational scenarios.~:: .Any revised proposul must tuke nccouni of these considerations
regarding CiSI:: fleet management.

First. the new or re-pu\vcred GSE or retrofit must be designed. developed. and
manufnctured. including the integn:nion 01' any new technology or engine into the CiS!:
equipment Because the USE market is small and highly specialized, contrary to ihe assumptions
underlying the LSI Rule, the airlines cannot simply purchase a new LSI engine "oll-the-sheU"
from ihe original engine mnnufacturer ("OEM"), install it into a piece ofGSE, and expect the
equipment 10 perfimn the specialized functions required of it in the context of an airport
operating environment. In nddition. there arc currently no nvailable veri lied retrofits for GSE to
meet ihe emission targets. and as ARB recognized in the context of agricultural equipment, it is
significantly less lèasiblc Iú retrofit older equipment such ns aSE. ISOR at 24 ("as the
equipment geis older. several fnctors conspire to decrease the feasibility of retrofits"). There are
over 20 difercnt catcgories ofGSE. each o-lwhich musl meet dinercnt performance
requirements through various duty çycles.::~ Any new engine block. ek'tirie power s)'sleii. or
üihcr technology musi be carefully integmied into the equipment 10 operate properly rdative to
the GSE's unique vehicle and operaiional functions, controls (electronic. hydraulic and
mechanical). braking systems. and other aspects of rea! world pcrlonnance at the airpori. This
represents a Subst;iiiial design task in which in..hmisc airline engineering staffniust be proactive
panncls with both 01:11.15 and GSE manufacturing companies. ATA members havc invested
signilk:inily in such progmnis iii the past. and have engaged ouiside design and engineering
expcnise to work with mnmifnc!tirers. In the industry's experience. it typically takes several
years to design. devclop, and manufacture prototype re..powered. electric, or new GSE
L'quipment. Even wiih such an entm. there is no guarantee of success. nnd several yc;irs of
development may resiilt in a determination thai ¡he proposed new technology is not feasible l()r
use wî¡h a pilticul:r piece of GSE,.

In aJdiiinllln ri:nJi:íng the \b~ 6 prilpo:;11 ahiir;iry aiid \è:ipríeious. ¡hi:s\è \èonsiJer.:tìons furtlwr

denwnsi:l!e ihal the LSf Ruk is prú'nipicd by the redl'ral ;Jvbiion !n1\S. as dìsÇlJsscd :ibon~ in Seeiini) L While
;¡irlin¡;s ni;i~ \ollJniaril:- eill1c1w.k that ii is arproprí:uc 10 IllH,krt:lkc ç;:iiaìn GSE ileel coO\'c-rsio!lsel'cn ifihe
c!i;ing¡;s ma: affect ;iin:ralì np\.~t:jtions. pric¡;s. rout(.s. ill' serdces. the li:dcr;d :lvimìoii I:\\S prohibit st;ll,:s from
¡mi"ising m;mÒlt,lry (iSF. requìi'('¡m~nts ihat havc such cffcc!S

.' En'n v\'i!hin a single i'::tcgüry. some GSE inay be dcsigned and mod¡!ìcd over the YC;lrs!ll ha\'c

uiiiqu(' vdiidc and o¡kr:iiìonal di~;rlcletÍstìcs n,:(,~ded to sCl"kc a p;inicul:ir type of :iìrcmll within ihe ùirdìiiüns
:lld ìnii-slniclUrc Of:1 r:lrtícul;r :iiii)ort. or to rerfiirni in other respe\è!s unique to ,ì pariieul;i uir ç:irrier's
opcr;ition~,
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Second, even if a prototype cun be produced diat meets the required specilications, it
typically takes one to five additional years of actual opcllting data in the Held to deicrmine
whether ¡ì new technology will meet long tcnn GSF: requircments for aircrati supporL Simply'
securing a prototype !()r use is insullcient to conclude ihat the new vehicle can be efrectively
integrated inio the existing GSF: Beet. Each piece of GSF: must operate 3S onc component in a
carefully integrated and complementary ground support system, and must work together
seamlessly to support the efficient movement ofaircratt through the National Airsp¡ice System
and mainuiin the unimpeded now of air commerce. Actual in.service data are also necessary to
conHrm thatihe unit iisclfis safe and reliable. can perform the necessary tasks in thc field salCly
and emdently, can operate continuously throughout thc required duty cycle, and that its
componcnts will adequately hold up throughout its lIseful life. Such experiencc is necessary to
ide ntH)' and correct the inevitablc "bugs" in any new equipment technology. This is particularly
important if a substantial portion of an cxisting nee! is to be converted within a compressed
schcdule as comemplaied under the May 6 proposal (and, according to ARB staff. the impending
revised proposal). When a perfomiance, safety, reliability, or fleet compatibility problem is
found, equipment may need to be modified or even substantially redesigned. The airlines must
mcet strict passcnger and cmployce s¡ifety reqiiiremenis,2~ light schedules, and on-time rcliability
pcrforniiince requircmenis that cannol be compromised. and which arc not typically faced by
operators of the 1l00i..GSE 1()rlJiits that the LSI Rule was primarily designed to regulate.

Finally. before new GSE technology can be fully integrated into the exisiing lleeL
opemtions and mainienance siall must compJctè: mandatory airport safety iuid operations training
requircments. Such safety and tr.iining for new cquipment typically requires 8..12 months to
design, review, coordinate mid complete. Ullil training is compleicd and the equipment's
functionaliiy and reliability is establisIH.:d. the carrier must retain and continue to use the old
equipmeni to supplement and backup the newer equipment. In some instances the old equipment
may continue io be in use fbr one or morc hours daily.:!5 In addi¡ion, conlrary to the assumptions
underlying the LSI Rule (.feY. e.J!. Initial Statement olReasons at 36-37). new GSE technology
typically will result in incrcascd opcniiiiig costs duc to additional tl1liiienaiicc and unanticipated
compatibility' ¡iid functionality problems associated with the ndoptioii olthe new technology.

OveralL. industry experience deiionstrates thai it takes more ihaiitlic two or three years
contCniplatcd by thc ¡vby 6 proposal. and oneil substantially longer. to bring a ncw icchnology

.. l(airlini. ~;ij'd;. niYicì:ih dcii.~nn¡n~' tli:ii :1 11(\1 or n:Jc~¡i;lh:d pic.:.: öfGSE Eiib to sa¡¡st~ vigorous

s:tfç!) ri.'al.¡n::tçm~. (he GSi: n\\st Ix: rçm,l\eJ !ì'om ;iiqxin lipçr;llÏüri. j('l'. ('x. l~ C.F.R. ~ 139.329 (requiring
::irpül1 op,;r;,türi!ü öt:ihlish ;inJ imp!o:mcni pmccduris i(ir S;il.: and orderly operationofGSE¡. ARB hicb thi.~
::IlHhori!) to rcqu¡r,' ')pei~¡¡¡()n (lla pki:e of(¡S¡;: th;ii ìs determined nllt to h: s;.Ú:: Ît! airport npcra!Íol1S.

f:quipment oper;:tcJ one hour per day would no! qualìi~' !i:ir the low.usc c\emptiül1 und;:r ih;:
pwpo~ed mk. \\hidi ís iîiiíicd w cquìpmeii u~cJ kss ¡han 251 ¡Will); pi.r ye;ir. Jt'cprüpüscd 13 cci~ Section
2iï5.Hc).
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into GSE use, al a substantial cost to the airline (or othcr GSE fleet operator) j(.lr the necessary
dcvelopment. testing, and training. As with any new tcduiology, unanticipated pcrformance and
reliability issues onen arise, and there is no guarantee that the technology will be feasible over
the useful life of the unit. The compressed and inflexible Jleel average emissions compliance
schedule of the May 6 proposal Jàils 10 take these issues into account. ARB's assumption thaI
the necessary LSI GSE equipmem and /leet conversions can be accomplished within the
timeframes provided is unsiippol1ed by the rulemaking record and is contrary to industry'
experience, which demonstrates that compliance with the deadlines as contemplated in the
proposed nile is not feasible,

In contrast to th~proposed LSJ Rule, current federal and California regulations
concerning LSI engines~0 accomplish emission reductions only by seiiing engine emission
requirements for 1/('1/'engines. This distinguishes those rules as they allow airlines flexibility in
assessing the feasibiliiy of incorporating Stich new equipment .md deciding when a particular
new engine has proven suffciently reliable to be integrated wiihout disruption. Such prospective
regulation of new engines also provides adequate time to pursue the development ofGSE that
incorporate such new engines in ways that are less disruptive 10 airport operations. The May 6
proposaL. on the other hand, provides very little integration flexibility, and would require airlines
io purchase and seek to implement new engines and other technology into their GSE fleets
almost immediately as it becomes available.

A technologYNlorciiig regulation siich as the LSI Rule is not a workable option for GSE.
in the same way that technology forcing is nm appropriate generally in aviation coiiexts.~7 The
consequences of a tractor lOwing an aircran with hundreds or passengers on board !àiling to
perform reliably as specified in the context of a busy, tightly-orchestrated and highly congested
airport are signilìcaiily more severe than the consequences oran unreliable or lInderpcrf¡:Jmiing

lorkli!ì motor in a warehouse setting. Indeed, ARB implicitly recognized this lact in negotiating
and committing to the Soiith Coast 1'10LJ n an efl)r that allowed ARB and the airlines to work

together to develop a workable cmissiolHeduction siraiegy appropriate lor GSE. Whatever the
reasons behind ARB stalTs decision to abandon that approach and to seck to impose mandates
on GSE, that decision should be reconsidered. Simply put, to require airlines to restructure
virtually their emire existing LSI GSE fleets to unproven equipment within the tiiieframes oftlie
LSI Rutc is to ;:sk the airlines to take unacceptable reliability and, potentially. safety risks.

Noiie of these GSE conversion issues were adequately considered in ¡he development of
the May 6 proposaL. As ARB assesses a revised proposal ihai ¡iddresses the median useful lile of
GSE. it should also reevaluate the rule in light or;: more realistic assessment of the diniciilties

;,. j;.'~'67 ¡:.i~. úf(~;:i (N()\i:mber S. 2ÜÜ2): D C:.CJt ~~ 2.00.39.

.' .5"", l~/!. .12 U.s.c. ~ 757 I (I'cquil"ng that fcdcrai a¡rcnin cmi:;s¡o!l :;t:lIdards muSt be icdinieall)

fc~\sihk. wl;: ciTe.:i only ufkr such iime as is ncccssmy to den'lop :;nd :ipply the rcquisiie tcdtnolügy. and do noi
aJiClscly :ilYCC¡ soll;;!y).
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posed by GSE conversion (including a reassessment of the COStS and benefits of the regulation of
GSE). These considerntÎons further demonstrate the unsuitabilìty of seeking to impose inflexible
GSE mandates using a rule primarily developed to regulate non..GSE lc)rklilìs. Furthermore,
they confirm thm ¡he L51 Rule is preempted by ledernl aviation laws intended to ensure ¡he ¡¡'Ct
flow of air commerce and the safe and effcient opcra¡Îon of ¡he Naiiomil Airspace S.ystem. :\s

such. ihe LSI Rule can and should e:'emp¡ eiSE,.

lii the alternative, as discussed ,¡bove, at a minimum ARB should not only adjust fleet
average emission targets for GSE (as suggested by ARB staff during recent discussions with
:\'1:\) but ¡ilso work with A1';\ to develop adjusted compliance deadlines lor GSE th¡:i allow
adequate time fl)l development and iniegniiion of new lCchnology into GSE !leets. As ARB
recognized with respect to agrìcultuml fleets that arc likely to encounter feasibility problems in
seeking to retrofit older equipment, it is appropriate to adjust both the emission targets and
compliance deadlines to account It)! such issues. Set' ISOR 3t24-25 CsiafTbclieves it is
appropriate to give the agriculture..related iiidustries a relaxed standard and additional time").

In addition, the rule should include "safcty valve" provisions that delay the compliance
deadlines ifprovenlowcH:mission GSE incorporating new LSI engines, verified retrofits, or
other technologies: docs not become commercially available within the tillcframes contemplated
by tbe LSI Rule. During the development process tòr the LSI Rule, ARB stafTmade clear that
ARB would revisit the neet avemge emis~ion requirements ifnew technology docs not result in
lower-emitting LSI engines as expected.2s Because the /leet average emission requirements of
proposed Section 2i75.1 are premised on the availability of verified retrofits, and the
development and iniegr¡¡tion ornew engines and other technologies into GSE, this concept
should be made an express pan of the LSI Rule through a safety-valve provision. As recognized
by ARB, forklil1s comprise a much greater share of the off-ro¡id LSI engine market than GSE.
S;'", e.g.. Initial Statement ofReasolìs at i S. For this reason, and due to the greater specializ,uioii
required ofGSE equipment, engine manufacturers will likely develop lower-emission LSJ
engines lor the forklift market well before they seek to develop stich engines It)r GSE. and the
limited GSE m¡irket mav not be sutlciciit to support the incorporatÎon otsuch engines and other
technologies by GSE m;nulacturcrs.;9

," The .mlÎeip:¡ti: engine iedinnlogy is set iimh in l'¡ln i oftJie Proposed Rcgulmion Order. which

\lüuid rcqiÚre th;11 nÇ\1 LSI Engim..~ over I liler im.'cl a 3.0 gibhp.hr ~land:irJ by 1..lúJd Yc;:r 20G-l, ':Ui g/hhp-hl' by
1\lüdd 'Ú':ir 2(¡Ü7. anJ O.Ó g/bhp-hr by "lodd Yc:ir 2010. SL't proposed 13 CCR Seetimi 2.133(b)(1 j.

.: The propöscd 151 Riik provides i()¡:i bl~iiiket one-ye:ir compli:inct' cxten~ion ol:;l! o!'ihe tket
¡iH:i-gC emission lcquiremeiis irihere .in.: nü \'erilied reiroiìt systems av:iibblc by 2007. with an additional one-
y r;;,r r;xieri~i()n if nt) \'criikd rcifOni~ :ire :i\oíl:iblc by 200¡;. já'proposed 13 CeH S¡;;;tion 2775.2(gH I). lliiiien'r.
:1$ discussed ;tbo'c. \cnJürs may deÓdc to übt¡¡În \-crÎ!iei¡tÎOI1 iirst li.)r the much l:l'gcr !(irklífl m.ll'kci. and only lala
$L'i'k to obt:iÎn \eriri\2:llion j()r nùn-j(irklíft i.St equÎpment such ns GSE. Accordingly. the siiu;¡tion could e;isily ~irisc
!h;iiihl,:rc arc ienlìid retrnlíis ;J\':dbblc I'll' t(irkHf\s. hut not non-Iorklift LSI engines. Thus. in the ri!teni:-iii\c to the
gCl1cn:1 ":\11;;ly \':ihc" provÎsion JöcribC'J :¡1X)\'e. at:i mirlÎmu!l Section 2775.2(gH II should he c!;lrilii: iü pnwidc
ih:\t iflÌ\W :m- no veriiir¡blc retrofits :l\¡;¡lab!c for non-fork lilts. the compliancc cxii~ns¡üns wil stil Ix irîggcrcd for
NDlJ.ForklìiìFlccts.ewf)ifH.'riJ1cdi(JrJ.ElirciroJiis,lreo\;iibblc.
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/Illl/ftn! EI-lllJ/(Jkr

Set forth below arc a few examples of past industry elTo11s to incorporaie new tedmology
and develop lo\VeN~mission CiSE to replace existing LSi and diesel equipmeni. As demonstrated
b.y these examples. and by other volul1t¡)lY (;S1:: ínitiatives undertaken by the airlines (such as
em)11S undc11aken pursuant 10 the South Coast ¡'..tOU), A lA and its members actively support

the continuing development ornew lower-emission GSE technology. However, these examples
serve to illustraie how thc developmcnt of a piece ofiowcr~cin¡ssion CiSE is a considerable
underiakíng with no guarantee of success, which requires substantially more time and cliìxt than
contemplated by the LSI Rule. and (irpursued as contemplated undcr the LSI Rule) carries rcal
potenlÌallor operational disruptions.

. /:"kctriIÙyltitJ/1 ()/Can!() LoadnT aNd Other ú:f£

ATA members have been actively involvcd in dcveloping electric powered cargo loaders.
Cargo loaders are iiscd to load and unload containerized cargo into and out of aircralì. to
transport cargo through the aìrpo11, and in some instances to help S011 incoming cargo for re--
loading during thc same duty cycle. The most common type of cargo loader has a lili capacity of
about i 5,000 pounds and is used to load containers imo the lower lobe (dcck) of both passenger
and cargo aircraft. :\ sccond type of cargo loader is the main deck loader. with a 30,OOO-pound

lilt capacity. which is lIsed to load 8 to 30 containers on the top side of cargo aircmft (where
passenger;. would be ;.eated on a passenger airerafì). Many loaders used by cargo curriers llHlst
be capable of coniinuous heavy operation for an extended dut)' cycle. in order to rapidly unload.
transpori, sort, and re..load cargo. and may travel a total ofl()ul to lìve miles per day. C:igo
loaders are most often powercd by diesel cngines (although many others use LSI engines). but
this example is provided to illustratc the technology implementation process. which is the same
regardless of whether the original engine is diescl or LSI.

Over the past ten )'ears, at least two or our members independently allemptètj to develop
electric lower lobe and main deck loaders. Collectively thc two programs cost these airlines over
$10.000.000. and were undertaken in conjunction with two separate CiS!.: manufacturers. In one
e:-ample. the GSt:: manulàcltrer took one year to develop an initiul prototype. The prototypc
unit was evalua!ed by ¡he airlinc. and ¡he airline provided the CiS!: malHif'acturcr with design and
engineering feedback to addrcss operational and equipmcnt issues. Over the next two years. the
GSE mamifàcwrcr redesigned the prototype and provided the airline with 25 modified units.
Howcvcr, the design modilications wen:: still not siinïcient to satisfy the rcliahìlity and
scrviccability requirements fÒr thc equipment. Despite spending over 55.000/100. and devoting
full-time operations and engineering starr (including personnel hired from the CiSE mallilactmer
to work full..timc lor the airlinc), the program was terminatcd because the electric cargo loader
still fàilcd to meet minimum pcrfonliance requirements. AI125 units were scrapped. The second
cf)l1lL initiated by a different airlinc with a different GSE iianiilacturcr. had a similar
experience. The second GSE Ilamih¡eiurer produced 32 electric cargo loaders, or which 26 were
ultimately converted to diesel fuel. and six ¡ire in limited lIse.
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During these efforts a number ofinsul111ountablc tedinical problems arose. For example,
meciing the high power demand f()r cargo loader:: requin:d installation of large baller)' packs that
weighed over 2;11 tons. Even with these large battery packs, ¡he maximum usdiil life of the
balteryat full load was less than three hours. However. the c,lrgo loaders were required for use
over an entire eight-110m shift, withoii any 0pp0rHini¡y to recharge within a shift. In addition.
the speed of the rear loading platform was inadeqU:He to iieet perlÒnnance requireiienis. The
electric units also experienced a high rate ofcomponerii and electric motor f¡¡ihire, as well as
recurrent failures of the lifting mechanism.

Individual airlines have achieved some limitcd success in convening or designing ccrtain
othcr types of new electric GSE wiih less-demanding functions, such as certain types of baggage
loaders and tractors, push-back aircralì tractors, and other specific typcs olGSE. These
programs required the airlines to work with multiplc GSE equipment suppliers (one carrier has
evaluated eight separate electric-powered baggage tractors), individual componeni manufacturcrs
(e.g., transmission, h)'draulic, cJecirieal), and in-house design teams to properly detïne operating
specifications uniquc to the airlinc's Oed and operaiions, to design or re..dcsign existing internal
(¡Sf: systcms, to build and test prototypes. and to per!ònn in-field tcsting to identify and corrcct
deficicncies. Such pf(~jects have typically required at Ic'asl ihree to five years to complete for a
given iype ofcquipment (c.g., belt loaders. baggage ~lnd c~\rg() tn1ctors. etc.). with no up..(ront
guarantee olstlccess. Additionally, airlines have hnd!o develop opportunity and equalization
charging systems ¡md relÏne existing bmicry technology to support electrification and to allow
tbese electric GSE to operate safety over the COLl)"S(, of a da).

Should a piece of GSE (ail or underperfÖnn within the airport. aircrall imly be damaged.
schedules delayed. or airline workers or passengers injured. As illustrated by the airlines'
allempt to electrify large cargo loaders. it is incorreci to assume t!l,lt e!ccirif'c¡¡tion is ¡¡ viable
option for all iypes ofLSI GSE as a means of complying with tlu: flcet average targets. Based on
the airlines' extensive experience in the dcvelopment of electric GSI::. it is clear thm there is no
guaranice thm eJectrilicaiion ofa category o(equipment will work in all npplications. Even
where electrification has worked, it has required a subsianii::l design effort olthree to five years
or more fix each type of equipment. the developmeiit of supporting. technology. nrid ihe
dc:vdopmcll and installmion or supporiing nirpori iiilÍ"1slructtrc. Each step of the process may
reveal technical or ~lirp()rt operations problems. any of which could prove insilnnoUl1able i::vcn
irthe projcct can bc completed, it may result in equipmeni that undcrperf(llllS in ~lcttal use. or
requirc airport infrastructure changes that cause unacceptable interference with operations.

. ÆC-/.lJ1'l'rill!~ 6:SL'lIli/; ()1¡~77k.-.Ç/;dIZSi I:H,'lÍliêf

At least thrce airlincs a!tempted to re..power uncontrolled LSI ClSE wiih electronically
fuel injected Ford 2,5 or 4.2 liter olT-road spark ignition engincs. Both engincs arc able to
provide over 90% reduction in NOx+HC emissions; the 4.2 liter V-6 has bcen cei1ilied by Ford
Powcr Products to meCl current LSI emission limits. Airlines worked cooperatively with both
the engine ll¡lIufacturer and GSE equipment manufacturers to rc..power existing LSI GSE with
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both of these engines. During a threc- to foiir"ycar development process, a number of design
isstlcs were encountered and addressed to ensure reliable and safe operation of the re..powered
equipmcnt. For example:

. ihc standard electronic fO\løspccd transinissionthat was offered with the cniÚne

was not suitable for GSE operations. where maximum speeds arc limited to 15
miles per hour. Addìtionally, the reliabiliiy orthe standard transmission had not
been demonstrated in GSE service. which requires higher torque to move heavier
loads. The new LSI engine had 10 be redesigned so that it could be maichcd with
the siandard C6 t\Vl)-speed transmission used in GSE applications:

. the 4.2 liter engine was 100 large to lìt within the engine bay or existing LSI-

powered cargo tractors;

. both engines required extensive redesign and testing of the electronic control
modules (EeMs) to ensure safe operation over the duty cycle ofthc enginc. To
optimize cl1issìon reductioiis, the new L51 engines rdy heavily on the computer..
controlled fiiel managemeni system. as well as on multiple sensors within the
vehìcle chassis. transfer case. and engine. The EOvls sUl1plied with the engines
did not work in the GSE: duty cycle. It took several years for the OE1\1 engineers

und the airlines to diagnose and begin to redesign the control module. wiring
harness. and associaied equìpnient. For example, three separate oxygen sensor
configurations were tested on ihe 4.2 lìter engine before the proper design wus
delCrmined:

. the electronic throule assembly and pedal had 10 be redesigned to repair shorI

circuiting and mclallàilure:

. problems with poor idling required the manulncnirer to modify the induciion

system of the 4.2 liter engine; and

. pn:iblems with the dectronic coil and wiring harness required redesign to cnsure

reliability in sevcre cold and hot/humid operdiing climates.

Based on these intensive design mid tcsting programs. and the problems outlined above,
ai leas! one carrier determined ihat repo\\ering their GSE wiih the 2.5 liter LSI cngine was not
workable. I:vcn ¡¡lier the rcdêsign process. the re..powered equipment could not operate
scamless!y at lo\\ speed or idk. which posed signiiicam safety problem fix cargo handlers.
Airline cargo handlers must manually connect the tractors to cans, which requires personnel to
stcp between the tractor and the cart i(selflO iiuadithe tow bar or connect carts to each other.
This is perhaps the mosl dangeroiis task in managing cargo. and an unacceptable saJè(y risk is
posed should the engine jcrk. hesitate or rapidly accelerate. Such unpredictable enginc
perlormance may result in a broken arm or leg, loss ora limb. or oiher serious injury. Despite
(he iime, money. and effort exerted to optimize this re-power option, at least one carrier
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dctcnnincd that the continued sakty risks posed by the re-powered units required ¡he carrier to
caned the projcct.

This practical experience has led several airlines to conclude that rc-powering LSi GSI:: is
no! technically practicable. This is especially true given ¡he short time Ilames under which siich
re-powering would be required to satisfy the LSJ Rule. A number ofairliiics have concluded that
they would not anemptto rc..power existing equipment to comply with fleet average emission
requirements, but would seek to develop and purchase new equipment. It should be noted.
however. that similar systems integration problems can be expected with the design and
development orany new GSE using new engine technology. As with electrification, there have
also been some successful re-powCling efforts, bm, again, such programs typically require a
number or years, often cause unanticipated performance problems and other issues in the field,
and carry no up..front guarantee of success. To say the least. commercial availability of a low
emission engine provides no guarantee that it can be suecesslùiiy intcgnl1ed into GSE ola given
category.

. ,,!Jp/l('aíillll flfO/I-RI/ad /li0dI17i:"c1//f1/fJ.'J'

Even lor simpler OIHmid equipment (which docs not share many of the particilar

ch:illenges ofGSE, siich as highly specialized performance requirements), industry experience
deiionstr;ites that impJcmetltation or new lower-emission ¡ethnologies takes longer than the 2-3
years assumed in the LSI Rule. For example. one of our members lws invested heavily to
develop a hybrid c;irgo delivery vehicle.... an on-road medium dmy delivery truck that can run on
both electric and an LSI or diesel engine. with 90% reductions in NOx+HC and PM emissions.
Through a compciitive design and construction process. the airline solicited 20 proposals. and
selected 1\\0 vendors 10 providè prototypes. After live years ofcont¡nuotls development work.
there arc no\\ i 8 pre-production hybrid trucks in revenue service, which arc siill going through
demons¡l¡iiion and rcal-world tcstíng.
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V. Regardless of Whether the MOti Remains in Effect, The LSI Rule Is Flawed iii
Other Respects llld Should be Modified

A. The L51 Rule's Definiiions orGSF. Should Be Clarified to Givt Creelii For
l:.xistimi: Electritìcat¡on and Establish Inceniivcs lor Add¡iional Elec!rilìcation

In recent discussions, ARB has clarilìcd that it intended to allow electric equipmem used
in lieu ofLSI equipment to be included in calculating nee! average emission levels. The
delìnitions or "airport ground service equipment" and "sweeper/scrubber" in the Müy 6 proposal
do nO! expressly provide lor inclusion oldectric units tlia perform work that would otherwise
be performed by LSi equipment. A TA supports ARB's intention to clarify the proposal to make
clear ihm GSE will be treated the same as other LSi equipmLnt for this purpose. To this end,
A TA proposes modifying the definitions under proposed Section 2775 to read as lollows:

"Airport Ground Support Equipment" means any large spark..
ignition engine..powcrcd. or functional I\' Lqui\'alent electric or
other zero..emission powered. equipment containLd in ihe 24
categories of equipment included in section 13.3 of Appcndi:- 2 of
the Somh Coast Ground SuPPOt1 Equipment Memorandum or
UndCrSi¡inding. dated November n, 2002.

"Sweeper/scrubbLr" me,IlS a large spark-ignition cngine..powercd.
pr lunctionallv equivalent electric or other zcro..emission ro\\ercd.
piece of industrial floor cleaning equipment designed to brush and
vacuum up small debris and litter and then scrub and squeegee the
floor.

¡vtorcover. since ARB f.wors clectritìcation as a control stratcgy. it should establish
regulatory incentives tor opcn:itols to make early electriflcation conversions. ARB iool- this
approach under the Portable Engine Airborne To:-ic Control ~.1easiire adopied earlier this ye,lr.
providing double credit toward fleet averagLs for Tier IV diesel equipment purchascd in early
years of the rule. In similar fashion, if elìceiivc dates earlier thüll 2024 an: proposed. electric
cquipini;'iii replacing 1.51 equipmcni inore than two years before till lìrst interim dìcc¡ive daie
should be counted twice when counting fleet avcnlge emission levels fì.r purposes ot
detcrmining compliance with the L51 RulL's intcrim llei;'t average emission requircmenis. The
real bene/it to ARB and the aÎrlines is that siich credii will allow ma.\imum penetration of both
elcc!ric and 0.6 g!bbp..hr tLdmology in !he CìSE nee! iii California and reduce total coiiplilìncc
costs.
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B. The LSI Rule's Dc!ìnition of"OtT-Road" Should be Modified to Give Credit tor

OIT-Road Use of r::quiprnelH Desil.ned for On~Road Use

ARB has also clarified in recent discussions that it intends to count low-emitting olHoad
equivalent ("ORE") LSI cquipmctH used in airpol' operations toward !leet averagcs. A TA
supports this revision to the proposaL. and would be pleased to work with :\R13 staff to arrive at
emission I¡-ctors iinpkmeming this clarification."; Specifically, ATA proposes adding the
following definition under proposed Section 2775:

"Off road" equipment includes an\' equipment that lacks a license
plate issued bv the California Denariinent of Motor Vehicles.
specilicallv including unlicensed equipment desi!!ned or
manufacturcd for on-road use.

C The "Limited Hou" of!!'e" Exemption Should he Modilicd to Applv to
EQuipmel1 Opcrated Less Than 500 Homs Pcr Ycar. and to Clarifv That
Equipment Alreadv Cel1i!ìcd to a 3.0 ~.Úbhp..lir Standard Need No! be Arbitrarilv
Retired or Rcplaccd

As currcntly proposed, the "limited hours of u:.c" exemption would c.\cmpt LSI
equipment used leSs. th,ii 251 hours pcr year. subject to certaiii ndditionnl requiremeiis.
Howcvcr, as cxplained abovC', c:lrriers onen h¡¡ve 10 relain oldcr equipment to supplemcnt
electric GSE developed under the ;vlOI.L which cannol coniplctt' certain duty cycles. This
retained equipment is often operated mort' than one hour pcr day. and would exceed the 25 i hour
limiL Given thc specialized nature of GSr..:. and the relatively low numbcr of units involved, the
"limited hours ûf use'" exemption should be modified 10 apply 10 equipment operated less ihan
500 hours per ycar. This would allow the airlines to continue 10 opcrate existing elcctric
equipment, and consider expanding elcctriiìcmiol1_ wiih limited use backup equipment that is
iised morc than onc hour per day.

In addition. ns currently dralìcd the exemp¡ion also requircs the operator to either: (i)
retrofit or repo\\er ihe equipment to ,i Level 2 or Level 3 vcriticaiioii level: or (ii) "retire the
i;.'quipiieni or replacc th" equipment \\iili a nc\\ or used piece of equipment" certilicd to a 3.0
g/bhp-hr standard. jl:'Proposcd 13 CeR Section 27i5.I(e)( I )(D)(ii). However, prong (i) of'
¡his test docs not recognize the possibility that the exisiing equipment might alrcadv be capable
olbcìng çcriìlied to a 3.0 g/bhp-lir standard. For such i,'quipmeiit. thcre is no reason to require

3(1
Then: ;ll.. ~p'-.;,i;d ;;ün~¡da;¡lÌ(i:h in dt\isi¡¡;.~ tmi~sÌtin t:l(torS I'lf O¡.:¡: usi.J in aiirün ')rtl~lliülb.

On-rü:.d eguipment emission:. :ir.' gCl1cr:di) ,.k¡ennincd b:hed upüri thc csiìnulcd ;l\er:¡gc speed at \ihich the
cquìp¡11~nl is OpCr.llcd. For GSE. ¡ht ma:dniuni specd \iitliin ;in ;iirpnn is ¡imi¡d h) 15 milc~ pa hüur. A~ p:in of
¡h\. GSE !\!OU l1\.golÌ;i\ions. i!1\ ARB :illoIIL'd ¡he :iirlincs W 1I,i:;in ;l\..r;.g.: ~pi:i:J ol 13 mik~ ¡,,r hour. \ihich i\:b
ihen :ipplicd to the :jp¡iroprí:ii(~ gimik (ï:lliiì,,:d ..:missiol1 r;ili: I;jr tl1i cbss of on-road tqoípriwnt. Th,,'se data,
çombinnl with ihe horsqi..\i('r and (¡J(lrie¡,~r readings ÊÍ)r ih\. ùn-ro:id qui,;lIel1. alkmed ¡he :iirlines to C.\pl'L~:;
cmiss¡ülisi.ron-waJ \ch¡c!cs ingihlip-hr.
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¡hat the operator "retire the equipmem or replace the equipment," since the existing equipment
already meeis ihe 3.0 g/bhp..hr standard. Accordingly, proposed Seciion 2775.1 (e)( I )(D)(ii)
should bc amended 10 read as follows:

(ii) retire the cquiPfffih3H-eaec ¡he eqlJtplHeHt with a nê-
t1'5eJ't~'¡e.'"efthe equipment h certified to a 3.0 g!bhp-hr
hydrocarbon plus oxides of nitrogen emission standard.

I), The Proposed "Special!\' Equipment Exemp!ion" is lJllwOlkahlc

The LSI Rule would exempl certain "Specialty Equipment" from neel average emission
requiremenls, provided the equipment is metered and rccorded as being used less than 251 hours
per year. with the approval of the Executive Oíïìcer. jet' proposed 13 CCR 2775. i (l). The
proposed rule would apply this exemption onl.y irthe replacement cost of thc equipment is 50%
highcr than a "iypical" piece of equipment from tliat "category," or the retrofit cost is 100%
higher than the "iypical" rctrofìt cost. -St'l' proposed 13 CCR 2775.1 0)( i )(A). However, the
proposed rule does not define wlla¡ constí¡utes a typical piece of equipment from the same
caicgory.

While PO¡è'lilially useful in concept, we bdiew t!i,ii any aVCl"iige COS! Sdiè'IlC likely wil
be unworkable u neither ARB nor the fleel operators will have sutìcient data to detennine or
agree upon iypical replacement costS for a given category, or support a nndîng that a given
n:placcrnell or retrofì1 exceeds the 50°;' or 100°1(, thresholds. However. we agree with ARB's
recognition during nilcmaking workshops that GSE is inherently specialty equipment. and thai
there is a realiieed to provide an exemption for siieh equipment. The specialty equipment
provision should expressly recognize this ract ¡¡nd exempt all specialty GSE (le.. all GSE
equipmelH ¡ha1 is not also available "olftlie shell" for non..GSE applica¡ions) from the rule. In
the alternative. working with ATA and its members. ARB should develop a practicaL. workable
test or expressly list those categories olGSE deemed to cûnstiiute spccíalty equipment.

CONCLI;SION

As with the Portable Engine Diesel /\1'0\'1. and the oll..road diesel engine ATGvl that
ARB expecis to propose laler this year. ¡he LSI Rule impermissibly regulates CiSE and is
prcempted under federal law. Unless all GSE is excmpted from ihe LSI Rule aiid the ATCivts.
ATA and ¡ts members m;1y be compelled to pursue legal recourse to have the mles declared
invalid as preempted by federal law.

The i-SI Rule (and the diesel ATCMs) are also inconsistent wii!i ¡he letter and spirit of'
the agrecmcnt between the Particip:lting Airlines and ARB. embodied in the South ('oasi MOU.
ARB, EPA. and the carriers spcnt scveral ycars and substantial resources negotiating the MOU,
the implement:uion of which will require the Participating Airlines to spend over SIOO millon in
a vcry difficult economic environment for thc industry. ATA expects that the Participating
Carriers willlìnd it necessary to terminate the MOU to avoid the cos1 and íneniciency stemming
Jrom inconsistent compliance obligations.
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Rt:gardk:ss ofwhdlicr the 1\.f)U is terminated. the proposi:d LSI Rule is rundamentally
!lawed and based on incorrect assumptions concerning ihe useful lite o(CìSE and the iime.
effort, and operational diflcultics associated with the integration otlü\Vcr"emission technology
into GSE. These consideraiions further demonstraie why ARB should not seek to regulate GSE
-- particularly not through tlii' LSI Ruk. which was primarily dc-signed to regulaie non"GSE
forklifis and fails to ri:cogiiize or afì)rd \Veight 10 ¡he unique nature olGSE and its vital role in
thc National Airspace System. In the alternative. in recognition olihcse considerations the !lee!
average emission targets should be revised, compliance deadlines should be substantially delayed
as applied to GSE. and numerous other terms olthe LSI Rule should be amended, as discussed
herein.

Please call me at (102) 626..4 i 5 J if you have questions aboui these comments.

Sincerely.

~i: ~¿Ç /~
Beny L. Hawkins
Assistant General Counsel

Attachments
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EXEcunVE SUMMARY

In November 1994, the Air Rcsources Board (ARB) approved a State Implementation Plan (SIP)
for ozone. The sir comains measures 1\9 and \--10, which cnJl for new state and lKltional
emission stmidards 1()l nc\\! off-road diesel engines beginning in ::W05. In August i 996, ARB, the
United States Eiwironmcntal Protection Agency (U.S. ErA), and the ImmufaclUrcrs of

off-road diesd engines sign(:d a Statement of Principles (SOP) which established a progressive set
ofcmissìon standards and called fiJf hannonizi:ion ûf ARB and u.s. ErA off..road diesel engine
regulations (62 Federal Register 200, January 2, 199ï). In October 1998, U.S. EPA adopted ¡he
SOP emission standards, along with changes to the existing federal averaging, banking, and
trading program (ABT), lor ofT..road diesel engines sold in the other 49 stmes. This report
presenlS the stafrs proposal to mnend the existing Calif()mia exhaust emission standards for olT-
road diesel engines to harmonize with the recently adopted federal requirements, as pcr the SOP.

The heart orthe proposal is a set of emission suindards for ne\V on:road dieseJ.yde engines,
which would be implemented beginning in 2000. The standards would limÌl emissions of oxides
of nitrogen (NOx), non-methane hydrocarbons (NMHC) and p¡irticulate matter (PM). R,ither
than a single standard f()r all engine sizes, the proposal consists of diffcrem standards partitioncd
by the power produced by the engine, All standards are identical to those 3dopted by thc U.$,
EPA.

In addition to ihe emissions standards, this proposal mirrors adopted federal requirements tor
durability. maintenance intervnls, recordkeeping, warranty periods, certification test fuel, and
engine useful life periods. As a p¡ickage, these requirements would help assure the air quality
benefits of the proposed standards arc achieved, and help ensure that ihe engines remain cleaner
longer. Hannonizatìon of eenification and compliance procedures will facilitaic the
implementation or fÜiure controls. by minimizing administrative iS$\lt: and ensuring :\ fi1ctls on the
icdllical issues of emissions reductions.

As noted above, SiP llW\SUre ~\'19 calls for new emission standards begíiming in 2005. This
proposal docs not reach the 1.5 gmms per hrake..horsepower-hour (3.4 grams per kilowatt..llOll)
NOx \eve! called for in ihe sip, but the proposed emissions stnndards are impleinenicd earlier,
allowing greater !led nimovcr by the sip deadlines. The proposal achieves vínually the same

emissions bcnefit as the sip mensure would inl010, and provides benefits bcyond the SiP
nieasun: in earlier years. However, the updated emissions inventory (also scheduled to be
preseIHed to the Board in.lanmtl)' 1000) indicates thaI JìlltliCl emissions reductions from these
sources will be necessary.
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The stalT estimates that in 20 i 0, the st:itcwide benefits of the proposal would be approximately 91
tons per day ûfNOx and 19 tons per day ofNMHC, hriseJ on the proposed oîf..rúad emissions
ínvelltûry. The estimrited Calìfomiii cost-ef1èctiveness assocìaicd with adoption ofihe strifrs

proposal would be approximately $ 0.32 per pound of NO x plus NMHC reduced. This
cosH:ffectiveness is at the low end (i.e., not as expensive) of the range of cosH:ITcctivciiCSS for
other adopted motor vehicle control measure cosis. The statT n.-çoIlßlciids that the Board adopt
the staff proposal.
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i. INTRODUCTION

Despite significani improvements in CalifomÜls air qualiiy over the last ¡¡:my Y('~1rs. more must be

doiie to improve air quality and protect the health ofihosc living in Cilìfomia. Cilífomia
currently has six major areas that are not În attainment with the onc..JlOur federal ambient ozone
standard. These areas arc: the South Coast Air Basin, the Sacramento Mcttopoliinn area, the San
Diego Air Basin, the San Joaquin Valley Air Basin, the SOUlhcasl Dcscn Air Basin, and Ventura
County.

.!'lobile source controls arc vital to auninmciit of air quality standards, as mobile sources accoum
for about 60 percent of ozone precursors, statewide. The California Clean Air Ac! (CCAA), as
codified in the HC.ihh and Safety Code Sections 43013 and 43018, gmntcd ARB the authority to
control off.road mobile sources. Califomia's plan tor attaining th(,~ federal ozone ambient air
quality standard, the 1994 Ozone State Implemenfation Plan (SIP), C;lIlS for more stringeni
exhaust emission standards tor new oU:"road diesel engines.

The teon "diesel" can be ambiguous, as ii can refer 10 any engine that uses the diesel
(compression-ignition) combustion cycle, or ii can refer to a subset or those engines thai are
llided by diesel oiL. Typically, compression-ignition engines do bum (liesel oil, but oiher fuels are
sometimes used. To prevent confusion, the strlT will refer to compression-ignition engines
throughout this report.

Compression..ignitíon engines arc in widespread use in ofr-road applications. Examples include
tractors, excavators, backhoes, portable generators, irrigation pumps, welders, ¡iir compressors,
sciubber!swcepers, airport serviCe vchícles, and a wide array of other agricultural, constniction
and general industrial equipment. Although eompression-igiiitìon engines arc also used
i:xtensivcly to propel locomotives and commercial mnriiii: vessels, engines in thos(~ applications
an: not included in ihis proposal. Those sources arc O!" will be regulated in separate iulcmakings
by the U.S. EPA.

In stimmel' i 996, the ARB, the U.S. EP A, and olT..road coinpression~ignition engine
mamiJ;-eturers agreed that the U.S. EPA should adopt nationwide emission siandards t()r those
engines. The agreement was codified as a Statement of Principles (SOP) and signed by
representatives of ARB, U.S. EPA, and various engínc manufacturers (62 Federal Register 200,
January 2, i 997). The text of the SOP and the signatories thereto, arc included in Appendix C.
Hannonization of the emissions standards and other requirements aeross ihe nation will beneJÏl
the engine mamifacturers by allowing them to spread the cost of cngiJl~ development and
cel1ifícation over a largcr necl.



In October i 998, the U.S. ErA promulgated the SOP standards for noiiroadl compression..
ígnition engines (63 Fed. Re!:. 56,968 (Oct. 23. 1998)). Wîili this report, ARB staff is proposing
to adopt the Tier 2 and Tier 3 national standards, as per the SOP (California has had Tier I
emission swndards in effect since 1996 for engines 110t preempted from state control and U.S.
EPA has had substantially similar Tier I requirements in place since the same time). In addition to
the proposed emission standards, this proposal mirrors the adopted federal requirements for
equipment manufacturer Oexibilities, durnbility period, maintenance intervals, rccordkeeping,
wammty period. and engine useful life period. As a pacbge, the requirements \vould prolCC( the
nil' quality benefits of the proposed emission stundards nnd help ensure that the engines remain
cJemier tor a longer period.

This proposal is designed to hannonize as closely as possible with the federal program, while
maintnining the emission reduction benefits of the Califomia progmll. There arc some areas
where staffbdieves it is not necessary or pmctical to replicate the fedenil requirements-
spL'CificaJly, with regards to the enforcement provisions. FU11hemiore, stan'believes that fUl1her
emissions controls are both necessary and icdmologicaHy feasible, even though it is nO! proposing
emissions standards that are more stringent than the feclem! standards at this !Îme.

Sections J and Ii of this report contain the introduction and background, respectively. SeclioiillJ
conlnins a discussion on the need for the proposed emission stmidards. Section iv is a summary
of the proposed requÎrements, while Section V describes the areas where the proposal differs from
the federal program. The tec!mologic¡il fcnsibility of the proposed program is addressed in
Section Vi. Section VII discusses remaiiiing issues ùiat arose during development of the
requirements, and how they are addressed in this proposaL. Section Vii describes the regulatory
alternatives that were considered, and Section iX discusses the economic impacts. The
cnvironmeiitnl impacts and cost-etTectiveness of the proposal ùiefl follow in Section x., as well as
the cost..effectivcness analysis pertaining to the proposed requirements. Finally, Section Xi
summarizes the staffs ¡¡ndings and reconuncndutions, followed by a list of references in
Section XIJ.

II. BACKGROUND

This Section provides an overview of the exhaust emissions from compression-ignition engines,

the CUlTent regulations for ofr-road compression-ignition engines, and the SiP COmmi!lK'nts for
off-road compression-ignition engincs.

¡ The ICdera! statulCs and regulations refer to these engines and vchicles as "'nonroad" but in this

staff report the tCnli "on:road" is most often used. This is because "ofT-road" is thc temi used in
Califì.)Olia statutes ilnd regulmions, excepi when rcJcrrIng spcciîic¡:lly to fedenil sources.
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A, COMPRESSION-IGNITION ENGINE EMISSIONS

In comprcssion..ignition engines, liquid fuel is injected in the r0l11 of a mist or fine droplets that
mix in the combustion chamber \viui air that has been heated by compression. The power OUlpUl
is controlled by regulating the amount of IùcJ injected imo ¡he combustion diambcr, unlike spark"
ignition engines, whicli regulate the amount of fuel and air entering the engine. The heat of the
compressed air evaporates the fuel, which mixes with oxygen in the air. At several sites where the
fUclllixcs with tli~~ oxygen, the fiie! autoigniics due 10 the prevailing high tcmpcmtut~~ and
pressure.

The primary pollut;llL'i or concern from compression-ignition engines arc oxides of nitrogen

(NOx) and particulate maHer (PM). The high temperatures and excess air cause thc nitrogcn in
the air to combine with available oxygen to fùrm NOx. Because of the presencc of excess air (and
thus oxygen), hydrocarbons (He) evaporating in the combustion chamber tend to be mostly
burned, and HC and carbon monoxide (CO) arc not emitted at high levels. Evaporatíve emissions
from diesel engines arc insignificant due to the low evaporation rate of diesel fueL. However, r1'v1

emissioiis result from the !ùel that has not completely combusted. Lubrication oil thaI enlers the
cylinder also cOlHribUles to PM emissions.

B, EMISSIONS INVENTORY

Sincc the adoption of the 1994 SIP, ¡he emissions inventory for compression-ignition engines
has becn updated. The upd:ncd inventory will also be presented to the Board for adopiion in
January 2000. In gencral, the anriiion rate for oldcr engincs and the uncontrolled emissions ratcs
have been revised to rc!1ect improved sources of ¡hat data. The emissions infonmiiion in this
rcpon is bascd on thc updated proposcd cmissions invcntory, unless noted otherwisc.

As shown in Figures I and 2 below, on:road engines in I090 emitted roughly 2:1 percenioltlie
mobile soiirce HC+NOx emissions and 46 perccnt of the mobile soiirce P¡".1 10 exhaust emissions.
The perccntages are expecicd to increase with time, reaching 33 percent and 59 percent,
respectively, in 20 i O. This increase is due to growth of ol'l..road enginc usage and the increased
control of other sources. Mobile sources account fí:r 6 i percent oftot.al HC+NOx and 4 percent
oftütal ptviiO emissions (including natural soun.:es) in2ülO.
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Figure i
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C. CLEAN AIR ACT -PREEMPTION OF CONSTRUCTION AND FARM
EQUIPMENT ANi) U,s. EPA AlJTHORIZA TlON

The lCderal Clean Air Act Allcndmel1$ of 1990 (eAA) preempt CallfomÜls authority to control
emissions from new j~irm and constnictìon equipment under I ÎS horsepower (CAA Section
209(c)(I )(A)) and require California to receive authorization from U.S. EPA fÒr controls over
other ofT-road sotJccs (CAA section 209 (c)(1)(..)). Because ofilic preemption, significmn
emissions from this engine caicgory are beyond ARB" s authority to rcgulaic. Thus, since only ihe
LL.S. EPA has authority to e...iablisli emission standards for these preempt engines, the ARB stair
has worked closely with U.S. EPA to\vard ¡he development ora lliiionwìdc federal rule to cover
all new engines in ihis calegory. This federal nilc would then serve to regulate emissions from
new fann and constniction equipment in Calífomia in the absence of ARB' s atlihollty to do so.
The federal mle and Califomi,ls regiilations, if adopted, will be hal1110nizcd as mudi as possiblc
to minimize any confusion and expenses that could result from significantly diflèrent state and
federal requirements for non-preempt engines in the near-teon. Preemption, however, docs not
apply to existing farm and consiruciìon engines thi: are already in service. A list of ¡hose new
engine applications considered to be subject to the federal preempiion is included in Appendix ß,

As wiih other ofT.road regulations, the ARB will request k)r these reguhitioiis U.S. ErA
autliori7A-ilion under CAA section 209 (e) (2) (A). regarding adoption and ciifMcement of
standards and other requireineris relaiing to the control of emissions from the covcred (.'ngines.
Because the proposed regulations closely mirror the Icderal regulations for ihese engiiiè'S bui
allow Cilif()fiia to conduct its own cnfÍ)rcement programs, ihe Calitomia regulations will be, in
the aggregate, at least as protective of public health and welfare as the applieablc ftderal
standards. In addition. the emission reductions from these proposed regulations are necessary 10

meet requirements under ihe State Implementation Plan.

I). EXISTING EMISSION STANI)ARI)S

Califomia is the only state that has the authority to establish oil-road l10bilc source emission
stnndards for new engines different from federal standards (CAA Section 209(e)(2)(A)), although
Section 209(e)(2)(B) ofibe CAA does allow other stales to adopt standards ideiitical to
Califomia's (40 Code or Federal Regulations (CFR) 85.160 I.. i (06). Cai¡romia st:iidards must
be, in the aggregate, :i least as proiective of public lic;:ilth and welfare are applicabJc fedei~il
standards. In 1992, the ARB approved regulations to control emissions lrom comprcssi()n~ignition
engines 175 horsepower and gn:aier. The 175 horsepowè'r boundary W,:\ chosen 10 avoid

preemption issues in the implementation of the regulation, not for icchnícal or
cosi.effectivcness reasons. Following the ARB's action, ihe U.S. EPA adopted a substantially
similar program lor engines 50 horsepower and greater.

Until the federal nctiûn in October 1998, which adopicd the SOP emission standards, Calil()JlÍ¡ls
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emission standards 1;)1 ofr--road coinpn:ssion.igni¡io!l engines i 75 horsepower nnd grentcr and tlii~
federal emissions standards for those engines were aligned. However, the ARB nlso had adopted
regulations I-tJr compression.igiiition i~ngincs less thaii15 horsepower, whereas the U.S. EP A had
not. When the ARB last examined the sl1Hill off.-road engine regulations in March J 998, the
emissions sinndards for ¡he :mmller compression-ignition engines were modified to n:llect the
SOP, nnd thus, they arc alremiy consistent with the: October 1998 federal ac¡ion.

Table i, bdow, lists the CUfTelH CalifÒniia emission stand::rds fÒr orf-road compression-ignition

engines. Table 2 lists the proposed rUlUre Califomia standards that are the same as the
recently-adoptcd U.S. EPA standards. All proposed future st:indnrds arc noicd in terms of grams
per kilow::tt..JlOur, miher than grams per brakc lior:;cpower..hour, 10 maintain consisicncy with the
U,S, EPA',

!!ramsper ni 'e-lOlsepowcr iour

Engine Emission Stilndard in g/blip-hr

Power Hie co NOx PM NMHC
Categoiy 'I'car

+NOxb

1000.2004 6,0 0.75 7.8

hp'-' I I 1005 6.0 0,6 7.1

2000-2004 4.9 - 0,6 5.6
I

i 1 ::;hpc'-c:25 2005 4.9
I

0,6 5.6

1996~ 1000 1.0 8 - 6,9 0.4,)
175::hps750 2()OI+ 1.0 8.5 5.8 0,16

hp"750 200lh 1.0 8.5
I

6.9 0.4

Tnblc i
Current Califomi:1 Emission Standards

for OfT-Road Compression..Ignition Engines
b k I I)

NoleS:
;i, Towlhydroç;;rbülh.
b. N\lIIC' :\Ox nünll1l~h:tnc hydmorhmh ¡iÍtb ü:iidc,; "f'nitrogcl1_

c. Thc CidifomÎa ';and:j¡!, j()r ,;ompre,;,¡ion-ignÎiiür; engin~., k% di;m 25 horsepower rdrl'ady rdkciihe
SOP si;nd:ird,¡, Pr"viülhly. compre,¡ìün.ígriÎiioii engines less di:;n 25 lWrsepo\\er Ii:,d lK-tn
l"cgubtL"(J Virtl!¡j1iy idcntically 10 sp:ilt.ìgnilÌon engines. In Mueh úf 1998. ARB wok the :¡not steps 10
align the smalkrdie,c! engine requirement' with the i6:Jcr:i1 program, i-ii).q~.ver, bcc;msc the feder:d
pmgrmii had nm yet b(',"n fi!lali~ç'd. lilt." re-gi-bt¡on~ !lO\\ re-quire îurthl,r inü-dificalÌo!l.

Kiiow:\H~ e:iri be cori\'ç'l1ed to hoiwpower by muìiiplyÎng by 1.3.1, .1lJUs. grams ¡xrkìlow3u-hour C;l11 be divided hy
1.34 to ,kte-rminc ¡he o:quivakm grams per brake horscpowi:r-hù\lL
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Table 2

Proposed California Emission Siandards
for Ofr.Road Compression"lgnitioii Engines"

(!ll'nlns ocr kilowau"llOul )
Ì\.1odcl Y c,ir i NOx ! He I NMHC+! co I PM

1 I 1 NOx' I
Tier i 2000-2004 ¡ .."..~ __l ~ J" 10.5 ! 8.0 ¡ 1.0

i Tier 2 I 2005 nnd -~~U;';:1--=~~-¡-'-~=i-~5 ¡-- 8.0 '---IO~8~
Tier t J. 2000.2()()4 I - I ,. '1' '9-:51--';:6 tHO.

" Tier 2 12005 and i~~i:r.L~=-__ i _=-- 7.5 i 66 j 0.80

Tier i i 2000.2003 ! -- :c =-J._ J"..?~_~ 1-,._5 ~_O 80
Tier 2 I 2004 and later i -~ i -- i 7.5 i 5.5 i 0.60

!ier i i 0000-2003 J..2 1_.:- I - i -: I --
I ier 2 I 20()4-2007 - I'= 7,5 _i-_...0 _1 OA()_

_'___' T~cr 3 2008 and lalcr _. ¡ --- I 4.7 : 5.0 1-=-
75,k\v"13() Tier I "000-0000 9." 1 - I - , ... I --

Tier 2 I 2003-2006 - I -- I 6.6 I 5,0 I 0,30
Tier 3 I 2007 and later i --- ¡ -~ I 4.Ö---'-r-'S.O i ~,,-

130~;k\\!~225~-'~ Tier i~ I 1996-200' î 9.2 i 1.3 i -- i i ï.4 i 0.54

1'ícr "2i-¡ 2003-2005 ¡ - 1 -- r6~6-T 3.5 i 0.20
___.________,,_ , Tier 3 ì 2006 and later II -""" ì =--r~"4~t)"'!3.5 __._L-==_,__

215skWe:450 Tier I" j 1996.2000 9.2 j 1.3! ~ i i 1.4 i 0.54
""Ti-i2d I 2001-2005 L__:'=~_J_.='.- i 6.4 i 3.5 !-(UO_i I ¡,Tier 3 i 2006 and later --- ~! 4.0 i 3.5 i -,--'-'~"'-T'----Tier I' i 1996-2001 9.2 I 1.3 i ~~ ! 11.4 i 0.54~
Tier2d! 20(p-')a95_~ "'__....".=.J_.=- 6.4 i ~-s_ I tl20

Tier 3 i 2006 and later ~-- I - ! 4.0 I 3.5 i -,--,-

T12~!~j i 2000-2005 19.2 l_..i.3._+_.-=._--~"T'.."Tì.J--l().54-
¡ Tier 2 i 2006 and later 1 -.._- i ~ i 6.4 í 3,5 i 0.20

l'.,Iaximuin Rated
Power (kW)

kW-cgb

Tier

8skw,'~i9~'

19:':k\\k:37

37skW..ï5

450::kW::60

a. The proposed Califomia standards !(ir engines It'ss tlinn 130 kilowiHts (i 75
horsepower) apply only to non-preempted equipment.

b, The Tier i and Tier 2 emission standards for less than 25 horsepo\\t~r compn'::SSlOn-

ignition engines were alre;idy adoptcd in the small ofr.road engine rulel1Hiking.
c. The Tier i emission standards were alrc.idy adopted for i 996 and la((l engines. This

proposal wil modil)! the cxisting standards for 2000 ,1ld later engines, replacing ¡hem
with the nOled Tier 2. and Tier 3 standards.

d. The Tier I cmission standards were already adopted for 2000 :iid later engines.
e. NlvlHC .,¡- NOx "" nonmethane hydrocarbons plus oxides of nitrogen

kW:..560

Notes:
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E, STATE IMPLEMENTXllON PLAN (SIP)

In November 1994, the ARB approved the State Implementation Plan (SIP) for ozone, which
outlincsihc mcnSlJlcs 10 be taken!O bring the st~lt("S air quality into atlainniem with the lèderal
ambient air quality standards lelf OZOlle. During the SIP's dcvclopnwiii, it became clear that
reducing emissions of NOx and reactive organic gases (ROGY\ from otT..mad engines and

cquipmell operating wíthin the Slate is iiilp~~ratì\'c for clc;ining Caliromia's air. The sip idcmifícd
scvcr;il categories of ofr-road equipment where significant emission reduction opponuniiics exist,
including compression.ignition engines used in ofr,road equipment.

sip measures 1\9 and 1\.110 call fÒr ARB and U.S. EPA 10 adopt a 2.5 g/bhp-hr (3.4 g/kW..hr)
NOx emission standard for new off-road compression..ignition engines beginning in 1005. The
current proposal has been developed in response to M9, as the recent lLS. EPA final iulcmaking
for iioiiwad compression-ignition engines was developed in fCsponse to sip measure M 10. How
the specifics of the federal action and this proposal compare to M9 and M 10, and the implications
regarding the sip and attaining ozone complinl1cc arc discussed in detiiil in
Section X,

II, NEED FOR CONTROL

The emission standards that staff is proposing to the Board for adoption, represent a major step in
reducing the human health and cnvironmcnwl impacts of grouml..tevcl ozone and PM. This
section summarizes the air quality rationale fÖr the proposed new stand¡irds.

.
A, OZONE

There is a large body of evidence showing that ozone (which is created by the pholOch(,'mícal
re~1ction of NO x and i-ie) causes liam,ful respiratory effects including chest pain, coughing, and
shortness of breath. Among those who may be ¡¡m~cted severdy ,ire people wiih compromised
respiratory sysiems and children. 1n addition, NOx ilsdf can directly hann human health. Beyond
ihdr human health efTects. other negative environmental effects arc also associated with

.1 Rci,c¡ii't' Org;;ní;.~ G;i- (ROG): A I'ClCliq:' Ôwmicil gas. cüm¡iöscd ofhydnx:¡dwn" ih~t m~y coiiribii;c 10 the

rCofm:uion of ~il\(g _ Ah;o ;ümctimc, rckrn:d w as Non.!\kih~nt. Organic CÚllpol.nds (Nii,iOe,i, The ARB is

rrim:\rily cüncerned wiib reducing !tOG b\X;ll.N~ it incll.,ic only those !iydrocirbons ih:ii have the pDlenÜ;i1 for reacting
Wf0n11ulonc.
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aione and NOx, Ozone has bccn shO\\!n to injure pbnts and materia\:; NOx contribu!Cs to the
secondary lomuHion of PM (nitrates), acid dcposition, and the ovcrgrowth of algac in coastal
cstiiaries,

As described above, the 1994 Ozone sip is Calií(mlÌa's plan f()r reaching s13tcwidc aiiainment
with the ozone ambient air quality standards. The sip calls í()r new measures 1O cut ozone

precursor emissions limn mobile sources to hair of wliatthc emissions would be under cxisting
regulatíons. Thc cun"cnt proposaL, developed in response to sip measures l\N and lvll0, would

reducc b01h He and NOx emissions, as well as directly..emiiied PM emissions. Details are noted
in Section X.

B. DIESEL EXHAUST AND PARTICULATE MATTER

In August J998, the Board approved the identification ofpaniculatc maller from diesel cxhaust as
a toxic aÌr contaminant (fAC). Section 39655 of' the California Health and Safet)' Code defines a
TAC as "an airpolJutant which may cause or contribute to an incre~ise in mortalit)' or in serious
illness, or which may pose a present or potential hazard to human health." Wiùi the idèntification
of diesel particulate as a TAC, the ARB is required by law to prepare a repoll, which assesses the
need and appropriate degree uf control of diesel particulate, in consultation with the local
dìstricL'l. affected industry, and the public. ¡freductions in exposure arc needed. the ARB must
design control measures that consider the issues and reduce emissions to the lowest level
achievablc through the application orbcst availabJc controltcchnology or a more effective control
method. In the case of diesel pal1iculate, thcrc have becn several regulations, including the
emission standards f()r compression-ignition engines proposed in this document, thai have resulted
or will result in sìgnificail reductions in P!\,1 emissions limn diescl engincs.

Almost all ûf the panicle mass in diesel exhaust is in the range of i 0 microns or less in diamcter
(PM.. 10). PM- 10, like ozone, has been linked to a rang(~ of serious respirator)' healtb problems.
These line panicles can be depositcd deep in the lungs and rc~mlt in health effects including
premature deil1h; incrcl1scd hospital admissions and emergency room visits; increased rcspimwl)'
S)111ptoms and discase; decreased lung function, panicularly in children and individuals wÌl!i

asthma; and alterations in lung tissuc and in rcspiralOry iract ddcnsc mechanisms. The proposal
will require greatcr control ür Pt'vl emissions from on:road cornpn:$$iOii-ignition cngiiws 1han is
curremly required. No1C that no PM emission siaiidard is proposed at ihis time Ü)r Tier 3 engines,
As pal1 ora technology feasibility review in 2())!, committed to as part of the SOP, thc U.S.
EPA and ARB will propose a Tier 3 P¡'d standnrd. t\'km~ stringent Ni\-1I-C.. NOx standards may
also be considered at that time. l\'lore stringent standards will bccome more practicable, f()r
instance, as the sulfur content of diesel tì.el is reduccd, since sulfur is one of the primary factors
preventing aftenreatment devices stich as catalysts and particulate traps from being applied to
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these engincs. The ARB will be involved ín tlw fCasibiJjty revicw, which is described in further
dctail in Section iv. B.3. ~ Future Fe;:isihility Review. The effects or rue! sulfur content ¡ire
discussed in Section VI. B.6 - Aftertreatllent.

In addition to the dircctly-emitwd prvL secondary nitrate PI'vI (consisting moslly of ammonium
nitrate) accounts l~)r a subst3liilal fraction of ihe airhome pal1iculate maHer in some Jre¡IS of
CalifÒl1ia. For example, in the Los Angeles Basin, secondary nitrate PM levels rcpreselH about
25 pcrcenl of measured Prt'HO (U.S. EPA 1997a). Fine secondary nilratc paitic!cs arc produced
iii the atmosphere from the N(h emiiicd by (;ompn:ssion~ignition engines and other sources.
Because it is fOOlied from a gaseous component that can spread more quickly than primary PM,
secondary PI'v1 tends 10 be a rcgional, miher than a strictly !oc¡j! problem. Rcgional..scalc NOx
controls, like thc proposed off-road coinpn."ssion..ignition engine emission sUlndards, arc very
effective in reducing secondal)! P~vI ovcr a significant area.

Although the proposal will reduce ozone pI'CCUI'SOI' emissions as well as PI\.1 emissions, ihe
proposal is not the last word regarding conlrol of emissions from these engines. The use of
compression..ignition t..'quipment is widespread, covering viI1ual!y all populated arc.1S in Calîfomia.
Combined with the serious health effects of the pollulJnts emitted from those engincs, this

ubiquity makes ÎI c1e~lr that further conirol ol emissions from comprcssion~ignîtion engines will be
required to salcgu¡ird the public health. The ARB staff has :ilreridy begun evaluaiing additional
controls as pan or its response to the ideniific:iion of diesel pal1ículaie as a toxic air contaminant,
as mcntioned abo\'e.

iv. SUMMARY OF PROPOSED REGULATIONS

The staffn.'commends that the Board amend sections 2111, 21 12, 2137, 2139, 2140, 2J41, 240ü,
2401,2403 (with relcrenccd test procedures), 2420, 2421, and 2423-2427, Title 13, Califomia
Code of Regulations, as set forth in Auachiients J and 2. The proposed regulatory language wil
cssi:ntially millol the federal regulations adopted in 1998, exccpt for some areas, which are
discusscd in deiail in Section V. .Although the C:ilifomia and federal programs for compression-
ígnition engines will be similar upon adoptìon of this propos:!l, ARB will retain its nuthorÍly to
fiirt!ier regulate off-road mobile sources in the future and iL. ability to enforce the regulations in
C:ililim1Ìa.

In August 1996. ARB signed the SOP that calls lor hannoniz,ation of ARB and U.S. EP A
regulations for ol'f.road compression..igniiion engines. This lll'st step wil resull in
lo\\cr-çmission off-road vehides and equipment being iniroduced nationwide. However,
CalifÒmi¡ls special air qualîiy problems will continue 10 requíre ARB to seck additional
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emission reductions in order \0 nieel air quality goals. Future review of the feasibility of ihe
proposed new emission standards will be needed. This review willikcly result in a staff proposal
for the adoption of appropriate Tier 3 standards lor Pi\..1 and TiN 4 standards for NOx and Pl\,1.

Today's proposal would require new ofr..mad comprc$sion.ignition engines to meet stringent
exhaust emission standards for Ntv1HC + NOx, CO, and P¡'.,1. Implementation of these standards
would begin with the 2000 model year, but phased-in based on the engine power category. Staff
propûses: that the Board allow participation in the r~~dcrni an~raging, banking, and trading (ABT)
program for compression..ignitioii engines and adopt new iiseriil lire extensions, maintenance
intervals, emission \vananty periods, rebuild provisions for compression.ignïtion engines, ilHise
çoinpliiiice testing, and the Seleciive Enforcement Atliiting program. SialT also proposes
provisions for impk-inentation l1exibility fiir equipment and vehicle manufacuirers and
post..manulac!Ure marinizef$ (i.e., those \vho produce marine engines by modifying engines
purchased from other engine maiuilaclUrers). Staff fUl1her proposes optional reduced-emission
standards and labeling requiremen!s for compression.ignition engines ("Blue Sky Series"). The
following sections discuss the major pmvisions of the staff proposal in further detaiL.

A, APPLICABlLlTV

At the core of this proposal arc ¡he emission s¡and,mls that would apply to new off.road
compression.igniiion engines used in a variety or off-road vdiîclcs and equipment. For this
proposal, compression..ignitiol1 applies 10 ¡hose 2000 model ye:i and later engines typically wÎ1h
opemiing chanictcristics signillcamly similar to the theoretical "diesel" combustion cyde, which
includes any altemaie-IÎiclcd compression.igniiion engines. All the provisions in this propoS111

apply 10 üll.road compressioii..ignitioii engines produced !()r sale in C::lifoniìa, except fi1r engines
with a per cylinder displacement of less ihan 50 cubic çcntimeters, engines used to propel
locomotives, underground mining equipmciH, mariiii' \'(~sscls (propulsion engines rated at 37 kW
and greater), aircran, other prcempt equipment. and ofT-road military taciical veliìcles or
equipment ¡hat have been exempted from regulations under the federal national sccurity
exemption.

Specific provisions of this proposal arc:

. Emission standards for N~viHC., NOx, CO, and P!',t would apply to new olT-road

compression-ignition engines beginning with the 2000 model year, being phased-in by
power category.

. Emission standards aligned with the federal standards I()l small off-road compression.

ignition çngincs less than 25 horsepower (\ \) kilowatts) have ::lready been ¡¡dopted. This
proposal will not modi(y the exísÜng standards, However. the small off..rmid engine
regulations will be amended 10 exclude :WOO model ye::r and later small of):'road
compression.ignition engincs; pnxedural dianges will be made to coiisolidate these
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engines with all off-road compression..ignition engines subject to the provisions of this
propOS¡¡1.

. Amendment of closed crankcase requirements to begin with Tier 2 off-road compression..
ignition engines, cxcept turbocharged petroleum-fueled diesel cycle engines.

. Amendment to the smoke standards lìJr new 200 i and later model-year heavy~duty off..
road di,~sd cycle engines 175 to 750 horsepower (130 to 560 kilowatts) to nligl1 with
federal smoke standards; adoption of smoke standards fÒr all new ofj:road compression..
îgniiion engines with the exception of single-cylinder, propulsion marine diesel, and
cons!int~specd engines.

. New volunwry reduced-emission standards for compression..ignition engines ("Blue Sky
Series") would be available beginning in 2000 through 2004. This proposal is the same as
the fedenll prognim.

. New h-ibcling requiremcms would apply to engines certified to optioiml standards and
constanhpeed engines; amcndmenL.; to labeling requirements would apply to hcavy..duty
off:road diesel cycle engines and small off. road compression..ignilÍon engines.

. Amendment to the lest procedures to incorporate federal changes. Provisions requiring
ll"'leral fiie! to be used ¡or off.road comprcssion..ignítion engine eel1ilication would apply
beginning in 2000.

. Nc\v or revised usefiil life extensions, deterioration Jàctors, maintenancc inicr\'als,

emission warranties, in.use compliance testing/recall, and rebuild/replacement provisions
would apply to new off..road compression..ignition engines,

. Incorporation of the !èderal Selective Enforcemen! Auditing program for new engine
compliance, and incorponltion of compression.ignition engines into the existing California
in-use complìrllcc and recall progml1 beginning in 2000, in place of the exisiing new
engine complinnce and quality amiii testing programs.

. Panicipation in the federal Averaging. Banking, and Trading (ABT) program (40 CFR

89.1 i i) would be allowed fÒr Califomia..eeriified oIl-road compression-ignition engines
upon adoption of this. regulation.

. Implementation flexibilîties It)r vchide/cquipmel1t manufacturers and posHiianufaetUfe

marinizel$.
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il. EMISSION STANDARDS

1. Proposed Mandatory Emission Standards

Stan' proposes thaI the Board adopt NMHC + NOx, CO and PM emission standards for all
üff:'roml compn::ssio!1..igiiition engines as oUllined in Section iv. A. .." Applicability, These
standards would apply to model year 2000 and later, ".!iib the standards being phascd..ín by
horsepower c.ì1cgory. Current emission standards (Ticr J) for hcavy..duiy ofT-road diesel cycle
engines 175 to 750 horsepower (i 30 10 560 kilo wails) would continue to apply until mon:
siringem emission siandards apply (Tier 2 and 3). Currently adopted emission standards for small
oIT~road compression-ignition engines arc the same as the recently promulgated federal

rcgulaiions, Therefore, there will be no change to the current emission slandards ¡or this
category. Tnblcs I nnd 2 list the CllTcnl Ciilifomia emission s(¡mdards for off-road dícscI engines

and ihe proposed elli:;sion standards, respectively.

Stafr proposes to amend the regulations 10 require closed cmnkeasc requircments for Tier 2 and
later orf-road compression-igniiion engines, excepi for pelroleum..fiicJed engincs using
turbochargers, pumps, blO\vcrs, or supercluirgcls for air induction. This provision will align
closed erankçnsc cniilrol IÜltlin~menls with f('deml requiremenis.

Starr proposes to amend the smoke siandards f()l new 200 i and later modd..ycar hc(ivy-duty off-
road dicsel cycle engines 175 10 750 horsepower (l 30 10 56() kilowaits) to align with federal
smoke standards. With the adoption or this regulation :;1loke stiindards would i:pply to all new
ofT-road compression-ignition engines :;ubjcct to exhaust emission standards with the exception of
single-cylinder t~l1gint~s. propulsion marine diesel engines, and conswni-speed engines.

By 2020, ihe proposed standards reduce emissions for NOx and NMHC by more than 50 percent
¡iid P~v1 by more than 40 percent, nationwide. Reductions in NOx will also reduce secondary nitrate

P!v1. The resulting emission leductions will translate inlo needed improvements in air quality in
Califoniiii and assist in ilnaining applicable ambient air quality :;tandards.

') Proposed Voluntary Reduccd-Emission Standards

To conlÌnw: support of incclUive programs that encourage the use of engine:; thai go beyond
mandatory emission siindards, ihe staff proposes that the Board adopt the proposed voluntary
reduced-emission standards ihrough 2004, ¡ls shown in the fOllowing table.
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Table 3 * VOlUlH¡il)' Emission Standards Through 2004

(grams per kilow;ut.,"hour)
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Manufacturers may opt to certify engines to these voluntary standards eaming the designation of a
"Blue Sky Series" low-emiiiing cngine. Tier 3 emission levels, where applicable, were chosen as
the best level IÒr defining Blue Sky Series t~ng¡ncs. This rcpresclls a reduction or approximately
40 percent beyond (he Tier 1 Nrv11C + NOx levels, For PM emissions and Ii)r engines with no
Tier 3 standards, a calculated level con'esponding to a 40 percent reduction beyond Tier 2 levels
will be used to qu;:ilify as a Bhlè Sky Series engine. Engines cCl1i1ied to these voluntary standards
would be eligible for marketable credii progmms. The manufacturer must declare at the lÌmc of
certification whethcr it is cenifying an engine fàmily 10 an optional n:duced..emission standard
(that could subsequciitly be used in a nwrkelible credits program).

3. Future Feasibility Rcview

Siaff also proposes that ihe Board allow for rcview of ihe new emission standards. Stafr believes
the proposed emission standards are ieclmologically lèasiblc, and achievable. However, as pan of
the SOP, U.S. EPA nnd ARB agrced tû a fUlurc review of the proposed standards. U.S. EPA wil
conduct its review in 2001, and ARB st.ilfwill panicipate. ARB may clc-ctlo conduct its own
review to reassess the appropriateness or the st.indards specific to C;ilifÒmia, and the technical
¡ind economic feasibìlity of the stJndards, based on ÍnÜmnation avaiiabk~ in 1001.
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With the recent identification of diesel P~",1 as a TAC, the imponance of fìirther reducing: the
public \; exposure to Pl-,f emissions has becomc more paramount. As previously indicated, staff
cxpects that future review of the swndards wiillikcly result in a proposall()r the adoption of
appropriate Tier 3 standards for PM, Tier 4 SlJndards for NOx and PM, and possibly standards
fi.x existing engincs already liHise.

The Boards final rcview would tnke place after U.S. EPA completes its 2001 review, and would
dctcnnine what changes, ifany, would be required for California. If due to new inlì.)111ation the
proposed standards arc detennined not to be technologically feasíhk, stJlT would propose
appropriate levels nt a future date. The siaiidards proposed hcreln, if adopted by the Board,
would stay in cí1cctuntil revised.

c. CERTIFICATION

i. Definition of Comprtssion..Ignition

The requirements of this ruleniaking wil apply to all compression-ignition engines subject to
Califol1ia regulations as outlined in Section iv. A. - Applìcabìliiy. Most current compressiün~
ignition engines hum diesel fuel and operate over the conventional diesel cycle, which generally
allows interchangeable use orthe terms "compression-ignition," "diesel-cycle," and "diesel."
Some of these. engines, however, CMl be modified to opemtc on other fuels such as nmural gas or
liquefied petroleum gas. This delInition will serve to include all fuel types duii fall under the
coinprcssion-ígniiion engine categoiy and will be applicnblc beginning with the 1000 model year.

o Labeling

The proposed language I(ir new and replacement off.road compn.:ssion..igniiioii engine labels will
align Ciilifoniia with ihe federal lequireniel1s, except that thc label must state that ùie engine
complies with both Calilì.m1ia and U.S. EPA regulations. Also, new labeling requiremcnis would
apply to engines certified to optional standards and constant-speed engines. It is proposed that
cngillts ccnified tl) the opiional cmission standards be labeled as "Blue Sky S(;~ries" and

COl1slali*speed engincs labeled as "constant-speed only:'

3. N\1J-C Tcst iv1cthod

Beginning with the 1000 model year, starf proposes two options ror NMHC measurement
procedures: i) usc of a measurement procedure selected by the manufactlrer with prior approval
of the Executive üÎÌcer; or 2) subtraclÍon of t\",O percent from the measured THC V;:hIC to obtain
a NMHC vlIlue. The methodology must be spi:'Cificd at the time of cenification and will remain
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i1ie snme for the engine family throughout the engines- useful life. These proposed amcmlmt~nts
would align the NMI-C test llè1hods with the fi.~dcml !Cst methods recently adopted.

4. Cel1iticaiion Test Fuel

The regulations tor 1996 nnd later model year he.:ly-duty off..road diesel cycle engines included a
provision to allow Immut;lcturcrs the option of ccnÍIy'ing on CalilìmlÎa diesel fueL. Since

Calif()rnia diesel fuel is clc~mer Imming than federal fuel, this option has been benc!icinl to engine
mamiÜicturcrs. This option was provided to help manufacturers meet the emission standards for a
newly regulated mobile source catcgOl)'. After adoption of this ruJcmaking, emission siandards
for Calítomia-cel1ilicd off-road compn:ssion..ignition engines v,iill be the same as federal
standards. It is proposed that the test procedures be amended to require that all oíf-road
compression-ignition engines be cenified on federal fuel beginning in :2000.

5. Test Procedures

Ctment test procedures will contintJe to apply through 1999. Amendments to the test procedures
arc proposed for 2000 and later model year coiipression..ignition engines that lie equivalent to
the Intemational Organization for Standards': (ISO) lest cycles (AttachmetH 5). The proposed
emission standards arc based all the use of existing stcady..state (modal) test procedures. New
slc~1dy-slate tesl cycles are spi.'-ilied for constant-speed engines, marine propulsion engines, and
engines rated less than 19 kilowatts. The following describes the proposed selection of various
test cycles.

Compliance with emission standards is deteimined by measuring emissions while oper..iìng
engines over a prescribed test cycle. The current regulations specilY a cycle that is nominally the
same as the ISO S i 78 ci lesl cycle as the piineiple test cycle for me;isuring emissions from
engines i 75 horsepower (130 kilowatts) and greater. It is proposed that the CL test cycle be
retained tor most engines and that additional cycles be defined f()f specific engine types. Engines
that arc limited by design to constant-speed operation would be subject to testing using a test
cycle equivalent to the iso s i 78 D:? cycle. This cycle, which omits idle and imermediatc..speed
modes from the CL cycle, is representative of engines such as generators, which arc designed
never to nin at these omitted speeds. Because of the more limited range of' enginc operation in
the D:? cycle, manufacturers must ensure that engines certified wìth data generated with the D:?
cycle arc used exclusively in constant-speed applic:nions. Accordingly, thc-se engines would
include labeling intÒrmalion indicating this limited emission cel1ilication.

J ISO is an inlem;;!ion;i! org;inil-Æiiiori of engineers and sciciiists wIl( work 10 dcvdüp 3ppropriile and ((ll\sisICll

stand;ird~;itl¡j pmceJurC5.
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For variabk,:..speed engines mted less tlmn 19 kilowans, it is proposed that the regulations
continue to spex::iry a test cycle that is equivaleni to the iSO 8 I 78 G2 cycle. The G2 cycle
includes the same modes :is the D2 cycle and adds a mode for operation at idk. The G:? and 0.2
cycles also have differen! weighting fÜctoJ' for (he various modes. The G2 cycle was developed
to rcpresent the operation of small compression~ignition engines used primarily ,It rated spced,
such as in lawn and garden applications, generators, pumps, welders, and air coinprcssoJ'. Swff
proposes to specif~' a test cycle equivalent to the ISO sin E3 cycle leir testing propulsion rmiriiie
engines rated less (han 37 kilowatts. The E3 cycle, which consists of engine operation at tÒur
different engine speeds and fom different loads, was dcveloped by iSO to represent the openitiol1
of propulsionl1arine engines. Auxiliary marine engines subject to this rule (i,c., engines installed
on a marine vessel, but not used j()r propulsion) would be tcsted using either the G2, C i, or D2
test cycles, consistcnt with the coiistraints described above for the counterpan
land-based off..road cngines.

Finally, stalTrecoinmends that manufacturers genemlly be allowed to use the CL test cycle to
gener.iic eerlifiealÍol1 data for engines otherwise required to use the 02 or G2 lest cycle. Swff
also proposes to allow mami¡"icturers to use the Ci test cycle to generate certification data lì.1
propulsion marine engines where such engines are included in a hmd..hased engine family. In each
of these cases in which the IminuÜicmrcr elects to llse the C i cycle, ARB would retain its ability
to test using the respective G2, 02, or E3 test cycle, but would also be able to test using the C i
lest cycle.

D. DURABILITY AND WARRANTY PROVISIONS

To achieve the full benefit of the emissions standards, programs ;ire necessary to encourage
mamifaeturers to design and build engines with durable emission controls and encourage propcr
maintenance and repair of engines throughout their lifetime. The goal is for engines to inainiain
good emission pcrfooiillcC throughout their life in~use.

Currcntly, there arc few rcquircments in the regulations that address deterioration concems for
off-road compression..ignition engines. As tighter standards arc put into place. stlitT believes that
ii becomes necessary to adopt measures to address concellS about possible in-use cmission
pcrfomiance degradation. The adoption oldunibility dtmom;tr:\tion requil'emctls and ¡he revision
of warranty provisions that parailelthe U.S. EP A 's provisions would help ensure ,idequatc

durability and proper maintenance of the engine and emission comrols.
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1. Useful Life Extension/WamllH)' Provisions/Recall Testing Periods

In order to align ihis proposal wiih the fedcnil provisions, staffpropost~S the Board adopt a useful
life period ofS,OOO hours or tè:n years üliise for all engines rated:l\ 37 kilowatts and grcfler:

5,000 hours or seven years of use Iì.)¡ engines nited at 19 kilowatts and grealer, but less than
37 kilüwiiiis: and 3,000 hours or live y(~ars of use for COl1stallHpccd engines mted less than
37 kìlowans with rated speeds greater than or equal to 3,000 rpm. The useful life period for
engines rated leBs than 19 kilowatts will remain unchanged at 3,000 hours or live years of lIse.

For warrnty, the Board has already adopted periods of two years for engines rated less tJwn
i 9 kilowatts; and 3,000 Iiours or five ye,ars of use for engines 130 kilowatts and greater.
Proposed changes to these provisions, in order 10 align wiili 1èderal n:quirellel1!s, include:
I) ihe addition of a 1,500 hour warrmuy period for engines rated less than 19 kilowatts;
2) 1,500 hours or two years of use for consiant~spced engines rated less than 3ï kilowatts with
rated speeds greater ihan or equal to 3,000 rpii; rind 3) for all other engines 3,000 hours or live
years of use. Curreni requiremeiits for warrnty language that manufacturers are 10 provide for
consumers is proposed 10 be amended to :ilign with federal warranty language.

Federal provisiol1s i~x recall testing periods were based on the ratio or useful lile and liability
periods established for engines rated at or above 37 kilowans. Tht. piiivose 01" having liability
periods that are shorter ihan the useful lives is to ensure that engines used in recall testing arc not
statistical outhers with poor emissions durability. Hû\\'evcr, if a recall were ordered, :ill engines in
thri! family would be subject to the recall regardless of their age, The following recalltcsting
periods arc proposed for adoption in order to align with leder;1 requiremenis: i) 2,250 hours or
f(mr years for engines rated less than i 9 kilowatts and constant..speed engines rated less than
37 kilowatts with rated speeds greater than or equal to 3,000 q"l1; 2) 3,750 hours or live years for
:ill Nher engines r.ted at 19 kilowalls and greater, but less than 37 kilowatts; and 3) 6,000 hours
or seven years fix all engines rated at 3Î kilowatts and greaier.

2. Selective Enforcement Audii and lti~Use Compliance/Recall Programs

The U.S. EPA has:i Selective Enforcement Audit program to eimirc that actual production
engines meet the emission standards. Califomîa has its own new engine compliance program
which is similar, biit allows the ARB 10 independently enslle that new engines intended fÒr sale in
Ca1if()niia arc meeting the emissìon standards. In order to align with federal requiremellts, staO'
proposes to adopt the lèdcral Selective Enlorcemcllt Audii program for 1000 model year and later
off. road compression..ignitiol1 engines. Howevcr, small oft~ro¡¡d compression-ignition engines

(Jess than 19 kilowatts or 25 horsepower) will continue to comply with Section 1407, Tiile 13,
Calitorni¡i Code of Regulations, through 1999. ARB reserves the right to order a Selective
Enl()rcemcni Audit of a new engine being sold in Calilomìa. However, in any case, ARB would
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limit the number of Selective Enforcement Audit test orders to the annual limÍl in the regulations.
The iiimial Iimj¡ is dciermined to be the larger of either i) Production factor, determined by
dividing ¡he projecied oir..road engine sales in the United States for that model year by 16,000 (if
the projected sales are less than 8,000, this factor is one); or 2) Family factor, de¡ennined by
dividing the manufacturer's toial number of certilied engine (¡lll1ilies by live. When the annual
limii has been met, ARB may issue additional lest orders to tèst those families for \vhich evidence
exisis indícating noncompliance. In addition, manufacturers shall supply upon request emission
test results Ü..mi U$. EP¡\..directed audiis teir engines ceniíicd in Calii()liìa.

The U.S. EPA has Íli-ise testing and rccall procedures in place to ensure that cenified engines
meet the emission standards over the useful life oCthe engine, Cíllílomia ndopted its own in-use
compliiiice and recall program for OIH'oad vehicles and cenain ofT.road vehicles under Articles

2.1 - 2.3, C!i¡:ptcr 2, Title i 3, California Code olRegulations. Staff has proposed ihat the
Califomia In-Use Compliance/Recall Program be extended to all 2000 and laler model year
off-road compression-ignition engincs certilicd tòr use in Califoniia.

3, Emission Defect Reponing Requircmcnts

Siail is proposing that thc emission dclèct reporting requirements for 2000 and later model year
Calif()Diia otT..mad compression-ignition engines be ùie same as the federal requirements. The
specific fcdenil sections thai describe the reponing requirements are outlined in the Califomii:
Exhaus¡ Emission Standards and Test Procedures for New 2000 and Lnter Off-Road
Compression-Ignition Engines, Píll1 r-B (AHnchment 4),

4. Dcterionition Factors

Ciilifomin regulations do no! currently require off-road diesel engines 175 horscpower (130
kilowaus) or greatcr to accumulate operating time on durability data engines or to generate
deterioration factors for engine certilication. This is because the !e)cus was on reductions in NOx
emissions, requiring emission control technologies that were not expected to deterîor.tt. The
degree of emissions control stability can be attributed t( the faci that diesel engine mamifacnirers
have met emission standards through intemal improvements to the engine ílnd fuel systems, ratlil~r
than relying on aIÌerlrCalmenl llnd other devicc$ that would be more susccptìble to in-use
degradation.
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As NOx, NtvIHC, and PM standards arc made more $tringem and o1'r~road compn::ssÎoli..igliition
engine mamifacnirers introduce new technologies solely for emission comrol purposes, stich as
aflertleatmeni, sophisticnied ¡iid delivery controls, and exliaust gas recirculation (EGR), long..
tenn emissions perfonnance becomes a gn:.iier concern. In addition, emission detcrioration
characteristics are not well known for ,iftcI1n::atmenl. EGR. and other more sopliistici1ed
emission control strategies.

Stalfproposes that the Board adopt provisions for deterioration to align with lì:dcral
lequin.'licllb. As proposcd, ihc application ofdcwriomtion factors (Drs) would apply to all
engines covered by this niJcllHiking. The OF is a l,iclOr applied to the certification emission lest
data to represent emissions at the end of the useful life of the engine. Separate DFs apply to each

measured pollutant, except that a combined N!vlHC +- NOx OF applies to engines that do not use
aliel1rcatmcnt devices. Decreasing emissions of one polluwnt over time would not be allowed to
off.5et increasing emissions o1'tlie other pollutnnt in this combined OF,

It is not the intent to force a great de;i! 01' data gathering Oil engines using established technology
for which the manufacturers have the experience to develop appropriate DFs. New DF testing
may not be needed where suficient datil already exisl. The main iiucrest is that technologics with
unproven durability in off-road applications, such as EGR, arc demonstrated to mcêI emission
requirements throughoUllheir useful lives. Howcver, because this nile proposes to create a
program ihal wil introduce new standards and new iechnologics over many years, the DF
requirement is being proposcd for all engines so that ARB can be sure that reasonnbJe methods
arc being used to aseertainihe capnbility of engines to meet standards througliout their usef.ul
lives.

Similrir to the provisions for OlHoad engines, staff proposes to allow ¡he ofr..road engine
IlHllufaeturersihe Oexibility of using durability emission data lìom a similar engine thai has either
been certilicd to the same standard or for which all or the data applicable IÒr ccniiica¡ioii has Ix'en
submitted. In addition, staff proposes to extend this ilexibility to allow deterioration daw from
on..road engines to be used for similar ofT.road cngiiw families.

Furthennorc, sliff proposes that, for engines using established technology for which the
manufacturers have the. experience to dctcnuinc appropriate detcrìoration faclOrs, good
engineering 31lilysis be allowed in place of actual service accunmJaiioii. For instance. in the case
where no durability data exist for a certain engine but both smaller and larger engines using similar
technology have been shown not to deteriorate for NOx in llSi~. it would be- possible 10 build :i
case showing no NOx deicrioration for that engine. It is proposed that engines be considered as
using established tedinologies if they do nol meet the Tier 3 emission standards, unless they use
EGR or afìcrtr(~atmell devices. In addition, staff proposes that llflm¡!:1cturcrs of engin('s ¡hat do
meet tlie Tier 3 standards but have technologies similar to those employed iii Tier 2 designs may
also rely on enginccring analysis in lieu or acmal service accumulation, wiih prior Executive
Officer approvaL. This proposal is csselUially the same as that adopted by U.S. EPA.
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5. Emissions Rdaiid l\,1aintenance

Staff proposes changes to the minimum allowable maintenance intervals tÖr engines
130 kilowatts and greatcr and the addition of minimum allowable maintenance iiiterv¡i\$ ¡¡)r all off-
mad compression-ignition engines. These provisions would align Califomia regulations with
t~dcml n.-'quircmcnls. The following amended minimum intervals being proposed for adjustment,
cleaning, repaiL or n:placcment of vall0us COiip(HlenlS ar.: as ¡()\ows:

At i ,500 hours, and 1 ,SOO..hour intcrvals thereaficr:

1. EGR related filtcrs and coolers
2, Positive crankcase ventilation valve

3. FucJ injector iips (cleaning only)

At 3.000 hours, and 3,OOO-hour intervals thereafter for cngines rated Jess than
130 kilowatts or 4,500..11Our intervals thercaftcr for cngines rated 130 kilO\valls and

greater:
1. Fuel injectors

2. Turbocharger

3. Electronic engine c011trol unÍ! and its associated sensors and actualOrs

4. PM trap or trap-oxidizer system
5. EGR system (including all related control valves and tubing)
6, Catalytic convener
7. Any other add-on .:missiol1s-relatcd component

Add..on cmi:-sion-relaied components arc thosc whose sole or primary piJivose is to reduce
emissions or whose failure \vil significantly degrade emission control, yet nm signítìc;intly alTeet
the perfOl1l1inCC of thc engine.

In addition, the following coinlX)lCl1S are defined as crilÌc;lJ einissiolH'clated components:
I. Catalytic convcrter

2. Electronic engine control unit and its associated sensors and actuators

3. EGR sysicm (including all related nlt~~rs, coolers, control valves and tubing)
4. Positive crankcase velHilation valve

5. rrvf trap or trap-oxidizer systcm
6. Any other add,on emissions-relatcd component

Ifmainienance is scheduled on critical cmission-rcJated components in-use, it will bc required that
the maiiuf¡'iciurer show the rcasonable likelihood that the maintcmincc will, in f;ict, b~~
pcrfonned in use. The regulations lisl options for this dcmonstrntioii, includi.ng showíng tlJUt
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pcrfì)nwi.nce would degrade without maintenance, providing survey data showing th¡it the
maintermncc is perfÖ111ed, using ;:1 visible signal SYStl.ll, offering jÌ'cc maintenance, and other
methods approved by the Executivc Oí1ccr. These special provisions do not apply to critìcal
cmissiOlHdated componelHs f(¡r which nü maimenmice is spc.-cificd over the iiseful life of the
engme.

6. Rebuild Provisions

A remanufactured engine must be rebuilt equivalently from an emissions standpoint, to the
original certified engine. As a means of preventing tampering, staff proposes that the Board adopt
rebuild requirements for nil off-ro¡:1 compression-ignition engines subject to the Tier 2 or
subsequent standards and regulations. The proposed rebuild requirements would be the same as
(hose iidopted in the federal regulriions.

Staff believes that the proposed rebuild requirements are commonly accepted pniciices and would
noi add a significant additional bmden on rebuildels. The stair s proposal wüuld require thai
rebu¡lders have a reasonable teclmical basis for knowing that (he rebuilt engine is equivalcnt from
an emissiol1 standpoint to a ccnified confígiiration. That is:

. the model ycar(s) of the engine configimiiîon must be identified:

. replacement pans used when rebuilding an engine, whether the pal1 is new,
used, or rebuilt, must perlOl11 the same function with respect (0 emissions
control as the original part; and

. pammetcr adjustments or design changes must be made only in accordance

with the original engine mamd;icmrct"s instmclÍoiis, withoiit affecting in-use
enllSSlons.

Secondly, stafTproposes thai when an engine is being rebuilt and rcnwins installed or is reinstalled
in the same vchicle, it must be rebuilt to a confígiira!ion olthc same or later model 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 ofthl' same or l:it(.r model year as the original engine.
Lastly, when conducting an in-fl'Jlle- rdniîld or the installation ora rebuilt engine, all emissions-
rclaied components must be checked and ck¡med, repaired. or replaced where necessary,
following manii!;icturcr recommended practice-so

At the time of rebuild, emissions-rdakd codes or signals from anyon-board monitoring systems
Il,iy not be emsed or reset witbout diagnosing and responding appropriately to the diagnostic
codes. Funhemiorc, such signals may not be i\~iidered inoperative during (he rebuilding process.
All codes ¡mist be responded to and the problems corrected before (he rebuilt engine is returned
to service.
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Different panics may perform difJcrcnt tasks duling the engine rebuilding process. For example,
one party may rebuild engine components, while another i:: responsibh.' for fiiII engine assembly
and installation. Staff therefore proposes that individual parties have full responsibility for only
the activities they arc conducting nnd hnve control over. Furthennore. the party responsible fÒr
supplying a rebuilt enginc would not be allowed to supply a replacement cngine that is not rebuilt
10 a cel1ified configuration ofihe samc or later model year ns the midc-in engine.

7. Rdmild Record Kceping Requilcmcius

Staff proposes that the Board adopt requirements consistent with the federal rtcord keeping
requirements. These requirements are consistent with eustoimiry business practices, and will
assist in assessing compliance with the new rebuild provisions. The rccords would be kept by
persons involved in the process of of I-road cngine rebuilding or rcmanuÜl.clUring. Records would
indude the following:

. Mileage and/or hour: at the time ofrebiiild;

. A list of the work perlÖl1ned on the engine;

. Any repair of emission coilrol systems, including a list of replacement pal1s
used, engine parameier adjustments, and design ekmenl changes;

. Emission~H'eJated codes and equipmeii monitoring signals that arc responded

to and re$et; and

. Responses to such signnls and codes, and work p\.rfol1h.d ;\$ described in th(~
rebuild provisions above.

Staff proposes that rccords be kepi for IWO years alter the C'ngine is lebuilt. TIH~ r~~çords may be

kept in a fÒnnat or system of the rcbuilder's choice. Panics arc noi nxiiiired to keep infonliation
ihat ihey do not have aec\.ss to as pan of nomial business praci¡c~~s.

For rdmilders, if it is customary practice to keep records leir engine famili\.s rather than spccillc
engines, stich record keeping ¡ml.ctices would satisfy these requin:l1enb. Rebiiild\.ls can use
records thai they keep f¡)f the engine ÜmlÍlies being rebuilt, rather than for individual engint:s,
provided each engine is rebuilt in the same way to those specifications. Records could iiclude
build lists, pans !ists, engineering parameters, etc.

In addition, rebuildcrs are only required to keep inlonnaiion on individual emissions-related
diagnostic codes if the codes are addressed through ¡¡ set ofproccdlllCS that arc not considcred to
be unilonn. For example, if an engine is equipped with a sensor that monitors ihe EGR now rate,
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the rc-1.milder mil.Y keep on record the specifications and procedures used to rebuild the EGR
system in all instances. It is a general pr;ictice that engine remanufaciurcrs keep thesc types of
rccords in order 10 control the quality of tlic-r products.

E. A VEIAGING, BANKING, AND TRAniNG PROGRAM

Fedeml regulations providel()r an ABT program in the other 49 stat~~s. The lcdeml ABT
pmgnim was modiJìcd as pan or the October 1998 federal rulemaking for compression..ignition
engines to provide nUHlul;icturcrs additional l1exibilìty in meeting lower federal N!'..tHC + NOx,
¡)nd Pivl standards. The li:deral :\131' progmm applies to all off..road compression..ignition engines
subject to thc regulations, and contains a family emission limit (FEL) approach, discussed in the
following section, for detcrmining ABT credits generated for ¡)veraging, banking, and/or tniding.

California docs not cummily allow participation in the federal A13T program. However, in order
to more cJoscJy align with federal regulations, staff proposes the Board adopt regulations to ¡illow
Calit;JlnÜi participation in the recently revìsed fe-de-ml ABT program. Participation in ABT would
¡¡pply to all off-rond comprcssion..ignitìon engines subject to Califomia regulations as outlined in
Section iV. A. ~ Appliciibility; inanuJiicnirers pai1icipating intlic ABT program would be allowed
to trade ABT credits throughotl Califomia and the othcr49 Slates.

The A13T program is dc.:igncd 10 provid(~ engine l1anUi;lcturers llexibiliiy iniieeting appliciible
emission standards. It would also encouragc the early introduction of cleancr cngines, ihus
securing earlier emissions benclits. Under the ABT program, manulàcturcrs would il\'~~ragc
emissions across enginc ¡ilililics to dctcmwie compliance with the applicable stiiidard. llaverage
engine lamìl:y emissions arc below the applicable standards, a mamitacnircr could generate ABT
credits, and unused or excess AßT credits could b(~ banked for future- iise. Excess ABT credits
could also bc traded or sold to other engine mamiÚìctun::rs participnting in the ABT prognml. If
average emissions arc above ¡he applicable standard, manufacturers could iise their own, or
ptin::hase :\131' ~Tediis to mect the applicable cmission standards. Maimfacturers choosing to
cenii)! engines to the Blue Sky Series standards. however. would not be allowed to include those
engines in the ABT program.

1. Gcneral ABT Provisions iÓr Compression..lgnition Engines

Stalfis proposing that the Board adopt the federal ABT progrnm pro\'isions to UIlO\\' Cilifomia
participation. Since the proposed ABT prognim íi:)r use in Califomin is identÎCl11 in nature lú ihe
fedeml program, stalf is iiot providing an exhaustive explanation of the speeiOc requirements lor
c~ieh power category of compression-ignition engines. The proposed ABT program provisions can
be found in the "Calilomìa Exhaust Emission Standards and Test Procedures 1;'1r New 2000 and
Lner Off..Road Coilpressíoii-Igni¡ion Engines, Pan I..B" which references the federal program.
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2. Gencrating AßT Credits Using the Family Emission Limit (FE!.)

The FEL is an emission limit that the engine manufacturer selects li)r each engine ¡;¡mily in its
fleet. Generally, the FE!. is based on an emission level that the maiiuí3cturer is confident a

P¡1l1icular engine family could test to and meet over the useful lifc of the engine. Staff proposes

that ABT credit" be calculated based on an FEL dedared by the eng:inL~ ll:lIlUl;lcturer f()r each
engine family.

Separate FEL declarations would be required for each engine fiimily. To be eligible to generate
credits in the ABT program, FE!." would be declared below the adopicd emission standard. The
FEI. must be based on an emission !evcJ calculated fÖr the usehil liJè of the engine family. Engine
manufacturers WiÙl FELs established below the adopted emission standards woiild have ABT
credits available to average, bank, trade or combination thercof. i'v1aimJ:icturcrs declaring FELs
above the applicable swndard would use or obtain ABT credits to address ¡he cxcess emissions.
The proposed upper limits to the rEI. values that may be declared arc shown in the tÖlIowing
table.

Table 4 - Upper Limit for Family Emission Limits (FEI.)
(g.rams. p~;r kilowatt.-hour)

l\hximum R::led Power (kWl
kW-o'¡'

Tier Modd Ye;lr NOx NMHC ,;, NOx 1'\1 FEL
Tier l-- :WO(¡.2004.-- 16.0 L2
Tier 2 . 2(jÜ~;indt,:'-r i ¡oj ¡__~~Tier I :woo-znn.¡ ¡1i.O ! I.Z

! Tier 2 r 2(H)5 ;:nd l;i~~'---1-"-::!.'~9j'I--._.()~'¡()~'~--"

19';:"k\\"-~;7--!~-;~(H1!.!:Y)():;-="L_ )(,-0 r~"'---~i"---
Tier 2 2()04 ;,nd bic' i ',.5 -'--l~--'-õ:'W-'--"

i Tier i I :W()).20o.;--r-I.U,! -r'~---""'"--! TierZ ¡--_.:'Ü().j.:Ú)(i7" I -- 1\5 ---T""-.---T~-
t- Tier:; :WOX and biI. I ~.='~:C~='~~=1~._
--r TÜ:r i 2ÜÜÜ.200:'! 14.6 i I¡~2. 2003.2006 ~r----~=:=:-'li,2_~,=r-ì 2
i Tier:) I 20Ü7;;nd !at,"i. I --", i Il,t, !'-~.---'"" , ---.-i-----~~'~"--.---
i Tier i i 1'J'!.2(J()2 ! 1.1,(; ! i

tria 2 _.L 20iJ:;.2Ü05 i --.s..¡E,,5 "',=,:::=r--Õ~5.1
¡ Tier:; ì :!006and bier' i 6,(, i

I I-;cr i ---I 19%-20(~r-~~--'""~- ..~-----""----iicr~ 2001-2ÜU:\_L__ I ~---"~T~"-054"---
. i ICL '1 ¡ ~i)f)(¡ .m,¡ L~ltr i -- ú .¡ !

.¡~¡:k\\'-~~¡~(¡--- -'-i 1j~ l'j'J.2Uoi ...L-~:~ i, -J~=--=~.~r"---""-"-~"~

t- Tier2 L_ :!()02.20QL_l I 10.5 0.54____~"_""_~ Tier 3 I 20Ü6 ;11\.1 !:\tcr r .i 6A
kW,-"5óO L.__.ncr 1._1 _ 200Ü.2ÜÜ5 i i.:t.~:--

1-- Tier:: 20Ü6 :m¡J bIer I ! 10.5

S~kW":19

.17:;kW.-:75

75,;k\\-;130

i30;\.\\;225

::::5 kW .1"0

0.54
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F. FLEXIBILITY PROVISIONS

In implementing the l1l;W standards, starr s intention is 10 avoid unnecessary hardship for
equipmenl manufac!ulI:ls (somciimes rcrc"lcd to as original equipment manu(iicturers or OEl\h),
who insiall diesel engines in their products. Engine suppliers may not always provide adequate
lead time for the equipment rcdesigl1 needed to accol1mod:ìtc engine design changes siich as
mounting !ocntioiis and heat rejection loads. For some OEMs, even iimely infoinHiiion on the
new cngint~ designs may not be suiTicicnt because or the sheer volume of redesign work needed to
change diverse product oOì.rings with limited engineering staffs.

In respoiise to these concerns, stalT proposes that the Board adopt an OØvl transiiion progmin,
which wüuld be the same as the federal prograin, to provide equipment manufacturers with some
flexibility in tniisitioning to the new standards, It is recognized Ùiat ne\\ emission standards may
create challenges for engine and equipment manufacturers beyond simply dcvcloping low..
emission tcchnologies. As specilicd and agreed to in the SOP, some fonn of implementation
flexibility was needed in ordcr to gain the desired air quality benefits as early as possible while stil
addressing manulì:cturcrs' concems. The OEM transition program consists of four major
elements, e:ìch directed m a specific need. Although they involve certain planning and
recordkeeping responsibilities if taken advantage of, all of Ùiese clements are vühlltai)' The
elemenis of the proposed pmgmin, which arc identical to the federal program, are i) a percent-of..
production ;illi)w,-ice, 2) a small-volume ;illowance, 3) continuance of the Tier i allowance to use
up existing inventories of engines, and 4) availability of hardship relief. Each of these is disciissed
in dctail below.

i. Pel"C~l1.of~PlOduction AlIo\\anc(~

Each (~quipmcni mamili:iciirer would be able to install engines not certified to the: proposed new
emission standards in a limited percentage or equipment prodUCi~d for the U.S. market. This
perceiit~ige applies separately to each power category and is expressed as a cumulative percentage
of SO percent over the ï years beginning when the Tier 2 standard first applies in the category
(Tier i for power categories less than 3ï kW). No exemptions are ¡¡l\owed after the seventh ye;ir.
For example, an OE1'vll1ay exempt 40 percent of ìts 2003 production of equipment that use
i:ngincs rated between 130 and 225 kilowaiis, 30 percellt of its 1004 production, and i 0 pel"C~lH
of its 2005 production. If the sami: OEM were to produce equipment using engines ra¡ed
bciwe(:n 8 and 19 kìlowaus, a sepanlle cumulative percentage allowance or so percent would
apply to these cquipmclH during the seven years beginning: in 2000. S¡aff proposes to allow
equipment 11JHltfaetUlws to p¡inicipate in this prograni, but musi comply with the Enforcement
and Rt'conlkecping Requirements outlined in Section F, 5, below.
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It is recognized that the 80 percent cxeinplÍün allowance, were it 10 be. used to iis maximum
exteni by all OEMs, would bring about the intl\1d\lction of cleaner engines later than would Ìlave
occurred if the new standards were 10 be fully implemented on their eile.:tive dates. Although
there is no way of kl1)\ving at this time how many exempted engines will be produced, si.ff
believes it will be subsinntially kss than the allowance. I'litany engine designs being planned fÒr
the new standards will lit the equipment with little change. Also, the desire of enginc
manutacturcrs to avoid producing two enginc designs that, !rom an applications pcrspective, arc
redundant, wiB prompt them to change over to the new designs as quickly as thcy can
accommodate their customers' needs:.

Equipiieii that uses engines: buili before the standard goes into dli:ct needs noi be included in the

exemption count. Engines thm produce emissions at higher levcis than the siandards, but for
which the engine mamilacturer uses ABl progr..m credits to demonstrate compliance, count as
complying cngines. In power categories ratcd at 37 kìlowatL'l iind greatúr, the cxempted engines
must comply with Tier i standards. In power categorics rated bèlow 37 kilowatts, the exempted
engines may be uncontrolled. This is consistent with U.S. ErA requirements.

In addition, ARB is requiring the engine manufacturers to have, available upon request, a list of
equipment manulì:cturcls that plan to and havc received engines under this and the other Ilexibility
provisions. Thc list should include the nianuÜlcturer name, engine models, and production
volumes, When needed, ihis recordkeeping requirement wil provide ARB with infon1iatiol1 to
track these Ilexibility progmms.

J Small Volume Allowanci:

Thc percel1t..of-productÎon approach described above may provide little benefit to small
businesse~:/ focused on a small iiimber of equipment models. Therefore, stH!! proposes that
equipineni inanulnciun:rs be allowed to panicipate in a small volume allowance progl1m, but
must comply with the Enforcement and Recordkeeping Requirements outlined in Section F. 5.
below. Equipment maniifacttircrs would be allowed to exceed the pcrçem..of-production
allo\vanccs dCSCiíbcd above during the same years affected by the allowance pJ'gmm f()r gencral
applications, provided they limit the number of nationally exempied engines used in each power
c::tc-gory 10 700 total over the 7 years, and to 100 in :my olw year. In midition, iialHlracturers
making use of this provision must limit exempted engines to a single engine Üimily (or to a single
nianu!ìieturer for engines rated less than 37 k\V) in each power category. These restrictions are
considered necessary to maintain the inteni of this provisiol1-~liclping small businesses with limited
prüduct oIlcringsnrather than giving bigger c.xcmption allowances for larger OEMs who can
effectively use the pelcent..of-production provisions. These provisions arc the same:\s the federal
program.

~ Small husiness for m:mut3ciuring cümp:mics IS ddim,'d hy the $11111 Business Administriiion as ihose compaiiie: ',,jih
S()Ü or iì:wcf i;mployixs,
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3. Existing Inventory Allowance and Replace-mein Engines

With regard to replacement engines, Clltlent California regulations require Ùi,H by the year 1000,
all replacement engines for pre.. I 996 cquipmcnt must comply with the i 996 emission regulations.
However, in their final rule, the U.S. EPA requires that replacement engines only need tü be
identic.¡1 in configuration in all inatciial respects to the original engine being replaced. In order to
hamionize with fe-denil requireme-nls, staff proposes to amend CUlTnt Califl:.liia regulations to
nllow l~~piaceinent engines for pre~1996 engines similar to the U.S. ErA's final niJc (US EPA
1998a). However, malUifacturcrs arc required to use complying engines whenever feasible. If
newer, cleaner engines do not "fit" into older equipment, the engine inamil:-icturer may offer
noncomplying cngines provided I) the engine manuJricturer has
ascertained that no certiiicd cngine is ;ivailablc, 2) the rephicemcnt engine is properly labeled as
such, and 3) the actual number of replaecment engincs produced for CalifomÜi is reponed
anmiaiiy lor 4 years, beginning with 2000.

4. Hardship RcJief Provision

Staff is also proposing a safety..valve provision whereby an OEM that docs not make its own
engines could obtain limiicd additional rdicfby providing evidence that, despite its best efforts, ît
cannot meet the implementation dates. even with the OEM transition program provisions ouilìned
above. Such a situation might occur if an engine supplier without a major busincss int~~rest in the
OEM were to change or drop an engine model very laic in the implementation process.

Appe~ils lÒr hardship relief must be made in writing to the Chief of die 1'\.10bile Source Opemtions
Division, must be submiued before the earliest date of noncompliance, must include evidence that
¡¡iilure 10 comply was not the fimlt of the OE1'..1 (such as a supply contract broken by the engine
supplier), and must include evidence that serious economic hardship to thc company would result
if rclief is not granted. Staff intends to work with the applicant to cnsure that all other remedies
available under the flexibility provisiúns arc exhausted bcfi)Je granting additional relief, and would
limit the period of relief to no moæ than one year. Mmiufacturers should be able to complete
their slnltegy on how they will meet a new emission standard within the first year of
implementation. TherefrJre, applications for hardship relief would only be accepted during the
first year after the effective date of an applicable new emission standard.

Staffwoiiid like to make clear that it expects this provision 10 be r:rc1y used. Each granting of
relief would be treated as a separate agreement with no prior guarantee of SUCCt~ss. and with the

inclusion of me;lsures, agreed to in writing by the OEM, lor rccovciing the lost cnvironmcninl
benefit.

5. Enl¡)rcement and Recordkceping Requirements
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Engine manufacturers would be allowed to continue to build and sell ùie engines needed to meet
the market demand created by the OErvt transition program, provided they receive written
assurance ¡¡'om the engine purchasers that such engines arc being procured for this purpose.

Engine manuf:,cturers who participate in this prognim would be required to annually provide
copies or letters from OEMs requesting such engine$.

OEi\'ls choosing to take 3dvant¿ige of the 31lowances must: (I) keep records of the production of

311 pieccs of equipment i)l)duced fÒr s;i\e (on a national basis) exempted under the allownnce
provisions for at least two lull year. aner the iìnal year in which niiowances arc available for c¡ich
power calegoi)'; (2) include in siich records the serinl and model numbers and dates of production
of equipment and instnlled 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.
:wailablc to the Executive Offcer upon request.

Secondary manuÜiciurer. who purchase new equipment, modify it such as by adding sIH..'Cializcd
attachments or relabel it (i.e., privately branded equipment), and resell it as new equipment would
be subject to the regulations in the same way as independent dealers and distrbutors. The OE~'l
flexibility provisions would only apply to the manufacturer who originally installs the engine imo
the equipment.

All companies/maiiilacmrers that are under the control ofa common entity, and that meet the
dcfìniiíon of an off-road vehicle or oil-road equipment maiiiiacturer, must be considered together
for the purposes of applying exemption nllowances. This would provide certain benelìts for the
purpose of pooling exemptions but would also preclude the abuse of the small volume allowances
that would exist if companies could treat e,ldi operating unit as a separate OEM.

Staff recognizes that the OEìvl transition program may involve a cei1ain amount of complexity
and adl1iliistmtive burden that was not present 11;) OErvts under the Tier i nilc, which limited the

compliance ()piions for OEMs, However, this program is entirely voluntary and manufacturers
wishing to ¡mpkment the new standards iii the same manner as for the Tier i regulations arc free
to do so.

G, FLEXIBlLlT\' FOR POST-MANUFACTURE MARINIZERS

Pos!-mamilac!ulc marinizers produce marine engines by modifying engines purchased from other
manufacturers. They arc therefore subject to both the engine manufacturer's COl1cem about

ceri¡I~'iiig engines to the standards nnd the OEl'\o' s concem about timely delivery of redesigned
engines from their engine suppliers.

U.S. EPA recognized that the potential unavailabilîty of certified base engines may make it
difficult for post-manufacture marinizcrs to comply with the adopicd emission control progmm,
since they may nol be able 10 obtain base engines in time to adjust their malÌnization process,
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especillllY considering that most of the marine engines under the federal rule arc subject to
standards beginning in 1999 (U.S. EPA 1998a). Based on these concems, U.S. EPA detcnnincd
that the recently adopted emission standards would not be feasible for posHnamifacture
marinìzers who produce marine engines less than 37 kW without some flexibìlìty provisions
beyond those available in the ABT program. As a result U.S. EPA adopted 1\\'0 additional
flexibility provisÎons lor post-maI111:1cturc maIÍnizers. Staff is proposing. that these two additional
l1exibili1ics also be adopted for Califomia as outlined below.

First, the OEM Hcxibility provisions discussed above are proposed to he extended to
post-llHliuifacturc marinizers. Second, provided they infonned the Executive Officer in writing
belem," the date Tier I standards would take elYeet, po::;tmanufaeture mafÎnizers could elect to
delay the effective dates applicable to marine cngìnc$ Jess than 37 kW for one year, instead of
usìng the OEM flexibility provisions. PosHnanuíaeturc mal'inizcl'$ would not be iible to take
advantage of both the delayed ef1L"Ctive date pmvision and thc OEM lkxibilìiy provisions.

Although it providcs a substantial boost in certainty to post-manuÜicture marinizcts, the optional
l..ye~ir delay plO\,ision would have a vel) small cnvironmental impact. This is becausc; (I) the
marine engines less than 37 kW produced by post..manulacture llarinizel$ are a vcry small part of
the total ofr-road diesel engine production; (2) these engines produce rclatively low emissions due
to their small size and low usage characteristics; :md (3) the total number of engincs poicntially
exempted under this l1exib¡lity provision would not be much greatcr than that possible under the
cxemption allowance provisions.

v. DIFFERENCES BETWEEN FEDERAL AND CALIFORNIA
REGULATIONS

Staff has endeavored to harmonize as dosdy as possible with U.S. EPA's final nile for off-road
compression-ignition engines. However, the proposed Cilifoniia off~l'ad compression-ignition
prognim differs from the federal program in some: aspects. Aligning CaIIJ(mii¡i's program
conipletèly with the federal program would require policy changes to several Calilornia programs.
Those policy changes would relax eiim~nt Calitì1lnia standards to the exte:nt that attaining

;inbicllt air qualìty standards. and meeting Cali(i:)mia's sip commÌ!inents would be: jeopardized.
ThclclÒre, stairs proposal diners from the lederal program in ways that staff bdieves arc needed

to protect the air quality benefits ofARB's mobile source program, as discussed below.
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A, CURRENT CALIFORNIA I'M TESTING

In 1992, the Board adopted emission standards and test procedures for Ilew 1996 and later
hcavy..duty oIl-road diesel cycle engines. The test procedures that were adopted were lXlscd on
the International Standards Organization (ISO) 81 is test procedure I,ir steady stale emission
testing. U.S. EPA chose not to amend their test procedures for Pi\.1 testing during their recent
nikmakiiig, but ongoing cff(ms 10 examine the ISO test procedures will likely result in futtlc
amcndmcnis during their 200 l fc~isibiiity review. Although there arc updated versions of the ¡SO
test procedures for PM testing avaì!ablc, additional c1uingcs to the ISO test procedufCs arc
currently underway. Rather than adopt an ISO teSt pluccdulc that may soon be outdated, ARB
intends to work with U.S. EPA dUling the 2001 feasibility review that may incoivorate the laiest
ISO test procedures at that time.

At the time the regulritions were adopted, staff had incorporated the ISO test method for
measuring emissions with some chringes, which included ¡he requirement of using a multiple filler
method of inc.1surìng PM emissions instead of a single filter method. The multiple filter method
requires one set of particulate filtersl' to be used for each mode of the cel1ilÏcation test. U.S. EP A
allows the use of one set of filters tor an entire test. SlaO'had originally proposed the Ilultiple
filter method to minimize any problems or errors associated with the adjustment of the exhaust
gas !low rale to match the modal weighting f.1ctOrs (i.c.. the single lilter method measures PM
emissions by timing of the modes rather than imlthemriicnlly after ¡he iest procedure has been
complcied).

In addition, since using the miiliipIc Ülter method provides pr",i emissions data on a
iiode-by-mode level, the emissions datu can be compared with other iso test cydes. This

beiidits those mal1ifilcttirers wlio wish 10 certify their engines for other applications in countries
that alsù subscribe to ¡he iso test methods. Therefore, slaff is proposing no change 10 the
CUlTeni requirement l()r PM emissioiis testing with regard to the multiple fiter method.

il, IN-USE COMI'L1ANCEfRECALL PROGRAM

The u.s. ErA has recall procedures in place to ensure that ceiiilied engines meet ¡he emission
standards over the usefii! life of the engine. Calitl111ia adopted ib own iii..use compliance and
rec¡ill program ¡or olHoad vehicles and certain on:'road vchidcs under Anicles 2. I --2.3,
Chapter 2, Title i 3, California Code or Regulations. Staff has proposed that the Cilifornia
In-Use Compliance/Recall Program be extended to all 2000 and later model yenr ofi:'road
compression-ignition engines cenilìed f(;r use in Califomia.

"The- iìJ¡,1"\ Me us.:J l( gather pal1¡culate malleT iii lllè c.\haw;t ~lrCjm dui1ng em¡%ion~ iöiing. The fiiiers ~le weighed
¡¡nd ihe rm% of the p::I1ÎCUI,IlC cm¡ssiori~ is mc:i~un::J And converted to g.ms pc, kikiw:iii-!tour for compli;inct~

dt"lerniini\!ion.
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This Calîloiiia program IÖr in-use complì¡lnci:rcca!l should not cause immufacllrcrs any
significant burden. These program procedures would only be pcrfomied periodîc¡illy when
needcd (i.c., when inlomiation iiight inclîCitc a problem with meeting the emission stnndards).
This proposal wilt allow the ARB to contimie to cnsure thai engines are meeting the emission
siandards, regardless of any subsequeni changes to the fedcml programs.

Vi. TECHNOLOGICAL FEASIBILITY

A, EPA'S REVIEW

The teclillo1ogic¡i1 feasibility of the proposed standards has already been thoroughly evaluated by
the U.S. ErA as pmt oftheil' Regulatory Impact Analysis (RIA). As noted in the preamble lor the
U.S. EPA regulations (U. S. EPA 1998a, pages 56985~56986):

TIle emission standards finalized in this document apply to a broad mnge of diesel engines
used in a wide viiriety of non road applications. Section 213 (a)(3) of the Clean Air Act
ciil1s for EP A to establish standards that provide for the "greatest degree of emission
reduction achievable through the ¡:pplicaiion of technology \vhich the Administrator
detemiincs will he nvailable for the engines or vehicles to whieh such slHndnrds apply,
giving appropriate consideration to tht~ cost of applying siich technology within the period
oftiiie available to manulilCturers and to noise, energy, and safety factors associated with

the application of siich technology" (63 Fed. Reg. 56968, 56984. uctober 23, i 998).
EPA has concluded, as desc.ribed in the Final RIA, that the new standards will hiive no
significant negaiivt' elrt'ct on noise, energy, or safeiy.

Because the emission standards for nonroad diesel engines arc based largely on ihe
standards for highway engines and rcJy on the cv¡ilu:ltloll of technologies Ieir complying
with ihe standards for highway cngines, the discussion of technological feasibility in the
highway engine 11lemaking is central to SUpPOl1iiig the fe¡isibîlíty of the new stmidards IL)J
nonroad engines. This analysis of diescl engine technologies is contained in Chapter 4 of
the Final RIA for the highway nilel1aking ("Final RegulalOlY Impact Analysis: Control of
Emissions of Air Pollution from Highway Heavy-Duiy Engines:' US ErA, Sepiember
16,1997 (Docket :\-95-1:7)). This analysis is considered and applied to nonroad engines ín
Chapter 3 of the Final RIA for ihís nileiiakiiig.

And:

Emission control li'Chnology lì:r diesel engines is in a period of rapid development in
response 10 the range of emission standards anticiixued fe¡r the years ahead. This ctlort
will need 10 continuc to meet the requirements of this final rule. However, the emission
wrgcis are set in the framework of a long lead time with various ncxibility provisions,
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whìch provide manufacturers the time they will need to apply emission control technology
developments to nonroad engines. Also, the experience gained in response to EP A . s
emission standards f()r highway engines will be invaluable in meeting the
companibJc requirements for nonrorid engines. BL'Causc the teclmology development for
hìghway engines will to a large exient constiiute basic rcsc.;l'ch of diesel engine
combustion, tbis. effort wil also benefit manufi:cmrers that produce no highway engines.

On the basis of infix mati on ciiin:ntly available. EPA bdievcs that it is feasible for nonroad
diesel engine manufacturers to meet the swndards finalized in this document within the
specified time frame, using combinations of uie k'Chnological approaches discussc-d in the
Final RIA. In addition, EPA believes ihatthe Oexibil¡ties incorporaied into ihis final nilc
\vill pennitnonroad vehicle and equipment manufacturers !O respond to engine changes Íli
an orderly way. For both industries, EP A expects ùmt meeting these requirements wil
pose a significant challenge. As described above, EPA plans to assess, as part of the 2001

feasibility review, ihe appropriateness of the Tier 3 sw.ndards, and the Tier.2 standards for

engines r'Jed under 37 kW.

The 111oroughnc.ss of the U.S. EPA analysis and the staffs concurrence wÌlh (hat analysis render
redundant any exhaustive discussion oficchnoiogic;il feasibiliiy in this n..'j0I1. This Section wil
therefore briefly discuss some of the likely comrol straicgics. Much of the infoimation contained
herein is derived from the U.S. EPA's Regulatory Impact Analysis.

B. SUMMARY OF TECHNOLOGY

In general, manuf;¡cturers of off..road comprcssion..¡gniiion engines arc expected to use emission
controls similar to those already in use by the manufacturers of on"lOad compression..ignition
engines, even though ¡he effectiveness could vary because of ihe different operating environment
e.xperienced by oir"road engincs. Although on..road and off-road engines alike experience
frequent load and speed changes, the operating speed of aii olT-road engine is less likely to change
speeds often compared to an olHoad engine. Another important colisideratJon is that the same
off-road engine may be used in a varieiy of applications; this can complicate the app\Ícation of
some strategies due to dilTercnt packaging constraints. However, as noicd in the U.S. ErA
Regulatory Impact Analysis, "in)onroad engine lUamifac!urcrs are. . . currently in the process of
introducing modcls ihat have been cel1ilied to the Tier 1 standards and are successfully
demonstrating their ability to meet the firstlcvc1 of emission standards. Based on a review of
current cmíssions research, EPA believes that emission control improvements from engine design
changes have not yet leveled (liT and that Jlinhcr emission n..-diiciions arc possible" (U.S. ErA
1995b, page 20).
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I. Turbocliarging and Atiereooling

Turbodiarging is used tì.ir both on-road and off..road applicalÌons to generale increased power
from n given displacement engine. A turbocharger uses the waste energy in the exhaust gas to
drive a turbine, which then boosts the pressure of the incoming air charge. By forcing more air
into the combustion chamber, more fud can also be added, resulting in higher power while still
iiihibíiing particulate fOll1ation.

Afiercooling was initially developed to improve the specific power oU!put of ,'l engine by
increasing the density of air entering the combustion chamber, but it ;llso reduces NOx emissions,
since it works by reducing the temperature of the charge air aHer it has been heated during
compression. There arc twO kinds of aftereooling strategies: ;¡iHO-water, which rcJcases the
absorbed heat to the engine coolant system; and air..io..air, which releases ¡he heat to a separate
he¡it exchanger. Air-to-air aficrcoolers. :ire more effective, but are less commonly iised for orf..
road engines. This is in large measure due 10 eÜneerns about the dust encoiintcrcd during o1"f-
road use and space constraints. However, accordìng to the U.S. ErA, "!gJrouiid..levd dust is
becoming less or an issue because recent developments have improved dust resistance, priniaiily
through greater fin spacing on the heat exchanger. Over time, equipment mamiliiciurcrs arc
expected to modi(y their designs to make space for ;¡ir..to-air altercooling technology. While
íJ1roducing air-to..air aftercûûlìng requires a greater degree of engine and equipment modification,
the benefits for improved lìicl ellcieney. gremer engine dunibilìty. and better control of NOx
emissions make a compelling case for their widespre¡id use in ihe long tenn" (U.S. ErA 1998b.
page 25).

2. Timing retard

Rcimding the fìicl injection timing is the strategy most likely to be used by manufacturers of
smaller engines (i.c., those less than 3ï kiloWJt!) 10 meet ihe ncw standards. Retarding the
timing reduces NOx emissions by shortening the time avaìhthle for combustion and lowering
cylinder temperature and pressure. Conversely, timing retard incre¡ises HC, CO, Pl'v1, and fud
consumption. tor the same reasons. In most cases, timing retard will be used in conjunction with
other strategies to counteract those ¡nereiises.
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3. Combustion chambcr design

While manufacturers already use combustion chamber design to reduce cmissions, fWiller
improvements an.~ likely for the of!:road engines. Specifically, modifications to: (i) the shape of
the chamb~~r and the location of injection to induce swirl'; (2) crevice volumes; and
(3) compression r.itio; it has been thoroughly explored for on..road engines, and thus ofr.road
engine design can bencfit from that experience.

4. Advanced Fuel Injection Controls

Improved fi.ie! inji.'Ciion is a major part of virtually any approach to reduce emissions hum
compression..ignition engines. High injection press\lcs. onel" better ¡iid atomi7.aiion and mixing of
the liid and air, achieving more complete combustion. Timing retard can be used in conjunction
with this. strntegy to inhibit NOx f0I111ation, resulting in overall reductions in NOx, He, and PM
simulianeou.sly. Ratc shaping is another technique that helps reduce NOx. In a rate shaping
system, the fuel is injected in several different injection events. Especially with ekctnmic
controls, this results in more carcliilly-controlled combustion. Thus, rapid increases in
temperature and pressure can be minimized, reducing NOx fOlmation. Some iminufacturcrs
already use clectronieally~coniroiled Iiie! injection. and staff expect,: the number to increase.

5. Exhaust Gas Recirculation

Exhaust gas recirculation (EGR) reduces peak combustion chamber temperatures by feeding
exhaust gas back into the cylinder. This slows reaction rates and absorbs some of the heat,
resulting in lower NOx emissions. PM increases. can be minimized by reducing the ¡imoulH of
EGR during high..load operation. Another concern is that soot from the exhaust is added to the
intake ¡lÌr, which could increase engine wear, damage a turbocharger or reduce the effciency of an
aÜercoolcr. Researchers arc evaluating ways to reduce the 5001 fed back into the engine.

6. Aftertreatmcnt

¡\ftertrcatment strategies arc not expected to be needed to achicve (he emission standards being
proposed. However, aftci1eainiellt remains a likely option for (he future. Further reductions in
emissions from diesel exhaust sources will be needed. panicularly since diesel Pl'v1 was l(cclltly

"SII'.írl" refers 10 ¡he turbulence ofilic' inial;t_ ;tir entering the comhu,;tion çh;inibcr. A high degree of lUrhiilcncc in ihe
comli\J,;¡ion dl,imbcr b~llcf iiixe,; air ;md fueL. This n:-duccs ih.. amount of imbumd ;\nu (ll1cl,'ajlomicd Ùie!, ;imj thus
rcduccsllC, 1'1..jand,mokccmis,;iün,;.
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ideniified as a TAC. When ARB conducts its Icasibility review of the proposed siandards in
200 i, i! is expecicd that Tier 3 P!'vt and Tier 4 NOx and PM emission standards wì1 be proposed,
and alìet1n:.;itmcii devices will be seiiously considered as lC~lsiblc technology.

The primaJ)' use of diesel afienret.tmeni in today's ofl:road equipment is in underground mining
applications, where oxidation catalysts and panieulaie tmps arc used to maintain accepiable
conditions for workers in the enclosed spaces. Some of these retrolit devices may be Icasibk to
reduce emissions fi'om other categories of diesel engines ihal are already in service.

There are a munber of al1ertreatment technologies bcíng researched lor use on diescl-fuekd
vehicles and equipment where demonstrations have shown a pOkntial to contwl greater than
75 percent of engìiie~üut NOx emissions. Some of these include DeNO.x or "Leaii-NOx"
cawlysts, NO.x Adsorbcrs or NOx "Traps," Selective Catalytic Reduction (SCR) Technology, and
Non..Th~~mial Plasma. For advanced paniculate emissions control, a NOx Oxidation
Catalyst!Coniinuotlsly Regenerating Diesel Pal1iculate Filter has been applied commercially in
Europe and may provide reductions in excess üf 85 percent for Pi\.I, HC, and CO emissions.
These technologies arc strong candidates for both new engine and retrofit applicaiions.

All çawlyst-bascd technologies arc sensitive, to some extent, to the sulfur content in liieJs. Sulfur
impacts the emissions reduction eapabiliiy of the aftertreatmelH device by auaching to the chemic¡¡l

sites that arc needed for the catalytic reaction that reduces the emissions. ThercfÒre, it is desirable
to use the lowest sulfur diesel fuel available. Cum~lltly, Califomia limits the sullìir kvd of diesel
fuel used in on..mad and most oir-road engines to 500 ppm (pans per millioii). Actual sulfur levels
arc aboii 120 ppm, well below the maxil1ul1limii. The U.S. EP A also limilS sulfur levels of diesel
fuel for olHoad vdiicles to 500 ppm; in-use levels average 350 ppm. Tho. U.S. EP A düi.s not

ctllcntly regulate diesel fuel used in off-mad vehicles and ~~quipm(~ni; and sulliir levcls :\vcn:ige

about 3,500 ppm. In order for manuf;iciurers 10 iake advantage of the emissions reduction
potential of these advanced ¡ilicrirc¡:imcnt technologies, adoption of a nationwide sulllir limit of 30
ppm or less for all on.. and olF.road diesel Ihel will be necessary. This is particularly tme for PL'\iL
reductions, as a high sulliir content direeily kads to high levels of suU;ne"b;:icd P1\l rendering low
Pl-A levels infeasible with high-sulfur IÌieL.

VII. REMAINING ISSUES

Staff' presented the concepls fix the proposed rcgul:tîoiis in a docuiient made availab\i October
8,1999. Draft versions of the regulations and test procedures were made available to ìntcrcsted
stakeholders lor commcnt in October i 999. Following receipi of commcnis li'om interested
stakeholders, the stalTtl:en modified portions of the r(~gulations and this report accordingly 10
address those industiy concerns which could be addressed without impeding the goals of the
regulations.
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VIII. REGULATORY ALTERNATIVES

The staff cvaluaicd various alternatives to the currcni proposal, including some altcmatl\'C$
suggested by interested stakeholders. A brief description üfihc alternatives and the stair s
reasoning for rejecting them fÒllows.

A. DO NOT AMEND CURRENT CALIFORNIA REGULATIONS

One altcmativc to this proposal would be to contimie the use of the olT-road diesel engine emission
standards that have already been set in place lor 2001 and subsequem years. The existing California
regulations for off..road diesel engines were adopted by the Board in i 992. With the passage of U.S.
EPA '$ not1road compression-ignition nilc in 1998, current Calirol1ia regulniions have become Jess

stringent than the federal program. PUf$unnt to the federal Clean Air Act (CAA), in aukr lor
California to enforce its own emissions reduction program the Board mu:'t adopt regulations that are,
in the aggregate, at least as protective or public health and we!lìlre as iipplicable federal standards

(CAA Section 209(e)(2)(A)). Funhemiore, under the SOP, ARB commiued to harmonize with U.S.
EPA's emissions standards ;:ind oiher provisions, provided such action would not compromise
CalitìxnÜls obligations to comply with slate and federal law including the SIP. Therefore. starf
rejected this altemative.

B, REPEAL CALIFORNIA REGULATIONS ENTIRELY

In the early st¡iges of developing this regulation, staff was asked to consider repealing the separate
Califomia regulatory program in its eniìrety, and Iillow all control of these sources to fiill 10 the
U.S. EPA. This would result in the least possible burden for engine manufacturers. However, the
staff has serious rcserv:\tiom; about abdicating its ability to independently enf()rcc the regulations.
There is also the possibility ft)r modifications to ihe federal program that would place Cilif()mi¡i in
jeopardy of 110t complying with the naiional :imbient :iir quality stnndards. Repeal would place
implementation of measures M9 and !vt!o fully with U.S. ErA, where ARB would be just ûn(~ of
many interested pai1ies involved in establishing the effectiveness and iiming of the federal
regulations. Furthennore, ¡his altemativc would hinder Calilomia's ability to pursue llii1lier
control of these sources. Since Califomia has long been n.-cognized by the federal govemim:nt as
having special air quality problems, and needing special authority to address those problems, this
alteniativc was rejected.
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C. ADOPT MORE STRINGENT EMISSIONS STANDARDS

The staff recogniz.es that more stringent control of emissions fmm these sources will be n'--cCSSal)'
both to attain the fì.~demi ambient nil quality standard lor ozone and io reduce public exposure to
diesel particulate, a toxic air cOI1!nmimlfll, The details of the bencliis or the proposal :md the
impact on the SIP arc discussed in Section X. At this time, in compliance wiih the SOP, the staff
is not recommending more stringent standards. Hanlìonizatioii ofihc certification rcquiremCI1!
with the federal program will reduce ¡he administrative burden on industry, n!lowing a greater
focus on the technical issues of emissions control. Future strategics ihm will be examined include
the revision or diesel (tiel stmìdards to require lower sulfti levels, the wider application of
aÚenreatmelH technologies. and perhaps alicmnic fuels. The need !()r quick action on the
provisions of the SOP did not provide enough time !()r the dcvclopmell of proposed requirements
reOecting ihose technologies. Therefore, slarf rejected this alternative at this time, bui anticipates
setting more stringent standards in 200 I.

ix. ECONOMIC IMPACTS

The proposed regulatory amendments hamioiiizc, with lèderal regulations, ÜilifomÜ:i emission
st:indards, Hseful lire, \WllT;11fy, dcteil,ll1H¡on Üicwrs. maintcniince interv,iJs, relmiJdírcpbccl1eni
provisions. test procedures and lest rut. rcquiremcnts.labclìng requiremelHS, and provide fÓf
pal1icipaiion in an ABT program. The Caliromia adoption of the standards would not impose
additional COSiS above the costs to comply with the federal standards. The adoption is actually

expected to benclit engine maliuractUlers, who may face production ii:eOicicncic$ when they have
to comply \VÌ1h difièrent $1indards. The hamwnízation of the standards would reduce production
ineftciencics, thereby lowering compliance COSiS. Theref()f:,', staflbcJic\'es that the proposed
amendments would have no noticeable impact on busincss competitiveness, CalifÒmia
Cl1plo)'l11e11t, or on business creH!ion, elimination, and expansion. This Section discusses, În
greaterdetaiJ, the potential cost and economic impaclS ofille proposed amendments based on
U.S. EPA findings.

A, LEGAL REQUIREMENT

Sections 1 i 346.3 and i 1346.5 of the Govcrnment Code rcquirc State agencies to assess the
potential for advi~lsc economic impacts on CllifÖrnia business enterprises and individuals when
proposing to adopt or amend any admiiiístraii\': regulation. The assessment shall include a
consideration of the impact of ihe proposed regulation on Cilifomia jobs, bU$¡lltss expansion,

climim:iiion, or creation, and thl~ ability of Calil(irnia business to compele.
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State agencies are required to estimate the coSt or savings to any state or locnl agency. and school
districts. The cstiinalC is (0 include any nondiscretionary COSiO!" savings to local agencies and the
cost or savings iii federal iì.iiding to the state.

B. AFFECTED BUSINESSES

Any business that is invo!vi-'il in mamiraemring ani.!J'or rebuilding of oiT-road CL engÍtli.ês and
equipment mamifiicturers thm utilize these engines iii their equipment can potentially bc affccied
by the federal standards and the proposed state standards. LJ. S. EPA had identified 30 major
engine manul¡icturel$ ¡ind 581 oiìginal equipment manufiicHircl$ nalÌoiiwìik. Also affected arc

businesses that operate or service CL engines. An estimated ï90,OOO all-road Ci engineil will be

utilized in equipment and vehicles opemting in CalifÒmia in 1000.

C. ESTIMATED COSTS TO ENGINE MANUFACTURERS

The costs or the proposed requirements to engine manufacturers have been estimated and arc
bascd on U.S. ErA's analysis fix the national emission standards. Engine iiami(;ictureril will
likely usc multiple technologies to meet the :WOO and later standards and the mainiemlice and
durability tcqu¡r(~lIcnts. To estimate the incremental impact of the i\:d(~rai siandards on engine
costs, U.S. ErA detennined a plausible combination ofiechnologics taking into account thc
observed value of performance improvcments in the lìdd. Some of the technologies expected to
be used include modifications to basic engine design features. eJcctroiiíe controls, advanced fuel
injection, and cooled exhaust gas recirculation. To take into account the !lon-emission bcndits of
tliosc icdinolügies in the way of cngine pcrJ()i11ance, fuel consumption, and lire of the engine, a
discounting method based on equal weighting of emission and noii*emission beneli!s was used.
Assuming that engine manufacturers pass on the entire COStS or ¡he neW siandards to end uscrs,
the incremental increase in per~eng¡nc purchase price and ovemll lífe-cycle opcniiing costs have
bcen estimated. These eos! estimates are presented in the ft1110wing table
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Table 5

Projected Unit Costs - Engines

..~~ ., ., -- -'" -

I i'úwcT(kWj
Co,t 'iç',\¡,of

1 I

("ateg.ü¡,y Production 0, 37" 75- 130- 450. %0,
.,; 7:; 130 .lS0 5(O

- .- .._,-,. ,

Tier I

, ~-~~ ~ ~
IrKr(:!1CI-.:,1 I I ,,4 '"

I

'" '" '" '"
purcha,cpricc

Lifc.cycicOpCT¡itil\g ~Ii $44 -- '" '" '" '"

CO'h(np'/:j
-

Tier 2 n.. , - - _... - ..,.,

inçn:nicm~¡ i $71 $124 $415 $-164 $1355 $683
purçJi~,c pfÌcc

Lifc-cycicOpcr.¡¡ing ,ill $.l.1 559 -Si.n -$262 -$1347 SO
CO,!; (n¡l\') 

._-

Ticf3
, - - ...~ ".,~, " ,

liicn:ilcni¡¡! I
'" $240 $5l1 S75g SIRS:' '"

pUrCh¡bCpriL'c
Si20 $297 $435 $535(, '" '"

Liie-cydeOpcl:iting ;ill '" $9? -$652 -$826 -$12!1 '"
Co,b(np,)

". , ...,

Source: US EI'E\', Final Rq:~ublOry Imp.iCl An:ily,ìs: COflrol ofEnii,siol1s fi'om NOI\nXid Dit";e1 Engines. August
199:\. (\)'h¡¡rein ¡iNS d"lbrs,

The estima)(~d costs ar~~ si:paraied ìmo incremental purchase piiec and total lifc-cycli: operating

costs. The- incre-mcnial purchase price fix new engines and equipment includes i) varìablc costs
for hardware and assembly iime. :nid 2) fíxed costs I()r research and development, retooling, and
ccni!icmion. Total operating COSiS include any expected increases in maintenance or ruel

consumption. Sim:c U.S, EPA relied extensively on the contracted study üfthc cost olhighwJ)'

"Nel I'n;::-enl V;iluc
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engine technologies conducted by ICF, Incoq)orated'! and Arcadis Geraghty & ¡..1iller!n, all cosls
arc presented in 1995 dollars. Life..cydc costs have been discoiinted to the year of sale using a
discount nHe of 7 percent.

Overall, the incremental costs of the new lèderal standards are expecied 10 decline over time. For
example, the incrcmcninl purchase price of a new Ticr 3 engine greater than 450 kilowatts in its
fírst ye¡ir ofproduc¡ion is cstiimitcd to be S 1858. The esiimaicd incremental cost of a nc\\ engine
purchased in iis sixth year of production is 5535, rdkciing the beiicflis of a "le.:iming-cur\'c."
Si.:iidards \vcre called tar in ARB's 1994 SIP, and n.lrther dcfïncd in the SOP in August 1996,
giving manufi.cturers extensive lead time. This lead time allows substantial icchnology
devcJopment before reaching production. U.S. EPA's analysis predicts that extended research
will allow manulaclUrers to use simpler packages of ¡:iniss¡on control technologies, !hal
innovations will lower the cost of production, and that manufacturers will have time to fêicus

research efforts on eliminating problems such as increased fuel cOJlsump!Ìon or maintenance costs.

As ;m example, manufacturers expec! that upgrading from air~to..water attercoolers to aiNo-air
attcrcoolers at Tier i emission levels would provide a lìiel economy improvement of 6 to 8
percent. That benefit would decrease as NOx emissionlcV(~ls declined, Therefore, U.S. EP A

estimated the fud economy improvement would be 3 percent for upgraded afiercooJing systems
and 6 percent lor those engines that clllTenily have no alìcrcoo1ing. As such, there is an expected
posÜive elìèct on operating costs over the lifetime of the engine/equipment. U.S. EP A 's analysis

shows ihat ihe operating costs are likely to off'iet much. if nol alL. oltlle incre.:ised engine and
equipment costs for engines above 75 kilowans due to expected improvements in fucl economy
for engines meeting the new standards.

D, POTENTIAL COSTS TO EQUIPMENT MANUFACTURERS

In addition to the costs directly associated with the mal1uf¡icllre ot compl::.'ing cngines. COSts may

also result Jj'oill the need to redesign the ün~lOad e-quipmcnt in which these engines are used. Tlw
main conccii foJ' equipment lltuiufi.ictlli'e-rs in accolllUodating complying engines has been the late
deliver)' of such engines by engine mamitaciurers, which eulS intü the- lead time that equipment
manulacturcrs need to properly redesign their cqiiipment. The tlcxibility provisi(lIS that were
adopicd by the U.S. EPA and arc proposcd by staff aiiemp! to avoid aiiy business disruptions
resulting from the changes associated with thL' Ilew L'llissioli si:iiidanb.

'i "ßcndí¡, of Rt'ducing 1\1übik Source NO" Emi:;;ìo:h:' ¡i:c¡i;ir,"~d by iei' inwq)()r~itc\l (;.r OH;ç,~ o¡-i\lobìk Sü¡¡rc,:,
t.f.S. EP:\. Dr:ifi FinaL. Scpicnibçr 30,19%.
iCi"E:;lini~i"d Economic llipJCl üfNcw Emi:;ion SunlÏnÍ: fix lk;l\-y'!)uly On-I-hgh\\:iy Enginc,:. :\n;¡"çx

Envinmniental Cnqior;1iion Fin:!! Report (rR 97.10.1). M:irc!31. ti)';, The AcUlcx En,ironment:il Coql0r;iliün h¡b

,inee di:!iigcd ¡is n:mic to An;;idi; G(.'f:iglity 8: \¡ilkr.
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With adequate lead time, an eqiiipmeni malUiíììcturcr can invest enoligh engineering iime to
design around the new engine. usu¡¡lly with mininuil incn:;ise in hardware costs. The main isslie
aniicipatcd fÖr eqiiipmeii redesign is in changing the engine companments to accommodaic ihe
phy:;ícal changes to engines; Le., making space for the larger engine system and to integniie ihe
engìne ¡mo the overall f1inctioning of ¡he equipment. The projected unit costs arc shown in the
fÖllowing table.

T:ìble 6a
Projected Unit Costs

- , ,
I
, Power (kW)

Tier
0- 37- is.. 130- 450.. 560+
'" 75 t30 450 5600,

-.._,,-- -

Tier 1 Equipment 524 - - - - -
Total
Engine & $59 - - - - -
Equipment

Tit.'r:: Equipment 58 SI25 5441 5340 SI315 5404

Total
,

Engine &. S80 S250 5867 5804 S2670 SI087
I EquipinelH I

Ticr 3 Equipment I
- $41 $147 SI13 S439 -

,

sliol1-tcrm
,

,

Total ,

Engine &. - S181 $658 S872 $2296 -
Equipment

Tier 3 Equipment - 53 S4
i

S5 S7 -
,

long-ienn
Total I

i

Engine &. - SI11 5301
I

S440 5543 -
Eqiiipmcni I

, -
S()\J¡".'C": u.s. EI'A'~ Final Jkguliliory ¡rip~ci AnJiy,i~: Coima! of EIlÎ."ions from N()nro;id
DÜ:,d Engine,, AUg,¡SI J'N~. CÜ~¡' ;m.' in 19'1 d()¡¡;ir~.
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E, POTENTIAL IMPACTS ON BUSINESS

The new lèden:i1 swndards ¡ire expected to impose additional costs on engine manufacturers,
n:huilders, and equipment mamlÍ;icturcls that uiiiizc these engines in their equipment. A detailed
;malysi:; ofihcsc costs is provided in the U.S. EPA rcgulatoiy impact analysis Mille new federal
siandards. The incn:inental costs of the new standards C¡lI be viewed in ¡he conti:x! of their
fraction of the total purchase price or equipmeiit. For example, U.S. EPA calk-ewd quoted list
prices on different iypes of equipment with high sales volume to represent low and high end prices
fix sevcni! engine ratings. Using a range ofihcsc pl1ce5 (discounted by 20 percent from list prices
to obtain estimated actual sales prices), U.S. EP A dctcm1Ìncd a best cstimatç of ac!Unl prices jeil'
off..road compression-ignition equipment (see Table 6b). The table includes both portable and
motive (sel1:'propelled) equipment, as both l)l)CS of equipment arc powered by engines subject to
this proposal. Compating ihe eslÌmated unit costs for engines and equipment with the current
purchase prices show cost incn:~lscS arc almost nll under 2 percent úf purchase price, while most
,lle well below ¡ percent.

Table 6b
Federal Estimated Prices for New Nonrüad Dic:-d Equipment

! POl1able Equipment L
Ivloiivc Equipment

,

Power Range ! E:-timaicd SaIl.' Price
!

Estiimncd Sale Price

!
,

!

0-3ïkW I S 1 ,600- i 2,000 i
S t 6,000-20,000

(0..50 hpl
' i, !~-'-T"-'-'~-~"-'--------1I !

IS5-335 kW , 524,000-40,000 ! S I 30,000
i

I
(250-450 1m) ! i

Source: u.s. EP:\"i; Final RtgukHory lmp;;ci An.'Jlysi,: Control of Enii,,'ii01h trom Núnro;\d Dic,'icl Engine" ,'\Ugu~i
1995. COSiS arC' in 1995 doll;ri;.

The CaliÜmÚa adoption of the new li:dcr:il standards is not going to alter the above costs becaiise
these COSls already include ihe çost to California. The harinoniz¡nion oltlit slaiidards would

aciiially bene/it most tngine iiamif:iciurers, which often ÍÌce prodm:tion ineffciencies when they
have to comply with ditìèrell standanb.
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F, POTENTIAL IMPACT ON BUSINESS COMPETITIVENESS

The propo$t.d amendments would have no sìgnificnni impact on the ability of Califomin
businesses to compdc with businesses in other states. The amendments would harmonize the
California swndards with the federal standards for off.m¡id compression-ignition engines. Thus,
CaJiÜ)mia operators of off-road cOllprcssion..igniiion equipment and vehicles would not be
disndvaniagcd relative to operators from other sta!t~s. Tlw hamlOnization of ¡he standards should
actually bcnefìi engine manufacturers and equipment m;:mufacturcls. This is because these
manufacturers would not have to deal \\lith different requirements that can result in production
íncnícieiicics.

G. POTENTIAL IMPAcr ON EMPLOYMENT

The proposed amendments arc not expected to cause a noiicc,ibk change in Califomia employment.
The adoption of ihe fcdcml standards in CalifÓmia is expected to bcncfit manuf¡icturcrs, who might

be raced with production indlicicncies if they had 10 comply with different Üilifomia aiid federal
standards. As mentioned above, the hal1nonizaiion or the standards would reduce production
incf1icicncies, thereby loweríng compliance costs. Since these costs are generally passed on to
vchiclc operators, they could beiiefit from lower eomplìance costs. This would. in tum. moderate
nn)' adverse impact the fedeml strindarus might have on employment.

II, POTENTIAL IMPACT ON BUSINESS CREATION, ELIMINATION OR
EXPANSION

Tht~ proposed ¡imcndments would have no noticeable impact on the Status of Caliromin businesses
including small businesses. The proposed emission standards would be the same as the ièderal
standards. There/ore. no additional costs lor oiT-road compression-ignition equipment or vehicle
operators in Caliornia arc: cxpecied. The implementation ilexibilities proposed would help
alleviate the pOkntial impact on businesses inchiding small businesses.

i. POTENTIAL COSTS TO LOCAL AND STATE AGENCIES

As discussed in the Section on regulatory alternatives, ARB must either adopi the requirements in
this proposal, 01 other requirements that would result in equivalent or greater ,iil quality benefits
in order 10 comply with ihe ièderal Clean Air Act. ARB stnff believes the proposed stindards arc
the only feasible and cost+ent."Ctivc means of achieving emission reductions of the same magnitude
as the standards by 2010. ARB staffbdicves there would be no real incremental cost increase
associated wiih adopting the federal standnrds as the Culifomia standards. Accordingly, thc
proposed requirements arc not expccted to result in an overall increase in costs for stale and local
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agencies. How~ver, ¡here may be a small increase in enforccmenVcertifícation resources to ensure
tlii: standards arc being mel over ihe userul Ide of these olf..road compression-igniiion engines.

X. ENVIRONMENTAL IMPACTS AND COST-EFFECTIVENESS

This Section presents tlw air quality benefits and the cost-effectiveness ofihe proposed standards.
Staffs analysis is basi.xJ on us. EPA's national analysis. ndjusted!O rdlcet Calíl~m1ia costs and

emission reductions. Control of these sources was commiued 10 in the 1994 Ozone Siate
Implementation Plan as part or sip measures !v19 and 1"\'110; this Section also includes an analysis

of how the proposed siandards rullíll the SIP commitments lor the South Coast Air Basin, ihe
only area of"the state ihal relied on measures 1"\'t9 and 1"\.110 reductions fÓr attainment. Because ihe
proposed regulations would apply statewide, they would provide significant cosH:ffective
emission reductions throughout California,

A. AIR QUALITV BENEFITS

1. Statewide Benefits

By 2010, it is csiim:i!cd thn! thc emission standards proposed and those adopied by the U.S. EPA
would resuli in 75 ions pCT day of NOx reductions, almos! 16 lOiis per day or NMHC reductions,
and 2.7 ions pcr day of PM rcduciions in C:ilifÖmia, using the updated proposed emissions
in\'ntoiy. Table 7 sho\\"s the sla!cwide eniissions benefit of the stairs proposal ¡¡nd from

equivalent reder¡¡1 control in 20 i 0 as compared 10 the Ixiseline emissions inventory; the baseline
includes !he effect of the Ticr i ARB and U.S. EPA niles that were implemented beginning in
1996. TabJc S shows the cmission rcduction benefit:'; in the South Coast Air Basin in20io. The
data in these tnblcs reflect the latest inf0l1lation on engines in ihe ciltegory at1ccied by the staff
proposal and their cniíssiüns,
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Table i

20 I 0 Statewide Benelii of the Proposal
Updnfcd Proposed Inventory (in tons per day)

(Note ihat discrepancies may occur due to rounding Mille numbers)

!
i Emissions liwcnlOrv¡- _. -------_._-

¡v1easiirc Pollutani , Reduciions
Baseline Controlled

NMHC 15.9 13,1 2.8
Siaff Proposal
(Non-Preempt NOx 187.5 155.5 3').0Engines)

PM 7,7 6,8 0.9

NMHC I 49,6 " ,
16.4

Federal Action
.D._

(Preempt NOx 307.2 I 247.8 59.4Engines)

PM ')9.6 22.0 7.6

NMHC 65.5 46.3 19.2
TOTAL

NOx 494,7 403.3 91,4

PM I 37,3 28,8 8.5
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Table 8

Emissions from Compression-Ignition Engines
In the South Coast Air Basin

Updaied Proposed Inventory (in tons per day in 20 i 0)

. Emissions Inventoiy r
Catcgol)-.' ¡ Reductions du(: 10

Baseline Controlled
Stafr Proposal

ROG ! NOx ROG NO.x ROG NOx
..............

lv19 4.5 49,7 3,8 4Ll O.Î 8,6
(Non-Prccmpted)

M10 14,4 89.0 9.3 70.3 5.1 18.i
(Preempted)

Towl 18.9 138,7 13.1 111.4 5.8 2ï.3

o lnn:niüry Updmes

Suhstamìal improvements have been made to the emissioiis inventory for off.road compression..
ignition engines. Updated data Oil aetivíty, growth, population, \umover (usefi.llife), emission
rates (including emissions deterioration), ¡Uld which engine i:ppiiclllÌons an: exclusivdy under the
jmisdictiOli of U.S. EPA. have beeii incüJvornted into the revised inventory.

The ill\Clltory revisions show that the projected hydrocarbon and NOx cmissioiis in 20 I 0 from
both uncontrolkd and controlled engines are much higher than ;mticipated in 1994. l'vluch ol
thçse increases result from inclusion or a wider range of c.quipmçnt types, and an increase in base
population cstimates. Figure 3 illustnlles the impacl ol thc revised estimates on compression-
ignition cngine emissions. The 1994 SIP cstìiiatç shows the baselinc and controlled emissions
assuiied in the sir. liitlie 1994 sip, it was bdicved ¡hat morc than hair ol the emissions from

oll..mad diesel engines were in the South Cons! Air Basin (SCAB). The current estimilic shows
that the SCAB portion ol the olT~foaJ inventory is now only roughly one quarter of ¡he statewide
total. The reason í()r this change- is that the slatewide emission inventory for agriculturnl
cqiiipmeni has incrc:iscd signilíeanily. As a result, emissions from on:'road comprçssion..igni¡ion
engincs arc no',\' much higher ihan previously assumed in ¡he San Joaquin Valley and other
l:innìng regions.
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Figim~ 3
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The emissÎons rcduelÎoJ)s associated with mc.:isures M9 and M 1 0 for the updated proposed
inventory are less than estimated in SIP currency due 10 thc differences in the tUOlovcr rate and
deterioration rate. The 1994 sip assumed a higher IUnio\'er rate than the updated proposed

inventor)'. This me.:int t1mt the SIP calculations assumed replacement of oldcr, morc"polluting
engines with newer, clci:mer engines would happen cnrlier, providing greater benefits in the 2010
timcfr3lue. Addiiionally, the updated proposed inventory includes detcrioration, whieh causes.¡
fùrther increase- in emissions, while the sip cUlT:~ncy esIÍmate assumed no deteiioration.

3, Impacts on the 1994 Ozone State Impkmeniatíon Pian

The 1994 Ozone sir is Califomia's master plan for achieving the federal ozone standard in all
areas of the state by the federally rcquÎred date. The 1994 Ozonc sip includes state measures 10
control motûr vehicles and pesticide-s, localmcasurcs for stationary and area sourccs, and federal
mensurcs for sources under exclusive or practical federal COnlrol. The U.s. EP A approvcd the
J 994 Ozone SIP in Septcmber 1996 (62 Federal Register ¡ i 50, Jal111aiy 8, ¡ 99ï).

a. Review of SIP Measure M9 ~" sip Mc,isures M9 nnd M io were devdoped in 1994 with

the belief that mamifacl\irers would be able to use proven on-road technologics _. such as
improved engine design, EGR, and aftcrlreaiment ~ to rcduce NOx emissions from off"road
compression-ignition engines by approximately 60 percent while also reducing hydrocarbon
emissions by 50 percent on a per engine basis. U.s. EPA's action and the stalTs proposal hnve

established that the technological underpinnings of measures M9 and MlO are sound, alihough the
specifics of the suiffs proposal hnvc chnngcd somewhat to address the significant chang~~s to the
emissions inventory.
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b. Comparison of Staff Proposal to sip Measure 1'\'19 ... The NO.\ and reactive organic gas

(ROG) emission reductions amicipaied from sip measurcs 1'1.19 and tv1l0 in ihc Souih Coast Air
Basin are listed in Table 9iJ. Also shown arc the effects of the stair proposal in '-1994 SiP
cUITency"(using ARB's olf-road mobile source emission invcmory model that was used during the
development of the 1994 SIP). While 1994 sip currency must be used as the úlìicial guide to
provide consistency with the legal obligations of the SiP, staff recognizes that the sip currency
docs not feneet updated infÒlll1ation and that funher comrol of emissions from thcse cngim~s may
be nL"Cessary in tile fÏltUlC. The staflproposal would provide more ROG reductions than the SiP
measures l'.19 and MlO, while falling short oCthe NOx reductions anticipated in the SiP. Taken as
a whole, the cünibined ROG ami NOx reductions íiUJ1 the proposal are essentially equal to the
combincd ROG and NOx reductions called lÒr in the SiP.

Table 9

Emissions from Comprcssioii..lgnition Engincs
Coinp,ired to the SIP Target

In '-1994 sir Currency"
(Tons per day in South Coast Air Basin in 2010)

r"(.'aiegory -¡ i 994 SIP i
r ¡ Emission Emission Reductions ii Change in Emission

I I Reductions from Swff Pmposal __Reductioiis
1--- I ROG I 'lOx LJ~29___L_-,'1Q,x___L ItQÇ'__i_,,,Q,, j. . . i

\19 (ARß) I 2.7 ¡ 33.5 i 54 ! 29A .2.7 1 -4.1 I
¡_.:-;~ (F::~~"--""---r-~~~---r:~--'-' 9.7 41.7 + 4A i -:lr."---- ¡ i i . I¡ Talal I 8.0 i 7Î.7 15.1 7i.1 + 7.1 I - 6.6 J

c. l:knelits ofSwfrs Proposal in 2005 -- Although othcr noiianainmciit areas did not rely 011

emissions reductions frol11'vkaslllcs 1\..19 and M io in the sip, the ('arlkr implementation olthc
stall proposal will provide somc emissions benefIts for those areas by 2005. Table i 0 describes
thc emissions reductions expected in these are~is from the proposed lcgu!;tions using J 994 SIP
currency.

ir For ¡Hlqiüs",s ofihis ,1I;)!ys¡"" HOG and NMIIC cmi%ions arc con,idered to ii,- '-auiv:ikm"
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Tabli: 10

Expected Emission Reductions ¡ix SIP ~.1e~sures M9 and M 1 0 and the Staff Proposal

(1994 sip Currency in !Ons per day)

I

i i 994 SiP Emission I Emission Reductions

I

i
,

Reductions i from Staff PropoSlil
, sip :\rea 'lear i i

ROG NOx ROG NOx
I

Ventum 2005 0 0 0.1 0.4

Sacramento 2005 0 0
I

0.2 0.9

South Coast 2005 I 9 6 18

South Coast 2010 8 ï8 is 7t

d. Summary or 1994 SIP Analysis ~ Using i 994 SIP currency, the staff s proposal meets the
1994 SIP commitment to achieve 86 Ions per day of ROG and NOx reductions from olt:'road
comprL,;sion..ignÜion engines. Additionally. ihe staffs proposal provides some emissions benefits

in SIP areas with 2005 attainment dates (Sacramento and Venturn Air Basins). This measure will
also provide emission reductions in the San Joaquin Valley Air Basin in 2005 ~ the San .Joaquin

Valley will not mecl their attainment date of 1999 and must submit a new plan dcmonstrJ.ting
attainment by 2005.

It should be nolcd thai because the updated inventOr)' is higher than previously estimated, the
remaining emissions Irom oir..road comprcssion~¡gnition engines me higher than envisioned in the
1994 SIP. As air quality plans flre updfled in ihe future, the larger contribution of emissions from
on:'road compression-ignited engines wil be closely sClUiínìzcd.

c. Future Plaimìng Ef!irts ~ ARB is scheduled to revise its siatewide control strategy for
ozone in 2000. In fUlure years, ARB will also develop plans for meeting fine particulaic matter
allbìi~nt air quality standards and to meet regional haze rcquiremi~nis. Due 10 incrcases in both
the on.. and oJr..road emission inventorics, staff will be cvaluating all feasible cost cITective
emission reductions, ínchidin£ I'c-exmiiinìiig the reguliitions cUli-eni!y in place li:l' a broad range of
mobile sources and consumer products under the jurisdiction of the ARB. DUl~ to tlii. large
up\',l3rd revision of the off:'road coiipression..ignition engine emission inventory, pnn:icularly in
areas outside of the South Coast Air Basin, ARB wil be closely examining the progress made
toward reducing emissions Irom these engines and evalmiiiiig the fe¡isibility of lìit1Jicr reductions.
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B. COST-EFFECTIVENESS

The cost of complying wíih the proposed emission standards nnd regulatíons in Cali¡omiu is not
expected to be differem from complying with the federal regulations. Tben~f(:,irc, no :-ddÜional
cost is uinicipaied from the :idopiion or the proposed off..road compression-ignition rcgulaiìons
for Calìlomìa. For inronnational purposes, the estimated f1ceHvidc cusH:ffcciivcncss of the
federal requirements is given in Appendix A. The cst¡l1a¡e~l cost of complying wìth the standards

will vary depending on the power category and model yc;)r under consideration, Operating costs
arc actually expected to lower overall cos!s in the way of reduced hid consumption.

The cosH~ffccti\'cncss for aligning with the ltdcml requirements in Calit(¡wia is cXIK'\ted to be
similar to the miiiomil cosH~ffectìveness. The highest federal J1eeH\'ide cost..effeciiveness of the
NMHC + NOx st.andards is expected to be S650 dollars per IOn rt.duced. In dollars per pound,
the co:+effcciiveness of this measure would be about SO.32 per pound of ozone precursors
reduced. As shown in Figure 4, this compares favorably with ùie cost-effectiveness of California
mobile source and motor vehicle fuels rcgulations adopted over the past decade. Those adopted
measures had cosH~ffectivcness values from SO.17 to S2.55 pel' pound or ozone precursors
reduced. The highest cost~erfectivcncss of the Pi\'1 standard is expected to be S i. i 6 per pound of
PM rcduced.

Figure 4
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Xl. SUMMARY AND STAFF RECOMMENOATION

The wilT estimates thai in 20 I 0, the statewide bcnclìts of the proposal \votlld be 89 Ions per day
of NO x and 32 toiis per day ûfNMHC. The cstiimltcd California cost-cffcclÍveness with adoption
oftlic staffs proposal would be approximately S 0.32 per pound ûfNfvlHC + NOx reduced. This
cosH:t1èctivencss is \vcll wiihin the range of other motor vdiicl: control measure costs.

FurthcnllOre, haml0niz~1lîon of certification and compliance procedures with the U.S. EPA will
fliciliiaic ihe imp1ement.uioli ofTicr 4 and laicr controls, by minimizing adininistmtivc issues and
allowing a greater focus on the tedmÎcal issues of emissions control. Future siniicgics that will be
examined include Ùie revision of diesel ("liel standards 10 require lower sulfÜr levels, and the wider
application of aftei1reatment tedinologics to new and in-use engines.

No altem:i\Íve considered by the agency would be more effective in carrying out the pUll'0se for which
the rcgiilalÍol1 is proposed or would be as effective or less burdensome to affected private persons tlian
the proposed regulation. Therefore, the sin!Trecommends that the Board adopt the staff proposal.
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APPENDIX A: FEDERAL COST-EFFECTIVENESS OF THE OFF-ROAD
COMPRESSION-IGNlllON EMISSION STANDARDS
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The following tables s.ho\v ¡he federal cost-dTectivcnes.s of ihe emission standards for
compression-ignition cngines. The estimated cost of complying with the standards varies
depending on ihe model year under consideration. The /'.lode! \' ear Grouping refers to the
differcnt model years duiing \vhich the costs arc expected 10 change with respect to ihe
implemtntaiion of the new emission standards.

Table i
Discounted Fleet-wide Cost-eflcc¡ivencs$ of the N)'vfIC -I NOx Standards

(Excluding operating COSIS)

_. ., . .

Level of i'v1ûdel Year DisCOUlltcd I

Si,indard Grouping Cost-effectiveness
I

(S!ton)

Tier 2 1 to 2 $600

3 to 5 $540
. , ., ., -,"" . -"'" .

,

Tier 3 1 to 2 $650
,

3 to 5 5550 ,

i
6 to 10 S410 I

Il+ S300 I
"
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Table :2
Discounted FlceHvide CosH~fìcctiveiiess of the NMHC + NOx Siandards

(Including operating COSIS)

. .-

Lcvel of Í\'lodcl '(car DiscotUited
Standard Grouping Cost-effectiveness

(Slum)
.m .,,"--=--- -_._-c ---. ~"" -

Ticr2 1 to 2 $540

3 to 5 S480

Tier 3 1 102 $220

3 to 5 SUO

6 to 10 SO

11+ SO
. -,,_. "'_.

Table 3

Discounied FlccHvidc Cost-effectiveness or the Pt\.-i Standards

Lcvel or Model 'i car Discoulitt--
Standard Grouping Cost-cITcCiivel1es$

(S!ton)

Tier I and 1102 $2,320
Tier2

3 to 5 $2,100combined

61010 SI,680

11+
I

SïOtJ
.
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APJ'ENDIX ß: LIST OF PREEMPTED OFF-ROAD APPLICATIONS
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(a) Equipmeiit types with engines k~ss than 25 hon,epower arc presumcd not to be
constniciion or f:U111 equipnwnl, with the exception of the fol!O\ving equipment iypcs, which have
becn dCh.mlÌned to be consiruciion or farm equipment:

Aerial devices: vchicle mounted
Asphalt lcc.yderircclaimer, scakr
Aug,~rs: canh
Back-hoc
Backpack Coni¡m,:ssors
Baler
Boring machines: ponabk line
Br('akers: pavement and/or rock
Brush cUHersiClearing saws 40 cc and above (blade capable only)
Bumcrs: biniminous equipment
Cable layers
Chniiisnws 45 cc and above
Chippers
Cleancrs: high pressiirc, steam, sewcr, bam
Compae1ür: rol!cr/plnt,~
Compressors
CoiiiTeic buggy, corer, screed, mixer, ¡¡nishing tquipmcll
Continuous Digger

Conveyors: poriabk:
Crawler excavators
Crushers: SlÜlll;
Cuhivators: powered
Cuning machine

Debarker
Detasskr
Drills
Dumper: siiall on-sitt~
Dusters
Elevating work piatfo011s
Familoaden;: front cnd
FCtd conveyors
Ft~rtiliztr sprcadi:~r

Forage box/Haulage and loading machine
Forklifis: diesel and/or rough telTain
Harvesters, crop
J:ickhammcr
Light towers
l'..1ixcrs: mortar, plaster. grotH
rvtowîng equipmeni: agricultuml
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I\'ludjack
Pavers: nsphalt, curb and guttcr
Pipe layer
Plows: vibratory
Post hole diggers
Power pack: hydraulic
Pruner: orchard
Pumps 40 cc and ûbovc
Rolkrs: trench

Sawmil: portable
Saws: concrete, masonry, cutoff
Scn::cncrs
Shredder/grinder
Signal boards: highway
Silo unloaders
Skiddcrs
Skid-steer loaders

Specialized fmil/nut harvester
Sprayers: bituminous, concrete curing, crop. field
Stump cuttcrs, grinders
Siumpbeaier
SurJacing equipment
Swathers
Tampers and ramnlcrs
Tnictor: compact utility
Trenchers
Troweling machines: cmicrcte
Vibrators: concrete. finisher. rolkr
Weldcrs
Well driller: ponablc
Wheel loaders

(b) Equipmcllt types with engines 25 horsepower or greater arc presumcd to be constnictìon
OJ fann equipmenL with ihe exception olthe equipment typc:, lisicd below. which have been
detenniiicd not to be consmictíün or fimn equipment.

Aircraft Ground Power
Baggage Handling.
Forklifts ¡hat \Ire neither rough terraiii nor powCTcd by diesel engines
Generator Sets
Mining Equipment not otherwise piimarìly iised in the constniction industry
OJT..Highwlly Recreational Vehicles
Other Industrial Equipment
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Refrigeration Units less than 50 horsepower
SCllJbbels/Swccpers
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 compress¡on~ignition (ei) engine and equipment
industry, the U.S. Environmental Protection Agency (EPA) and the California Air
Resources Board (ARB) (collectively, the Signatories) recognize the importance of
preserving the environment while maintaining a strong industry. This Statement of
Principles (SOP) increases certainty and stability for the nonroad CI engine and
equipment industry which is vital for their business planning. It also ensures cleaner air
in a manner which is both realistic for industry and responds to environmental needs.

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

EPA and ARB have recently established programs to control emissions from
nomoad engines. EPA and ARB recognize these engines are sources of ozone..
forming oxides of nitrogen (NOx) and hydrocarbons (He), as well as of particulate
matter (PM) and other pollutants, all of which raise concerns for public health and the
environment. The current Tier 1 regulations for large CL non road engines are primarily
focused on achieving significant NOx reductions as early as possible and are being
phased in by horsepower level beginning in 1996. At the time of finalizing the Tier 1
regulations, EPA and ARB recognized that more stringent standards for these engines,
and further evaluation of the test procedure by which compliance with the standards is
measured, would likely be needed in the future to help meet aÎr quality goals. These
agencies also recognized the need to control emissions from spark-ignited (31) and
other CI 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 states and others have strongly urged EPA to undertake new
programs to achieve further cost-effective emission reductíons in a time frame
consistent with the Clean Air Act attainment goals. In response, among other
initatives, 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 to develop and use cost-effective emission control technologies to
help meet the nalion's air quality goals, EPA and ARB have consulted 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
Princìples (SOP) on July 11, 1995, outlining a propos a! for stringent 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
Rulemaking (NPRM). The 1995 SOP expressed an intent by the Signatories to pursue
a similar SOP for heavy-duty non road 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 Ci
engines rated at 50 hp (37 kW) and higher, the Tier 2 and Tier 3 standards together
will achieve about a 75 percent reduction in NOx from uncontrolled levels. The Tier 2
standards for PM represent about a 40 percent reduction from current levels. For
nonroad CL engines rated at less than 50 hp, the Tier 2 standards are expected to
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 that EPA should issue an ANPRM in 1996 and an NPRM
in 1997 consistent with the points outlned 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
meet the criteria of the Clean Air Act in finalizing any rule, including complying with all
applicable rulemaking procedures.

1. Scope

This SOP concerns Ci 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,
propulsion and auxiliary marine CL engines rated at less than 50 hp (37 kW) are
includedY EPA is addressing marine C! engines rated at 50 hp and higher separately
from this SOP.

1. Currently, EPA is required under a court order to take final action on
proposed regUlations for Ci marine engines by December 18, 1996. EPA wil seek
appropriate changes to this order regarding final action on Ci 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 Si engines rated at above 25 hp (19 kW) (as well as the
manufacturers of equipment using these engines), these discussions have not yet
reached a stage that would allow inclusion of these engines in this SOP. EPA and ARB
wil pursue the development of an SOP for nonroad 81 engines above 25 hp by the end
of 1996. Such an SOP would assist the nonroad engine and equipment manufacturers
in their product planning. The Signatories recognize the possible competiive effects of
regulating Ci and Si engines separately, and EPA and ARB will take those effects into
account in the development of an Si engine SOP.

2. National Standards for CI Nonroad Engines

This SOP seeks to establish a nationwide program that, in real-world 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 manufacturer costs.

a, NMHC. NOx, CO and PM Standards

EPA will propose combined standards for non methane 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 following table, except as provided in Section 5,
Implementation Flexibiliy, below. While this SOP does not specify PM standards in
Tier 3, the Signatories acknowledge that there is, in general, an inverse relationship in
controllng certain pollutants (e.g., NOx and PM). The Signatories recognize that the
manufacturer signatories have agreed to the Tier 3 NMHC+NOx standards set 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 wi!! take the reductions into
account in its review of the feasibilty of the proposed Tier 3 NMHC+NOx standards
(see Section 4, Feasibilty Review, below). The Signatories 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 wìl assess
the progress in meeting Tier 2 standards for those engines using direct injection
teclinology,
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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 (ISO 8178-9).
EPA intends to propose to replace its current smoke test with the iso test procedure

for tlie sake of harmonization and improved control of smoke, provided that it 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 adopted in the Tier 1 rule to the
under 50 hp engine category, and will evaluate the appropriateness of any changes to
the smoke standards for all engine size categories in formulating the proposal.

C. Crankcase Emissions

For several years, emission regulations for on..highway engines have required
that crankcase emissions be eliminated, except in the case of turbocharged diesel
engines, which present special diffculties in designing for dosed crankcase. EPA will
propose to extend this requirement to covered nonroad engines (including the provision
for excepting turbocharged diesel engines).
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3. Test Procedures

In adopting a steady..state test cycle for its Tier 1 final rule, EPA stated that
further study will be required to better characterize the nature and level of transient
operation experienced by non road engines in actual use, The Signatories recognize
that additonal data would be beneficial in assessing the adequacy of the steady..state
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 control in use, (2) the critcal 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 to 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 settle the issue of test procedure
adequacy, (5) the value of proceeding in concert with international standard settng
organizations in adopting a harmonized test procedure, and (6) the potential for this to
be a lengthy process.

In order to achieve major NOx reductions as early as possible, EPA wil propose
that the current steady-state test be retained in the adoption of this SOP's standards.
In additon, 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 wil 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 participation as partners, if
possible, Should the results of the testing program indicate that the test procedure
does not achieve adequate control of emissions in use, EPA wíl initiate action to revise
the test procedure if another test procedure is expected to provide significantly better
control.

1t 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 industry's abilty to research. design, test,
and produce engines that comply with the standards contained in the SOP, As a result,
any proposal to revise the current test procedure would propose that the revision not
be implemented before Tier 3. Any changes in the test procedure wil be taken into
consideration as part of the Tier 3 feasibilty review outlined below.
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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 test cycles are adopted:

Land..based CL enqines
Variable- and constant-speed ~25 hp (19 kW)
Variable-speed 25-50 hp (19-37 kW)
Constant-speed 25-50 hp (19-37 kW)

ISO 8178 G2
ISO 8178 C1

ISO 8178 02

Auxiliarv marine Ci enaines
Variable- and constant-speed ~25 hp (19 kW)
Variable-speed 25-50 hp (19-37) kW
Constant-speed 25-50 hp (19-37) kW

ISO 8178 G2
ISO 8178 C1

ISO 8178 02

Propulsion marine CI enQines -:50 hp (37 kW) iSO 8178 E3

In additon, the Signatories recognize that the manufacturer signatories'
agreement to the application of the standards set forth in Section 2 of this SOP to land-
based constant..speed engines rated at over 50 hp is based on the assumption that the
ISO 8178 02 test cycie is adopted for these engines as an opUonal alternative to the
current steady-state test. EPA wil assess the adequacy of the above cycles for the
indicated engines and propose appropriate cycles in the NPRM. If EPA should
propose different cycles, then EPA will reassess the feasibility of the standards in light
of the proposed cycles.

4. Feasibility Review

In order to assess the progress of the industry in meeting tlie Tier 3 standards
and effect dates for over 50 hp engines and Tier 2 standards and effect dales for under
50 hp engines (hereafter collectively, the "Later Standards"), and to ensure the lowest
appropriate standard levels at the earliest appropriate time, EPA shall conduct a review
of any rule adopting the Later Standards set forth in this SOP. This review wil
conclude in 2001 and wil commence v.iith a notice providing opportunity for public
comment on whether or not the standards are technologically feasible and othef"ise
appropriate under the Clean Air Act. After the public comment period, EPA wil take
final action on the review under Section 307 of the Clean Air Act Should the Agency
conclude as a result 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 10 be
raised more than 1,0 g/hp-Iir (1,3 glkW-hr), assuming no change in the PM and CO
standards.
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In reviewing the rulemaking as set forth above, EPA shalf review the need for
and feasibility 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
leadtime1f between the time the feasibility review is finalized and the Later Standards
become effective (while maintaining the engine category phase~¡n 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 to
assess the costs associated with redesigning equipment to accommodate the Later
Standards,

The Signatories acknowledge that the standards set forth in this SOP will require
a substantial investment for nonroad engine and equipment manufacturers, and their
customers, and that the affected nonroad industry ordinarily requires a substantial
perìod of stabilty in which to 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 investment 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 wil be required to accommodate engines meeting the
Later Standards.

2. In the case of engines rated at less than 50 hp, no less than two full years of
Jeadtime.
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As part of the review discussed in this Section, EPA wil solicit information as to
whether equipment redesign wil be required as a result of changes to engines that will
be required to meet the Later Standards. Should such equipment redesign be
required, EPA will assess its signifcance, taking into account the cost and technical
diffculty 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 signifcant equipment
redesign is required to accommodate engines meeting the Later Standards, EPA wil
propose appropriate measures to address the burden of such redesign, Such
measures would include fJexibilties similar to those set forth in Section 5 below, a
minimum two-yearY adjustment of the lime between the previous standards and Later
Standards for all engine families in each affected power category, an adjustment 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 wìl require the industry to make a
commitment to meet the Later Standards that will require a substantial period of
stability.

EPA's review and assessment of the feasibilty and cost of the Later Standards
wí1 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 equipment industry
wil experience significant adverse impacts from changes in standards that are too
frequent, rapid, or costly, EPA further commits to propose relaxing the standards and/or
delaying the effective date of the standards, consistent with relevant provisions of the
Clean Air Act.

The Signatories shall meet periodically to provide updates on their efforts and
progress in complying with this SOP.

5. Implementation Flexibilty

The Signatories recognize that new emission standards may create challenges
for engine and equipment manufacturers beyond simply developing !ow..emission
technologies. The nonroad industry is characterized by a diversity in engine niodels
and equipment applications, many of which ¡iave small markets, making it difficult to
rapidly and frequently implement design changes across wide product IÎnes. Even
small changes in engine designs can create major difficultes for equipment makers
with low volume models, diverse product lines, or inadequate lead time 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 disruptions, especially for small manufacturers of
equipment who buy these engines, and their customers.

Problems of this sort could be dealt with by phasing new standards in very
gradually. However, in order to gain the desired air qualiy benefis as early as
possible, this SOP instead aims to resolve the problem by broadening the flexibility
granted to equipment manufacturers by providing them implementation optíons. Thus,
EPA will propose programs whereby, on an annual basis, an equipment manufacturer
would be allowed to instal! 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 Jess than 50 hp). The following subsection describes two such programs that
wlJ be proposed, based on a percent-of~sales approach. The Signatories agree to
work together in developing alternative flexibiliy proposals, with the understanding that
these alternatives will not involve a projected loss in overall emission benefis over that
entailed in the below-described program. One alternative approach under
consideration would exempt 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

Enqines 50 hp or hiQher. For engines rated at 50 hp or higher, EPA wil propose
to allow each equipment manufacturer to install engines certified to the Tier 1
standards in a maximum of 15 percent of the equipment produced for sale in the
United States during the first year that a new Tier 2 standard applies, and in a
maximum of 5 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. At the end of this allowance period, 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 would apply to just the non..farm/logging 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
installation of Tier 1 engines to a single equipment model with an annual production
level (for U.s. sales) of 100 pieces or less.
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In addition to the above general flexibîlty allowances, EPA wil propose that
manufacturers of farming or logging equipment will be allowed to install Tier 1 engines
in a maximum of 30 percent of this equipment (produced for sale in the United States)
during the fkst year that a new Tier 2 standard applies, and in a maximum of 15 percent
for each of the seven years thereafter. This allowance would continue for a total of
eight years after Tier 2 standards become effective for each engine category. At the
end of this allowance period, 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 farm or logging 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.

Nothing set forth above would change the rules established in the Tier 1
standards which allow equipment manufacturers to use up existing stocks of
noncomplying engines at the time a new standard takes effect.

Enoines less than 50 ho. EPA wil propose f1exibilties as described above for
equipment manufacturers who install .:50 hp engines into their equipment, except as
follows:

,

(1) Equipment manufacturers wi! 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) A delay of the effective date for the .:50 hp Tier 2 standards does not affect the
expiration date of the flexibilities.

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 wil
apply to all of the standards set forth in Section 2 except as discussed below. In
recognition of the role ABT plays in facilitating the introduction of new standards, EPA
wil reassess the appropriateness of these provisions as part of the feasibilty review
discussed in Section 4. The Signatories recognize that the manufacturers 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 wil also 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 to be used to demonstrate compliance for engines rated above 25 hp.
Second, all 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 lip engines would
only be generated by engine families with family emission limits of less than 5.6 g/hp-hr
(7.5 glkW-hr) for NMHC+NOx credits and 0,60 glhp-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 to these ABT provisions, EPA wil propose that engine manufacturers
be allowed to contínue 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 to continue the production of such engines, they wil make them
avaìlable for sale at reasonable prices to all interested buyers.

Finally, EPA also wil propose to allow engine manufacturers to produce
unregulated, Tier 1, or Tier 2 engines, as the case may be, to meet customer needs for
replacement engines, so long as manufacturers comply with the replacement engine
regulations that EPA is developing.

6, Harmonization

The participants in this SOP recognize the value that harmonizing standards
within the United States would have on the cost of producing engines and equipment.
EPA and the Calífornia Air Resources Board wil 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 tested
and certified in CaHfornia 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 Stale Implementation Plan, take precedence over this
SOP,

Furthermore, the global 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 particular, 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 to work with the
EU, Japan, and other regulatory bodies in developing harmonized future standards,
including provisions for implementation flexjbílty. 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 Sígnatories recognize that: (1) on-
highway engines currently are operated on higher quality fuel than non road 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 to
make the Tier 3 standards technologically feasible and othenvise appropriate under the
AcL

A number of states and other interested parties have expressed strong interest
in programs to reduce emissions from nonroad engines beyond the levels established
in this SOP, These parties believe that if a program were in place to certify low emittng
engines (both diesel and alternative fuel engines), a market for these engines could be
created through a variety of incentives including, but not limited to, marketable
emission credits and the prominent labeling of low-polluting equipment as such. This
certification program would be dependent on the establishment of a test procedure
which reasonably evaluates the effectiveness of these engines in achieving real in-use
emissions reductíons.

Therefore, EPA shall propose an optional program for the certifcation of very
low-emittng engines. This program would include, as needed, optional test procedures
and standards that would encourage the sale of engines providing benefis beyond
those corresponding to the program descrîbed elsewhere in this SOP. In addition, EPA
will consider other programs to encourage the use of low-emittng engines and
emiss¡on..reducing fuels.

8, Durability

All Signatories recognize that it is important that emissions control be maintained
throughout the life of the engine. The Signatoríes wil work together to 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 associated
with certification and they commit to working together to streamline 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 specifically 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 variabHity. Therefore, EPA will only impose selective
enforcement audits (SEA's) during the first year in which a standard is in effect for
those engine familes where strong evidence exists that SEA faílure would be likely,

10. Research Agreement

The Signatories recognize the benefis 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 diesel engines such as penormance,
reliabilty, durabilty, safety, effciency, and compatibilty with nonroad equipment.
These characteristics have allowed current nonroad diesel engines to serve as the
pilar of the international non road 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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AXTACHMENT 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 FAILURES OF
EMISSION-RELATED COMPONENTS,
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ATTACHMENT 3 - CALlFORNIi\ EXHAUST EMISSION STANDARDS
AND TEST PROCEDURES FOR NEW 1996-1999 HEAVY-DUTY 01'1'-

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 I-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 II
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ATTACHMENT 6 - CALIFORNIA SMOKE TEST PROCEDURES FOR
NEW 1996-1999 OFF-ROAD COMPRESSION-IGNITION ENGINES,

PART II
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ATTACHMENT 7 - AMENDMENTS TO TITLE 13, CALIFORNIA CODE
OF REGULATIONS, CHAPTER 9, DIVISION 3, ARTICLE I; 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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Winston H. Hickox
Agency Secrtary

Alan C, Lloyd, Ph,D,
Chairman

9528 Telstar Avenue' P.O. Box 8001' El Monte, Californìa 91731. WWv.arb.ca.gov
Gray Davís
Governor

November 29, 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 feasibilty 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
durabilty and maintenance requirements for these technologies, and the costs involved
with their implementation, Of particular interest to ARB is the abilty of these
technologies to maintain emissions at, or below, required standards throughout the
engine's useful life (durability penod) 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 sectoL
This information will assist ARB in assessing the potential benefits of emerging
technologies, and wil 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 wil be a necessary constituent in achieving this goal.

Tha energy challenga facing Califia is roal. Every califorian needs to take immecate aclian to ro(Jce energ conS(Jmplìon.

For a list of simple ways yo can reuce demand and cut your energ cats. sae o(Jr Website: htt¡i'lIww",.art r_, GOV.

California Environmental Protection Agency

Prnted on Recycled Paper



TO: ALL OFF-ROAD COMPRESSION IGNITION ENGINE MANUFACTURERS
NOVEMBER 29, 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 ilustrating proprietary techniques, perspectives, and
concerns are also requested. Data may be provided in any format including, but not
limited to, reports, tables, graphs, charts, and presentations, Summarized analyses and
conclusions, where available, wil 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 ii
EI Monte, CA 91731
Attn: Jeffey 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. Jeffrey Lowry,
Staff Air Pollution Specialist, in the Off-Road Controls Section, at (626) 575.6676 and
(626) 575-6841, respectively,

Sincerely,

Michael W Carter, Chief
Emissions Research and Regulatory Development Branch

Attachment



ATTACHMENT
MAIL OUT#MSC 01-17
Page 1

INFORMATION REQUEST FOR OFF-ROAD EMISSIONS TECHNOLOGIES

Please respond to the following requests by December 31, 2001, Classified information
should be clearly marked on each page with the identifier "CONFIDENTIAL"

Identifcation o!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 wil incorporate to meet Tier II 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 wil incorporate to meet Tier II 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, or is
currently investigating, Indicate whether the technologies were developed
in-house, or supplied by a vendor. Identify vendors by name,

Description of Technologies:

5) Provide a detailed description of all the technologies referenced above regarding

funclionality, operating conditions (e,g" exhaust temperature range), applicability,
physical dimensions, and ease of integration into existing design packages.

6) List and describe all powertrain and chassis design changes that were/are

needed to accommodate 8ach 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,



A IT ACHMENT
MAIL QUT#MSC 01-17
Page 2

Emissions Performance:

10) For each technology identified, provide test results demonstrating the level of
emissions reductions that can be achieved relative to the age of the engine when
new and at Ihe end of its useful life,

11) Identify all parameters that were used to optimize emissions performance (e,g"

filter loading and size, exhaust temperature, proximity of filter in exhaust stream,
etc,)

12) Provide test results ilustrating emissions reductions when using federal non-road

diesel fuel, Califomia diesel fuel, and low sulfur blends such as ARCO EC-Diesel
fueL. Identify the concentrations of sulfur and aromatics, and the cetane number
for each of the fuels tested,

13) Provide test results ilustrating 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,

14) Identify and quantify any synergistic side-effects (e,g., increased NO, formation)
resulting from the use of these technologies.

Durability Effects:

15) Provide data and/or an engineering evaluation regarding the specific impacts that

the emission control technologies would have on powertrain or chassis wear.

16) Quantify the effect (if any) that each technology would have on fuel consumption.

17) Quantify the effect (if any) that each technology would have on oil consumption

or oil replacement intervals.

18) Provide engine tear down and oil analyses results and records for engines with
the identified emission control technologies.

Logistical Information:

19) Identify the percentage of engines in your product lines, if any, that take
advantage of Tier" implementation flexibilty provisions, Identify the model
year(s) which correspond to the applied percentages,

20) Identify concems related to the implementation of emission control technologies

studied by your organization,
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State of California
AIR RESOURCES 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: October 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 constiute endorsement or recommendation for use,

1



TABLE OF CONTENTS

E.X£CL"rIVE S1.jI\l1\l\RY._................................".............................................nm__......'........mm.......................................m.. 7

i. INTROnVCTION........................._mmn.__m.......................................................m.....................m..mm....m................ 9

2. ß:\CKGROUND.................................,...........................................nm...._.....................................................................10

2.1.

2.2.,-_.J.
2.3.!,

!1'(Jf¡¡ORlTY...

J'R¡T~lIno!\ ....................... ..,.
EXISTING RrGUL"nONS..

Tier / SI/1ldords..

Tii~l':: Staiidards,..
Ticr3 Sfil/dards..

EMISSIO~S IN\TNTORY.

FWER.-\LRuu,s..
PL~llUC

.". .................................................. ..____,................. .,. ¡O
.............,.. ........,......................................................,.......11

"....,................................11
--,.........!_,

2.32.
2.3.3

2.4
"...:).

2.6.

_____,......................,I.?

.................,.........................,.""..,...............m.............................._._...".../3
........................................,......_,...............................16

..".............................. .............19
20

3. N£ED FOR CONT!lOl~m.................__....................._._.m..n..n................................................................_.........10

3.i. OVEnVlEW.. .,................................... .......20
3.2. DIESEL £XIIAUS'! _._................. .............,..." ,. ................................ ............ .... ....__.,,,,..,,...,........... 21

3.2./. Parrrcli/au:..llaue/'............,........, ..".."......... ........................................... .......223.2.I.l. NOx Rd;iiDMhijl. ._....................23
3.2.1.2. Heaiihl:iul'$..................,..,...........,.................................. ....13')) ),.'._._. ........._"

3.3. 5lA Ti: i~lli_E?-ll:1',n ,\nON PIAN (SIP) .........................,........,................. ....".. ...... _ __...............,.....................25

4. Sl!l\li\f:\RV OF 1'!lOI'OSEI) I~EGl:LATIO\'S ................................_.....................m.....................................254.1. :\1'1'I.CAliiUIY. ..........,,,..26
4.2. SlASDARDS ANii!¡,l'l-io¡'lSIATlON SCIIEJ)!l_LS.. __,...."........".........,....... 27

4.2./. Exiul/sl Emission .'Úmd(lrds ........................................... . .............".......""."" , " ,,___ _"____,,_,,................: i
...2.1.1. l'owerÜUeg0ry Reel:i,;5dïc,Hioll....__ _"." 30
-1_2,1.2. !'h;iS(~in Allowance,;. .",,__ _ _,,___ ..........."" 3()

4.2.2. Xoi.To-Ex(Ccd (NTE; H,'IjII¡"Öllc'IlI.I'.. . _ "_..................".......,,......... ..__31
4.2.3. l.'iii¡'clsal Closed ClflIh,H(' Rcqliirl.ml.l:l ....................... ...........,.......... "..,.,. ,..,.,__,____,_____.._.................3::
4.1... Smoí:,' Té.1" Sroiid(lrds.. ",n..., ,,,,,....,,, ".........32

4.3. E.AHLY INTRoDl:nIO)-; i~Cl'!''ll\TS ltW E~t;¡~~i: I\lANt!r.-\cn,!RFRS ........................."., " ,..,,,__ _____"_"."".,.",,, 33
4.4. ():llTIFICAliON. __.."_...........__......"..",,,,,,......._____,,.i..

.IA./..j...! F!c\ibiIÌlyLibd('mi.:m. "'_.__..............)4.lA.I.:?. RdJuili L:-kling Pmhibìiími" ..".354..t-1. EX/.Cliiii'¿' Orda.\.. "__.."........_.354.1.3. T,-'sIFlid.. ...."..........35
4..f.4. r,'SI !'ri)ccdlU'('s ,.,..._".__,_....................................... .......___,.""."...,.....,.,..,.""__,____,__,..,,,....,.....,..,.,.........35

4,,; .U R3nip,-d.l\krd;'i CFk (J(l\lC¡ ,\llcw;r1i\C.. , __ ___.......... .1(,
.1.-...1. Orr.R03d Tr;¡n,;tI11 Test , .. . _ __.36
.j.-.-",_ C,)id S!~rl Tr.nsic11 Tc~a¡n£ ........_.................. "...... ."........__............................... .. .. ."____""..",,,... ..... 37
4.4.-A. Tniiisp..l Refrigermion Unii tlRt)j Te,t Cycle ..................._ "............................................ ''''".__..'"" 37
4...-1.5. I'M\k;iwn:ineniTcehnìqllC$.....................................,...,.....................""...___..........,..".,............,.._"S

4.4.5. DNcríoralÙin FilClor"',,. . __...........................38
4..;.6. DcflliitiOllS.. .................... ".._.........39

4";.6.1. M;!xiimim Eogine !',wer ",.....".""................... "".......... 39

2



.L.i.6.~. ~b:iiniiJm TC5t Six:(:,L. ,...........................39
.~.5. DUliAliLHY A~D W ARRA?"TY PRo\'lSlOS,; ,.........,....................,.......,.......,.,.".,.,..,....,..."',.......,..,....,......,.,....,........¡o

4.5.1. Iii-Use T('siing.. . .........................................................................................................................0
4.5.2. Dcfeer Reporting ReqliÍrem,-'lIs.. ..,,,....41)
4.5.3, Rep!acnll(111 Eiigim~s ,.. __..".."...._,_......."..,_.."".."...."..""." "......."" ".........."." .....".."......."...........41
4.5.-. Sepiirare AJ!alr,ylill1i,l1/ Shi¡liicll.. ........4!
4.5.5. Other Issues ................................................................................................................................42
4.5.6, T('mpurm:\' ¡¡¡.(.is,;, Compliance ,lfl1Tgil1.l. ..........................................................................................43

.';6. /1 VERAG1N,;. B.\NKj~(;. A~D TRAnl!.:c p¡WGi¡,';\~ '" "__ .,.j
4.6.1. Family Emis.\'ioii Limit (FEL)
';.6.2. Limited Use a(ffigher FEI. Caps ......................................................................................................... ...6
';.6.3. R e.uric iions., .......... ._................. .................... ....... .......... ................ ...... ............. ........48
--.6.4. NOx FEI. Caps/a!" Eilgi1!cS Cf'Iifi,'d It ¡he ,-ilemalÌl'' ,Vax Shiiiiilird" ..... ....."........ .. . ....... . ....... ...49

.t!. EQU1PM1Xl MA~lJFACT\JRI'R TRANSlllON.\L FI,EXUllUTY I'ROV1510SS .........,.....,.....................................51
if. 7. ¡. Origiiwl Flexibility Program ...................................... .......................................................................5 f
4.7.2. Ticr'; Fklihili(\' Program.... .".........................,............__.....................................52

.¡.7.~.1, P('r;::('nt--f~Produçtion AlIIJwançc$ ............................................................ ........... ..... ,......... .... ..... . ...... 5~

.;,7.~.2. Delayed lmpkmeni:itioii O¡iiori.. .__....................... 5..
4.7.1.3. Small Volume AllowaiK~$ ..................................................... ................................................. 544.7.2.4. Te-dmic;)llianl$liíii AHow;ilices. ..... 55
4.7.2.5. RclroaciivcUscofFkxibilities ..__..,.......,.....,...................,..,.......,....".,........".,.................................5(1
4.7.2.6. Earlylntroducliünhiçentin:sfurEquipmcntManufaclurns...........................................................,,56
4.7.2.7. Ecúrimiclhr,j,hip,\lIüw;incc..............................................................................................57
-1.7,2,;;. E:dsting Iil\cntmy A!lo\\;iI)Çt' emd Rqib('cnicn! Engines 5;;
4.7.1.9. Flexibility Engiiic Labdin¡; RcquircmelHs.... . .. .................."..................... 5ll
4.Î.2.10. Import Rcstrìclìons................................................................................................................5S
.t7.2.1 i. EI\iCrn:n\eilt and Rc,',..riJl;caiin¡; Rc_i\lii-cl1cl\b.. _...................................... 59
,L.7.2, 12, I\otilìcatiün and Rq)0l1ing Rc'quin:nwm.__ , ..."........",,,.,,.. (¡¡

4.H. i\'li:;u..LANEOUS ........................................................,......... ............,...... .,............,................ ........ .......... ...... ..Úl

5. ()FFERENCES Blì"\VEEN CALIFORNIA ANn FEnER,\L REGUI'A TIONS .m.m.m.m.nmm..nn..nm......nm....61

5.L
5.1.1.
5.l.::.

FLEXlllUlY I'RnGRAM ¡OR b:)i!ii'.~ii'~i \-,\NlH'.\Clt:Rl:RS. .. __,.,..,.,..,....."..........,..,........".,..,.....62
Flexibility Eiig¡'li Labcling ................................................................................................................,.......6::
EX(.'c¡llil'c OnÙ'r Clari!Î(l/liol1.. ................,..........................,.........................................................64

RHltitl.D L¡IlEUSG I'ROllIH1TIO:' AN!) SiipPLP.!P'IAI. LAIl':l, ltl.QIJlRI'.\H'::-¡ . ......,.......66

E__XTENSION OF R¡;I'I.ACI;~ll'Xl ENj;INI' RI;I'ORIIV; Ri:(lUmp&~IS ...,....,....,..",..,.".,.."...,...,....,.......,.......,.,..,.. 67
IN,USE CO~lJ!JANCEiRECAU. PROGR.ÜL '''. (lì

5.:'.

53.
".......

ii. TECllt'OLOGY ,.ND FEASIBILIT"..............n.......n...n...n...........n..............................................................................68

Ii. I FUlER,\ FE.-~II;¡Un' RI;VlfW. __".."...".."""..".",.."..,......"...""."..."...""""......."..."........".........6:'
Ii.:!. St!~I~!MtY OF TECllNOLO(;n:s.. .. . ..______ .... 6~

6.::. J. E.I/'aw¡( Teiiperaiw'c' Mliwgi'mi'lIl ..,..................................................................................,....,.....69
6. ::.::. P;\f Col1rol Tn:himlfigi,'s ',__ ......,._..,.....,.,.........................,......................................................... ïO(¡.2.2.!. In.CylillikfComml.. . __ .,0

6,:?.~.::. Dicsel O~id;iiioii C~(;ii~'5l'. __............""" . ...".."__"..........",,...., 7()6.2.2.3. Dic$ci!':iriçulaicFi!ters.. .71
6.2.3. No.r coi:lror Tei:iiwlogie.\. --'
('.2J.I. lii.CylimkrNOx ('unlml... ,"
6.~J,2. Lc~,n.NOx CaialYSL '..-6.:UJ. NO,\;\d.-;,ror.. 74
Ú.2JA. Sdeç¡i\'cCltalyiiclb.hJçlinl1,..,.,........,........",..................__...............,..................................................75

3



7. ENVIRON1\lEì'\TAL l1\lP..\CTS AND COST.EFFECriVENE..% .-..................................................................76

7.1. Am QUAUlY BENEFITS.. ..,.., ..,,,..,....,............................................. ........... ..,.........,..,......".......,. ............,. ìÜ
7.1./. EmÍJsioli" lill('nfory Reductions.... ,................,...76
7.1.2. roxic Air COl1fimiminfs... ................................................ ........._.79
7.1.3 Enl'roi¡m,:,nwIJII.Hiæ.. ... __..............................807.1.4. i1('(lf¡f¡ ImpaCls..".. .. ..."...............817.2. COS¡ 81

8. I-C01'O;\IIC 11\11'AC-rs .__........._....".-...-....-.........................................................................................................82

8.1.
8.2.

8.::.1.
8.22.
;iu.J.
8.2.4.
8.::.5.
8.2.6.

8.3.

8.41.
8.4.2.
8.';.3.
8..l..

LEGAl. Rn)UlrFMEN1. ........__................ ........ iG
AFFEcrEnBt:SI;"C'iSES.. ..... __... __-....,................."",,......__......82

Esiimat('d Costs hi E¡¡gÍlw lind Equipmc!J Mrim(f(¡Clurtl'.. .....__...............82
Potential Impilct.l 011 BIi.lÌlu'ss... ..,.............................................. ....... .. ......86
Potl-lfiallmpliCl 011 Busj¡i"-s COJlIW!ilÍ1'cncss... . .. __,............................ ..87Poteniial Iiipaci 0/1 Employmeiii 87
PolelilÜif Impact OJ) Biisiw'ss C/'eaiioii, ElimiilaliOJl or Ex/wmion.. ...........................88
Potenlia/impm:! Oil Sìiwfl BU.liiws,\'s ...............................",.......,........__............................... ......_..,..,..88

POTENTIAL COSTS TO !.(KALAND SlA n.: AGFNCll':S. ................................... .. ....... ..__...................................88
Pon,NT1AL COSTS TO NON.PREEM1''l FI\R!.1 &"iU1PMfXl.. ................. ..,........_....,."..............."....,............ 88

NÚ'('.uiiy otProposa/for NOJI-Pn-'Cmpl Form Eqliipliwl1 ............................... ........... .....,................89
('os(.f:jjèCl!l',,'II'ss ofProposulfi)r No¡¡.Preemfl! Farm Equipment. ....89
TI.chnoioginil Fctlsibi/iiy ofProposa!jiJr Noii.Pn'('lipl Form EqliipllkJlI.. ...,................... ..89
Teclii%giu¡l i;iltus Of EmissiON COlJro! StwidiJrd.\ ALL The e"-i. Fiid C¡¡!1SWIJpÚOti. ,.llId

Pi:jÏJnnlJnL'e Cíw/"ctcrÍ.iics Ot,\foblit' Farm Eq/lplililll.....................................,...... ...,..,............90

8A.

9. REGUL\ TOny ALTERNATIVES ................._...._.._.__...,.._...............................................................,....................._9£1

9.1.

9.2.
9.3.

MA1NL\IN OiR1UXl C\UFORNI.\ REG1:i-ATiO~S.

ADO!'T MORE Smi¡W¡PH E.\IISSIOS SIA;"l)AkllS.

,.\nTl.l':kATic IMJ'LEMENlATlm.; SCllEDlil.f' OF SI.-Nl)."IUh.

,.__....."...."..."..."..,,'X¡
..",.._......,.................................................,....'Xi

,__..__..............................91

i u. RE,\1.\I:\I"C; ISSl!ES ..........................................................................................,........................................91

10.1.

1(12
T!TllS1CAL A!.II'ND.~IISlS..
S,\lTT'l

...,.,....,.,....,'.........."'.....,.......................,..,..,.".,.....,..,..,,91
9¡

4



i i. CONCLUSIONS ANn RECO,\I!\IENDATIONS m...m'm...m.."..mm..m..mm..m.m........mm..m...m".........................9 I

i 2. REFERE,..CE.';;.;...mm....m.._...........m................................................................m...............n.....................................93

ATl..\CIl1\lEi\1' I: PROPOSED A,\tENDMENTS TO THE C,\UFORNIA R£GUL\T10NS FOR 2006 AND LATER
OFF-ROAD C01\tlRESSION-IGNnlON ENGINES AND EQlill;\ll'~'\T ...................................................................96

ATlACIl1\E!'T 2: I'IH)POSED A1\lENDME\TS TO TilE CAUFORNL\ EXIIAUST E1iiS-"õION ST-\NDAlmS

AND TEST PIWCEOURES FOR NEW 2008 AND LATER TIER 4 OFF.ROAD COMPRESSION.IGNITION
ENGINES A.NO EQUIP,\lE1\T, PART J..e m...m.....................................................................................................98

ATlAClI:\tENT 3: PROPOSED Ai\lENOJ\IENTS TOTIIE CAl.FORNIA EXIIAi!Sr E1tIS-SION STANDARDS
AND TEST PROCEDURES FOR NEW 2000 AND LATER TIER I, TIER 2, ANi) TIER 3 OFF..RO:\O
CO,\IPRE.5SION-IGNITION ENGINES AND EQlJlP1\tENT, I'ART I..ß".....".......................".............."......................IOO

A l1'\CH.\lENT 4; PROPOSED AMEND:IE!'TS TO TilE CALIfORNIA EXHAUST EMISSION Sl.-!'D.-RDS
AND TEST PROCEDURE..'" FOR NEW 19% .-ND L\lER TIER I, TIER 2,ANI) TIER 3 OFF..ROAn
COl\fPRi-:''ìSION..IGNnlON E1'GI1\ES A1'D EQUIP,\lE1\T, PAnT II............................................................................. 102

APPENDIX A: LlSl OF PREEMPTED OFF*ROAD APPLlCATIONS...............n......................................................... 104

AlPENDlX B: FEDERALCOSl*EFFECTIVENES OFTIlE OFF*RO:\D CO.\llRESSION*IGNITON EMISSION
STANDAnnS......m...mnmn.....m.......m....m...........n...n...n......m...m.........n.....mnm....................m.................. I 08

5



LIST OF FIGURES

Figure 2. i ,\lobi/I' ROC ................................ .................................................................... i Î
Figure 2.2 A1obi/e ¡VOX ............. ................. .................. ..... ......... ...... ......... ........................... ........ J 7

Figure 2.3 A/obi/e PAl.............................................................................................................. i Î
Figure 3.1 Eight Hour Ozone NOIl~A'taÙi/leJJ Arms iii CaNfÓrnìa ..................................m........ 21

LIST OF TABLES

Table 2.1 Off-Road Diesel Ô-JWIlS¡ Srmu!ards '.": 37klV........................................................... 14
Table 2.2 Off Road Diesel E.xhaiist S'tiiidards 37 "" kIP, 225................................................... is
Table 2.3 qß:Rood Diesel E.-i:iausr Srmidards "c' 125 k1Y........................................................ 16
Table 2.4 Ofr-Road Diesel Baseline f:.~missio!/ hli'el/fOries Slalewù/e ¿Imiiw! Averages............... 19

Table 4. i Applicabilty by Model ycar........................................................................................ 27
Tnble 4.2 Proposed lïcr 4 OffRoad Diesel Emission Staiidards ".............................................. 29
Table 4.3 NTE ImplemellatioJ1 Schedule ...................................................................................3 i
Tabk 4.4 Criferia/iw DClerllÌ1iing N7E Limits .........................................................32
Table 4.5 II/ceii/h'cs.!,)r Engine Mmiir!acflrers ....................................................................... 34
T,iblc 4.6 Transient Tes/ C),'de Implciiellariml Schediilc.......................................................... 37
Table 4.7 lJ1vesligatioli aiid Defi.'ct..Reponil¡g 711/"csholds ........................................................ 41
Table 4.8 ReglilatOl)' Changes... ........ ...... .............. ...... .............. ............ ...... ...... ........ .............. 43
Table 4.9 .Add-On L('l'ds Used iii DetamiJ1Í1lg Iii-(.':\"' Sf(/idards ............................................... 44
Table 4. 10 FEL Caps/or /1/(.: Ticr.: Sf(/idards in the .-8& T Progmii...................................... 46
T;iblc 4.1 I ...1Iowtliiccfor Líiiifed (.is/' ojFEL C'ap.\ /-iglwr dum he/' 4 FEL Caps ................. 48
T¡ible 4.12 ""'Ox FEL Caps/or Engines Ce/'ijied!o the ..J/ienw/iI'e NOx Standards ................. 50
Table 4. 13 Límited Use :VOx FEL Caps Uiider fhe .-Iltel'alil'c NOr Standards........................ 50
Table 4.J4 F/exihili(v Usage Period.i' ................. .......,......... .............. .......................53
Table 4.15 0ffH'f Generating f¡u,'en¡ii'es-lÒr Equipmcnt Jlmlidii,'!I1/"'rs. ................................57
Table 5.1 Ticr.: Flexihilty liwigc Periods ............................. ....................63
Table 6.1 C(/aly::cd Diesel Pariiculme Filter Testing ii SIiRI..............................................".. 72
Table 7.1 2020 Pn~i('c!(d Emi.sion Bmejìts O(f!ic Tic/'.: Pl'posIiI.. ...,,".......... .................,.... 77
Table 7.2 202l) Engine Poimlilfimis hy POH'ei' C(lfi-gOl:¡' ........................ .....................78

Table 7.3 J020 BCJ1:jÌts art!ie lÙ,r.: ProposoIjá,. ScIcCI Air Basins................. .................79
Table 7.4 Toxic Air Coiiwminalls iii DÙ:sc! Erliaiist .. ................ .................. ................ 80
Table 8,1 ComplÙIlC( COSfS per Eiigiiie .... .....".............. ............... 84

Table 8.2 Cos/spcr Piece alEqlii¡miolf .......... ....................... ............. ......................... 85
Table 8.3 Baseliiie E'iigiiie Prices.......... ........".... .............................................................. 86
Table 8.4 Hario alVaril1b1e Engiiie Coiiplimice COStS to Engine Price m................,........,........ 87

6



EXECUTIVE SUMMARY

In January 2000, the Air Resources Board (ARB of Board) adopted amendments to the
off-road emissions regulation for 2000 and later compression-ignition (diesel) engines and
equipment. Those amendments established more strngent exhaust standards for
particulate matter (PM), oxides of ni~ogen (NOx), and non-methane hydrocarbon (NMHC)
than were previously required. Furtermore, the amendments harmonized California's
off..road diesel requirements with those of the United States Environmental Protection
Agency (U,S. EPA). The 2000 standards, termed Tier 2 and Tier 3, are ongoing, and staff
estimates that the statewide emissions ¡nventor/ will be reduced by 8 tons-per-day PM,
83tons-per~ay NOx, and 18tons-per~ay NMHC in 2010 because of them. The Board
also adopted in-use durabilty requirements and an autonomous recailiwarranty program in
2000 that invested Caliornia with full enforcement authonty to ensure the regulatory
compliance of off-road diesel engines throughout their entire useful lives.

Despite the signifcant improvements to air quality resulting from the Tier 2 and Tier 3
standards, many Californians are still plagued with unhealthful air. ARB esllmates that over
50 percent of the State's air basins will be in violation of the federal eight hour ambient air
quality standard beyond attainment due..dates if additional control measures are not
undertaken to address the need for more reductions. Staff has recognized since the 2000
off..road diesel rulemaking that additonal emissÎon 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 capabiliy. 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 required for
heavy..uty on-road diesel engines beginning in 2007 (ARB 2001), staff believes the time
is appropriate to set similar standards for California's off..road diesel engines.

This report presents staffs proposal to amend existing 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 preempts California from setting emission standards for new off-road
engines rated less than 130 kilowatts (kW) used in farm or construction equipment

('preempt engines"). Because of Uiis, staff worked diligently with U,S, EPA to develop a
fourth tier (Tier 4) of emissions standards that would ensure the most stringent.
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 aftertreatment
technologies, which vAil reduce PM and NOx emissions from new engines by up to
95 percent compared to previous emission requirements. This represents a slgn1fcant

l Estimaled 2010 benefits are based on July. 2004. off-road emissions inventory data. and may differ from

earlier calculations.
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reduction in emissions for California's preempt engines, which vAll constiute 71 percent of
the entire off. road diesel population in 2020.

Staffs proposal to harmonize with the federal Tier 4 requirements would provide equally
stringent standards for the remaining non-preempt engines in California. This would also
preserve Cafífornia's authority to ensure timely compliance and to enforce the regulation 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 nOHo-exceed (NTE) limits, incentives to
engine and equipment manufacturers for the early introducton of engines with advance
afterteatment, new test proceures 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
benefis of the proposed standards are achieved and that engines remain cleaner in-use
longer. The harmonization of compliance programs such as averaging, banking, and
trading, and equipment manufacturer flexibilty should help to ease any administrative
burdens and allow 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 to provide additional safeguards for a more identifiable and enforceable
deployment of flexibility allowances in California. To minimize the potential for abuse, staff
proposes more descriptive labeling content requirements for flexibility engines to 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
autonomous in-use warranty/recall program to better address violations of the
requirements from a California perspective. Neither of these changes is expected to
encumber complìance nor incur additional implementatîon costs.

In 2020, the combined statewide benefis of staffs 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 staffs 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 adjusted to reflect what California's costs would be without harmonization. In
actuality, hmvever, there are no costs to the State associated with staffs proposal since
U.S. EPA's estimates already include Calífornia's expenses. Based on these conclusions,
staff recommends t1iat the Board adopt this proposal.
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1. INTRODUCTION

Compression-Igniton engines (hereafter ~diesei engines") are used in a variety of off..road
applications, and are often the preferred choice where durabilty and fuel economy are
primary considerations. Some familar examples include tractors, excavators, portable
generators, transport refrigeration units (TRUs), irrigalion pumps, welders, compressors,
scrubber/sweepers, and a wide array of other agricultural, construction, and genera!
industrial equipment Although diesel engines are used extensively to propel other off-road
equipment such as locomotives and commercial marine vessels, engines in those
applications are not considered under this proposal.

The Air Resources Board (ARB or Board) and the United States Environmental Protection
Agency (U.S. EPA) have made significant strides in controlling air pOllution from off..road
sources in recent years. Together, the two agencies have adopted three tiers of
increasingly strngent emissions standards for off..road diesel engines (referred to as
"nonroad diesel engines" in U.S. 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 still suffer from unhealthy levels of air
pollution.

To further improve California's air quality, and as agreed upon according to the settement
agreement amendments to the 1994 Ozone State Implementation Plan (SIP) (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 qualiy, where furter reductions of particulate matter (PM) and ozone
precursors are required to protect public health and to comply with federal and State air
quality standards for 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 to establish effective regulations for
these preempt engines, which are a significant source of emissions in California. In 2020,
approximately 71 percent of the roughly 560,000 land..based diesel engines in California
will be under the exclusive regulatory authority of the federal government. This would be
equivalene to the ozone precursor emissions from 3.6 millon passenger cars and the
particulate emissions from 8.7 million passenger cars in 2020.

On May 11, 2004. the U's, EPAAdministrator, Michael Leavitt, signed the Clean Air
Nonroad Diesel Rule into law, which promulgates Tier 4 standards for new nonroad diesel
engines that can reduce emissions by up to 95 percent compared to previous standards

"The comparisons utilze data from the olf.road diesel emissions inventory database (May 2004) and the
EMFAC2002 V2.2 04-03-2003 on.road mode!
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(69 Fed, ReG- 38958 (2004)), These new standards are based on the same advanced
exhaust aftertreatment technologies that are likely to be utíized by heavy-duty on-road
diesel en9ines beginning in 2007 (U,S, EPA 2001), U,S, EPA also adopted improved
certification provisions including a transient test cycle, which wil allow emission evaluations
to be made under more appropriate engine operating conditions, and Not-Ta-Exceed
(NTE) limits to verify emissions penomiance in-use. Staffs 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 Caliornia's non-preempt porton of
engines.

This report has t\elve 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
section, which explains why the proposed requirements are necesary. 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 Tecnology and Feasibilty. The
Environmental Impacts and Cost..Effectiveness of the proposal are discussed in the
section after that. followed 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. Staffs Conclusions and Recommendations
are then summarized, followed by a list 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 staffs proposal to amend the regulations.

2,1. Authority

California is the onry Stale allowed to adopt emission requirements that are different from
those of the federal_government. This is appropriate since California has the worst air
quality in the nation"', and as such, has special emission control 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 CM authorizes California to adopt and enforce
emission standards, and other requirements, for off-road engines and equipment. not

;, The South Coast and San Joaquin Valley Air Basins. for example. are the only areas ín the nation
designated by U,S. EPA as -severe-1T and "extreme- zones for ozone non-attainment. respectively. This is
based on 8-hour assessments in 40 CFR 81.305, htlp:iA",vw,i'P3,Qov/ozcriedesiqnations!p¡¡rt81r8c,pdf,
dated June 15, 2004.
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subject to federal preemption, so long as the Califomia standards ~w¡¡ be, in the

aggregate, at least as protective of pUblic health and welfare as applicable Federal
standards.tl 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 Le9islature enacted the California Clean Air Act (CCM), which
declared that attainment of State ambient air quality standards is necessary to promote
and protect publíc health, particularly the health of chíldren, the elderly, and lhosewith
respiratory ¡¡ness. The Legislature also directed that these standards be attained 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 mobile
source categories, including off~road diesel engines and equipment.

2.2. Preemption

Along with authorizing Caliornia to set emissions standards for off..road engines and
equipment, the federal CM also prohibits the states, including California, from regulating
certain types of engines and equipment. Section 209(e)(1 )(A) of the federal CM explicitly
preempts California from regulating emissions from new farm and construction engines
and equipment under 130 kW rpreempt engines").

Because only the U.S. EPA has authority to establish emission standards for preempt
engines, ARB staff took an active role in working with U.S, EPA to develop a national
emissions program that would cover those off~road diesel engines in California that ARB
cannot regulate. Staffs proposal covers the remaining non-preempt engines, and
harmonizes with the federal rule, to the extent feasible, to niinimize any confusion and
expenses that could result from significantly different State and federal requirements. A list
of equipment types that are subject to federal preemption is included at the end of this
report in Appendix A ,List of Preempted Off-Road Applications-).

As required under CM section 209(e)(2)(A), ARB will 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 regUlations closely
mirror the federal requirements for these engines, staff believes they would be, in the
aggregate, at least as protective of public health and welfare as the applicable federal
Tier 4 standards. Further, because the emission reductîons from these proposed
regUlations are necessary to meet the State's air quality commitments, staffs proposal
would not be considered arbitrary or capricious.

2.3. Existing Regulations

Federal requirements notwithstanding, there are currently three tiers of increasingly
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stringent emission standards required for off..road diesel engines. Particulate 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 to an engine's power rating, and have
been implemented in stages rather than all at once in a single year. NMHC and NOx are
usually combined into a single standard due to the inverse reciprocal relationship of those
pollutants in untreated exhaust. However, separate NMHC and NOx standards will be
necessary to support the advent of aftertreatment on off-road engines. The history and
effects of the existing off..road diesel standards are briefly discussed in the following
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 Califomia requirements for 1995 and later small off-
road engines (ARB 1994), Subsequently, in 1992, the Board approved standards for off-
road diesel engines 130 kW and greater. These standards, which were implemented
beginning in 1996, targeted NOx emission reductions without an increase in NMHC or PM
emissions. The 130 kW boundary was chosen to avoid preemption issues in the
implementation of the regulation rather than for technical or cost-effectiveness reasons.

The goal of initial off-road diesel control was to reduce emissions using the most feasible
control 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 timing 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 to previously uncontrolled
off-road diesel engines of similar power. Following ARB's adoption of initial standards,
U.S. EPA promulgated 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 Califomia'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
align Califomia's standards and implementation schedules with U.S. EPA's requirements
(ARB 1999). Engines greater than 560 kW became applicable under the harmonized

4 ¡in agreement signed in 1995 by ARB, U.S. EPA. and engine manufacturers that called for the creation of

multiple tiers of more stringeni emissions standards in exchange for harmonized California and federal
regulations. as feasible.
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regulation in 2000, and the more stringent standards served to address ARB's 1994 State
Implemenlation Plan (SIP) commitments.

Current Tier 2 requirements, as they have come to be referred, are scheduled to be
completely phased..in by 2006, and encompass the entire power spectrum of diesel
off-road engine 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..uty 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
provisions5 to ensure that the standards would continue to be met 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 diesel standards are scheduled to begin in 2006 and are applicable to
engines 37 ;; kW ;; 560. They wi! reduce NMHC+NOx emissions for most power
categories by an additional 40 percent compared to existing Tier 2 standards. However,
Tier 3 wil not reduce PM emission levels beyond existing Tier 2 levels.

Some off-road diesel engines wil comply with Tier 3 requirements in 2005, one year
earlier than required by regUlation. It was discovered that certin engine manufacturers
were designing on-road diesel engines in tlie latter 1 990s 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..cyde
operation to favor better fuel economy at the expense of higher emissions. To avoid
recalling engines with tJiese "defeat devicesIT, the engine manufacturers reached a
settement agreement witti ARB and U.S. EPA in which they committed to a number of
projects to advance the causes of improved air quality. One of the projects agreed upon in
the consent decree/settement agreement is for certain engine manufacturers to advance
the introduction of Tier 3 compliant engines. To satisfy this commitment, those diesel
engine manufacturers are obligated to implement the Tier 3 standards on engines rated
bel\veen 225 and 560 kW, inclusive, in 2005 instead of 2006.

The control technologies that engine manufacturers are likely to use to comply with Tier 3
requirements wlll be enhanced combustion techniques including variable..tíming overhead
valve configurations, higher pressure fuel injection, exhaust gas recirculation (EGR), lean
burn catalysts, and electronic engine management systems. More advanced

~ Durability provisions were not retroactively applied 10 Tier 1 engines, only to those rated less than 37 kW
after the 2000 model year.
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afterteatment technologies are not expected to be used to comply with the Tier 3
requirements because most of these technologies are sensitive to sulfur, and diesel fuel
with less than 15 parts..per-millon sulfur by weight (ppmw) for the off-road sector wil not be
available nationally unti 2010 (USEPA 2004), although it wil be available in California In
2006. Tables 2.1 .. 2.3 below show the CUrrent California off-road diesel standards.

--,- -

NMHC+NOx NMHC NOx CO PM
POWER DURABILITY

STANDARD 1
MODEL

CATEGORY PERIOD YEAR grams per kilowatt-hour
,,- rams per brake horsepower-hour)

1995 402- -
1300116/13.4 ~ 1.2

NONE SORE
(121101 10.90)4691996 - 1999 - -

13501kW.. 8

(hp.. 11J 10.5 1,0
Tier 1 2000 - 2004

17.81
- -

10.75)3000 HoRS 8,0
OR 5 YEA 7.5

I

16,0) 0.80
Tier 2 2005 .. 2007

15.61
- -

10.601

1895
402- -

1300116í13.4 ¿ 1.2
NONE SORE

(12110j 10.9014691896 - 1999 - -
135018= kW.. 19

(11 = hp -: 251 95 I
Tier 1 2000 - 2004

17.11
- -

3000 !-uRS 6.6 0.80
OR 5 YEARS 7.5 14,91 10.601

Tíer 2 2005 - 2007
15.81

- -
Tier 1 2000 ~ - 2003

9.5 0.80
17.11

- -
10.60)19"- kW.. 37 5000 HoURS ~- 5.5

(25 '" hp -: 501 OR 7 YEARS:' 7.5 14.11 0.60Tier 2 2004 - 2007
15.81

- -
10.451

Table 2,1
Off-Road Diesel Exhaust Standards ~ 37kW

SORE, Tier 1, and Tier 2

NO\6$

1 StJndard~ th~t f¡,,,! become 3:,plicable in ¡OOÛ or I~t&' i:o rict ,'jp:,ly to engÚ'('$ ie$s tr,~" 50 ¡:ub,c ce"i¡me!er~ in d¡~placemeri
i Sma!! o!kçad ,mg¡,..", ~:¡¡ndJrd~ ¡¡,,, ~ulid¡v¡ded t:y engine dr~:JíJCemem!. Cla$~ 1(65" cc" 225) ¡¡r: C1:¡~~ 11 tee" 225). respect;,'ely
-, 'Hl(: dui"bdity periOd ¡Of cori~wri! SP(,j;d erig¡"e~ rsled ~ 3.000 ,pm;s :U)OO i¡OUI5 Dr 5 year~, wll¡cr,e....r =""r~ f:sl

.': ìhe ¡¡;dei;¡¡ Ti(;, 1 ~lJ"darós for i~,,~ power C"lcgory begilri ¡ri 1898
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Table 2,2
Off-Road Diesel Exhaust Standards 37 = kW ~ 225

Tier 1, Tier 2, and Tier 3
F~

! MHC PM
POWER DURABILITY

STANDARD í

MODEL
CATEGORY PERIOD YEAR grams per kilowatt-hour

_.._. ,- (~rams per brake horsepower-hour)

Tier 1 2000 ~ - 2003
9.2- -

16.91
- -

37 =kW-o 56 8000 HOURS
Tier 2 2004 - 2007

75 - -
¡50'" hp.; 75) OR 10 YEARS 15,61 5.0 0.40

4,7 13.71 10.301
Tier36 2008 - 2011 - -

13.51

2000 r, " 2003
9,2

Tier 1 - - - -
16.91

56 '" kW.: 75 8000 HouRS
Tier 2 200 . 2007

7.5
15.61

- -
f75:: hp .: 100) OR 10 YE¡,RS 5.0 0.40

I 4.7 13.71 10.301
Tier 3 2008.2011

13.51
- -

Tier 1 200 J . 2002
9.2- - - -

16.91

75 =- kW.: 130 8000 HoRS
Tier 2 2003 . 2006

6.6 - -
(100:: hp .: 175) OR 10 YEARS 14.91 5.0 O~30

4,0 13.71 10.221
Tier 3 2007.2011 - -

13,01

Tier 1 1996 - 2002
1. 9.2 11.4 0.5.1-

11,01 16.91 18.51 10.401

130= kW.; 225 8000 HoURS Tier2 2003 - 2005
6,6 - -

(175'" hp .: 3001 OR 1ü YEARS 14.91 3.5 0.20

4,0 12.61 ID.1SI
Tier 3 2006.2010 - -

13.01

NçW:~

:; Tli" fecicr;¡i T,,,r 1 ~l;mç~f(h fo' u,.:; p()w~rc~;t'-gc'y l:mg.~" ¡n l!19B

6 ~..i~""t¡;Ci;.tN;. m;,\, cp\,onMI", Gt;!,f,' "..\liM f3m¡¡;,,~ to the ¡nkr;", T;er;; s:iindMOs 10, thi$ po.",,,r ciliegory ihn),¡gfi 2012
7 TMf"del¡¡iT,er 1 ~(¡¡r\d;)¡d$¡o,nH$¡;CWerCi!\(:go,yb(:gari;ri 1997
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Table 2.3
Off.Road Diesel Exhaust Standards = 225 kW

Tier 1, Tier 2, and Tier 3

NMHC+NOx
POWER DURABILITY

STANDARD
MODEL

CATEGORY PERIOD YEAR grams per kifowatt.hour
ower-hour)

Tier 1 1996 - 2000 11.4 0.54
18.51 10.401

225 =- kW .; 450 8000 HoRS
Tier 2 2001 - 2004 6.4

(300 = hp .; 600J OR 10 YEARS 14,81 3.5 0.20

20068_ 2010
4,0 12.61 10.151

Tier 3 

13.01

Tier 1 1996 - 2001
1.3 9.2 11.4 0.54

11.01 16.91 18.51 10.401

450 :: kW :: 560 8000 HOURS
Tier 2 2002 - 2004 6.4

1600 = hp = 7501 OR 10 YEARS 14.81 3.5 0.20

2006 i' _ 2010
4.0 ¡2.Gj 10.151

Tier 3 

13,01

Tier 1 2000 - 200S 1. 9,2 11.4 0.54
kW;. 560 8000 HOJRS 11.01 16.91 18,51 10.401

(hp;. 7501 OR 10 YEARS 6.4 3.5 0.20Tier 2 2006 - 2010
14.81 12.61 10.151

Nmes'
6 C"iiain m~nut~ctLI'(:¡S are reqiÙeó to comp;, with th(:~e s13r:oJ¡ird~ biJgir:n'r:g ¡" 2005 per n',,, ccnseri! d"cler: st-i(r:mef1 ;,g"\,,m(ll\l

2.4. Emissions Inventory

The emissions data referenced in this subsection were obtained from the publicly available
2004 California Almanac of Emissions and Air Qualìtl and the off-road emissions
inventory database. Brake dust and tire wear. although significant sources of PM, are not
induded in the following analyses 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
wil be identified during the discussion on environmental impacts in subsection 7.1.1 of this

~ Almanac data can de dOltmloaded at htlp:iiv,,\'1w,arb,ca,QÚv!ilQdi,,lmanacf,,lmanac04/aim¡ln;:c04.hlm.
'! The terms "ROG" and "NMHC" are use synonymously in this report to represent the component of

hydrocarbon most likely 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
Baseline Exhaust Emissions

Mobile Sources Statewide NOX Inventory
Baseline Exhaust Emissions

2000 2010 2020 2000 2010 2020

11ß6TPO 64STPO
o On.Road

fi Qff.Road

ii Plancs.Triins.&Ships:

428TPO
J004TPO 1961 TPO

DOn-Road
1m Off.Road

II Plancs, Trains, & Ships:

1274TPO

Figure 2.3 Mobile PM

Mobile Soiirces Slatewide PM10 Inventory
Baseline Exhaust Emissions

2000 2010 2020

10STPD seTPO

Dan-Road
I! Off.Ro,d

!i PIanos, Trains. & Ships

94TPD

Although the mobile source emissions inventory is decreasing overall as a result of State
and federal regulations, the figures show that both ROG and NOx resulting from Uie use of
land-based off..road engines (hereafter ~off-road engines"a) generally become a greater

t; The off.road estimates ìnclude recreational marine engines. but not trains, planes. or commercial 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 offMroad activity and more stringent control of on-road
heavy..duty trucks are largely responsible for the trends in ROG and NOx. Flat sales of
agricultural equipment and the lack of comparably stringent standards for planes, trains,
and ships explain the trend for PM.

Though not shown 10 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 projected to 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 federal 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 partculate matter emissions, due to the low-sulfur fuel
alone, would be reduce by about four percent due to the lower engine~out formation of
sulfates (ARB 2003). This would include virtually all off-road diesel engines currently
produced and those expected to be produced without advanced particulate emission
control technologies.

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 Slíghtly froni year to year due
to fluctuations in consunier 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
follow the population fraction. For example, noirpreempt NOx emissions exceed the
population fractìon and account for approximately 40 percent of the NOx inventory
attributed 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 reductìons.
This is dìscussed in greater detail in subsection 7.1.1.

~¡ PM and PM10 are virtually the same component in diesel exhaust; therefore. the terms are used
synonymously in t!lis report.
16 The NOx and PM percentages were obtained by comparing the 2020 off-road diesel data in Table 2.4 with

the 2020 total mobile 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 olf~road diesel
data in Table 2.4 and an assessment of 47.4 tons per day total statewide diesel exhaust PM from the 2004
Califomia Almanac of Emissions and Air Quality_
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- - -

Government
Emissions Inventory

Pollutant (tons per day)
Jurisdiction

2000 2010 2020- ,

,
PM' 11,6 7,1 5,1

California Authority NOx 236,1 157.2 101,0
NonPreempt Engines

ROG 23,5 1304 9,6

PM' 27,6 21,9 12.
Federal Authority NOx 35204 251,3 148,0
Preempt Engines

ROG 51. 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

Table 2.4
Off-Road Diesel Baseline Emission Inventories

Statewide Annual Averages

NC1c'~:

PM ø~i¡mi;i6~ h:..." been :r¡jj('~!t:d to rt:Hect 15 ptmw sidf!.r fuel 'i)ii¡;ctions 3110;1 2006

2.5. Federal Rules

In addition to the diesel Tier 1, Tier 2. and Tier 3 regulations already mentioned, U.S. EPA
promulgated Tier 4 emissions standards on June 29,2004 (see ~Controi of Emissions
from New and In-Use Nonroad Diesel Engines," (40 CFR 1039, Subpart U)), The new
emission standards are based on the same advanced exhaust aftertreatment technologies
likely to be employed by heavy..duty diesel on-road engines beginning in 2007. ARB is
proposing to adopt the federal Tier 4 standards for nOlrpreempt off-road diesel engines in
California. The federal rule also contains a t\vo step requirement to reduce the level of
sulfur in non road diesel fuel, first to 500 ppmw in 2007 and then to 15 ppmw in 2010.
California has already adopted a 15 ppmw sulfur diesel fuel program for California that
starts in 2006.

U.S. EPA has also adopted a rule that sets emissions standards 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
land-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.

2.6. 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 Maílout MSC 01-17. The purpose of this request was to
learn how far the technologies had progressed and to understand industry's concerns
regarding implementation, timing, and durabilty.

ARB held public discussions regarding future off.oad diesel standards at the Clean Air
Plan workshop and SiP Summit in Sacramento, CA, between February, 2002, and
January, 2004,

The Executive Offcer of the ARB, Catherine Witherspoon, testified at two U.S. EPA
hearings on June 10, and June 17, 2003, regarding U,S, EPA's then proposed Tier 4
rulemaking and ARB's intention to align with its provisions.

On August 23, 2004, staff posted a leUer 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 parties that the letter 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. Overview

The emission standards being proposed would signifcantly reduce the human health and
environmental impacts of PM and ground-level ozone. This secUon 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.

1: httP:i¡"'\"ww.arb.C3.CQvÎmsor9:!offroadfQ£complorcomp. htm!inlenile!ter08232004 .údf
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Figure 3,1

Eight Hour Ozone Non-Attainment Areas in California
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Over 50 percent of California's air basins fall within this designation. Mobile sources
presentlyi2 account for 68 percent of the total ozone precursors statewide (including
evaporative emissions 13), 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, Diesel Exhaust

In order to start a diesel engine, finely misted fuel is injected, directly, or indirectly via a
precliamber, into the engine's cylinder(s) with air that has been heated by piston
compression. The power oiitput of the engine is controlled by regulatíng the amount of fuel
injected, unlike spark-ignition engines, which generally increase or decrease power by
regulating tiie amount of air entering the engine. The heat of the compressed air in a
diesel engine evaporates the fuel, which then ignites as it mixes with oxygen under high
temperature 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 rate making it suitable in diesel applícations. Diesel engines operate
best under lean air/fuel ratios (more air than fuel), which leaves behind excess oxygen.

,2 Estimates are for the 2003 calendar year.
13 Evaporative emissions are included in this comparison bec.'1use it includes all mobile and slate'..ide

sources, not just exhaust.
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The pollutants of most concem in diesel exhaust are PM and NOx. NMHC and CO are also
present, but are not emitted at comparably high levels due to their propensity to 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

Particulate matter from diesel exhaust is made primarily of four components:

~ solid carbon soot,
~ volatie and semi..volatie organic matter,
- inorganic solids (ash), and
~ sulfate.

The formation of the solid carbon soot portion of PM is inherent in diesel engines due to
the heterogeneous distribution of fuel and air in a diesel combustion system. Diesel
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 fuel region that PM is
formed when high temperatures and a lack of oxygen cause the fuel to pyrolize 14, 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 emitted from the engine as diesel PM.

The volatie and semi~volatie organic material in diesel PM is often referred to as the
soluble organic fraction (SOF) in reference to a test method used to measure its leveL
SOF is primarily composed of engine oil that passes through the engine with no oxidation,
or only partial oxidation, and condenses in the atmosphere to form PM. The SOF portion
of diesel PM can be reduced through reductions in engine oil consumption and through
oxidation of the SOF catalytically in the exhaust.

The inorganic solids (ash) in diesel PM come primarily from metals 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 a PM component and has no impact on compliance witli PM
emission standards. However, it does impact the maintenance of PM filter technologies
because, in aggregate over a very long periOd of time, ash accumulation in the PM fiter
can reach a level such that it must be cleaned from the fiter.

The sulfate portion of diesel PM is formed from sulfur present in diesel fuel and engine
lubricating oil that oxidizes to fonn sulfuric acid, and then condenses in the atmosphere to

H Pyrolization is the process of using high temperature in an anaerobic environment to break down organic

matter and release volatie organic products.
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fom1 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 emitted from the engine as S02 (RIA4 2004),

3.2,1,1, NOx Relationship

In addition to directly..emitted PM, secondary nitrate (a.k.a. indirect) PM accounts for a
substantial fraction of the airborne particulate matter in some areas of Caliornia. This type
of PM consists primarily of ammonium nitrate and represents about 25 percent of
measured PM10 in the Los Angeles Basin (U,S, EPA 1997), Fine secondary nitrate
particles are produced in the atmosphere from the NOx emitted by diesel engines and
other sources. ARB believes that the control of secondary nitrate PM will be critical in
meeting California's air quality attainment goals for the future.

3,2,1,2, Health Issues

The need for lower emission standards to protect public health, especially with respect to
diesel PM, has prompted regulatory efforts throughout the world. Since virtually all particles
in diesel particulate matter are 10 microns or less in diameter (PM10), with approximately
94 percent of them less than 2.5 microns in diameter (PM2.5), diesel 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 1998). Accordingiy. both ARB and U.S, EPA have identified diesel PM
as a likely human carcinogen. Exposure to respirable diesel PM is associated with lung
cancer, acute 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 estimated health risk from diesel PM is higher than the risk from all other toxic air
contaminants combined. ARB estimates that 70 percent of the known statewide cancer
risk from outdoor air toxics is attributable to diesel PM (Almanac 2004). Statewide, the
estimated average lifetime potential cancer risk associated with diesel PM emissions is
approximately 540 extra cases per millon people 1:', or 250 extra cases per year (Almanac
2004 and RRP 2000), In the South Coast Air Basin, the potential lifetime cancer risk
associated with diesel PM emissions is estimated to be 720 extra cases per millon
people" (Almanac 2004), or approximateiy 150 extra cases per year (Almanac 2004 and
Census 2000). Communities that adjoin busy roads and freeways, distribution centers,
and other locations with large concentrations of diesel engines are particularly at risk.

Health impacts from exposure to the fine particulate matter component of diesel exhaust,
PM2.5, have been calculated for California, using concentration..response equations from

ló These potential risk rates are based on 1.8 ug/mò average ambient PM concentration and are averaged

over a 70 year lifespan.
1(, This estimate is for calendar year 2000 and distributes the risk over an average lifespan of 70 years.

23



several epidemiological studies (Lloyd & Cackette 2001). Both mortality and morbidity
effects could be associated with exposure to 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 emitted diesel PM2.5 is
1.8 micrograms per cubic meter (i.Ig/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 to 2,500
premature deaths, statewide, for the year 2000, Indirect diesel PM2,5 (at 0.81 ~g/m3
concentration level) is also estimated to contribute to an additional 900 premature deaths,
although the mortaliy 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 additonal 1,100 admissions were linked to exposure to indirect diesel PM2.5.

Staffs proposal, discussed in detail in subsection 4.2.1, wil require PM reductions up to
95 percent more than currently required for new off..road diesel engines.

3.2.2, Ozone

Ground-level ozone is created by the photochemical reaction between NOx and ROG.
Breathing ozone can trigger a variety of health problems including cliest pain, coughing,
throat irrtation, shortness of breath, and congestion. It can worsen bronchitis, emphysema,
and asUima. Ozone can also reduce lung 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 diffculty breathing when exposed to ozone pollution. Because ozone
forms in hot weather, anyone who spends time outdoors in the summer may be affected,
particularly children, outdoor workers and people exercising. Many Californians live in
areas where the federal ozone health standards are exceeded.

Ground-level ozone also damages vegetation and ecosystems. It leads to reduced
agricultural crop and commercial forest yields, reduced growth and survivabilty of tree
seedllngs, and increased susceptibility to diseases, pests, and other stresses such as
harsh weather. Ground~ievei ozone also damages the foliage of trees 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 wil be a part of California's post-2010 control strategy for
attaining the eight-hour ozone and PM2.5 air qualîty standards. The emission benefis
from these standards wil be incorporated into future SIPs. A commitment for ARB to
consider adoptîon of more stringent emission standards for off..road diesel engines is
included in an agreement to settle a lawsuit filed over the 1994 sip as discussed below.

In 1997, Uiree environmental groups. namely Communities for a Better Environment, the
Coalition for Clean Air, and the Natural Resources Defense Council, fied a complaint in
the United States District Court for the Central District of California. The lawsuit was fied
againstARS, Ihe South Coasl Air Quaiity Management District, and U.S, EPA related to
California's progress in achieving the 1994 sip commitments. 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), A1lhough the 2003 sip revision is
intended to replace the State's original commitments under the 1994 sip for the
South Coast, the settement agreement will remain in place until ARB fuiriis its obligations
as outlned.

The agreement contains a schedule under which ARB committed 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 later than
December 31,2004. The amendments to the off..road diesel regulatlon proposed in this
report are intended to fulfill ARB's commitment with respect to the settement agreement.

4, SUMMARY OF PROPOSED REGULATIONS

The staff recommends thai the Soard 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 Regulations for 2006 and Later Orf~Road
Compression..lgnition 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..lgnition Engines and Equipment, Part ¡..Ç" of
this report. The proposed regulatory language is intended to harmonize Caliornia's
exhaust emission requirements for new off..road diesel engines with those pUblished by
U.s, EPA on June 29, 2004 (69 FR 38958-39273), with minor differences as discussed in
section 5 of this report. Although the California and federal programs for diesel engines
will be similar upon adoption of this proposal, ARB wil retain its authority to further regulate
off.oad mobile sources in the future and its abilíty to enforce the regulations in California.

In sum, the proposed amendments require new off-road diesel engínes to meet more
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stringent exhaust emission standards for PM, NOx, NMHC, and CO than are currently
required. Enhancements to test procedures and the certification process are proposed to
ensure meaningful compliance with the new standards and to provide compliance flexibilty
without sacrificing air quality benefits. The fOllowing subsections discuss the major
provisions of the staff proposal in further detaiL.

The amendments, which are discussed below, can be categorized as feUows:

. Applicabilty

. Tier 4 Emission Standards and Implementation Schedules

. Enhanced Certification Requirements

. Enhanced Test Procedures, and

. Expanded Compliance Flexibilty Provisions

. Miscellaneous

4.1. Applicability

The provisions in this proposal continue to apply to off-road diesel engines produced for
sale in California with the exception of engines with a per cylinder displacement of less
than 50 cubic centimeters, engines used to propel locomotives, underground mining
equipment, marine vessels, aircraft, preempt engines and equipment, and off..road miltary
tactical vehicles or equipment that have been exempted from regulations under the federal
national security exemption.

Recreational marine engines less than 37 kW are the signifcant omission with respect to
the applicabilty of the Tier 4 proposal compared to previous off..road diesel regulations.
U.S. EPA has chosen instead to regulate these engines under a future rulemakíng 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 diesel standards
regarding this rulemak¡ng are currently being solicited. In response, ARB intends to
recommend that U.S. EPA promulgate a PM standard based on the reduction capacity of
oxidation catalysts in the near-term, to be followed with advance aftertreatment equivalent
levels 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 2009 gasoline fueled inboard and sterndrive boals (ARB 2001b),
Staff believes that the technology needed to adapt diesel exhaust aftertreatment to a
marine environment would be nearly identical to the tecnology needed for gasoline marine
engines. Until new standards are adopted, recreational marine engines wil 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-to-exceed
limits, and smoke test standards. Table 4.1 below identifes 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 i 2011
I

Noie,'
H¡;'a.~i3n. ;ii, (;ok,a. d;!(lCl 'r.¡ecl'O'\ e"g"'''~ bebw e ,.W :i'!! ..(;l!;(i ~"bjtCI to Il't PM ~11l;'.¡in;j
unt¡fthe2Ú10modeiy(;a"

:: E"gi"(i~ 37 o. W.., 56 m~., ()r;l 'NI ()r m",,,i'''g mt",t;m ~!,,,,d,,,do b, ci:,,'.pii'''9 wiH\ h~.;,1 ~1;¡md3fd~
e;;dyi"lhe2ú12rno1ltiye¡¡r,

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 outlned and scheduled 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 not proposing more stringent CO standards. Current emission
standards for all pollutants would continue to apply until the more stringent proposed
emission standards become effective.

Interim Tier 4 standards, targeting 50 percent tailpipe reductions in PM, would be
introduced beginning with the 2008 model year for engines less than 56 kW, and ultra
stnngent PM and/or NOx standards based on advanced aftertreatment technologies would
begin phasing-in on engines greater than and equal to 19 kW in 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 aftertreatment 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 inventory by 40 percent, the NOx inventory by 29 percent, and the NMHC
inventory by 12 percent. Reductions in NOx wil also reduce secndary nitrte PM
emissions. The resultng emission reductions wil translate into needed improvements in
air quality in California and assist in attaining applicable ambient air quality standards. The
benefis of this proposal are discussed in detail in subsection 7.1 of this report.
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r- =- --".~.= ~MAXIMUM L CO
ENGINE POWER

MODEL YEAR TYPE
grams per kilowatt.hour

kW.: 19 2008 and tater FINAL 0.401 75 .
I

. 8.016.6 ~,"-_._.-
i

iI
2008.2012 INTERIM 0.30 7.5

19 =' kW.c 37 .

I

. 5.5
2013 and later FINAL 0.03 4.7

2008 - 2012 INTERIM 0.30 I
, ,37:: kW-:56 J 4.7 . , 5.0

2013 and later FINAL 0.03

PHASE-IN . 0.19 0.40

2012-2014 " PHASE-OUT 4,7 . .
56'" kW .; 75 0.02 5.0

Al T NOx 3.4 5. 0.19
2015 and later FINAL 0.40

PHASE-IN . 0.19 0.40

2012. 201,1 ~ PHASE-OUT 4.0 . .
75:: kW.. 130 0.02 5.0

ALTNOx 3.4 :¡
. 0.19

2015 and laler FINAL 0.40---_..._..._--"'~,._,----
,

I PHASE.IN . 0.19
I

0.40
! 2011 .2013 PHASE-QUT .1.0, , .

130:: kW'" 560 I 0.02 3.5,
AlTNOx i 2.0I I ,, 0.19

2014 and later FINAL 0.40

2011.2014 INTERIM 0.10 0.40 3,5
560 kW 0( GEN L :: 900 kW . 3.5

2015 and later FINAL 0,03 0.19 0.67

2011 .2014 INTERnd 0.10 0.40
GEN ~ 900 kW . 0.67 3.5

I
2015 and laler FINAL 0.03 0.19

2011 - 2014
I

INTERIM 0.10 0.40
ELSE) ;. 560 kW . 3.5 3.5

2015 and later FINAL 0.04 0.19

Table 4.2
Proposed Tier 4 Off-Road Diesel Emission Standards
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4.2,1.1. Power Category Reclassìfcation

The new Tier 4 standards would be phased-in according to 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
Table 4.2 above with alternating gray and white shading. Fewer categories reduce the
burden on engine manufacturers at certification and allow more compliance options for
equipment manufacturers without sacrificing long-term post 2014 air quality benefis. For
example, more equipment fJexibílty allowances would be avaìlab!e within a power category
that could potentially be used to address problematic applications over a longer period of
time; however, the total number of flexibilty allowances for all power categories would
remain the same. Additionally, the previous power category defined by engines
37 :; kW -: 75 has been spli into wo separate categories defined by engines
37 :; kW -: 56 and engines 56 :; kW -: 75. This regrouping would more closely match the
degree of challenge involved in transferring advanced emission contra! technology from
highway engines to off..road engines by limitng advanced NOx aftertreatment requirements
to engines greater than and equal to 56 kW. This would ease the burden of certifying
engines between 37 :; kW -: 56 due to the less rigorous NOx standards.

4.2.1.2. Phase~in Allowances

A new feature for diesel off..road standards in staffs Tier 4 proposal is the gradual
phasing..in of aftertreatment NOx standards for some power categories. Manufacturers
would be allowed to continue producing engines that meet previously certified 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 to
75 percent of the engines produced in the 56 :; kW ~ 130 power category from 2012
through 2014 could be phase.out engines, and 50 percent would be permitted 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 altemate NOx standards for all engines in lieu of phase..in/phase--ut
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-o-Exceed (NTE) Limits

The NTE limits have been developed as a means to confirm the emissions penormance of
engines under all normal i~use operating conditions, not just those encountered during
certification testing. In the past, some diesel manufacturers were designing their engines
to perform differently depending on whether they were operated on a certifcation test cyde
or off-cycle (see subsection 2.3.3). This had a negative impact on emissions despite the
fact that the engines were meeting the certification limits. To ensure against a similar
occurrence in the future, staff proposes that the Board adopt NTE limits and test
procedures for new off-road diesel engines to align with federal Tier 4 NTE requirements
beginning in 2011. These limits and test procedures are similar to those that U.S. EPA and
ARB have adopted for 2007 and later heavy..uty on-road diesel engines. Table 4.3 below
shows the NTE starlng date that would correspond to each power category.

Table 4,3
NTE Implementation Schedule- - ,

Power Category NTE Implementation Model Year 1.2

kW~ 19 2013

19=kW~56
I 2013""

56 - kW ~ 130 i 2012 '

130 = kW= 560 2011 '

kW , 560 i 2011
,

Nçie~
Ali "'n;:"ni:~ ", 3 G,veri POW(,f c~1egory ~,,; ,,,(¡,,i,.,,d lO mMl1hu NTE lïmil~

Z NTE '¡""1$ ~r¡: no: ,,¡;p!'c.~b:f) 10' NO. ~"d NMHC or, phase.out i;11\l¡"e~ lh~t ~re i:.;:1¡¡ied
:0 1he ~,;m'e n"me"ç I""dt (" FEL~ ,l~ cflgine~ w!\;C.'i wme previC".l~,IY cenili"o (J(\cor n,,,
Tief3 'eau¡rêmer,t~

3 NTE iimit~ ",,,,,Id ;,ppiy in '201'2 lor (\nQin¡;~ in Hie 37 '-,.W'" 56 l/..w,,, t,.wge,'f' tl;;l( C(l
noicomp¡y ivi:h 20GB interim Ti"f~$taf\dafds.

., NTE. iim¡:~ (10 no: ;ip¡ii', !or eng'no~ c..i,li~ci 1e tr3n~¡enl ;,ltt.n1;ite FEI5 (AL T 20%) V"!"~$
Ih()~,,, ,.l\g¡ll"~ are ~1~C c~f¡;¡,;d te cpijcm,¡ u;iri,ief1 S(;il\d~fds

For off..road diesel engines subject to NTE limits, the engine manufacturer would be
required to 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. Manufacturers would be required to maintain a detailed description of
all testing as specified in the test procedures, engineering analysis, and other infomiation
that forms Uie basis for this statement.

For a limited time, engine manufacturers would be permitted to certify 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 specifc 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 limited in nature but cannot be resolved ìn time to meet
productìon schedules. The number of NTE deficiencies that a manufacturer can apply for
during the first three model years of the NTE requirement is unlimited. However,
manufacturers would not be allowed to apply for more than three deficiencies per engine
family for the fourth Uirough 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 detennine NTE thresholds
for each applicable pollutant. The detailed NTE requirements, including how to perform an
emissions test, can be found in the attached test procedures.

Table 4.4
Criteria for Determining NTE Limits 1

...-

Pollutant Apply NTE Multiplier of 1.25 when ". Apply NTE Multplier of 1,50 when ",

NOx NOx Standard or FEL - 2,5 g!kW-hr NOxStandard 2 or FEl-: 2.5 gfkW.hr

NMHC NOx Standard or FEL = 2.5 gJkW-hr NOx Standard i or FEL-: 2.5 g/kW-hr

NII.1HC+NOx NMHC+NOx Standard or FEL = 2.7 glkW.hr NMHC+NOx Standard" or FEL-: 2.7 gfkW-hr

PM PM Standard or FEL - 0.07 g/kW.hr PM 2 Standard or FEL 1-: 0.07 glkW.hr

CO Always Never

OÜier pr::w,~ior:~:ie ~ptc¡f¡ea ;tlih.e i(j~t proc"d:;re-s l:iiy Mleci (he c¡¡k"I,,¡iori of NTE hmi!t
i Eng;nes must be c\Hlified to these i¡mi1~ wil'lC:;lIM "'~e of AST owdi!s
:; For engines ciir¡i!¡ed to" PM FEI.Ii;ss than or eq",~llo 0.0; g!kW.hr, the PM NTE I¡m;! tl\;jll b" 0.02 ç.fJW.!1f.

4.2.3, Universal Closed Crankcase Requirement

Staff proposes to amend the regulations to require dosed crankcase requirements for all
off-road diesel engine engines ìncluding those previously exempted due to 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 to the atmosphere if these emissions are
added to the total of exhaust emìssìons and so long as the deterioration of crankcase
emissions is taken into account for the purposes of certifcation and in-use testìng (see
subsection 4.4.5). This provision would align crankcase requirements with 2007 federal
heavy-duty highway and California heavy-duty orrroad requirements.

4,2.4. Smoke Test Standards

Staff proposes to amend the smoke requirements for new off-road diesel engines to align
with federal Tier 4 smoke standards. These changes would become effective beginning ìn
2008 and phased-in by power category (see Table 4,1 above), With this change, engines
employing a particulate fiter and certified to a Famiiy Emission Limit (FEL) of 0.07 g/kW-hr
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or lower would be exempted from this requirement. Smoke levels would need to take into
account the effects of deterioration for certifcation and irruse testing. The particulate fiter
should effectively eliminate all visible smoke from an engine so equipped. Single-cylinder
engines, -propulsion marine engines, and constant..speed engines would continue to be
exempted 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 to align with the provisions in U.S. EPA's final rule allowing engine manufacturers
to benefit from producing engines certified to the Tier 4 standards prior to the 2011 model
year. In exchange for the early introduction of these engines, engine manufacturers would
be allowed to make fewer Tier 4 engines after 2011, a concept that U.S. EPA terms
"engine offsets" to avoid confusion with Averaging, Banking, and Trading (AB&T) program
credits, The number of offsets that could be generated would depend on the degree to
which the engines are able to meet, or penorm better than, the final Tier 4 standards.

Table 4.5 summarizes the requirements and avaílable 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 to earn the early introduction offsets. In other
words, the standards must be met without the use of A8&T credits, and actual 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, to avoid 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 Uie early Tier 4 incentive program for
equipment manufacturers (see subsection 4.7.2.6) where incentives for both the engine
manufacturer (A8&T credits) and the equipment manufacturer (f1exibilities) are needed to
ensure a successful early introduction of dean engines. Since 15 ppmw sulfur diesel fuel
wil be readily available in California by 2007, staff proposes 10 allow engine manufacturers
to begin certifying engines to the very low emission levels required for eligibility in this
incentive program, beginning with the 2007 model year.

An important aspect of the early incentive provision is that it must be done on an engine
count basis. That is, a diesel engine meeting new standards early would count as one and
one half diesel engines later. This contrasts with a provision done on an engine
percentage basis which would count one percent of diesel engines early as one and one
half percent of diesel engines rater. Basing the incentive on an engine count basis
removes the uncertainty regarding fluctuations in engine sales for different model 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 0( 56, prior to the 2012 model 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, non road diesel engines sold during
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the transitonal ~phase-in~ model years would not be considered "early" introduction
engines and would therefore not be elìgible for generating early introduction offsets.
However, such engines and vehicles would still be able to generate A8&T credits.
Because engines over 560 kW have no phase-in provisions, staff proposes to allow offsets
for early incentive engines in this power category for any model year prior to 2015. For the
same reason, there is no PM-only 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 offset-generating engine.

Table 4,5
Incentives for Engine Manufacturers

-
EARLY POWER QUALIFYING STANDARDS 1 PER-ENGINE

INTRODUCTION CATEGORY g/kW.hr INCENTIVE
_. _._-

19 - kW .; 56 0.03 PM
Final Tier 4 PM.Only 2 3 for 2 PM.Only

56:: kW.; 560 0.02 PM

19:: kW .; 56 0.03 PM 14.7 NMHC+NOx

56:: kW:: 560 0.02 PM I DAD NOx 1 0.19 NMHC
Final Tier 4 All 3 for 2 

GEN ;: 560 0.03 PM ¡ 0.67 NOx / 0.19 NMHC

ELSE;: 560 0.04 PM 13.5 NOx I 0.19 NMHC

Ultra Low NOx kW= 19 Final Tier 4 PM & NMHC ! 0.20 NOx 2 for 1

Nde~:
E",~¡"l.S must ¡¡ISO meet \t',e Tier 4 Cf;iri~c:i~,e em;~s¡on~ req(,;remerits :'lne m,-sl Oi' cert;fied fN ¡¡il oth"r Tier ~
r",quíremerit~ such as ir.rii"t\¡ ttlsiing 8M N01.To.Exeted testin¡¡ as appropriate.

_ oir"elS must be eamed prior Ie the stM! ct phase.in 1!:(¡\,iremO'H$ in :.¡:¡:I;ç;ole engine groups (prier to ;Wt3 br
19~~W~56 et!9¡:"S~ ¡¡;OL to 2012 ki, 56~kW"13û eni¡"1e~. prio' to 2011 lor 13ü~kW"56(J N\gines. t:¡iCI 10 2015 tc" ~56D
'KW(t.g:"sì

4.4. Certifcation

The amendments in this section are related to labeling, executive orders, test fuel, test
procedures, deterioration factors, and definitions.

4.4 1, Labeling

This section proposes federal alignment with most aspects of the labeling requirements for
off-road diesel engines and equipment as well as some California specific changes.

4,4,1.1, Flexibilty Label Content

Staff generally proposes to align \t.Jth federal labeling requirements for new off-road diesel
engines, except that the label 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 transitional flexibilty provisions for equipment manufacturers (f1ex¡bilty engines).
This proposal, including revised labeling content, is discussed in detail in subsection 5.1.1.

4.4.1.2. Rebuilt Labeling Prohibition

Staff also proposes to adopt language prohibiting the removal of the original label from
off.oad diesel engines that have been rebuilt or remanufactured. This proposal is

discussed in detail in subsectíon 5.2,

4.4.2. Executive Orders

Staff proposes to amend the current regulations to clarify that engines certifed under the
transitional f1exibllty provisions for equipment manufacturers, discussed in subsection 4.7
of this report, 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 flexibilty allowance, but may have been
issued previously so long as the engine was certified to the appropriate standards required
by the flexibilty provision. This requirement is discussed in detail in subsection 5.1.2.

4,4,3, Test Fuel

Staff proposes to align with the federal nonroad rule regarding the use of ultra IO\isulfur
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~sulfur diesel fuel will be the
only fuel available to the Califomia offwoad market by 2007, previously uncertifed new
engine families for that year may also use ultra IO\isulfur fuel as their certification test fueL.
Carry..over engine fami1es that have previously been certified using higher sulfur content
certification fuel must continue to certify 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
Equipmenl, Part I-B' will conlinue to apply through 2007 and beyond as applicable 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 equivalent 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. Staffs
proposed amendments to the current test procedures to restrict applicability to pre~Tier 4
engines and equipment are included in 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-Ignilion Engines and Equipmenl, Part ~B:
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The Tier 4 emission standards proposed in subsection 4.2.1 are based on using the
existing steady..state (modal) 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 transport 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 Cycle (RMC) Alternative

The optional RMC steady~state test cycle is a modified version of the existing steady~state
test cycle which allows continuous PM sampling Uirough 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. It also permits the
sampling of emissions to be done on a composite basis for the whole test as opposed to
sampling emissions modewby-mode. This continuous emission sampling approach allows
regeneration events from devices such as particulate traps to be captured more reliably
and wíth greater repeatabilty. Engine manufacturers would benefit from using this
optional cycle by virtue of the reduce cost in going to a single fiter. Furter, their test runs
will be subject to less test cell ~tuning" and fewer test runs wil be needed to "fìr 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 a 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 test cycles. The NRTC captures transient emissions over much of the typical
off-road engine operating range, and helps to ensure effective control of the regulated
pollutants. This new transient requirement is expected to significantly reduce in-use
exhaust emissions from off-road diesel engines by providing a more thorough and realistic
evaluation of emission control system performance. Proper transient 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 captures emissions at the eight
operating points that are typical for off-road diesel engines. Transient testing will also
identify emissions that result from speed and load fluctuations due to turbocharger
engagemenl, throtUe lag, etc (U,S, EPA 2004),

Transient testing would be required according to the implementatíon schedule shown in
Table 4.6 below. In general, the requirement is applicable to all engines at Uie time those
engines are first equipped with advanced aftertreatment 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-ut17 or flexibilty engines.

Power Category 1
2

kW.ç19 2013

19 = kW .ç 56 2013

56 = kW.ç 130 2012

130 = kW= 560 2011

Table 4.6
Transient Test Cycle Implementation Schedule

NCk,~:
t Tr¡¡n5i"rii te&iin,¡is notn.,.au¡n~ó for engines" 500 ~w

2 T'ansie"ilö~lins is nOlleauired ioisa~eous POllut3l\l$ (lO phase.c;,,! engines 01 flex. engil1s

4.4,43. 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 less effciently when cold, it is critical
to address cold-start emissions in the measurement test procedures. U.S. EPA has
determined, based on test data provided by industry, 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.oad engine witi 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 control
strategies.

4.4.4.4. Transport Refrigeration Unit (TRU) Test Cycle

Staffs proposal includes a provision for a four~mode steady-state test cycle designed
specifically for engines used in TRU applications. This test cycle is more representative of
TRU operation than the other steady~state cycles currently available and it may be used by
engine manufacturers in lieu of normal steady..state testing to certify their TRU engines.
Engine manufacturers opting to use the TRU test cycle \vill be able to test their engines
under a broad range of intermediate test speeds at specified test cycle engine load poínts.

l¡ This exemption applies only to phase-ut engines that are certifed to the same gaseous standards or

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. In general, the requirements would be nearly identical to the test
procedures adopted for implementation on 2007 and later heavy-duty orrroad 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 filters are weighed before and after emission
measurements, including requirements for more precise mlcrobalances. A single fiter
methodology would replace the existing multiple filter methodology for engines with
particulate fiters. The single filter proposal would represent a cost savings to engine
manufacturers.

4.4.5. Deterioration Factors

The purpose of this amendment is to ensure that technologies with undemonstrated
durabilty in off..road applications, such as partculate fiters and NOx adsorbers,
demonstrate compliance with the proposed emission requirements throughout their useful
lives. Furter, manufacturers that choose to vent crankcase emissions to the exhaust or

atmosphere in lieu of meeting a closed system requirement must consider deterioration of
these emissions when certifying their engines.

Listed below are proposed amendments applicable to the use of deterioration factors:

(1) Additive deterioration factor 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 would adjust the offcial emission results
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
deterioration factors would need to be specified to one more decimal place than the
applicable standard.

(2) Multiplicative deterioration factor for exhaust emissions. The use of a 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 life to exhaust emissions at the low..hour test point. For example, if
aftertreatment technology is used, it may be appropriate to use a multiplicative
deterioration factor. The manufacturer could then adjust the offcial emission results
for each tested engine at the selected test point by multiplying the measured
emissions by the deterioration factor. If the factor is less than one, one would be
used. A multiplicative deterioration factor may not be appropriate in cases where
testing variability is significantly greater than engine-to-engine variability.
Multiplicative deterioration factors would need to 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) Deterioration factor for crankcase emissions. If an engine vents crnkcase

emissions to the exhaust or to the atmosphere, the manufacturer must accunt for
crankcase emission deterioration, using good engineering judgment. Separate
deterioration factors may be used for crankcase emissions of each pollutant (either
multplicative or additve). Alternatively, combined deterioration factors may be
used that include exhaust and crankcase emissions together for each pollutant.

4.4.6. Definîtions

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 to assign standards more objectively, staff proposes to aJjgn with the federal
nonroad definition for "Maximum Engine Power.R The proposed definition provides more
standardized guidance than the previously utilized terms "rated power" and "power rating"
for determining which power category an engine belongs to and the applîcable standards it
must meet. 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 relationship 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 torque with engine speed. The nominal power curve must be within the range of the
actual power curves of production engines considering norma! 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 test speed is the single point on an
engine's normalized maximum power versus speed curve that lies farthest away from the
zero-power, zero-speed point. This is intended to ensure that the maximum speed of the
test is representative of actual engine operating characteristics and is not improperly used
to influence the parameters under which their engines are certfied. In such cases where
the definition of maximum test speed results in an engine speed that 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 alternative is more representative (see 40
CFR, Part 1065,10(c)),
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4.5. Durability and Warranty Provisions

The U.S. EPA nonroad rule did not make signifcant changes to the useful life, warranty,
recall testing periods, selective enforcement audit, 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 to
more thoroughly reflect the emergence of advanced aftertreatment technologies. However,
other provisions have been modified or appended such as in-use testing, defect reporting,
replacement engine provisions, separate aftertreatment 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
rulemaking, although it does obligate manufacturers (at least on paper) to certify engines
that will meet NTE limits 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 i!ruse 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 to retain its own ¡n..use complìance and recall program for off-road diesel
engines as previously adopted under Articles 2.1 - 2.3, Chapter 2, Tite 13, California
Code of Regulations. No changes to 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 reports would be triggered by a number of incidences that are
proportional to engine power and the number of engines in an engine family, rather than to
a fixed percentage as was previously practiced. The new approach should result in fewer
overall defect reports being submitted by manufacturers than would othewise be required
under the old defecHeporting requirements because the number of defects triggering the
submission requirement rises with the engine family size.

As shown in Table 4.7, an investigation threshold of 10 percent of total production, or 50
engines, vmichever is greater, for any single engine family in one model year shall apply to
engines less than or equal to 560 kW. In addition, a defecHeporting threshold of two
percent of total production or 20 engines wil apply, whichever is greater. For engines
greater than 560 kW, the same percentage thresholds apply, but the percentage values wil
be extended down to smaller engine families to reflect their disproportionate contribution to
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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 Attachment 1 and
Attachment 2.

Table 4,7
Investigation and Defect-Reporting Thresholds

for Varying Sizes of Engine Familes

Engine Size Investigation Threshold DefecHeporting Thresliold
- -

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+: 100/0
750+: 2%

4.5.3. Replacement Engines

In Calífornia, manufacturers are currently required to submit a report on the number and
types of replacement engines they sell at the end of a model year. U.S. EPA added
regulatory language to its 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 statement that manufacturers may
not use the replacement..engine exemption to circumvent the regulations. In additÎon, 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 to
incorporate similar language for its 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 Afterlreatment Shipment

U.S. EPA promulgated provisions that allow engine manufacturers to ship engines to
equipment manufacturers without aftertreatnient devices installed or othelVise included as

41



part of the engine shipment. This allowance would temporarìly exempt engines from final
assembly in cases where it would be impractical to install aftertreatment devices on the
engine before shipment or where shipping the engine with aftertreatment already installed
would require it to be disassembled and reinstalled when the engine was placed in the
equipment. To ensure that the aftertreatment device is properly installed and used with the
engine that it was certifed with, the federal rule requires the following:

. Engine manufacturers are required to include the aftertreatment devices in the price of
the engine and provide detailed and clear instructions so that the equipment
manufacturer can readily install tJie engine and its components in a configuration
covered under the executive order held by the engine manufacturer.

. Engine manufacturers must have a contractual agreement obligating the equipment

manufacturer to complete the final assembly into a certified configuration.

. Engine manufacturers must ship any aftertreatment devices directly to the equipment
manufacturer or arrange for their shipment from an aftertreatment device supplier.

. Engine manufacturers must tag the engines and keep records.

. Engine manufacturers must obtain annual affdavits from each equipment manufacturer

as to the parts and part numbers that the equipment manufacturer installed on each
engine.

. Engine manufacturers must conduct a limited number of audits of equipment

manufacturers' faclHUes, procedures, and production records to monitor adherence to
the instructions it provided.

U!tmately, the engine manufacturer ¡s responsible for the in..use compliance of the engine
as installed. Staff proposes to adopt the federal language for the separate catalyst
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 straightfof\"Jard and non-controversiaL. A detailed explanation can be found in staffs
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

Issue Federal Regulatory Provision

A licabmi to alcohol-fueled en

Prohibited controls

Emission-related maintenance instructions

En jne installation instructions

En ine labels

En ine famil definiton

Test en jne selection

Deterioration factors

En ¡nes that use noncommercial fuels

Use of ood en ¡neenn .ud ment

Se arate shi ment of aftertreatnient

Exem Hons

1m ortin en ¡nes

Hearin 5

r

1039.101,1039,107

1039,115

1039.125

1039.130

1039.20,1039.135.1068,320

1039.230

1039,235

1039,240

1039,615

1068,5

1068,260

40 CFR 1068 Sub art C

40 CFR 1068 Sub art D

40 CFR 1068 Sub art 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 aHgn with federal requirements and would provide
assurance to off-road engine manufacturers that they vvill not face recall if they exceed
certification standards by a small amount during this transition to cleaner diesel
technologies. Although off..road manufacturers are expected to benefi greatly from tl1e
experiences gained in the on-road sector, which must meet similar standards several
years earlier, designing an engine to meet the diversity of applications in the off-road
sector wil stil be challenging. The allowance would provide relief for a limited number of
model years after the Tier 4 offwroad standards take effect and would be similar to the
provisions for 2007 and later on-road heavy..duty diesel engines.

Table 4.9 below shows the compliance margins being proposed and their applicabilty.
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-" " ,,-

Model
NOx PM

Engine Power _.... .m

Years Add-On Levell Lr Operating Add-On Level ~
(llfkW.hr) Hours (gIkW.hr)

19:: kW.. 56 2013 - 2014 none 0.01

0.16 " 200
56=kW.-130 2012.2016 0.25 2001 - 3400 0.01 I

,

0.34 ~ 3400
I

0.16 " 2000

130'" kW= 560 2011 - 2015 0.25 2001 .. 3400 0.01

0.34 , 3400

0.16 :: 200
kW'" 560 2011.2016 0.25 2001 .3400 0.01

0.34 ,. 3400
I

Table 4,9
Add-On Levels Used in Determining In-Use Standards

"ppi,e"!):,, Or1iy ie ¡nose eri9""'1i 'e¡¡dyLt'g 10 $\~"(:;¡'¡;$ (H w,¡i FELs;;1 01 below 2.1 g¡~W.llf NOA
2 1")¡:i;c;;~I,, ,,"Iy \0 (110$(; englr.es cen¡(ying 10 sland,-.ds or wiih FELs ,I( ü' below lhe Tier 4 PM ~la"d;¡,d$

(0.02 ¡¡i"..'.ti( ler 56 "WJ ~ 560 cwiri(!$. (\.03 g:'kW.hr for 1$:= "IN '" 56 ",n,,;rrf)s ..rid tor ~ 5iiO kW er1\iiries ¡"
ger:"ra\t, $~1$. ;;nd 0.0.1 g/~W'''riorallolr,,,r'' 560 hp erig¡nt:S)

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 fulfil the same reporting and authorization
requirements to ARB regarding engines certifed in California as they are to U.S. EPA
regarding engines certified 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 AS& T program is applicable
to NMHC, NOx, and PM emissions and the Tier 4 A8&T program would continue to be
applicable to these same pollutants. In U.S. EPA's final rule, the basic structure of Uie
existing A8&T program was retained, but a number of changes were made to
accommodate the implementation of the new Tier 4 emission standards. These changes
to the AB&T program are intended to enhance the abilty of engine manufacturers to meet
the more stringent Tier 4 standards while limiting the production of very high-emitting
engines. The new A8&T program also aims to avoid any unnecessary delays in the
transition to new exhaust emission control tedinologies.

Staff is proposing that the Board adoptlhe amended federal AB& T program provisions.

44



Since the proposed AS&T program for use in California would be identical in nature to the
federal AS& T program, staff is not providing an exhaustive explanation of the specific
requirements. Only the major provisions of the program are discussed below. The
complete proposed AB&T program provisions can be found in Attachment 2 of this report.

4.6.1. Family Emission Limit (FEL) Caps

The existing AS& T program for off~road diesel engines includes FEL caps, or limits, on the
maximum emission levels from cred¡t..using engine families. No engine family may be
certified above these FEL caps. These limits provide manufacturers with compliance
flexibilty while protectng against the introduction of unnecessarily high-emittng engines,

Table 4.10 contains the proposed FEL caps and the effective model year for the FEL caps

(along with the associated proposed Tier 4 standards). As proposed, a new transient test
wil be required for most engines, as well as the current steady-state test. The FEL
established by the engine manufacturer will be used as the enforceable limit for the
purpose of compliance testing under both test cycles. In addition, under the NTE limits, tie
FEL times the appropriate multîplier wi1 be used as tlie enforceable limit for the purpose of
such compliance testing,

45



Table 4,10

FEL Caps for the Tier 4 Standards in the AB& T Program--

I

NOxor NOxor
PM PM

Power
Model Year

(NMHC+NOx) (NMHC+NOx) Standard FEL Cap, Standard FEL CanCategory i

nlkW.hr- , .........-

kW.; 19 2008 + (7.S) , (10.5)' for.. 8 kW
0.40 ~ 0.80

(9.5\' for - 8 kW

2008.2012 (7.5)1 (9.5)' 0.30 0.60
19:: kW .:37

2013 + (4.7) 3 (7.5):' 0.03 0.05 ~

2008 ¥ 2012 s 0.30 0.40
37:: kW.: 56 (4.7)1 (7.5)'

2013.. u 0,Q 0.05 ~

56=kW.:130 2012.. 0.40 0.80 lM 0.02 0.04 ~

130= kW= 560 2011 .. 0.40 0.80 )..~; 0.02 0.04 .;,

I

3.5
kW:o 560 201'.2014 6.2 0.10 0.20

0.67 ~

Generator Sets
2015 + 0.67 1.07 ) 0.03 0.054kW:o 560

Else
2015 + 3.5 6.2 0.0.1 0.07 ~

IkW" 560 I

Nc(~~,

Th" h; ¡hi: preyic,,~ hei ccrnb¡l1~d (NMHC~NO"j sliind;¡¡i or' FEL c.p. Th~~" i.we!~ 3re '1-?1 being fevi~e(l ;l:'d ore In¡led Ii"re ~o!ely
rorw!erer.æ

2 ,; m"nufaC!Ulê( may dtf;iy im"jem"rd;i¡ü" 1l1"1¡1 :WW ;¡nd If-.en ~mpiy wiii,;i PM tl¡¡1dard c! O.GiJ g¡¡¡W.h, for ¡¡i'.cooled.

i-",id'si:;l~ble. d¡'ect.i"ieciior;engine~ undcrßk'Y
;1 n~;~,~ ii c(;mp,,,,,d INMHC'NO~j s1ilf";!a'c~ Ct FEL c.ap.
., I,:; ,le~ç"be6 in :he fOiiow'''g ~ec!iori. &. ~m31i r,umber of e"g"'\(:~ ~,e :ilic'..IÓ1l to """li(;d t~.;" FEL C,1"
" Hw FE!. C-¡;~ dO r,at 3ppiy ¡¡ lhe m~n"t;¡Clw'0r Opl~ out 01 the 2COB $t.~n(!?-'ó", In ~UÜi ca~e~. the ex,,,tmg T,t:! 3 $\;;nd~ra:, ~n" FEl

cap"coribm'C:lCil:;ply.
G The 1'EL ç;.,,$ ,ippi)' ,n m"á~1 y~", 2012 it' ihe- m;¡ri"lact",ier o;:\~ 0"'1 of tr,c: 2GCS Z!3"d~!d~
7 For èrrg,rrt:$ Cè'1if,i:d &.$ pI';¡$".ln,i ~~')g"W:;. the NI.HiC'NOx 1'EL Ç¡¡PS ie, 1h,- T,~" 3 $1~ná¡¡rd¡¡ ~(;Ply.

Ii 1'0' e;r:9:"'e~ c;inif,,.ct!o !hi! altern",tive NOx ~t3rió;¡ds dClririg the- ph.%i:':n. iI~"" NO,. FEL c.~ps $h()wt) in T;;blli$~, j2 3"ij .L13 ;;;)''1,.
9 T"", 0,67 \l.Ck'N.h,. NOx $i~r.ij~,c ~¡I'P""S en!,. to ef'..ines ~lx,." %0 ~w '-$eO' in gene-'~:Of ~"f~.

4.6,2. Limited Use of Higher FEL Caps

U.S. EPA ís 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 to the new standards
and wiU allow manufacturers to produce a limited number of engines certified to these
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earlier standards in the Tier 4 timeframe. The allowance to certify up to lhese higher FEL
caps will apply to Tier 4 engines 19 = kW = 560 beginning as early as the 2011 model
year, and will apply to engines above 560 kW starting with the 2015 model year, The
provisions are intended to provide some limited flexibilty for engine manufacturers as they
make the transition to the aftertreatment-based Tier 4 standards while ensuring that the
vast majority of the engines are converted to the low-emission 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 certify up to 40 percent of its engines
above the FEL caps shown in Table 4.10 over the firsl four years the aftertreatment-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 stil 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 presents the model years, percent of engines, and higher FEL caps that wil
apply under these allowances. Engines certified under these higher FEL caps during the
first four years would not be required to peiform transient testing or NTE testing, and
air..charged engines 56 = kW = 560 would not be required to have closed crankcase
controls. 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 dosed crankcase controls.
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Table 4,11

Allowance for Limited Use of FEL Caps Higher than Tier 4 FEL Caps
~ " " ..-

Engines Allowed NOx FEL Cap PM FEL CapPo\ver Category Model Years to have Higher
(glW-hr) (gIkW-hr)FELs -, _.,.

2013-2016 , 40%"
19:: kW.o 56 Not applicable 0.30

2017 + \ 5%

2012.. 2015 40% ~ 4.4:'forhp.:75 0.40 ~ for hp .: 75
56:: kW.-130

3.8 3 for hp;: 75 0.30 ~ for hp :; 752016 + 5%

2011 - 2014 40%,"
130.:kW::560 3.83 0.20 '

2015 + 5%

2015.2018 40%- ~,.~,
,. 560 kW 3.S 0.10

2019 + 5%

NC¡!t$;

For manufacturer: c!\Oo~¡ng to c-¡it 0;.1 of the :wca moóel year Tier ,t ~l,~l1d"'rd$ (er i:ng;ne¡¡ 37 "f.W" :'-6 ;ini: iri¡¡te:id comply wilh 1M Tier ,:
:;i:.ndards !;e¡¡innir.g i" 2012. (t.,.. ,:0% allCw:ince wo",fa apply te mOO,;1 ,,;(1,,:; 2012 11)1°'"°11 2015. and the 5% ailowance wC;;ld ¡¡pply j(
model year 2016:ind H\eieaHti-

:: Ccmph;;r.ce w,111 ,10% limil is determined t:y acdon¡¡ (he perce"! or "rigmt's 11&\ 1\,,1/(: fEL& above uw FEL cap:; shown in T:!i,H(j -1.10 '"
,,~ch ef me leur yea,s. A m:i..,laC1U1(lf may notl1¡;ve more than 20% c! iis engines excooilthe FEl C-pS shov.. in T at;le .t. to in any model
y~ar in "ny pCwercil!e(¡O¡Y.

~~ Tne ;¡iie,nnc,¡ to cer¡ily io 1he higher NOx FEL cap it no! app¡icat:ie du"r,g lIie ph;'lH,.in p",icd.
., Tl\1.' highe, PM FËL cap is appliante 10 pn1;~e.o"t e:\gines ¡:miy d",i"9 ti1(' ph%e-'" ponod.

S TI\(\ ¡imile of ':0% or 5% 3!io',Wd (0 exceed It,e NOx FEL cap wOuid apply to engiMs "sed in geni:iiiw, ~(% ord\,. (Er.gines '" 5ßD kW vSM
in olher machines aw a¡lowed to have a NO" FEL:!~ high as 62 g!~W.:".¡ The limils at .IG%. 0' 5% :!!IOWcd to e~ce"d the PM FEl c~p
wo:;!a iipp!,' W ¡¡II (!~_9¡r.r;~ ahove 560 "w.

4.6.3. Restrictions

Under the Tier 4 program, manufacturers could Simultaneously produce two different
groups of 56 = kW = 560 engines during Uie 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. In the other group ("phase-in enginesr.), 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
a!!owed to transfer credits 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 to average with engines certified to the
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0.40 glkW-hr NOx standard, but these credits would be subject to a 20 percent devaluation
to compensate for the contrbution of NMHC in the Tier 3 standard. Thus, each gram of
NMHC+NOx credits from the phase-out engines wil be worth 0.8 grams of NOx credits in
the new AB&T program. The abi!ty to average credits between the two groups of engines
wil give manufacturers a greater opportunity to gain experience with the 10w..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 restrction wil 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 to use Tier 2 credits on Tier 4 engines. Only Tier 3 credits could be used under the
standard provisions.

An additonal restriction concerns the use of AB&T credits above the 560 kW threshold.
Because the standards for Tier 4 engines greater than 560 kW wil not be based on the
use of PM aftertreatment technology in 2011. or NOx aftertreatment for all engines except
generators in 2015, manufacturers will not be allowed to use credits from these engines to
demonstrate compliance with engines equal to 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 wil be allowed for those manufacturers
that need to certify "split engine familes during the phase-in years. These engines wil be
allowed to participate in the AB&T program. Table 4.12 presents the FEL caps that wil
apply to engines certified to the altemative NOx standards during the phase-in years.
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Table 4,12

NOx FEL Caps for Engines Certifed to the Alternative NOx Standards
"- " "

ff

1Alternative NOx Standard

1
NOx FEL Cap

Power Category
(glkW-hr) (g1kW-hr)

, " ,"'. -

56= kW 0: 130 
2.3 3.050/50/100 phase-in oplion

56=kW.:130 4.4 (for 56 :: kW 0: 75)
25125125/100 phase-in op!ion

3-4
3.8 (for 75 = kW.: 130)

130= kW= 560 2.0 2.7
._-_.

Since manufacturers will be allowed to use A8&T for demonstrating compliance with the
alternative standards for engines 56 = kW = 560, manufacturers will also be allowed 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 alternative standards limited by the 40 percent cap over the first
four years. For manufacturers certifying under the reduced pliase-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 (glkW-hr)

56=kW.;130 4.4 forkW.: 75
50150/100 phase-in option

2012.1013
3.8 for kW '" 75

130'" kW'" 560 2011.2013 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
report, respectively.
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4.7, Equipment Manufacturer Transitional Flexibilty Provisions

The sections that follow describe the main components of the U.S. EPA Tier 4 flexibiliy
program, which is similar to the proposed California provisions with the exception of
labeling requirements for flexibilty engines. California's proposed modifcations to the
label content are discussed in subsection 4.7.2.9.

4.7.1. Original Flexibilty Program

California incorporated U.S. EPA's transitional 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 allowances according to U.S. EPA data.

Engines that do not meet current model year emissions standards, but which have been
previously certfied, 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 transitional flexibilty program for equipment manufacturers. The flexibilty program is
intended to provide relíef in the event that an engine supplier 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 modeL. Each equipment manufacturer is permitted to install previously
certified engines in equipment adding up to 80 percent of one year's national production
spread out over a period of seven years. There are additional allowances for small volume
manufacturers and for hardship situations that can extend the percent of production
allowances. TIie provisions of this original program were not intended to be used beyond
the 2014 model year.

Equipment manufacturers do not need to apply for permission to use these provisions;
however, engine manufacturers must annually submit a list of equipment manufacturers
requesting flexibility engines, including engine models and quantities, as part of their
certification applications. The program is administered 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 limits 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, flexibilty engines were not specifically required to posses
emission labels indicating their participation in the program. Some manufacturers have
voluntarily attached labels to their flex engines, but in most cases the information they
provide serves little purpose in helping to identiy the specifications of the engine.
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4,7,2, Tier 4 Flexibilty Program
In 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
modeled after the original program, this new provision includes severa! new and enhance
features to protect against possible abuses and to provide better understanding of the
extent to which the flexibiliy provisions are being used and distributed. No longer allowed
is the provision for using uncert¡fied engines in applîcations below 37 kW. The Tier 4
program also identifies new opportunities for flexibilty not provided for in the original
proposaL. The following subsections summarize the main components of the program,
including a supplement to the federal program proposed by staff to ensure a more
identifiable and enforceable deployment of flexibilty provisions in California through more
descriptive engine labels.

4.7.2.1. 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 cumulatlve quantiies that sum up to 80
percent of a single year's national production at the end of the seven year period. The
allowances would apply separately to each of the five Tier 4 power categories, as defined
in subsection 4.2.1.1, with eligibilty beginning the year Tier 4 standards first apply to that
category. With fewer Tier 4 power categories than under the previous program, more
engine famiHes will populate each category resultng in proportionately more flexibility
allowances that could potentially be used to extend the lead tìme for bringing an especially
challenging engine family into compliance with the Tier 4 standards. Table 4.14 shows the
applicable usage periods for each power category.
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Table 4,14

Flexibilty Usage Periods

Power Flexibilty Flexibilty Period Opti Flexibilty Standards
CateQorv Proqram (Model Years)

-

Tîer2J 2000 - 2006 Preontrol!ed
.0 19kW

Tier -1 2008.2014 Tier 2 Standards

Tíer2f3 1999.2005 Pre-controlled

19= kW..37 T¡er4 2008 - 20i,i Tier 2 Standards

Tier 4 Delayed 2012 -2018 Model Year 2008 TIer 4 Standards

Tier 2/3 2004 - 2010 TIer 1 Standards

37= kW.c 56 Tier 4 2008 - 2014 \ Tier 3 Standards

Tier 4 Delayed 2012.2018 Model Year 2008 Tier 4 Standards

Tier2f3 2004 ~ 2010 Tier 1 Standards

56= kW-o 75 Tier 4 2012.. 2018 TIer 3 Standards

Tier 4 Delayed 2014 . 2020 Model Year 2012 Tier 4 Standards

Tier2!3 2003 - 2009 Tier 1 Standards

75= kW.: 130 Tíer4 2011 - 2017 Tier 3 Standards

Tier 4 Delayed 2014.2020 Model Year 2011 Tier 4 Standards

2003 . 2009;'

Tier2i3 2001 .. 2007 3 Tier 1 Standards

130:.kW:.560 2002 . 2008 ~

Tier 4 2011 .2017 Tier 3 Standards

Tier 4 Delayed 2014 - 2020 Model Year 2011 Tier 4 Standards

Tìer 2J3 2006 - 2012 Tier 1 Standards

:;560 kW T¡er4 2011-2017 Tier 2 Standards

Tier 4 Delayed 2015 - 2021 Model Year 2011 Tier 4 Standards

Not/)$
Tr,i"i."age¡:er¡¡:d;~orciya...,,¡iab¡'" ,i,r,!(:¡¡'n,;/;4"iar.d;¡¡cbnav"c(:"r:m(:!$\aiklgii'20Ci!ì

;; App!¡eslolhepowerr;¡nse t30"k'N~225_

~ l;ppi1(,~ !C lhe PC'''"I r,1I1ge 225 ~ kW ~ ,:,,0
" Appi¡,,~ 10 the- pewei ¡anGe 450 '" ~W" 5(

Staff estimates that the entire 80 percent f1exibîlty allowance, if used to its maximum extent
by all equipment manufacturers, would result in a one percent increase in NOx emissions
(2.1 TPO) and about a six percent increase in PM emissions (0.6 TPD), statewide, in
2020. However, the equipment manufacturer flexibility program is a key factor in assuring
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suffcient lead time to implement the Tier 4 standards as scheduled.

Regarding flexibilty allowances, the follmving engines would not have to be included in the
equipment manufacturer's percent of production calculations: 1) diesel off..road equipment
using engines built before the effectîve date of the Tier 4 standards, 2) equipment using
engines certified to the previous Tier of standards under any small business provision,
3) all engines certified to the Tier 4 standards, including those engines that produce
emissions at higher levels than the standards, but 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 allowed to 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 flexibilty program allows equipment manufacturers to choose
when to 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 final
Tier 4 standards rather than the start of interim standards. Allocations for engines less than
19 kW must be used starting in 2008 since no interim standards are specified for this
range of engines.

Although this provision has the potential to delay the promulgation of final Tier 4 standards
from a fJeet..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 wi! have to
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
make up for the unused flexibilty engines resulting in greater short..term PM benefis 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
manufacturers as under the original fleXibility program, or an optional provision that would
allow fewer allowances per power category, but which could be spread out over multiple
engine familes.

Under the original proposal, a manufacturer would be allowed to exceed the 80 percent of
production total for its f1exibilíty allowances 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 permittng a total of 525
flex engines to be produced per power category over a seven year period for use in
applications less than 130 kW with no more than 150 flex 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 ¡¡mit on
the number of engine familes for which these alternate allowances apply.

4.7.2.4. Technical Hardship Allowances

Staff recommends adoption of a new provision for the Tier 4 flexibilty program that would
allow equipment manufacturers to petitíon additional rehef on the basis of technical or
engineering hardships. Allowances of up to 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 manufacturer, i.e., a manufacturer who
produces both engines and equipment, could petition additonal fJexibHity allowances, but
only if that manufacturer was installng an engine from another manufacturer into one of its
own chassis, or vice versa. This provision is most likely to benefit non-integrated
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 A8& T to ease the burden of compliance, if necessary.

This additonal flexibility allowance would only be available for the Tier 4 power categories
19 ;; kW ;; 560 since engines less than 19 kW wil not require advanced aftertreatnient,
and nearly all of the equipment above 560 kW is produced by manufacturers qualifying for
small volume allowances described in subsection 4.7.2.3.

Appeals for relief under this provision would need to be made in writing to the Chief of the
Mobile Source Operations Oivision 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 engineering hardship condii¡ons Uiat are beyond its controL It must also
demonstrate that it has exercised reasonable precautions to avoid the situation. The
exemption could only be granted upon written application settng forth essentially why the
previously successful relationship bel\veen engine and equipment manufacturer has not
provided adequate lead time to address a partiCUlar equipment modeL

An application for technical hardship exemption would not be granted unless the equipment
manufacturer demonstrates that the full 80 percent allowed under the percent of production
allowance is reasonably expected to be used up in the first two years of the seven-year
flexibility period. Furthermore, any technical hardship allQ\vance would have to be used up
within two years after the Tier 4 percent of production allowances start for any power
category.
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4.7.2.5. Retroactive Use of Flexibilties

The Tier 4 f1exibì!ty program allows equipment manufacturers to start using a limited
number of their Tier 4 flexibilty allowances, including small volume allowances, once the
seven..year period of the original flexibility program expires. In this way, a manufacturer
could continue exempting a troublesome Tier 3 application, if necessary, beyond the
allotted time of the orìginal flexibility program. Equipment manufacturers may use no more
than 10 percent of their Tier 4 percent of production allowances, or up to 100 of their Tier 4
small volume allowances, prior to the commencement of the Tier 4 standards for each
power category. Flexibilty allowances provided under the technical hardship provision
cannot be used retroactively.

Using Tier 4 allowances early will reduce the number of allowances available for
transitoning to the Tier 4 standards. The amount of equipment utiized early wil be
subtracted from the total Tier 4 allowances, leaving the remainder to be applied in the
norma! timeframes, The short-term emissions impact associated with the early use of
flexibility allowances in California would likely be negligible.

4.7.2.6. Early Introduction Incentives for Equipment Manufacturers

In addition to the flexibilty provisions already mentioned, equipment manufacturers may
earn unlimited additonal allowances for the early introduction of Tier 4 compliant engines.
This incentive provision is generally applicable to engines 19 ;: kW ;: 560. and conditionally
applicable to engines above 560 kW.

The purpose of this provision is to allow equipment manufacturers an opportunity to share
in the benefis for tlie 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 long as that manufacturer meets certain
criteria. If the equipment manufacturer fails to meet the requisite conditons, or declines the
flexibilty allowance, the early introduction benefits faU back to the engine manufacturer (see
subsection 4.3 for details).

Equipment manufacturers installing engines complying with the final Tier 4 standards would
earn one flexibility allowance for each early Tier 4 compliant engine used in its equipment.
Equipment manufacturers installng engines 56 ;: kW ;: 560 that comply with the final Tier 4
PM standard and the alternative NOx standard would earn one.!ialf of a flexibility allowance
for each early Tier 4 engine used in its equipment. Table 4.15 below ilustrates some of the
criteria for determining an early Tier 4 engine and the earned f1exibilty benefits.
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Table 4.15

Offset Generating Incentives for Equipment Manufacturers

POWER
CATEGORY

QUALIFYING STANDARDS
(gfkW..hr)

0,03 PM 14.7 NMHC+NOx

INSTALLATION
DEADLINE

LEXIBllITY
LLOWANCE

19 :: kW -: 56 December 31, 2012 ' 1 for 1

0.02 PM! 0.40 NOx í 0.19 NMHC ilor 1

56=kW=130
0.02 PM f 3.4 NOxfU.19 NMHC ~

December 31, 2011
1 fo(2

0.02 PM I 0.40 NOx f 0.19 NMHC 1f0(1
130= kW= 560

0.02 PM 12.0 NOx! 0.19 NMHC;'
December 31, 2010

1 for 2

GEN :- 560 0.03 PM ¡ 0.67 NOx I 0.19 NMHC
December 31, 2014 1 for 1

ELSE;: 560 0.04 PM f 3.5 NOx f 0.19 NMHC

Ncte~:
The i"~t"lI¡Hicn dll1e lor 37 ~.WJ.. 5£ (ing;nes t"urCl'¡¡SM horn m3'\LIJct:;I("~ ChOO~l"g to cpt oul d the 2coa mOdel y",,' Tier.~
~t¡¡ndafd~ ,me ins!ead ctlmpiy with the Tie¡,: stiindan:is N,gir,n,ng '" 2012 W()lJi(1 be Occ"mbc( 3\, 2ûl t

2 To be ei;gibl"', N,g¡"""~ must mßcl U,,. 0,02 gikW.I'' PM ~:¡¡nc,~'d :;~.d :~\e ¡¡i!,.m¡¡t;v" NO~ ~t¡¡nd¡¡'d$

Benefis would be generated and used on an engine power basis across any of the power
categories within the 56 :: kW :: 560 power range. For example, an early introduction of
seventy..five 500 kW engines could be used to offset three..hundred and seventy..five 100
kW engines (75-500 kW = 375-100 kW = 37.500 kW), Olher restrictions apply regarding
the generation and use of early introduction allowances pertaining to engines greater than
560 kW.

To provide assurance that early Tier 4 compliant engines wil be placed into equipment
within a reasonable time frame, engine manufacturers are required to certify candidate
engines before September 1 of the year before the Tier 4 standards take effect in order for
them to be eligible to earn offset generating credits. Similarly, equipment manufacturers
must install offset generating 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 obtain limited additonal relief by
providing evidence that, despite its best efforts, it cannot meet the implementation dates,
even with all the flexibility provisions outlned above. Such a situation might occur if an
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engine supplier, without a major business interest in the equipment manufacturer, were to
change or drop an engine model very late 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 earliest date of noncompliance, must
indude 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 to
the company would result if relief is not granted. Staff intends to work with the applicant to
ensure that all other remedies ava1!able under the flexibi1ty provisions are exhausted
before granting additional relief, and would limit the period of relief to no more than one
year. Manufacturers should be able to complete their strategy on how they wHi 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 to be rarely used. Each granting
of relief would be treated as a separate agreement v.rth 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 Allowance and Replacement Engines

Staff proposes to extend provisions for equipment manufacturers to continue using engines
built prior to the effective date of the Tier 4 standards to further ease the transition to the
Tier 4 standards. Federal antiNstockpiling language wil be appended to the provision to
harmonize with U.S. EPA.

4,7.2.9. Flexibilty Engine Labeling Requirements

Staff proposes to adopt more descriptive labeling requirements for engines produced
under Uie equipment manufacturer flexibilty provisions described above than those
adopted by U.S. EPA in its final Tier 4 rule. This proposal. including the revised label
content. is discussed at length in subsection 5.1.1.

4.7.2.10. Import Restrictions

The original flexibility program treats foreign importers as individual equipment
manufacturers with respect to the allocation of fiexibilities. 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
qualify under the small volume flexibilty 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 responsibî!ty for designing and manufacturing equipment will qualiy for the
allowances, or other relief, provided under the Tier 4 flexibility provisions. Foreign
equipment manufacturers who comply with the provisions discussed in the proposed
regulations and test procedures, found in Attachment 1 and Attachment 2 of this report,
respectively, will receive the same allowances and other transitional provisions as
domestic manufacturers. Importers with litte involvement in the manufacturing and
assembling of equipment will not receive any allowances or other transitional relief 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
allov.rnces and other provisions to be used by foreign equipment manufacturers in the
same way as domestic equipment manufacturers, while limiting the potential for abuse.

Additionally, foreign equipment manufacturers that participate in the flexibilty program wil
be required to 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 violations
of flexibility provisions.

4.7,2.11, Enforcement and 'Recordkeeping Requirements

Staff proposes to extend the enforcement and recordkeeping requirements from the
original flexibility program such that engine manufacturers would be allowed to continue to
build and sell engines to meet the market demand created by the flexibility program,
provided they receive written assurance from the equipment manufacturers that such
engines are being procured for this purpose. Engine manufacturers who participate in this
program would be required to annuaHy provide copies of letters 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

national 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 model numbers and dates of production of equipment and

ínstalled 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 Offcer upon request.

Secondary manufacturers who purchase new equipment, modify or re..label it (i.e., privately
branded equipment), and resell it as new equipment would be subject to the regulations in
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the same way as independent dealers and distributors. The equipment manufacturer
flexibility provisions would only apply to the manufacturer who originally installs the engine
into the equipment.

All companies/manufacturers that are under the control of a 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 benefis for the
purpose of pooling exemptions but would also predude the abuse of the small volume
allowances that would exist if companies could treat each operating unit as a separate
equipment manufacturer.

Staff recognizes that the Tier 4 flexibility program may involve a certin amount of
complexity and administrative 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 flexibilty program be required to notify the Chief of the Mobile Source
Operations Oivision prior to using Tier 4 allowances. No such requirement exists in Uie
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 flexibilty
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 to use by power

category;

(3) the calendar years in which the equipment manufacturer intends to use the

exceptíon;

(4) an estimation of the number of engines to be exempted under the flexibilty

provisions by power category;

(5) the name and address of the engine manufacturer from whom the equipment
manufacturer intends to obtain exempted engines; and

(6) identifcation of the equipment manufacturer's prior use of Tier 2 and Tier 3 flexibility
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provisions.

Staff also proposes to adopt new reportng requirements such that equipment
manufacturers participating in the flexibilty program would be required to submit an annual
accunting to the Chief of the Mobile Source Operatîons Division showing their calculated
number of maximum flexibility allowances 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 indude 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 proposal is
consistent with the reporting requirements of the federal Tier 4 flexibility program.

4.8, Miscellaneous

Staff proposes to amend the preemption reference in Title 13 CCR, 2420(a)(1) to clarify
that new locomotive engines are not subject to California's off-road diesel regulatíon. Title
13 CCR. 2420(a)(1) currently references Section 209(e)(1 )(A) of the Federal Clean Air Act

(42 U's,C. 7543(e)(1 )(A)) when identifyin9 preempt engines and equipment that are
outside the scope of applicabilty of the regulation. However, the preemption for new
locomotive engines is found in Section 209(e)(1 )(B) of the Federal Clean Air Act:
therefore, the current preemption reference could be interpreted not to include new
locomotive engines, which is not tiie intent. Staff proposes to change the reference to
'Section 209(e)(1) of the Federal Clean Air Act (42 U,S,C, 7543(e)(1)),' which would then
encompass all preemption engines as being outside the scope of the regulation.

Staff also proposes to extend the voluntary 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 to 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 maîority of provisions
outlned in the federal rule, including all emission standards and implementation schedules
for California's non..preempt diesel engines. However, staffs 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 primanly
documentary in nature and do not present any tedinical obstacles for the off~road industry
to overcome. Staff is also proposing to retain its autonomous InwUse Compliance and
Recall Program previously adopted by the Board in 2000 as part of the regulatory
amendments for 2000 and later compression-ignition engines.
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5.1, Flexibility Program for Equipment Manufacturers

Although staff is in conceptual agreement with the provisions of the federal Tier 4 flexibilty
program for equipment manufacturers, additional safeguards are needed to ensure a more
identifiable and enforceable deployment of flexibilty provisions in California.

5.1,1, Flexibility Engine Labeling

U.S. EPA recognized the need for labeling flexibilty engines in its Tier 4 rule, and now
requires both the engine and equipment manufacturer to affx labels indicating that these
engines are to be used only accrding to flexibilty provisions under penalty of law.
Labeling was not specifically required under the original flexibilty program adopted as part
of the Tier 2/3 regulation. Although U.S. EPA's new labeling 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 flexibilty 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 certification level
that flexibilty engines must meet depending on when the manufacturer first begins using
flexibilty allowances. According to the table, Tier 3 engines could be used as flexibilty
allowances in the 19 :: kW c: 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 level of the f1exibilty
engine could not be directly ascertained from the U.S. EPA emissions labeL. The other
power categories are subject to the same or similar type of confusion.
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Table 5,1
Tier 4 Flexibiltv U~a.1ie Per.iocl~.

Power Category
Flexibmty Period Options

Flexibi¡ity Standards
(Model Years) -,. m__

~ 19 kW 2008 - 2014 Tier 2 Standards

2008.2014 ! Tier 3 Standards ;:
19=kW.:56

2012 - 2018 Model Year 2008 Tier 4 Standards

2012 - 2018 Tier 3 Standards
56=kW.;130

2014 - 2020 Model Year 2012 Tier 4 Standards

2011 - 2017 Tier 3 Standards
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

Nd.i;:¡:

1 Thi~ u:¡¡¡ge pe'¡cd ¡~ ¡w¡¡il;¡ble icr Illlcw,¡nC(i$ gre..ier than or (!q,,¡¡i to 37~W eiily if ;nwrim Tie' 4 :¡tiindaro:¡ h:.ve
beerimCl$tanirigiI12()08_

:' F!¡,~Ó;!¡:"il!¡()w¡;"ce:;.ur:de'3n:\:\'miiycç,ntii¡"'(!"(¡¡lle$ce't:f¡ediC(heTit' 2s(¡¡rioiirdS,

In practical terms, this means that ARB field investigators would not be able to determine
the appropriateness of these f1exibilty engines upon inspection. Although it may be
possible to verify the emissions penormance of the engines post inspection by contacting
the engine manufacturer directly, this diverts resources and hinders the field inspector's
abilty to identify violations and enforce the regulation in a timely manner. Furthermore,
should the flexibilty engine ever need to be rebuil or repaired, U.S. EPA's label would not
be able to provide an adequate reference for determining that the engine had been rebuilt
to at-least the original emissions specifications as required, or that correct replacement
parts had been used to repair an emissions related malfunction.

Staff is aware that some manufacturers are voluntarily labeling their flexibility engines, and
other manufacturers have been requested by staff to begin labeling or to provide more
descriptive labeling 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, staff proposes to amend existing regulations such that the label to be attached
by the engine manufacturer must indude the engine famíly name to which the fleXibility
engine was originally certified. In this way, ARB field investigators would be able to
immediately identify a flexibilty 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 future retrofi
or re~power control measure in California. Although this amendment applies to the engine
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manufacturer only, both engine and equipment manufacturers would be held responsible
for ensuring that the flexibility engine possesses the correct label 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 flexibiliy allowances beginning in 2006. Under
this proposal, one of two labels with modifed statements of compliance would be affxed to
the engine to differentiate between participation in the original Tier 2/3 flexibilty program or
the new Tier 4 flexibility program. The proposed statement of comp!îance for these labels
would read as follows:

Enqines Allowed Under the New Tier 4 Flexibilty Proqram
"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 EnQines Less Than 37 kW Allowed Under the Tier 2/3 Flexibiltv Proqram
"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). Furthermore, the Executive Offcer may, upon request. approve alternate
labeling specifications provided that they meet the intent of this requirement.

5.1.2. Executive Order Clarification

Staff proposes to amend the existing regUlations to more clearly indicate that nairpreempt
engines certifed under the flexibilty 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 tiie engine was certified to the appropriate standards required by the flexibility
provision.

Tille 13 CCR, 2420(a)(3) defines the scope of applicability for needing an Executive Order
as "Eveiy new off-road compression..igniton engine that is manufactured for sale, sold,
offered for sale, ... into California ... subject to any of the standards prescribed in this article

!Article4j .p"

ARB interprets this language to include engines sold under the transitional flexibHity
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provisions for equipment manufacturers. In its amendment, staff intends to clarify that
Executive Orders are required for all engines, including flexibility engines. Title 13, CCR
2423(d)(1XA) currently reads as follows:

~Equipment rated at or above 37kW. For off-road equipment and vehicles with
engines rated at or above 37kW, a manufacturer may take any of the actions
identified in the 2000 and Later Test Procedures (Section 89,1003(a)(1)) for a
portion of its Califomia-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.-directed portions in each year, as expressed as a
percentage for each year, does not exceed 80, and provided that all such
equipment and vehicles or equipment contain only Tier 1 engines;"

The reference to 40 CFR. Part 89, 1003(aX1) provides a list of otherwise prohibited
actions that may be applied to flexibility engines. It reads:

"The following acts and the causing thereof are prohibited:

(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 vehicle 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.

(ii) In the 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 after
the applìcable effective date under this part, or any nonroad vehicle 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."

At first2lance, this may appear to exempt flexibilty engines from requiring an Executive
Order' ; however, this would be inconsistent with language in the same section that
requires". . all (flexibilty) 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 to the Tier 1 standard and thereby covered by an Executive Order. The purpose,
therefore, of 40 CFR, Part 89.1003(aX1) is not to exempt flexibilily engines from needing
an Executive Order, but to exempt them from needing an Executive Order current to the
year in which the flexibilty engines are used.

1~ A "certificate of conformity. is synonymous to an Executive Order for the purpose of this reference

(Section 89.2, California Exhaust Emission Standards and Test Procedures for New 2000 and Later
Off-Road Compression-Ignition Engines, December 28, 2000).
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U,S. EPA has attempted to clarify this provision in its final rule by referencing a new
section, 40 CFR, Part 1068.101(a)(1), which essentialiy rewords the prohibited actions
language in 40 CFR, Part 89, 1003(aX1) by adding the qualifying statement that ",
engines must have a valid certificate of conformity for its model year... ~ It therefore follows
that flexibility engines would be exempt from this otherwise prohibited action, which means
that flexibiliy engines do not have to be covered by a certifcate of conformity/executive
order for ""... its model year ... ~ or in other words, for the model year in which it is sold. The
fuli text of 40 CFR, Part 1068.101(a)(1) is copied below:

~You may not sell, offer for sale, or introduce ordeHver into commerce in the United
States or import into the United States any new engine or equipment after emission
standards take effect for that engine or equipment, unless it has a valid certifcate 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 to any equipment
containing an engine subject to thls part's provisions, unless the engine has a valid
certifcate of conformity for lts 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, unless the engine qualifies for the replacement..engine
exemption in Sec. 1068.240. We may assess a cívil penalty up to $31,500 for each
engine in violation."

Staff believes this is an awkward means of clarifying the requirement that flexibilty engines
must have been previously certifed and covered by a Certificate of Conformity, or an
Executive Order, and might stil be subject to misinterpretation. Therefore, staff instead
proposes to remove ali references to 40 CFR, Part 89, 1003(a)(1) in the California
regulations pertaining to flexibility allowances and to create a subsection stating plainly
that:

"Engines used in accordance with the transitional flexibility provisions for equipment
manufacturers described in section 2423(d) must be covered by an Executive
Order. The Executive Order need not be current for the year in which the engine is
claimed as a flexibilty allowance, but may have been issued previously so long as
the engine was certified to the appropriate standards required by the flexibilty
provision."

An Executive Order is needed in addition to, or in lieu of, a federal Certifcate of Conformity
so that ARB has the authority to enforce non-preempt engines found to be in violation of the
off-road diesel regulations. Engines used as fleXibilty aJlowances prior to the adoption of
this amendment would not be subject to enforcement actions retroactively.

5.2. Rebuild Labeling Prohibition and Supplemental Label Requirement

Staff proposes to adopt language prohibiting the removal or defacing of the original
emissions label from non-preempt off-road diesel engines that have been rebuilt or
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remanufactured. The rebuilder or remanufacturer must take care to protect the original
label from the effects of sandblasting, acid dipping, or any other restorative process. A
supplemental label must be affxed to the rebuilt or remanufactured engine indicating the
date of renovation and other pertinent infonnation, but must not obscure in any way the
visibilty of the original label or imply that the rebuil or remanufactured engine is "new" or
that it belongs to an engine family other than Uie one to which it was originally certified.
Retaining the original label offers proof, and a means to verify, that the engine was "rebuilt
to a certified configuration of the same or later model year as the original engine" as
required by 40 CFR, Part8g, 130(c) and 40 CFR, Part 1068, 120(f), Furthermore, the
original label will be used to identify wheUier or not the rebuilt or remanufactured engine
can be used in a future retrofit or re-power control measure, ARB investigators have
discovered that the replacement of engine labels is a common practice among some
engine rewbuilders.

Notwithstanding, Uie original label on any engine that is remanufactured to "Iike..newn
condition and which is recertified to current-year emission requirements inclUding all
durability and warranty provisions, must be removed by the remanufacturer and replace
with one identifying the engine as belonging to a family meeting current-year emission
requirements. A supplemental label may be affxed by the remanufacturer, if desired, but
must adhere to the requirements for supplemental labels described in the paragraph
above.

5.3. Extension of Replacement Engine Reporting Requirements

When replacing a California certifed off..road diesel engine, equipment manufacturers are
required to use the cleanest engines whenever feasible. However, if newer, cleaner
engines do not ~fir into older equipment, the engine manufacturer may continue to produce
replacement engines that are identical in configuration in all material respects to the
original engine being replaced provided that 1) the engine manufacturer has ascertined
that no certifed lower-emittng engine is available, 2) the replacement engine is properly
labeled as a replacement engine, and 3) Uie actual number of replacement engines
produced for California is reported annually.

Currently, manufacturers are only required to satisfy the replacement engine reporting
requirements, including an inventory of engines sold and proof lliat every effort was made
to find a deaner replacement, Uirough the 2004 model year, Staff proposes to extend the
reporting requirements for replacement engines to 2005 and subsequent model years.

5A. In-Use Compliance/Recall Program

U.S. EPA has recall procedures in place to ensure that certified engines meet the
emission standards over the useful life of the engine. California incorporated offwroad
language into its own in..use compliance and recall program under Articles 2.1 ~ 2.3,
Chapler 2, Title 13, California Code of Regulations in 2000, Staff is proposing no changes
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to its !n..Use Compliance/Recll Program. The program wil continue to be applicable to all
non-preempt off-road diesel engines in California, including those meeting the Tier 4
standards and those used as flexibilty allowances. California reserves the right to
investigate and recall engines found to be in violation 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 penormed when needed (Le.,
when information might indicate a problem with meeting the emission standards). This
proposal wil allow the ARB to continue to 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 feasibilty of implementing them in the timeframes proposed.

6,1. Federal FeaSibilty Review

The technological feasibilty of the proposed standards has already been thoroughly
evaluated by U.S. EPA as part of their Regulatory Impact Analysis. Staff concurs with U.S.
EPA's conclusion that given the timing of the emissions standards proposed in the federal
final rule, and this report, and the availabilty and continuing development of emission
contra! technologies, off..road diesel engines can be designed to meet the proposed Tier 4
standards in the lead time provided.

The thoroughness of the U.S. EPA analysis, and staff's concurrence with that analysís,
render redundant any exhaustive discussion of technological feaSibilty in this report This
Section wi!, 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 Regulatory Impact
Analysis: Technologies and Test Procedures for Low~Emissian Engines.

6.2. Summary of Technologies
In general, manufacturers of off-road diesel engines are expected to use emission controls
similar to those already in use by the manufacturers of on..road diesel engines, although
effectiveness could vary due to the different operating conditions experienced by off-road
engines and the wide variety of applications.

Arguably the most challenging consideration in transferring advanced emission control
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 wil also be discussed. For the most part, staff is summarizing the
feasibility studies already performed by U.S. EPA and documented in its Regulatory
Impact Analysis pertining to the final nonroad diesel regulation. To complement this, staff
also provides tlie results of an ARB ¡ U.S. EPA funded test program by Southwest
Research Instiute that evaluated the performance of partculate 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, exhaust temperature increases with engine power and can vary
dramatically as engine power demands vary. For catalyzed diesel partculate fiters
(COPFs), exhaust temperature determines the rate of filer regeneration, and if too low,
causes a need for supplemental means to ensure proper filter regeneration. A COPF
controls PM emissions under all conditions and can function properly even when exhaust
temperatures are low for an extended time and Uie regeneration rate is lower than the soot
accumulation rate, provided that occasionally exhaust temperatures, and the soot
regeneration rate, are increased enough to regenerate the COPF. Similarly, there is a
minimum temperature (e.g., 2000 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 effectívely store NOx. Therefore, there is a need to match diesel
exhaust temperatures to conditions for 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 levels to better understand the matching of offøroad engine exhaust temperatures,
catalyst installation locations, and catalyst technologies. This study, documented in U.S.
EPA's Regulatory Impact Analysis, shows that for many engine power density levels and
equipment operating cycles, exhaust temperatures are quite well matched to catalyst
temperature window characteristics. In partcular, 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 density levels. The analysis also indicated that the exhaust temperatures
experience over the non road transient test cycle are better matched to the NOx adsorber
catalyst temperature window than the temperatures that would be expected over the
highway Federal Test Procedure (FTP)testcycle,

Stil, some off-road engines may experience Îrì-use conditions requiring the use of
temperature management strategies (e.g., active regeneration) to effectively use the NOx
adsorber and COPF systems. Accrdingly, the cost analysis estimates for meeting Tier 4
standards assumes that all off-road engines complying with a PM standard of 0.04 glkW-hr
or lower wil have an active 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 offøroad engine applications above 19 kW for which active temperature management
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will not work.

6,2,2, PM Control Technologies

The following is a summary of technologies expected to 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 cylínder for soot oxidation during combustion. Oxygen can be made more
avallable by either increasing the oxygen content in..cyinder 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 to 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 signifcant 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 diesel aftertreatment
technology today and have been used for compliance with the PM standards for some
on..road diesel engines since tiie early 1990s. DOCs reduce diesel PM by oxidizing a
small fraction of the soot emissions and a significant portion of the SOF emissions. In
general, the DOC's effectiveness to reduce PM emissions is normally limited to
approximately 30 percent because the SOF portion of diesel PM for modern diesel
engines is typically less than 30 percent. and because the DOC typically increases sulfate
emissions, reducing the overall effectiveness of the catalyst. Lìmilng fuel sulfur levels to 15
ppmw allows DOCs to be designed for maximum effectiveness (nearly 100% control of
SOF with highly active catalyst technologies) since their control effectiveness is not
reduced by sulfate formation. The sulfate formation rate is stil high, but because the sulfur
level in the fuel is low, the resulting PM emissions are well controlled.

DOC effectiveness to control NMHC and CO emissions are directly related to the "activity"
of the catalyst material used in the DOC washcoat. Highly active DOCs can reduce NMHC
emissions by 97 percent while low activity catalysts realize approximately 50 percent
NMHC control. Today, highly active DOC formulations cannol be used for NMHC and CO
control because the sulfur in current diesel fuel leads to unacceptable sulfate PM
emissions. However, with the low-sulfur diesel fuel that will be available under this
program, DOCs wil be able to provide substantial control of these pollutants. 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 wi! also be an effective tool for ensuring compliance with the NTE
provisions of the Tìer 4 program. In additon, test data show that toxies such as polycyclic
aromatic hydrocarbons (PAHs) can be reduce 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 diesel PM. In add¡üon, recent data show that they
are also very effective at reducing the overall number of emitted particles when operated
on ultra low-sulfur fuel (RIA4 2004). CDPFs have been shown to reduced particle count by
over 95 percent, including some of the smallest measurable particles (.t 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 ultra-fine particles. COPFs
are also capable of decreasing NMHC in excess of 90 percent.

Engine operating conditions have litte impact on the particulate trapping efficiency of
COPFs, 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 effciencies wi! also be realized over steady-state test conditions such as the
International Standards Organization C1 schedule. However, CDPF penormance is
dependent on the fiter's ability to regenerate accumulated particulates and on sulfate
formation, Sulfate formation wil reduce the measured removal rate of particulates at some
NTE operating conditions and some steady-state modes, even when using 15 ppmw sulfur
diesel fueL. Additionally, a minimum operating temperature must be achieved for CDPF
regeneration to occur. Exhaust temperature can vary signifcantly depending on operation
and duty-cycle, and may not be suffcient to initiate regeneration for some off..road
applications using a passive system. For these applications, an active diesel particulate
filter system (i.e., one that requires extemal heat) may be necessary to ensure that
temperature remains high enough, long enough to allow regeneration to occur. Although
not typically an issue with new engines, excessive oil consumption can also reduce the
effciency of passive CDPFs due to the high content of sulfur in the lubricating oiL. Active
particulate fiters may be needed to ensure regeneration for these engines.

Recent testing by the Southwest Research Institute (SwRI), in San Antonio, Texas, under
joint contract with ARB and U,S, EPA, clearly demonstrated that the proposed Tier 4 PM
standards are achievable on off..road diesel engines using paSSive particulate filters and
ultra low-sulfur diesel fueL. The engines evaluated were a 1999 Caterpillar 3408 rated at
358 kW, a 1999 Cummins QSL9 rated at 242 kW, and a prototype development engine
based on a 1995 Deere 4045T rated at 81 kW. All three engines were tested on a number
of transient and steady-state test cycles, including the non road transient composite test
cycle, with and without particulate filters. Emissions performance with paSSive filters was
typically well betow the 0.02 glkW-hr proposed PM standard, Table 6,1, below, shows the
PM results for each engine as evaluated on the non road transient composite and the C1
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Table 6.1
Catalyzed Diesel Particulate Filter Testing at SwRI

Transient and Steady-State PM Results
Caterpilar, Deere Development Engine, and Cummins

steady-state test cycles. Particulate fiters were supplied by Dei, rnc., and Engine Control
Systems, Inc., with substrates from Corning and Delphi (SwRI 2004). Based on the results
of this study, staff believes that engine manufacturers should have great succes in
employing CDPF technology as proposed,

-i-- - _._-

PM (g/kW-hr)
Engine Test Cycle' ._- Reduction i

Engine Out wi Filer ~
Transient 0,343 0,012 96%

CAT 3408
Steady-State 0,170 0,015 91 %

DDE Transient 0.192 0.017 91%
4045P Steady-State 0.173 0,013 92%

Transient 0.208 0.007 97%
CUM QSL9

Steady-State 0,159
I

0,011 93%
N¡¡!e:

1 T"an~¡en! !esiir.g W~~ pei!ç'med on the U.S. EP¡, nOn'OiliJ tr"n~'¡;m ccmpOsitt iet.i cycle and ~wady'Si;ile 1t$lin(¡
was ",e,iormed en tile t.m(Xc C11(,~¡ "I-de

i The sulf", cçr.leni of 1M 1(1(\1 ,,:;~d in ih(;~e eniullb",n$ W,,$ m"';.$\,red ~y SwRI 10 tie 12 ¡:at\:; ¡:er mif:,cr, ~y

'""",ghl

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
control 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 lìniing retard, fuel.injection rate control, charge air cooling, exhaust gas
recirculation (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 constraints of heterogeneous diesel combustion.

U.S. EPA's Highway Diesel Progress Review Report investigated the extent to which
in-cylinder NOx control 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 gIkW-hr).
Engine manufacturers have demonstrted that these systems can be further refined to
allow NOx emissions compliant with the 2007 NOx averaging level of approximately
1.6 glW-hL To reduce NOx emissions below 1.6 gIkW-hr, engine manufacturers wil likely
need to increase EGR flow rates. Although there are challenges to applying similar
technologies to off..road diesel engines (most notably the lack of ram~air for cooling),
fundamental NOx control technologies are applicable to all diesel engines. The continuing
development of heavy-duty on-road diesel technologies for in~cy1inder NOx control, such as
cooled EGR and Caterpillar's Advanced Combustion and Emission Reduction Technology

(ACERT), is a good indication that off-road diesel engines 19 = kW = 560, and non-
generator off-road engines greater than 560 kW, wil be able to comply with their
respective Tier 4 standards,

A new form of diesel engine combustion, commonly referred to 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 (lightøload conditions), NOx emissions can be
reduce enough to comply with the 0.4 g/kW-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 to apply this technology
over the full range of diesel engine operation.

6.2.3.2, Lean-NOx Catalyst

Passive and active lean-NOx catalyst systems have been under development for some
time. However, neither system typically yields more than a 30 percent reduction in NOx.
TIie active lean-NOx catalyst injects a reductant19 that serves to reduce NOx to nitrogen
and oxygen (diesel fuel is typically used as Uie reductant). The reductant is introduced
upstream of the catalyst and reduces oxygen locally allowing NOx emissions to be reduced
by the cataiyst.

The lean-NOx catalyst washcoat incorporates a zeo!íte20 technology that acts to adsorb
hydrocarbons from the exhaust stream. Once adsorbed on the zeolite, the hydrocarbons
will oxidize and create an oxygen..poor region that is more conducive to reducing NOx. To
promote hydrocarbon oxidation at lower temperatures, the washcoat can incorporate
platinum or other precious metals. The platinum also helps to 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 that are typical of diesel engines, However, the presence of the precious
metals can lead to production of sulfate PM.

l~ A substance capable of bringing about the chemical reduction of another substance .iS it itself is oxidized.
;'"0 Zeolites are three-dimensional, micro-porolis. crstalline solids with well-defined structures used to adsorb

a variety of materials including volatie organic chemicals, isomers, and gases.

73



Although active lean-NOx catalysts have been shown to provide up to 30 percent NOx
reduction under limited steadYMstate conditions, this NOx control is achieved 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 on-road FTP cycfe are on the order of t\'Jelve
percent due to excursions outside the optimum NOx reduction effciency temperature range
for these devices. Consequently, the active lean..NOx catalyst does not appear to be
capable 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 abilty 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-
NOx catalyst technologies described can provide the significant NOx reductions necessary
to meet the Tier 4 standards.

6,2.3,3, NOx Adsorbe,

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 sunace that can adsorb
NOx under oxygen..rich conditions. NOx adsorbers work to control NOx emissions by
storing NOx on the sunace of the catalyst during the lean engine operation typical of diesel
engines. The ad sorber 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 storage period can be as short as 15 seconds, or as
along as 10 minutes, depending on engine-out NOx emission rates and exhaust
temperature. Tllis method for NOx control has been shown to be highly effective when
applied to diesel engines, but has some technical challenges associated with it. Primary
among these is sulfur poisoning of the catalyst.

NOx adsorber performance can be enhanced by incorporating a CDPF into the system.
Partial oxidation of the secondary fuel reductant injected into the exhaust during
regeneration could lead to soot formation. Using a CDPF upstream of the NOx ad sorber,
but downstream of tile secondary fuel injection, allows partial oxidation of the fuel
hydrocarbons to occur on the surface of the CDPF. The CDPF effciently 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'"ff
catalysts \¡vith 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 about three percent.
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The abilìty of a diesel engine equipped with a NOx adsorber to control NOx emissions
consistently in excess of 90 percent is dependent on the management of temperature.
When the engine and NOx adsorber..based emission control system are well matched and
integrated, NOx reductions can be far in excess of 90 percent. Conversely, if exhaust
temperatures are well in excess of 500" Celsius, or we!! 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
stabilíty of the NOx adsorber and to widen the window of operation.

A NOxiOxygen (0;;) sensor is needed for NOx adsorher regeneration control and is a
component originally designed and developed for gasoline powered vehicles. Oxygen
sensors have proven to 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/O:1 sensor on a diesel
engine should prove more diffcult. While diesel exhaust can cause fouling of the NOx/Oi
sensor damaging its penormance, this situation can be addressed through the application
of a COPF 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 sulfate poisoning. While NOx adsorbers are known to be extremely effcient at
storing NOx on the surface of the catalyzing surface during lean operation, they are,
unfortunately, also effcient at storing oxides of sulfur (SOx). In fact, sax has signifcantly
more affnity for the ad sorber than NOx does and is typically not released during
regeneration. Thus, sulfate compounds quickly occupy the NOx storage sites on the
catalyst 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 sulfur removal process, called desulfation, can restore the
penormance of the NOx adsorber to near new operation. NOx ad sorber desulfation

appears to be closely related to the temperature of the exhaust gases, air-fuel ratio, and
the NOx adsorber catalyst formulaUon~ Lower air-fuel ratios work to promote the release of
sulfur from tiie surface, promoting faster and more effective desulfation. 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) ìs 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 called urea, which tends to be
less toxic and easier to handle and store than other forms of ammonia. With the
appropriate control system to meter urea in proportion to 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
control already discussed. They have been used effectively in stationary generator sets for
over five years, and more recently in mobile source applications such as trucks,
locomotives, and marine engines (MECA 2003).

There are some potential drawbacks with SCR technology, however, as it requires
periodic user intervention to replenish urea storages in order to continue functioning
properly. Since the urea consumption rate can be on the order of five percent of the engine
fuel consumption rate, urea would likely need to be replenished at almost the same
intervals that the engine is refueled, unless the urea storage tank is quite large

(U.S. EPA 2004). Further, the infrastructure for dispensing automotive-rade urea to
diesel fueling stations does not yet exist in suffcient 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. Still, these issues could be overcome with the proper
incentives and through innovative thinking. An on..board diagnostics requirement to
monitor urea levels, for example, courd be one way to verify that urea tanks were being
replenished as needed to 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 certify using this technology would need to
satisfactorily demonstrate that its engine wil use urea at all times in-use before an
Executive Order would be issued.

7, ENVIRONMENTAL IMPACTS AND COST-EFFECTIVENESS

This Sectîon presents the air quality benefis and the cost~effectiveness of the proposed
standards. Staffs analyses of air quality benefis are based on ARB's off-road emissions
inventory database, and cost..effectiveness is based on U.S. EPA's national analysis,
adjusted to reflecl California expenses and emission reductions.

7,1, Air Quality Benefis

The following summarizes the air quality impacts and benefits of staffs 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 or 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 equivalene1 to taking 7.7 million passenger cars
orf California's highways in 2020, The baseline inventory inciudes ail ARB and U,S, EPA's
regulations currently in effect, except for Uie federal Tier 4 program. The federal Tier 4
program is excluded to facilitate the comparison between preempt and norrpreempt
emission benefits, 80th the baseline and the control estimates assume the use of
manufacturer flexibility provisions amounting to 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
íncrements of 40 percent the first year, 20 percent Uie next year, and 10 percent for years
three and four. The data 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 lnve~ntoiy ;.2
ReductionGovernment Junsdiction Poliutant Baseline I Controlied (tons per day)

(tons per day) ~ (tons per day)

PM 5,1 2.6 2.5
California Proposal NOx 101,0 62. 38.8Non-Preempt Engines

NMHC 9.6 7.8 1.8

PM 12.2 7.8 4.4
Federal Authority NOx 148.0 114.0 34.0
Preempi Engines

NMHC 15.3 14.1 1.2

PM 17,3 10.4 6.9

Total NOx 249.0 176.2 72,8

NMHC 24.9 21,9 3.0

Nc:c~
1 PM (;~t"nm1:~, h;¡v,; tit:1:r; adj,,~ttd l( wHec: 15 ;öprnw ~lJ:h,r ("1:lled"cti¡¡(\~ ;¡fier 200&
2 Em.~t,i:"," flom reçi\l;;I'cn:;i ln3"¡\" cr.,,''''':' ,1'" ~,0\ H1c!¡;óed in thesi: es!im~ie:;

Table 7.2 shows the estimated total population of engines by power category in 2020 as
well as a projection of those engines expected to meet the Tier 4 standards at that time.

;:1 The comparison was made for ozone precursor emissions only using data from the off-road diesel

emissions inventory daiabase (May 2004) and ihe EMFAC2002 V2.2 0.1-03-2003 on-road modeL. An
equivalent particulate emissions comparison wcuid correiale to 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 accunt 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 1 g = kW ~ 56 category is
also heavily dominated by Tier 4 engines, but engines in this power range do not turn-ver
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 startng date. The 56:: kW .:.130 category begins meeting Tier 4
standards later 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 earlier, in 2011 (and have
a higher rate of Tier 4 compliant engines.

Table 7.2
2020 Engine Populations by Power Category

Power Category Total Engines t Tier 4 Engines 1.2

kW~19 117,978 112,216 95%
19=kW~56 190,941 149,117 78%

56= kW~ 130 191,687 106,778 56%i

130 = kW=560 59,634 38,261 64%
kW, 560 1,185 826 70%

TOTAL 561,425 407,198 73%
Note5.

AI: ¡i:¡:resen:;:ions am 10' com);;neó pref:l1¡ii "mö iion.p¡f:(;m¡i: engin,%
2 Ëstimatesiiieti::sl: ori~Di2()!1011O fle~¡b¡lily"s3ge riles

Table 7.3 shows the benefis 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
Joaquin Valley Air Basin. Together these two aîr basins are home to almost half of aU 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 1.2.3
ReductionAir Basin Pollutant Baseline Controlled (tons per day)

(tons per day) (tons per day)

PM 5.2 3,1 2,1
South Coast

NOx 69,7 49,3 20.4
(157,059 Engines)

NMHC 7,1 6,3 0.8

PM 2,9 1,7 1.2
San Joaquin Valley

NOx 43,8 31,0 12.8
(111,401 Engines)

NMHC 4.4 3,8 0.6

Not.::::
! Ail c;i!cul¡il!¡",s are annual average estimate:: expressed as ::¡¡ie-wide preempt ¡¡Ius ncn.¡ireempt ¡¡¡lios

'2 PM esiim;¡!i:s have tiM IldjuSIt1d OIl p",.Tie' ~ ec¡"iprnerii to wHeel1S ppmw wl!ur fuel fecuctiCM
:3 ËmisÚons from recreational marine engines aie '101 included in these estimates

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 formaldehyde, are also
known cardnogens in California. Other components, such as toluene and dioxins, are
known reproductive toxicants. Since the proposal wil reduce PM and NMHC emissions,
an added benefit wìI be a reduction in public exposure to the toxic compounds related to
those pollutants.
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Table 7.4
Toxic Air Contaminants in Diesel Exhaust

acetaldehyde
acrolem
anilne

antimony compounds
arsenic
benzene

beryllium compounds
biphenyl

bis¡2-eih~hexyllphthalaie
1,3-bulakiene

cadmium
chlorine

chlorobenene
chromium compounds

cobalt compounds
creosol isomers

cyanide compounds
dibutylphthalate

dioxins and dibenzofurans
eth~ benzene
formaldehvde

inorganic lead
manganese compounds

mercury compounds
methanol

meth~ eth~ ketone
naphthalene

nickel
4-nitrobiphen~

phenol
phosphorus

pOlycyclic organic matter, induding
polycyclic aromatic hydrocarbons (PAHs)

propionaldehyde
selenium compounds

styrene
toluene

xylene isomers and mixtures

o-xylenes
m~xyenes
p~xylenes

No!,,:
C;¡lifom'a Health and SafillY Code. section 39655. cel'I1~. in pari a 'wxic air conj¡¡miria.ni";.s "an .'ir po¡h;iani which may
cause or c,nWb"le 10 $n ¡"Cnl"3Se in mOr\:iiity cr in s,,,icu& ;lln"5$. or which may po~e 11 pre~en¡ or poten1i;¡1 h.'iMd 10 hum.'n
health,"

7.1.3. Envíronmental Justíce

State law defines environmental justice as the fair treatment of people of all races, cultures,
and incomes with respect to the development, adoption, implementation, and enforcement
of environmental laws, regulations, and policîes (Senate 8ìl115, Solis; Stats 1999, 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 that environmental justice issues have been raised more in the context of
low income and minority communities, which sometímes experience higher exposures to
some pollutants as a result of the cumulatîve impacts of air pollution from multiple mobile,
commercìal, industrial, areawide, and other sources.

Over the past twenty years, ARB, local air districts, and federal air poHutîon 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 cumulative impacts of air pollution from multiple mobile and stationary sources
and thus may suffer a disproportionate level of adverse health effects. Because the same
ambient aír quality standards apply to all regions of the State, all communites, including
environmental justice communities, will benefit from the air Quality benefis associated with
the proposal. Alternatives to the proposed recommendations, such as maintaining the
current exhaust emission standards wiUiout furter reducing air pollution, would adversely
affect all communites. As additional relevant scientifc evidence becomes available, the
off..road diesel engine standards wil be reviewed again to make certain that the health of
the public is protected with an adequate margin of safety.

To ensure that everyone has had an opportunity to 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 staffs proposal and the federal rule would prevent approximately
900 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 (RIA9 2004).

Additionally, 400 cases of chronic bronchitis would be prevented annually in 2030, as well
as 20,000 cases of asthma exacerbations for children and 400,000 cases of restricted
activity days for adults (RIA9 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 federal regulations.
Therefore, no additional cost is anticipated from the adoption of staffs proposaL. The
estimated cost of complying with the standards wil vary depending on the power category
and model year under consideration.

The cost..effectiveness for aligning with the federal requirements în California is expected
to be simÎlar to the national cost..effectiveness (R!A9 2004) with the exception of the PM
benefis attributed solely to the use of ultra low-sulfur diesel fueL. The highest federal f1eet-
wide cost..effectiveness of the NMHC+NOx standards is about $0.51 to $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 after adjusting for the federal inclusion of
benefis solely from the ultra lovJ-sulfur diesel fuel, for which California has taken credit in a
previous rule. The federal cost-effectiveness for PM including the benefis of ultra low"sulfur
diesel fuel is $5.60 to $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-Igniton Emission Standards,"

8, ECONOMIC IMPACTS

The proposed regulatory amendments harmonize with the federal regulations finalized on
May 11, 2004. The California adoption of the standards would not impose addÎtonal costs
above the costs to comply wiUi the federal standards. The adoption is actually expected to
benefi engine manufacturers, who may face production ineffciencies when they have to
comply with different standards. The hamionizaüon of the standards would reduce
production ineffciencies, thereby lowering compliance costs. Therefore, staff believes that
the proposed amendments would have no noticeable impact on business competitíveness,
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, Legal Requirement

Sections 11346.3 and 11346.5 of the Government Code require State agencies to assess
the potential for adverse economic impacts on California business enterprises and
individuals when proposing to adopt or amend any administrative regulation. The
assessment shall include a consideration of the impact of the proposed regulation on
California jobs, business expansion, elimination, or creation, and the abilty of California
business to compete.

State agencies are required to estimate the cost or savings to any state or local agency,
and school districts. The estimate is to include any nondiscretionary cost or savings to
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 utiize 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 to Engine and Equipment Manufacturers

The costs of the proposed new requirements to engine manufacturers have been
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estimated and are based on U.S. EPA's Regulatory Impact Analysis for the national
emission standards. Engine manufacturers will likely evaluate multiple technologies to
meet the new emission standards. However, to estimate the incremental impact of the
federal standards on engine costs, U.S. EPA assumed a single combination of
technologies. Note that the costs presented here do not include potentíal savings
associated with an engine averaging, trading, and banking program or the transiton
program (flexlbmties) for equipment manufacturers. In additon, U.S. EPA assumed that
engine companies who are eligible for the small business engine manufacturer speCific
provisions do not take advantage of the unique flexibilties the regulation provides for them,
which includes the opportunity to delay compliance with the Tier 4 emission standards for a
full three model years. While it is expected that manufacturers wil use these ftexibilities 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 costs provided here are
overestimated since they only relate to regulatory requirements and do not consider the
voluntary f1exibilities that offer the opportunity for significant cost reductions. Unless noted
otherv.¡ise, all costs are in 2002 dollars.

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 out by horsepower
category and impact year. The costs 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 that remain relatively constant over time.

For offwroad equipment, the majority of the projected compliance costs are due to the need
to redesign the equipment. The variable cost consísts of the cost of new or modified
equipment hardware and of labor to install the new emissíon 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 costs are broken out by horsepower category and impact year,
As shown in Table 8.2, the majority of costs per piece of equipment are the fixed costs.
The overall compliance costs per piece of equipment are less than half the overall costs
associated with the same horsepower category engine (RIA 102004),
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Table 8.1
Compliance Costs per Engine. =" """"--" ---- --- ., - - -

Power Rarigto Cost Typ.~ 2008 2009 2(110 2011 2012 2013 ::'1.; 2015 2020 2G3r.
. .. , , . .

0 . ~W" " Van,,¡':e ~\2;; $129 $123 $12: Si2J $123 sin ""', S1n $1:13

f¡xed S"~ S32 $31 SJO $30 $0 SO sa $0 sa

Tot,,! $162 $i61 $154 S.153 515:! S.~n $ln $123 St23 $\23...
" . kW.; 37 Vari"t)l/l $\47 $H7 $139 $139 $139 $8.19 se~9 561,5 S6~5 $8,15

Fixed Sl,9 S48 $47 '" $.:5 $7.; S7: S71 $(1 $0

Tol~¡ $196 $195 $186 51(;5 $11\." 5923 $922 $711, $6~5 56.IS

37 . ~W-: 5C V3,iabie $167 $167 $158 $158 $158 S837 5537 5636 5636 $636

F¡xlid $50 $.19 $.:9 So1¡ $47 $76 $75 p" $0 SO..
Tot:il 5217 $216 $207 5206 $.205 $913 $912 $7D9 5636 5636

55 . ,V.I.' 75 VMint!~ se- SO S0 $0 51.33 $1.133 ::1 '2:;' 51 ':!3 ,0 ;.,., '0 ,~.,.'

Fiied '0 SO So '0 $SO SiB $106 $106 SO SO

Tet,,¡ $0 SO SO SO $1,213 $1,211 $1,230 $1,228 51.122 51.22

" .. ~vv " 13D Variable $0 SO '0 sa $1.75 S-1,75 51,351 $1.:.51 $1,35\ $\,351

Fiwo: $0 50 $0 SO $7& Sf? $îG¡¡ $105 Sü "

To!:;! SO $0 SO :;: $1.453 $1.452 Sl..15? $ 1..~5G $1.:l51 $1.351

.~(\ "kW~ .:5ú Variable SO sa SO S2.191 $2.19(1 $1.G,)7 S:i,13, $:,,136 S?,132 '" ',,~... ~,.. ,~t¡

F¡~ed $0 SO sri 5~'~ $321 5316 $437 $,::;() sa SO..0

Tei:;¡ SO $0 sa $2.517 $2.5\\ $2.013 0;""'" $2.565 $2.132 $2,125~".",~

~':,' " ,:8) ViH,;¡bie so SO $0 52.911 52.9H) S2.2.:¡; S2.ï;;3 5C,1:;3 55.:H7 SS.:i,(7

F;~éii sa SO SO 5861 S¡W, sins $1.0&3 51,526 5Q $0

TOlal '0 SO sa 53.72 53.758 nNn $3.81f: $7,579 S~U.H S-S.3.n

So",,;i;: V,S EPr,.~ Fina) f:e(l\!ra!cry impact Afa!y~.¡~: Control of Em¡~~ion~ 110m Nonio~o: O¡t~el Eng,,,e,, M,iy 2QG.j

CCSi~,'(: ",2()()2 iioiiJr~,
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Table 8.2
Costs oer Piece of Eauiament

rlGe CosiTy~~ 20GB 2009 2010 2011 2012 2013 201.j 201:: 2020 2030
.. , .

0",,,'1"19 V¡iii~b:e S0 So ic so $0 '0 50 ~" sr, $Ci.,
F¡~eo 515- "5 $1.\ ,.. $14 $13 5n $13 so SO'"

Tow! $15 $15 $1'; $14 S 1.~ 5n ~. -, S.,~ so ,..-" .C

19 "'kW" 37 Variable SO ic SO SO SO S2Ü $20 $16 $16 $16

Fixed SS sa SO 51 51 $42 $41 $f,(I $31 SO

Tot3; SO SO SO 51 51 562 $61 $56 $47 S%

37 "~W""5S V"ri¡ibli: 50 50 50 '0 SO $21 $21 $17 $17 $17

Fixed SO $8 Sf¡ SB S8 $44 ''" $.i;? sn 50

To(,,1 sa 58 58 sa '8 565 $64 $59 S,j(l $17

56'" ~W,-75 V~'¡¡;~i" $0 So SO S0 ~. ,. $4" $". SMi s..s $.;6y~'" ."

Fixed SO SO SO SO $109 $101 $\32 $130 $120 $0

Talal SO SO SO SO $154 $152 $160 S175 SHiS s.ie

75 "'''W'' 13D V;i'¡~C!i) SO SO '0 SO $4& $4€ $.19 S.~9 St.,¡ $,:9

¡:,.ed 50 SO SO 50 S;JO S¡¡¡8 S2tJ7 $20_. $1B8 SO

Total SO Sû SO $0 $2;(1 $21" $256 $253 sns $4r¡

130~W¡~.¡5(J Vil;"!:;,, SO 50 SO $75 $75 $60 'SO $80 $79 Si:i

Fixed SO '0 SO s:m¡ s;i72 $366 S453 $.:46 ~A15 SO

Tot,,1 '0 '0 SO $.:53 $441 $.:26 $533 5526 S,:!H $19

~W'~ 4&0 V;miitilé 50 50 '0 551 $57 $,:6 56', S123 $'" $'"". ,"

F¡,,,ó '0 50 50 S6gC s£eo 5670 $&06 $1,:'0.1 $1.310 $2

Tot,,1 '0 50 5(: $747 $737 5716 5&67 $1,527 51,.;21 $111

Sow,,:,,: U,S. EPA'~ F¡nal Re9",iiiiory imp",¡ An"iy;"s: Controi 01 Em,s~,on~ irom N(lmo;id Q,,:s,,1 Eri9¡n,,~. M,,¥ 2()04.

CQ~t~ are in 26D2 ¡¡"iJar""
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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 shown in 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.

, ".' "

Power Range Estimated Price.., .. ..
kW.; 19 $1,500

19 kW..37 52,900

37=kW..56 S3,000
56=kW-:75 $4.000
75-kW..130 55,500
130 - kW.; 450 $20.000

kW-450 S80.500

Table 8,3
Baseline Engine Prices

SOlJfCt): U,S. (Pt, Finai Regulatory ¡rr¡i.~ct At1;:i~~¡~: Conl,,,1 of Erris~¡cr:$ ('Qm Nomo;;d Diesel Engines. M;,~ 2GG4.

The incremental costs of the new standards can be viewed in the context of their fraction of
the total purchase price of equipment. As ilustrated in Table 8.4, the ratio of variable
engine compliance costs to market price ranges from about 29 percent for engines
19;; kW 0: 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 quantîty 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 would have on engine prices if included.
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Table 8.4
Ratio of Variable En ine Com Hance Costs to En ine Price

Variable Engine Compliance Cost ¡ Engine Price

kW.: 19

19 - kWo: 37

37-kI¡V~56
56'" kW .; 75

75:: kW 0: 130

130 - kW 0: 450

kW =450

8.2%

29.3%

27.9%

28.3%

25.0%

8.5%

2.8%

Sau'ee: U,S. EPA F¡ri~¡ Reg\Jia:o'y Impscl Ari;i!,.~¡~: CCI;!c! of Em¡~~¡o"~ f'om Noruor:d Oiiil\el E'\tint:t. May 200.:

The California adoption of the new federal standards is not going to alter the above costs
because lhese costs already include the cost to California. The harmonízation of the
standards would actually benefi most engine manufacturers, because they have would not
have to comply with different standards for California.

8.2.3. Potential Impact on Business Competitiveness
The proposed amendments would have no signifcant 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 diesel engines.
Thus, California operators of off-road diesel equipment and vehicles would not be
disadvantaged relative to operators from other states. The harmonization of the standards
should actually benefi engine manufacturers and equipment manufacturers. This is
because these manufacturers would not have to deal with different requirements that can
result in production ineffciencies.

8,2.4. Potential Impact on Employment
The proposed amendments are not expected to cause a noticeable change in Calìfornia
employment. The adoption of the federal standards in California is expected to benefi
manufacturers, who might be faced with production ineffciencies 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 benefi from
lower compliance costs. This would, in turn, moderate any adverse impact the federal
standards might Iiave on employment.
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8.2.5, Potential Impact on Business Creation, Elimination or Expansion
The proposed amendments would liave 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 f1exibilities
proposed would help alleviate 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 diesel private sector nationally
based on estimates from the U.S. EPA. However, the sales from these small business
entiies are only about 11 percent of the total sales from the category. The ten largest
engine manufacturers are responsible for 80 percent of the engines sold. The cost to small
businesses should be considerable lower than for the rest of the off-road industry as a
result of the many compliance facilitating proviSions afforded to small business and small
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 feasible and cost..effective means of achieving emission reductions of the
same magnitude as tile federal requirements by 2030. Staff also believes there would be
no real incremental cost increase associated with adopting the federal standards as the
California standards. Accordingly, the proposed requirements are not expected to result in
an overall increase in costs for State and local agencies, The only costs 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 regulations for off-road diesel engines. Thus, the proposed
amendments would not increase the workload to 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 tiie 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 staffs
proposal. Under Health and Safely Code, section 43013( c), lhe ARB is required to hold a
public hearing prior to adopting standards and regulations 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 control 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 Qualiy Impacts," it is clear that the Tier 4 standards
are needed to achieve significant reductions in PM (particularly diesel PM), NOx, NMHC,
and toxic air contaminants. Without these reductions, tiie public will continue to be
exposed to high levels of these air pollutants. Therefore, the Tier 4 standards and this
proposal to harmonize ARB's regulations with the U.S. EPA's Tier 4 regulation are
necessary to achieve significant emission reductions and protect public 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~effectiveness for aligning with the federal requirements in California is expected
to be similar to the national cost-effectiveness (RIA9 2004), with the exception of the PM
benefis attributed solely to the use of ultra low-sulfur diesel fueL. The highest federal f1eet~

wide cost-effectiveness of the NMHC+NOx standards is about $0.51 to $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 after adjusting for the federal inclusion of
benefis solely from the ultra lOINsulfur diesel fueL. for which California has taken credit in a
previous rule. The federal cost..effectiveness for PM including the benefis of ultra lOINsulfur
diesel fuel is 55,60 to 55,90 per pound.

Based on these reasons, we believe the proposal is cosi..effective for new farm engines
and equipment.

8.4.3. Technological Feasibilty of Proposal for Non-Preempt Farm Equipment

The technological feasibilty of the proposal is discussed in section 6 "T echnolog¡cal

Feasibilty." 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 avaìlable to farm equipment
manufacturers are discussed in section 6. We are aware of no technical reasons why new
farm engines and equipment cannot meet the Tier 4 standards. Therefore, we have
detemiined that the proposal is technologically feasible for new, non..preempt farm engines
and equipment.
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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 summaiy, the
compliance costs ranged from $0 to $2,574 (130:õ kW:õ 450)and $0 to $7,679 (, 450
kW) per engine. This compares to base engine prices of $20,000 (130:õ kW:õ 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 fuel consumption and performance
characteristics is documented in their Regulatoiy Impacts Analysis, which is incorporated
by reference herein. No signifcant 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 staffs 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 diesel 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 its passage, current California regulations have become ress
stringent than the federal program. Pursuant to the federal Clean Air Act (CM), 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 hearth and welfare as
applicable federal standards (CAA Section 209(e)(2XA)), Therefore, staff rejected this
alternative.

9.2. Adopt More Stringent Emission Standards

The degree of emissions control proposed by staff is already technology forcing for most of
the engines being regulated, and should result in dramatic emission reductions over time.
Staff recognizes that more stringent standards may be necessaiy in the future, especially
for engines rated less than 19 kW. However, data are not yet available to suggest a more
cost effective way to achieve greater emission benefis. Therefore, staff is not
recommending the adoption of standards more stringent than those already proposed.
Harmonization with the federal program wîl spare the industry unnecessary costs and
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admînistratíve burdens, allowing a greater focus on the technical issues of emissions
control. Staff rejects this altematìve at this time.

9.3. Accelerate Implementation Schedule of Standards

The staff examined the possibilty of accelerating the implementation schedule of
standards to get cleaner engines into Caliornia earlier. While this alternative would
provide emission benefis sooner, manufacturers would have less lead time to develop the
necessary technologies since standards for many of the power groups would be changing
simultaneously, and manufacturers would have fewer years over which to spread out and
recoup the development expenses. This would also 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 addi!íonal improvements to their Tier 4 test procedures in a
separate rulemaking titled UTest Procedures for Testing Highway and Nonroad Engines
and Omnibus Technical Amendments," w!iîch was proposed on Augusl16, 2004. These

changes wil primarily be technical in nature, affecting the language in 40 CFR, Part 1065
mostly, and are intended to incorporate the latest measurement technologies. Staff has
participated in varying degrees to the development of these technical amendments, and
wil likely propose that the Board consider incorporating them into California's off-road
diesel program in a 15..day notice should U.S. EPA finalize them prior to the October 15,
2004 deadline and after staff has had suffcient opportunity to review them in finalized
context.

10.2. Safety Concerns

Staff is unaware of any safety~related issues being raised by tiie 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 to meet tiie
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 result in 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
manufacturer. The majority of catalyzed aftertreatrnent devices are expected to replace
muffers, whidi should already necessitate suffcient heat resistant designs.

11, CONCLUSIONS AND RECOMMENDATIONS

Staff's objective in recommending the harmonization of ARB's off-road diesel Tier 4
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program with federal requirements is to provide the citizens of California with the most
effective approach for achieving major air quality improvements in a technologically
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 tons per day NOx, 6.9 tons per
day PM, and 3.0 tons per day NMHC. The estimated California cost~effectiveness wiUi
adoption of the staffs 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, belieen the federal program and the Caliornia
proposal for Tier 4 off~road engines. These are safeguards for ensuring California's
continued abilty to identify complying engines quickly, and to enforce the regUlations. The
proposed differences should not be overly burdensome or costly to the manufacturers, 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 carring out the
purpose for which the regulation is proposed, or would be as effective as, or less
burdensome, to affected private persons than the proposed regulation. Therefore, staff
recommends that the Board adopt staffs proposal as contained in this report and noted in
the attached proposed regulations and test procedures.
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ATTACHMENT 1: PROPOSED AMENDMENTS TO THE CALIFORNIA
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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
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COMPRESSION-IGNITION ENGINES AND EQUIPMENT,
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ATTACHMENT 4: PROPOSED AMENDMENTS TO THE CALIFORNIA EXHAUST
EMISSION STANDARDS AND TEST PROCEDURES FOR NEW
1996 AND LATER TIER 1, TIER 2, AND TIER 3 OFF-ROAD
COMPRESSION-IGNITION ENGINES AND EQUIPMENT, PART II
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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 to be construction or farm equipment:

Aerial devices: vehicle mounted
Asphalt recyclerJreciaimer, sealer
Augers: earth
Back-hoe
Backpack Compressors
Baler
Boring machines: portable line
Breakers: pavement and/or rock
Brush cuttersJClearing saws 40 cc and above (blade capable only)
Burners: bituminous equipment
Cable layers
Chainsaws 45 cc and above
Chippers
Cleaners: high pressure, steam, sewer, barn
Compactor: rollerJplate
Compressors
Concrete buggy,.corer, screed, mixer, finiShing equipment
Continuous Digger

Conveyors: portable
Crawler excavators
Crushers: stone
Cultivators: powered
Cutting machine
Debarker
Detassler
Drils
Dumper: small on..site
Dusters
Elevating work platforms
Farm loaders: front end
Feed conveyors
Fertilzer spreader
Forage box/Haulage and loading machine
Forklifts: diesel and/or rough terrain
Harvesters, crop
Jackhammer
Ught towers
Mixers: mortar, plaster, grout
Mowing equipment agricultural
Mud jack
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Pavers: asphalt, curb and gutter
Pipe layer
Plows: vibratory
Post hole diggers

Power pack: hydraulic
Pruner: orchard
Pumps 40 cc and above
Rollers: trench
Sawmil: portable
Saws: concrete, masonry, cutoff
Screeners
Shredder/grinder
Signal boards: highway
Silo un loaders
Skidders
Skid-steer loaders
Specialized fruit/nut harvester
Sprayers: bituminous, concrete curing, crop, field
Stump cutters, grinders
Stumpbeater
Surfacìng equipment
Swathers
Tampers and rammers
Tractor: compact utiity
Trenchers
Troweling machines: concrete
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 to be construction or farm equipment.

Aircraft Ground Power
Baggage Handling
Forklifts that are neither rough terrain nor powered by diesel engines
Generator Sets

Mining Equipment not otherwise primarily used in the construction industry
Off..Highway Recreational Vehicles
Other Industrial Equipment
Refrigeration Units less than 50 horsepower
Scrubbers/Sweepers
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Tow/Push
Turf Care Equipment
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APPENDIX S: 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
diesel engines. The estimated cost of complying with the standards varies depending on
the model year under consideration, U.S, EPA calculated the cost per ton of the
regulations based on the net present value of aU costs incurred and all emission reductions
generated over a 30"year time window following implementation of the program. This
approach captures all the costs and emission reductions from the regulations, including
costs incurred and emission reductions generated by both the new and the existing fleet

Table 8.1
Cost~Effectiveness Estimates ($2002)

30-Year Net Present Value at a 3% and 7% Discount Rate

3% discount rate 7% discount rate
Pollutant

$/lon $nb)

NMHC+NOx $1,010 $1,160
($0.51\ ($0,58)

PM w/Fuel $11,200 $11,800
($5,60) ($5,90)

PM wlo Fuel $13,400 $15,100
($6,70) ($7.55)

U.S. EPA also calculated the cost per ton of emissions reduced in the year 2030 using the
annual costs and emission reductions in that year alone. This number, shown in Table B.2,
approaches the long..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 control (and
maintenance costs), and after most of the pre..control fleet has been retired.

nnua a ues w 0 iscountina

Pollutant Long-Term Cost in 2030
$Iton ($nb)

NMHC+NOx $680 ($0,34)

PM $9,300 ($4.65). , " - --

Table 8.2
Long~Term Cost~Effectiveness ($2002)A IV I I 0'
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