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1. Introduction

In the mid-1990s, the United States Department of Justice (US DOJ), the United States Environmental Protection Agency (US EPA), and the California Air Resources Board (ARB) determined that seven major engine manufacturers had designed their 1993 through 1998 model heavy-duty diesel engines to operate with advanced electronic engine controls that resulted in excessive nitrogen oxide (NOx) emissions.  Approximately 1.3 million engines were produced and calibrated to show compliance with NOx emission standards during the US EPA heavy-duty diesel engine dynamometer certification test in the laboratory.  However, when these engines were operated in the vehicle under “real world” conditions, the electronic calibration would change, altering the fuel delivery characteristics and resulting in elevated NOx levels.   From its investigation, in October 1998, DOJ, EPA and ARB announced completion of separate Consent Decrees with each of these seven heavy-duty engine manufacturers.   The companies included Caterpillar, Cummins, Detroit Diesel, Mack Trucks, Navistar, Renault, and Volvo.

Under the provisions of the Consent Decrees, the manufacturers are required to provide software to their dealers
 and other who request it (the “Low-NOx Rebuild Kit” or “chip reflash”) that modifies the injection timing adjustment that caused the excess NOx emissions.  The kits are to be installed at the time the vehicle is brought in for a major engine rebuild/overhaul.  The reflash process itself is a software change, achieved by plugging in an electronic device and downloading revised software to the electronic control unit (ECU) of the engine.  
The rate of rebuild has been considerably lower than what was envisioned under the Consent Decrees; the primary reasons being that engine rebuilds occur at considerably higher elapsed vehicle mileage than what was contemplated when the Consent Decrees were negotiated, and there is no federal oversight program to ensure that individual rebuilds are occurring at the time of rebuild.  In response to this low rebuild rate, ARB has adopted a mandatory program, not tied to the time of rebuild, but rather to a prescribed period of time, within which owners must bring their vehicles into the dealer to have the reflash operation performed, with all costs borne by the engine manufacturers.

The Northeast States are likewise concerned that low-NOx rebuilds have not progressed sufficiently and are now considering a mandatory program, modeled after the California program.  NESCAUM has developed a model rule (Appendix A) to assist the Northeast States in their efforts to implement a mandatory program.

2. Low-NOx Rebuild Program Standards

The Consent Decrees provided two emissions standards-based options (A and B) for compliance with the Low-NOx Rebuild Program, as shown in Table 1:

Table 1a - Software Upgrade Requirements
OPTION A (1994 – 1998)



OPTION B (1993 – 1998)

	
	MHDDE
	HHDDE
	
	MHDDE
	HHDDE

	Euro III
	6.0 g/bhp-hr 
	7.0 g/bhp-hr
	Euro III
	6.5 g/bhp-hr
	7.5 g/bhp-hr

	NTE
	7.5 g/bhp-hr
	8.75 g/bhp-hr
	NTE
	8.1 g/bhp-hr
	9.38 g/bhp-hr


Each of the manufacturers which was subject to the emissions standards-based options was free to choose between Option A or B.  If a manufacturer chose the more stringent standards reflected by Option A, they were not required to develop rebuild kits for their 1993 model year engines.  Alternately, if a manufacturer chose the less stringent standards reflected by Option B, they then had to develop rebuild kits their 1993 model year engines in addition to the 1994 through 1998 engines.  Each manufacturer subsequently made its choice between Option A and Option B, as reflected in the table below:
Table 1b - Manufacturer Option For Software Upgrade
	Manufacturer
	Option
	Model Year

	Caterpillar
	B
	1993 – 1998

	Cummins
	B
	1993 – 1998

	Detroit Diesel
	A
	1994 – 1998

	Mack
	A
	1994 – 1998

	Navistar
	n/a

	1998 Only

	Volvo
	A
	1994 – 1998

	Renault
	B
	1993 – 1998


These emissions standards are less stringent than original certification emissions standards (Table 2).  In other words, although the software upgrades will improve the NOx emissions performance for these engines, the affected fleet of trucks will continue to emit more NOx than was contemplated when the original standards were established. 

Table 2: HD Diesel Engine Certification Standards
	HD Diesel Certification Emission Standards (g/bhp-hr)

	Model Year
	CO
	Total HC
	PM
	NOx

	1991 – 1993
	15.5
	1.3
	0.25
	5.0

	1994 – 1997
	
	
	0.10
	4.0

	1998
	
	
	0.10
	4.0


3. Low-NOx Rebuild Program Progress

More than 7 years have now elapsed since the Consent Decrees became effective.  In July 2005, ARB summarized the rate of completed Low-NOx rebuilds as follows:

Table 3: Low-NOx Rebuild Kit Installation Record as of July 2005
	Manufacturer
	Affected Engine Population
	Rebuilds Completed

(% - California – 7/05)
	Rebuilds Completed

(% - Nationally – 3/05)

	Caterpillar
	288,967
	36
	14

	Cummins
	351,387
	22
	7

	Detroit Diesel
	294,445
	60
	29

	Mack
	60,506
	5
	3

	Navistar
	37,201
	16
	2

	Volvo
	8,056
	3
	1

	Renault
	(confidential)
	(unknown)
	(unknown)


While the Consent Decrees did not prescribe a time period, within which the reflash operations were to be accomplished, it’s likely an accurate speculation that EPA and the Department of Justice did not contemplate such a low rate of progress after so many years, as reflected by the completion percentages in Table 3.

4. California’s Low-NOx Rebuild Program

California entered into Settlement Agreements, separate from the federal Consent Decrees, but with analogous requirements for low-NOx rebuilds.  The slow rate of progress in California mirrored the progress nationally.  Accordingly, California embarked upon its own program, by rule, to accelerate and ultimately complete the rebuilds for trucks registered in California and for out-of-state registered trucks traveling on roadways within the state.  The ARB rule, effective March 21, 2005, mandates that rebuilds occur over a prescribed time period, according to the following schedule:

Table 4: California Low-NOx Rebuild Implementation Schedule
	Engine Model Year
	Rebuild Deadline

	1993 – 1994
	By April 30, 2005

	1995 – 1996
	By August 31, 2005

	1997 – 1998 – HHDDE only
	By December 31, 2005

	1997 – 1998 – MHDDE
	By December 31, 2006


Under the ARB rule, estimated NOx reductions are as follows:

· CA Statewide: 30 – 40 tons per day (TPD), California registered vehicles

· CA Statewide: 6 – 9 TPD, out-of-state vehicles

· South Coast: 8 – 10 TPD, California registered vehicles

Under the federal Consent Decrees and California Settlement Agreements, the low NOx rebuild is to be provided by the engine manufacturers “at no added cost to the owner above the amount the owner would otherwise pay to have the engine rebuilt or repaired.”  Additionally, each engine manufacturer is to “make arrangements to reimburse its authorized dealers, distributors, repair facilities, and rebuild facilities, so that the ultimate purchaser of a Low NOx Rebuild Kit will not be charged for any required programming.” While there should be no direct cost to the truck owners, those who choose to have the rebuild performed at a time that does not coincide with other maintenance services would incur an indirect cost in the form of down time (i.e., having their truck temporarily unavailable for generating income).  According to a warranty bulletin from one engine manufacturer, reimbursement is provided for the value of 0.3 hours (18 minutes) of labor.  ARB estimated a total cost to California businesses – engine manufacturers, dealers, trucking firms due to downtime, etc. – at about $8 million over the life of the program.

5. Low-NOx Rebuild Program For The Northeast States

Table 5 estimates potential NOx emissions reductions (tons per day) if the Northeast States were to adopt a rebuild program similar to the California program.  These estimates are based on the ratio of Northeast to California in-state heavy-duty vehicle registrations, and ARB-estimated California NOx reductions of 35 TPD
.

Table 5: Estimated Northeast States NOx Reductions – Low NOx Rebuild
	State
	NOx Reductions
  (TPD) In-state Registered Trucks

	Connecticut 
	3.5

	Maine
	1.4

	Massachusetts
	6.7

	New Hampshire
	2.0

	New Jersey 
	9.7

	New York
	16.1

	Rhode Island
	0.8

	Vermont
	0.9

	Northeast Total
	41.1


6. Implementation/Compliance Verification/Enforcement
Whenever a low NOx rebuild is completed, there is a requirement under the Consent Decrees to affix a label to the engine, indicating that a rebuild kit was installed.  The label is to be placed in a location consistent with applicable state law, fabricated of a material suitable for the location in which it is installed, and not readily removable intact.  The simplest form of a compliance verification program would consist of a roadside and/or periodic registration inspection during which the inspector looks for the label inside the engine compartment.  A slightly more elaborate approach would involve plugging an engine scan tool into the engine’s electronic control module to identify the installed software. The scan tool evaluation could be done on a spot-checking basis or as a more comprehensive program, designed ultimately to verify that each affected vehicle has undergone the low NOx rebuild.  According to California sources, a program involving spot-checking with a scan tool would provide a deterrent against subsequent reversal of the low NOx rebuild software.
Each engine manufacturer has the software that is used to verify installation of the low NOx rebuild kit.  This software can be loaded onto a lap top computer for use in the field in conjunction with a generic scan tool that links the computer to the engine control module.
7. NESCAUM Model Rule

NESCAUM has developed a model rule (Appendix A) for consideration by its member states to implement a low-NOx rebuild program, similar to the program in California.  The following is a brief summary of the rule’s provisions:

Section 1000 Applicability – The regulation applies to the engine manufacturers and to owners, lessees, and operators of heavy-duty vehicles powered by the engines that are required to have the low-NOx rebuild.

Section 2000 Definitions – Key terminology is defined in this section.

Section 3000 Standards – Consistent with the Consent Decrees, this section requires the engine manufacturers to provide the rebuild kits at no cost to dealers, distributors, repair facilities, rebuild facilities, owners, lessees, and operators, upon their request and to reimburse their authorized dealers, authorized distributors, authorized repair facilities and authorized rebuild facilities for their labor costs.  This section also prohibits owners, lessees, and operators from operating affected trucks on roadways in the state if the truck engines have not undergone the low-NOx rebuild.  The section also requires attachment of a label to the engine as proof of rebuild and prohibits tampering.

Section 4000 Responsibilities of Owners, Lessees, and Operators – Inspection  - This section requires owners, lessees, and operators to cooperate with state agency personnel in their inspection of affected trucks to determine compliance with the standards.
Section 5000 Demonstration of Correction and Post-Repair Inspection – In cases where non-compliance is discovered, this section requires owners or lessees to submit their affected trucks for a post-repair inspection, if required, and to submit documentation that repairs have been made to achieve compliance.

Section 6000 Record Keeping and Reporting Requirements – This section requires owners and lessees of affected trucks to retain records, demonstrating that the required rebuilds have occurred and permit the state to review those records upon request.  This section also requires the engine manufacturers to maintain lists of facilities and persons to which they have supplied the rebuild kits and to make those records available to the state upon request.

Section 7000 Severability – This section contains a standard severability clause.

8. Legal Issues Raised in California
Two lawsuits have been filed in Sacramento County Superior Court in California in response to ARB’s rulemaking:

· Engine Manufacturers Association v. California Air Resources Board – The plaintiff alleges that the rule is unlawful because California has no authority to hold engine manufacturers responsible for meeting further emission control requirements on their engines after the engines have been introduced into the stream of commerce.
· Caterpillar, Cummins, Mack, & Volvo v. California Air Resource Board – The plaintiffs allege that the Settlement Agreements with California are contracts, and ARB’s attempt to impose, by rule, a mandatory program to require reflash at times other than engine rebuild breaches those contracts.

The two lawsuits are still pending before the courts.


On December 9, 2004, ARB convened a public meeting to receive comments on the proposed rule.  These comments were summarized in ARB’s Final Statement of Reasons for Rulemaking.  The following is a paraphrase of industry comments and ARB responses, as recorded in the Statement of Reasons, that addresses some of the pertinent legal questions:

a) Industry Comment – The ARB rule mandates reflash for the identical set of engines covered under the Settlement Agreements regardless of whether those engines reach the point where rebuild is warranted.  This is a breach of the terms of the legally-binding Settlement Agreement, under which it was agreed that the engines could only be required to undergo reflash at engine rebuild.  The manufacturers have no obligation to make the software available beyond the scope of expected engine rebuilding, let alone make it available outside such rebuilding at no charge.

ARB Response – Under the Settlement Agreements, engine manufacturers must make the low NOx rebuild kits available at no added cost, whenever any person requests a rebuild kit.  The rule simply requires persons in possession of the affected engines to ensure that their trucks have the proper software, and if not, to request it.  By fulfilling such requests, the engine manufacturers are meeting their obligations under the Settlement Agreements.  Therefore, no breach has occurred.

b) Industry Comment - The Federal Consent Decrees apply to all other affected engines in trucks registered outside of California.  Because the rule also attempts to impose a regulatory burden on out-of-state trucks, the rule is in conflict with and therefore preempted by the Federal Consent Decrees.

ARB Response – Under the terms of the Federal Consent Decrees, the manufacturers must provide the software at no added cost and upon request (i.e., not just at the time of engine rebuild).  EPA states this clearly in its August 15, 2003 letter to each of the engine manufacturers.  Therefore, the requirements of the rule are consistent with the Federal Consent Decrees.

c) Industry Comment – Because the rule attempts to impose new emission control requirements on engine manufacturers, ARB must consider the affected engines to be “new”.  Under the federal preemption provisions of the Clean Air Act (Section 209(a)), states are prohibited from adopting or enforcing emissions standards for new motor vehicles and new motor vehicle engines.

Industry Comment – The affected engines are considered “new” for federal preemption purposes until such time as they undergo a rebuild.

Industry Comment – Engine manufacturers may be subject to ARB and EPA emission control standards only until such times as their engines are first introduced into the stream of commerce.  After that time, the manufacturers have no responsibility to meet subsequently imposed standards.

ARB Response – ARB does not consider these engines to be new and therefore they are not subject to federal preemption.  There is no legal basis, establishing that an engine is considered “new” for preemption purposes prior to rebuild.  The regulation does not establish an additional requirement upon the individual engine manufacturer.  Rather, it establishes a requirement on owners and operators of the trucks and recognizes pre-existing obligations of engine manufacturers to develop low-NOx software and to provide it free upon request.

d) Industry Comment – The rule constitutes unreasonable interference with interstate commerce because it imposes substantial financial burdens on out-of-state motor carriers.

ARB Response – The rule does not favor California’s economic interests over those of other states, nor does it impose any requirements or conditions on commerce that occurs wholly outside of California.  The burden on out-of-state motor carriers operating in California is minimal; i.e., the small amount of time it takes to have the engine reflashed.  The majority of out-of-state motor carriers operating in California are employing trucks which are newer than the models subject to the reflash requirement.
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� According to California sources, this software is stored on the shop’s computer and therefore readily available for download to the engine control module during routine repair activities.


� From 1996 through approximately November 1998 certain Navistar engines contained a Cruise/Power/Fuel-Economy (CPFE) computer-based strategy to adjust the timing of fuel injection.  Navistar's Low NOx Rebuild Kit must remove the CPFE strategy from the computer electronic control module of the Low NOx Rebuild Engine.  The effect is to reduce NOx emissions, but no particular emissions standard is specified for these Navistar engines under its Consent Decree.





� It should be noted that the emissions benefit is reduced over time through attrition of 1993 – 1998 vehicles in the heavy-duty fleet.  California determined that the maximum benefit of the program would be achieved in the 2006 ozone season, but that the benefit would be reduced approximately 37% by the 2010 ozone season.  However, it should be noted that as the older vehicles are retired, they are replaced by newer, considerably lower-emitting heavy-duty vehicles, and the net result is a continuing downward trend in NOx emissions.
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