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Introduction to this Document

The outline for this document is identical to the outline used in the preamble to our proposed
rule (72 FR 3200). We have summarized comments and placed those comments under the heading
which most accurately characterized the nature of the comment. As such, issues can be identified
by section number within which those issues have been placed. The reader should keep in mind
that we have attempted to place a comment into only one issue area or section number within this
document. For example, we received comments pertinent to threshold levels and/or feasibility of our
proposal with respect to heavy-duty OBD on applications under 14,000 pounds (see section Il.H).
However, in section 1.B.3 of this document, we note that we received no comments pertinent to
section 1.B.3 which was the preamble section that provided an overview of our proposed
requirements for OBD on applications under 14,000 pounds. We make such a note since no one
commented on that overview section and, instead, we have summarized the comments and made
our responses under section I1.H.

General statements in support of the proposed rule

The following commenters expressed general support for the HDOBD portions of the
proposed rule.

Community Board #1 (2005-0047-0015)

Texas Commission on Environmental Quality (2005-0047-0020)
NESCAUM (2005-0047-0024)

General statements in opposition to the proposed rule

The following commenters expressed general opposition to the proposed rule.

None.

General statements in support of other comments

The following commenters expressed support for the comments submitted by the Engine
Manufacturers Association, 2005-0047-0026:

Volvo Powertrain, 2005-0047-0021, p. 1

Cummins Inc., 2005-0047-0031, p. 3

Caterpillar Inc., 2005-0047-0030, p. 2

Truck Manufacturers Association, 2005-0047-0028, p. 1
National Automobile Dealers Association, 2005-0047-0034, p. 1

The following commenters expressed support for the comments submitted by the Engine
Manufacturers Association, 2005-0047-0026, where those comments pertain to nonroad OBD:

Euromot, 2005-0047-0023, p. 3



I. Overview

We received no comments pertaining to this section that require analysis.

I.A Background

We received no comments pertaining to this section that require analysis.

I.B What is EPA Proposing?

[.B.1 OBD Requirements for Engines Used in Highway Vehicles Over 14,000 Pounds GVWR
Comments:

Engine manufacturers face many challenges in providing engines to meet the needs of
customers, EPA, the California Air Resources Board (“ARB"), other government agencies, and their
own businesses. During the past five years, engine manufacturers have poured huge resources into
meeting stringent new federal and California emissions standards that began in 2007 and that will be
fully realized by 2010. The new emission standards will reduce engine emissions by more than 90%
and those reductions will come through using improved engine design, advanced aftertreatment
systems and low-sulfur fuel. The 2007/2010 heavy-duty engine emission standards will result in
diesel technology — long known for being the most durable and energy-efficient — having the right to
also be called clean. Engine manufacturers continue to invest significant resources to develop and
produce engine and aftertreatment technology meeting the stringent new emission standards. They
have already devoted and will continue to devote thousands of hours of engineering time and
expertise and thousands of hours of time in the emissions test cell to achieve those standards.
Manufacturers have begun producing compliant engines for 2007. But, while they expect to meet the
fully-realized new emission standards by 2010, future success is by no means assured.

At the same time, manufacturers are addressing the challenges of the new nationwide
manufacturers’ run heavy-duty in-use test program and new California engine manufacturer
diagnostic (“EMD”) standards which began in 2007. Those EMD standards are the first step toward
comprehensive heavy-duty OBD requirements as embodied in the Proposed Rule, which would
require engine manufacturers to develop and produce heavy-duty OBD technology to monitor all
engine systems to stringent new requirements beginning in 2010. Engine manufacturers do not
know how they will meet the new heavy-duty OBD requirements or even if they will be capable of
meeting those challenging requirements. What they do know is that the Proposed Rule will require a
major investment of manufacturer resources to invent the monitoring technology and develop it to a
point that it can be used with confidence on 2010 and later engines. Manufacturers will undertake a
workload, invent technology, and invest costs to make changes that must be implemented and
engineered on significantly more engine models and ratings, and recouped on far fewer units of sale,
than ever has been required in any other OBD program. This challenge is made all the more difficult
by the fact that engine manufacturers are still developing the technology to meet the underlying
emission standards for 2010.

OBD is technically complex, and means sophisticated new systems placed on engines and
vehicles. Regulating how manufacturers use OBD and monitor their engine emission control adds
more complexities and new challenges to produce engines that are compliant with 2010 and later
standards. But heavy-duty engine manufacturers have very little experience with regulated OBD
systems. Although some companies have experience with engines and vehicles under 14,000 Ibs.
(light- and medium-duty), most have none. All engine manufacturers will need to devote substantial
time and effort to meeting the new rule, but those without experience will have special challenges to



overcome — from something as basic as understanding OBD terminology to something as complex
as creating the algorithms and writing the software code used for monitoring.

Moreover, many of the monitoring strategies that would be required to meet EPA’s proposed
OBD standards depend on the development and use of accurate and durable sensor technology.
Engine manufacturers do not produce sensors and do not control their development or availability in
the market. Nor do engine manufacturers control the accuracy and reliability of those sensors.
Technology-forcing standards are appropriate if the entities held responsible for meeting those
standards have control of the development of the technology. In this case, engine manufacturers are
required to meet the technology-forcing standards, but have no such control.

Finally, what has worked for light- and medium-duty OBD will not necessarily work for heavy-
duty engines. The two industries are very different. The heavy-duty industry is generally a non-
integrated industry, meaning that engine manufacturers sell their products — engines — to customers
who take those engines and incorporate them into many different types of vehicles, with many
different types of transmissions, customer specifications and performance requirements. Engine
manufacturers simply cannot predict all the possible variations in which their engines will be used
and they do not have control over vehicles. EPA has recognized that fact, in part, in the Proposed
Rule, and has proposed to limit the requirements as much as possible to engines. But in the non-
integrated heavy-duty engine and vehicle industry, there is an extreme burden associated with
calibrating OBD monitors for use in a myriad of different vehicle configurations. Further changes
must be made to the Proposed Rule to limit engine manufacturers’ responsibility for vehicle matters
outside their control.

EMA, 2005-0047-0026, p. 1-3
National Automobile Dealers Association, 2005-0047-0034, p. 3

Agency Response:

We have carefully considered the points made by commenters in developing our final rule.
While sensor technology has progressed rapidly, there remain some limitations in accuracy and
durability. As such, we have relaxed some 2010-2012 NOXx thresholds to levels at which current
technology can detect, and we have provided some PM-related monitoring requirements that our
testing and industry testing show can be met. We have also addressed industry comments as
regards the myriad of different vehicle configurations by providing greater flexibility in some
monitoring requirements (e.g., cooling system monitoring) without compromising the expected
effectiveness of the OBD systems. Most importantly, the sensors needed to comply with the final
requirements do indeed exist, and they exist today, at least for the 2010-2012 requirements. Some
of the 2013 requirements—notably the DPF monitoring requirements—would require, we believe, a
soot sensor with greater sensitivity and durability than what exists today. In that case, we cannot
state that the necessary sensors exist today. However, we believe that they will exist in time for
2013 compliance, and we will keep abreast of technological advances in the coming years in case
our requirements have to be modified. We address these issues in more detail in the following
sections.

I.B.2 Requirements that Service Information be Made Available

Please refer to Section IV of this document for a summary and analysis of all service
information availability comments and issues.

[.B.3 OBD Requirements for Diesel Heavy-duty Vehicles and Engines Used in Vehicles Under
14,000 Pounds



We received no comments pertaining to this section that require analysis.

I.C Why is EPA Making this Proposal?

I.C.1 Highway Engines and Vehicles Contribute to Serious Air Pollution Problems

We received no comments pertaining to this section that require analysis.

I.C.2 Emissions Control of Highway Engines and Vehicles Depends on Properly Operating
Emissions Control Systems

We received no comments pertaining to this section that require analysis.

|.C.3 Basis For Action Under the Clean Air Act
Comments:

EPA is obligated under CAA Section 202(a)(3)(A) to propose standards that are
technologically feasible and cost effective. EPA has failed to meet it s obligations with respect to the
proposed HDOBD program. EPA has failed fully to analyze and consider the technological feasibility
of the proposed OBD thresholds and requirements, the practically of meeting many of the
requirements, and the workload and cost burden proposed to be placed on manufacturers. EPA has
not provided an adequate analysis of technological feasibility and the cost effectiveness of its
proposal.

EPA is obligated by Section 202(a)(3)(C) of the CAA to provide four years leadtime for the
promulgation of new standards and at least a three year period of stability for those new standards.
However, if EPA adequately addresses the technological feasibility, practicality and cost
effectiveness issues discussed throughout EMA’s comments, while maintaining the proposed
implementation phase-in, engine manufacturers believe they would be able to comply with such a
program in 2010. Given a limited amount of time in which to address the challenges of HDOBD,
manufacturers can succeed only if the changes recommended by EMA are made. If EPA makes
EMA'’s recommended changes, engine manufacturers may not be pressed to rely on their legal
rights to leadtime and stability guaranteed by the CAA.

EPA has not met its burden to show that the proposed requirements are cost effective. EPA
has both underestimated costs and has not fully analyzed cost effectiveness.

EMA, 2005-0047-0026, p. 47-49

While Freightliner understands that EPA strove to align its OBD requirements to those of
CARB where feasible, we ask that the EPA adhere in future rulemakings to lead time and stability
limitations. The specific authority to require OBD in HD highway engines clearly stems from CAA
section 202(m)(1) which allows the Administrator to promulgate OBD regulations under CAA section
202(a). In turn, regulations promulgated under CAA section 202(a) are bound by the lead time and
stability requirements of that subsection at subparagraph (3)(C). EPA has already promulgated
regulations applicable to the year 2010 (40 CFR 886.007.11). Following Congress’ stability mandate



then, EPA must maintain its HD highway engine regulations without change until 2013. At the very
least, with EPA publishing its proposal after the commencement of model year 2007, Congress’ lead
time mandate prohibits EPA from regulating OBD until model year 2012.

Freightliner, 2005-0047-0025, p. 1
Agency Response:

These comments can be summarized as: EPA has failed to show feasibility; and, EPA has
failed to provide proper lead time. EMA and Freightliner are incorrect in claiming that EPA is bound
by section 202(a)(3) of the Act for these OBD regulations. That provision applies only to standards
applicable to emissions of particular pollutants from heavy duty engines, not to OBD requirements
for such engines. This rule is governed by section 202(m) of the Act, which explicitly discusses
promulgation of OBD regulations, including regulations for heavy duty engines. The provisions of
section 202(a)(3), including the lead time and stability provisions, are therefore not applicable to this
rule. In addition, we believe that this issue is moot as a practical matter. On a national level, we
fully expect that manufacturers will sell the same OBD system that is being developed for use in the
State of California to comply with California’s analogous OBD requirements. California made final
those requirements in 2005 which provided four years lead time to industry. The requirements we
are finalizing for 2010 compliance are less stringent in terms of OBD thresholds than those finalized
by California back in 2005. Therefore, lead time appears not to be an issue in practical terms. We
believe that the changes made to the final requirements should satisfy commenters as they have
themselves suggested.®

EMA mentions cost effectiveness and, while cost effectiveness is not mentioned in CAA
Section 202(m), we believe we have properly taken costs into consideration in promulgating this rule.
See the final technical support document contained in the docket where we show our estimated
costs as roughly $60 to $70 per engine for engines that are placed in vehicles selling for $50,000 to
more than $100,000 a piece. As for technological feasibility, we have revised some of our
thresholds for the 2010-2012 model years to address feasibility concerns raised by industry during
development of this final rule. We believe that these changes result in a feasible set of requirements
as discussed in our responses to comments in Sections Il and Il and by commenters themselves.?
As for the thresholds for model years 2013 and later, we have not made changes relative to our
proposal because we still believe that monitoring and sensing technology will advance such that the
thresholds will be feasible. We discuss this in more detail in our responses to comments in Sections
[1I.A.6 through 111.A.9. If, in the 2010/2011 timeframe we are made aware that such advances have
not occurred, we will need to address the issue via possible changes to the 2013 and later
thresholds.

I.D How has EPA Chosen the Level of the Proposed Emissions Thresholds?

Comments:

We support requiring stringent OBD thresholds (i.e., OBD detection at lower emissions
levels) that will, among other things, induce manufacturers to produce more durable emission
controls. Accordingly, we support using the emissions thresholds listed in Tables 11.B-1 and 11.C.-1
as trigger points for requiring malfunction indicator light (MIL) illumination and storing diagnostic

! See memorandum to Docket ID No. EPA-HQ-OAR-2005-0047 from Todd Sherwood, “Meetings with the
Engine Manufacturers Association,” document ID # EPA-HQ-OAR-2005-0047-0053.

2 See memorandum to Docket ID No. EPA-HQ-OAR-2005-0047 from Todd Sherwood, “Meetings with the
Engine Manufacturers Association,” document ID # EPA-HQ-OAR-2005-0047-0053.



trouble codes (DTC). These thresholds are likely to achieve the balance sought by EPA between
environmental protection, system capabilities, and avoidance of repairs where costs are high
compared to emissions benefits.

NESCAUM, 2005-0047-0024, p. 4
New Jersey Department of Environmental Protection, 2005-0047-0027, p. 7-8

EPA's proposal does not include the step-down in increased stringency for malfunctions of
aftertreatment devices as ARB's regulation does for 2013 and 2016 model years. While EPA has
indicated that it will continue to monitor industry's progress towards meeting the ARB thresholds and
could potentially revisit the appropriateness of more stringent thresholds in the future, ARB believes
it is appropriate for EPA to adopt the more stringent thresholds now to provide a clear goal for
industry to design for. EPA could still monitor industry's progress, as ARB does, and as noted above,
could potentially revisit the appropriateness at a later date if changes need to be made. But,
adoption now of thresholds that align with those developed jointly with EPA and adopted by ARB
would provide a consistent target to industry to design to for a single system that meets both
requirements. To date, engine manufacturers have not provided any new technical data indicating
that these thresholds may not be feasible or adjustments may need to be made. In fact, as the first
2007 model year applications are now being certified with various elements of aftertreatment, ARB
and manufacturers are starting to see actual data indicating what thresholds can be achieved now
and in the immediate future and ARB believes the data shows promising results that the
manufacturers are on track.

California Air Resources Board, 2005-0047-0035, p. 3
Agency Response:

As we stated in the preamble to the proposed rule (see 72 FR 3205), we believed that the
proposed thresholds would strike the proper balance between environmental protection, OBD and
various sensor capabilities, and avoidance of repairs whose costs could be high compared to their
emission control results. Since that time, we have learned that certain sensor capabilities have not
advanced as we expected and have, therefore, revised upward some OBD thresholds for the 2010-
2012 model years. One must keep in mind that increasingly stringent OBD thresholds (i.e., OBD
detection at lower emissions levels) may lead to more durable emission controls due to a
manufacturer’s desire to avoid the negative impression given their product upon OBD detection.
Such an outcome would result in lower fleetwide emissions while increasing costs to manufacturers.
However, increasingly stringent OBD thresholds may also lead to more OBD detections and more
OBD induced repairs and, perhaps, many OBD induced repairs for malfunctions having little impact
on emissions. Such an outcome would result in lower fleetwide emissions while increasing costs to
both manufacturers and truck owners. Furthermore, increasingly stringent OBD thresholds may
increase the likelihood of false malfunction detections (false positives) which has no impact on
emissions while adversely impacting the perception of OBD. All of these factors must be carefully
balanced and we believe we have done that properly with our final requirements. The California Air
Resources Board is willing to go forward with some uncertainty as regards the ability of
manufacturers to meet the complete set of “stepped down” thresholds in 2013 and 2016. EPA is not
so comfortable moving forward with that level of uncertainty.

I.E World Wide Harmonized OBD (WWH-OBD)

Comments:



Ultimately, EMA’s goal is alignment of the EPA and WWH-OBD requirements such that
engine manufacturers could certify one engine for sale that could meet OBD requirements
internationally. Given the existence of the national and international processes which have not yet
led to a fully aligned approach, EMA recommends that EPA complete this rulemaking and, in a later
rulemaking, evaluate and propose an approach to allow EPA to specify WWH-OBD as an alternative
OBD solution.

EMA, 2005-0047-0026, p. 45-47
Cummins Inc., 2005-0047-0031, p. 5-6

The allowance of WWH-OBD would be beneficial provided it did not result in a second or
third type of OBD for highway HD engines. A second or third type of OBD would add unnecessary
burdens on engine manufacturers and serve to confuse the service industry for little if any added
value. The commenter also provides a list of OBD elements that EPA should change in the final rule
to align fully with WWH-OBD requirements, listed below, to help support manufacturers’ ability to
compete in the international marketplace.

- Fewer emission threshold monitors and fewer system monitors (e.g., cooling

system, cold start aids

- Less rigidity regarding emission threshold monitor calibrations/lower fidelity

emission threshold monitoring

- Fewer malfunctions requiring continuous MIL illumination (i.e., align with the WWH-

OBD “discriminatory” MIL display logic)

- Fewer certification steps and certification requirements

- No permanent diagnostic trouble codes

- No performance monitor ratios

- No per-trip readiness reporting

- No commanded tests and results

- Fewer data stream and freeze frame parameters required

- No enforcement provisions

- No production evaluation requirements

- Fewer emission demonstration tests

EMA, 2005-0047-0026, p. 45-47

WWH OBD as a solution could be beneficial to commercial vehicle market by not having as
many continuous MIL malfunctions. It also could be beneficial to vehicle maintenance industry
because WWH OBD provides a malfunction classification system that could direct them to the
malfunction with the worst emission impact so that they could be fixed first. Additionally it could be
beneficial to manufacturers and maintenance industry if, in addition to the US 50 states, other
regions around the world were following one type of HD OBD.

Cummins Inc., 2005-0047-0026, p. 5-6
Agency Response:

We appreciate the comments received on this topic. As made clear in our proposal, we were
not able to propose the WWH-OBD regulation since it was not yet a final document. It is important
to note that California already had HD OBD requirements in place and we must be cognizant of
harmonization both with California and at the international level. The California OBD requirements
were analogous to the WWH-OBD requirements, but were not identical. At industry’s request, we
patterned our proposal after the California regulation and, in the 2010-2012 timeframe, our
requirements were identical to California’s. We continue to like certain aspects of the WWH-OBD
regulation (e.g., the malfunction classification system mentioned by Cummins) but we do have



concerns with the lack of specificity regarding some of the WWH-OBD requirements relative to the
specificity we have in our final requirements. We have not changed anything in our final rule with
respect to this issue but, should this topic come up for further consideration in a future rule, we will
consider the comments summarized here in making any possible future proposal.

I.F Onboard Diagnostics for Diesel Engines used in Nonroad Land-based Equipment

Comments:

TCEQ also supports the consideration of future rulemaking that would require OBD systems
on non-road heavy-duty diesel engines. Non-road heavy-duty vehicles are a source of NOx and PM
and, similar to heavy-duty vehicles, have an extended useful life lasting many years. The
implementation of OBD on non-road heavy-duty engines would assist in the maintenance and repair
of these vehicles and provide a means to ensure these engines continue to emit at low emissions
levels.

Texas Commission on Environmental Quality, 2005-0047-0020, p. 1
New Jersey Department of Environmental Protection, 2005-0047-0027, p. 2
NY State DEC, 2005-0047-0033, p. 1

Considering OBD for nonroad must take into account nonroad market characteristics, such
as:

- Low volume applications in highly diversified markets

- Broad power ranges with a variety of different test cycles

- Severe space, weight and handling constraints, especially in lower power categories

- Technically challenging and complex transfers of on-highway technology to nonroad

applications

Consequently, adopting HDOBD requirements for nonroad applications is not regarded as
appropriate and any such considerations by EPA must consider making available flexibility
provisions.

Euromot, 2005-0047-0023, p. 3

EMA appreciates EPA’s recognition of the extreme diversity of the nonroad land-based
market. MEA has previously enumerated the issues associated with technology transfer from on-
highway to nonroad applications (see EMA comments on the NRT4 proposal, dated August 20, 2003,
contained in docket # A-2001-28). Moreover, technology transfer to nonroad engines outside the
typical highway HD horsepower range of 200-600 horsepower compounds the level of complexity
which affects manufacturers’ ability to transfer OBD from highway to nonroad engines. EMA
believes that proposing the same OBD requirements for nonroad as for highway HD is not
appropriate; the “natural progression” from highway to nonroad, as suggested by EPA, is not
appropriate.

EMA, 2005-0047-0026, p. 43
Caterpillar Inc., 2005-0047-0030, p. 4

Agency Response:

We appreciate the time, effort, and thought put into preparing these comments and will
consider them when we begin development of any possible future nonroad OBD proposals.



I.F.1 What is the baseline nonroad OBD system?
Comments:

Monitoring and diagnostic systems are commonly used today on electronically-controlled
engine platforms. These are typically the higher horsepower engines that currently meet more
stringent emissions standards. These diagnostic systems are used to ensure customer satisfaction,
product performance, and in-use emission compliance. By contrast, lower horsepower engines can
meet emission standards using mechanically-controlled engine platforms and, as such, have few
diagnostic systems today. The first step for EPA is to engage in dialogue and review with industry
over the use case(s) for OBD. Industry and regulators should have a common understanding of
goals and expected environmental results of implementing OBD prior to moving forward.

EMA, 2005-0047-0026, p. 44
Caterpillar Inc., 2005-0047-0030, p. 6
Cummins Inc., 2005-0047-0031, p. 6

Nonroad OBD, if implemented, should not extend beyond the engine sizes and horsepower
range associated with highway engines.

Caterpillar Inc., 2005-0047-0030, p. 6
Agency Response:

We appreciate the time, effort, and thought put into preparing these comments and will
consider them when we begin development of any possible future nonroad OBD proposals.

I.F.2 What is the appropriate level of OBD monitoring for nonroad diesel engines?
Comments:

The diverse range of operating characteristics for nonroad engines and the differences in
typical duty cycles compared to highway engines strongly suggest taking somewhat different
approaches. Therefore, we support the concept of developing nonroad OBD requirements that rely
more heavily on monitoring component performance (e.g., after-treatment devices, sensors, and fuel
systems), compared to monitoring emissions thresholds. However, we support including emissions
threshold approaches for nonroad OBD systems where practical. For example, if certain engine
families are commonly used to operate nonroad equipment under prolonged steady-state conditions,
an emissions threshold approach may be quite practical. In addition, analogous to the drive cycle
options to be made available for OBD monitoring of highway vehicles, it may be possible to identify
common nonroad duty cycles for which an emissions threshold monitoring approach is practical.

NESCAUM, 2005-0047-0024, p. 3-4
New Jersey Department of Environmental Protection, 2005-0047-0027, p. 6

If regulatory authorities proceed with OBD requirements for nonroad diesel engines, those
requirements should be focused on aftertreatment devices only and should be limited to functional
monitoring — without emission threshold monitoring — with no tracking of in-use performance ratios.
In the context of the nonroad market, designing a single OBD approach that would ensure frequent
monitoring events on all possible applications would be almost impossible. Furthermore, EPA or any
other regulatory body should not adopt monitoring requirements for equipment. There is extreme
diversity in nonroad equipment and little, if any, emissions benefit from equipment and drivetrain
diagnostics. Moreover, engine manufacturers do not manufacture equipment and cannot, and
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should not, be held responsible for diagnostics beyond aftertreatment devices. Nonroad OBD
requirements should be implemented no earlier than 2020 to allow manufacturers to focus
development activity on requirements of other future regulations including highway HDOBD, nonroad
Tier 4, and Tier 3 and 4 locomotive and marine.

EMA, 2005-0047-0026, p. 44-45
Caterpillar Inc., 2005-0047-0030, p. 4-6
Cummins Inc., 2005-0047-0031, p. 6

Unit costs and in-use maintenance costs will be significantly reduced if the OBD monitoring
requirements for nonroad engines essentially parallel those for on-highway engines. TMA
recommends that nonroad OBD requirements minimize potential mechanical differences between
on-highway and nonroad engines.

Truck Manufacturers Association, 2005-0047-0028, p. 2
Agency Response:

We appreciate the time, effort, and thought put into preparing these comments and will
consider them when we begin development of any possible future nonroad OBD proposals.

I.F.3 What should the OBD standardization features be?
Comments:

Current practices in the nonroad service network are adequate to support needed scan tool
interface and product serviceability. The extremely high cost of nonroad equipment downtime has
already driven the market to robust diagnostics, accurate troubleshooting and a service
infrastructure focused on minimal customer downtime. Nevertheless, the global nature of the
nonroad industry would merit (in a perfect world) from a single communication protocol. However,
there are more than one protocol, data link and connector used today in the nonroad market with
electronically controlled engine platforms. Whatever the ultimate design choice is, it is desirable that
a link does exist conforming to a recognized standard and that the connector be accessible to a
service technician. It also is desirable that the use of a dedicated MIL be optional. EMA anticipates
that many of these standardization issues will be worked out through the ongoing SAE and ISO
standardization and/or the WWH-OBD processes.

EMA, 2005-0047-0026, p. 45

Cummins believes that a standardized interface would be a benefit (connector, protocol,
critical subset of services) for the nonroad industry. Allowing SAE J1939 and ISO 15765-4 is
appropriate.

Cummins Inc., 2005-0047-0031, p. 6

On-highway engine data link parameters number in the hundreds. However, nonroad
parameters number in the thousands. While Caterpillar does support J1939 on many products, there
is a need to continue use of proprietary protocols. Some nonroad equipment is manufactured in
extremely small volumes, and some have annual sales volumes of 10 or less. These products are
very complex, have numerous control modules, and require specialized communication needs. From
a cost and development time perspective, it is impractical to obtain standardized or public approval
for communication parameters required for these products because much of the information is so
specific to a product and unlikely to be used by other manufacturers. These factors essentially drive
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the industry to require the use of proprietary protocols. Caterpillar is requesting the EPA consider the
need for proprietary protocols and their co-existence with standardized protocols.

Caterpillar Inc., 2005-0047-0030, p. 7

The Department also supports requirements for wireless communication protocols for diesel
non-road land based equipment so that onboard information can be read by a universal scan tool or
other offboard device. In order for an engine emissions problem to be effectively diagnosed and
repaired, there must be the ability to download stored onboard information. Common communication
protocols that are readable by universal scan tools are extremely important. Universal scan protocols
will enable equipment owners and service providers to diagnose engine and emission control system
problems for a wide variety of equipment without the requirement of purchasing multiple specialized
scan tools. This capability especially becomes important as equipment ages, becomes more prone
to malfunction, and manufacturer support diminishes as newer products are introduced.

New Jersey Department of Environmental Protection, 2005-0047-0027, p. 6
Agency Response:

We appreciate the time, effort, and thought put into preparing these comments and will
consider them when we begin development of any possible future nonroad OBD proposals.

I.F.4 What are the prospects and/or desires for international harmonization of nonroad OBD?
Comments:

EMA believes that international harmonization of nonroad OBD is essential. EMA will actively
participate in the development of a nonroad global technical regulation under the direction of UNECE
WP-29 World Forum of Global Harmonization of Vehicle Regulations. The government/industry
experience gained during the development and ultimate approval of the WWH-OBD (on-road) global
technical regulation will prove invaluable to the nonroad OBD development process. EPA is
encouraged to participate in the development of a nonroad world harmonized OBD global technical
requirement rather than promulgate a separate U.S. regulation. However, if a WWH effort leads to
allowing different solutions for any region that adopts a newly developed WWH Nonroad OBD
regulation then that would not be desired because it would mean there are possibly more
certification combinations to satisfy than there are today.

EMA, 2005-0047-0026, p. 45

Caterpillar Inc., 2005-0047-0030, p. 7

Cummins Inc., 2005-0047-0031, p. 6-7

Agency Response:

We appreciate the time, effort, and thought put into preparing these comments and will

consider them when we begin development of any possible future nonroad OBD proposals.

II. What are the Proposed OBD Requirements and When Would They be Implemented?

II.LA General OBD System Requirements
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What We Proposed:

This section contained the general proposal that engines be equipped with an OBD system,
that the system contain a malfunction indicator light (MIL) to alert the driver of a problem, and also
store diagnostic trouble codes to assist repair technicians when making repairs. We also presented
the concept of monitoring conditions and how they differed for different OBD monitors. Lastly, this
section presented our proposal for addressing infrequent regeneration adjustment factors when
determining OBD thresholds.

[ILA.1 The OBD System
Comments:

Since heavy-duty vehicles, especially diesel vehicles, have an extended useful life often
lasting hundreds of thousands of miles, the need to detect emissions related problems throughout
the operational period is important in reducing nitrogen oxides (NOx) and particulate matter (PM)
emissions.

Texas Commission on Environmental Quality, 2005-0047-0020, p. 1
NESCAUM, 2005-0047-0024, p. 3

New Jersey Department of Environmental Protection, 2005-0047-0027, p. 8
National Automobile Dealers Association, 2005-0047-0034, p. 3

Agency Response:

We agree with these comments and require that the OBD system remain functional
according to its original design throughout the lifetime of the engine.

[I.A.2 Malfunction Indicator Light (MIL) and Diagnostic Trouble Codes (DTC)
Comments:
Commenters stating an endorsement of the ISO engine symbol (FO1) as the OBD MIL:
NESCAUM, 2005-0047-0024, p. 7
American Trucking Association, 2005-0047-0029, p. 2
New Jersey Department of Environmental Protection, 2005-0047-0027, p. 8
Cummins Inc., 2005-0047-0031, p. 10-11
NY State DEC, 2005-0047-0033, p. 1
California Air Resources Board, 2005-0047-0035, p. 1-2
Commenters stating an endorsement of the ISO emissions symbol (F22) as the OBD MIL:

Caterpillar Inc., 2005-0047-0030, p. 4

Commenters stating an endorsement for having one MIL for all emission related
malfunctions:

American Trucking Association, 2005-0047-0029, p. 2
Truck Manufacturers Association, 2005-0047-0028, p. 2

13



The FO1 symbol has been used by HD highway vehicles for many years and is understood to
have a meaning different than what the OBD MIL intends to convey. The F22 symbol would better
communicate the need for emissions related repair and would reduce confusion for operators of HD
highway vehicles. Since EPA prohibits the use of the OBD MIL for non-OBD purposes, two amber
warning lamps will be expected on HD vehicles — one OBD lamp and one non-OBD lamp. Therefore,
it is best to continue to use the FO1 symbol for non-OBD events (as today) and the F22 for the OBD
MIL.

Caterpillar Inc., 2005-0047-0030, p. 4

ISO warning light symbols should be configured to be easily understood by the equipment
operator. In this regard, we support using the engine symbol as proposed by EPA. The symbol
preferred by the Department of Transportation is confusing and therefore would be less likely to
properly inform the operator of an engine or emissions control system-related problem.

NESCAUM, 2005-0047-0024, p. 7
New Jersey Department of Environmental Protection, 2005-0047-0027, p. 8

The symbol selected for the OBD MIL must be acceptable for use across all North American
markets. There are advantages and disadvantages to either F22 or FO1 ISO symbols — TMA does
not have a specific recommendation on this selection.

Truck Manufacturers Association, 2005-0047-0028, p. 2

The proposed MIL symbol, the ISO FO1 engine symbol, is already widely used as a check
engine light (with the word “check” written across it). Insofar as the two symbols are similar, their
meanings blur. Freightliner appreciates that EPA has tailored its proposal to match CARB where
possible and appreciates the use of the same symbol. However, EPA should clarify the meaning of
the MIL symbol and, at the same time, create uniformity across the HD highway market by either
choosing a symbol not already in use or by more precisely specifying the symbol (e.g., requiring that
the ISO engine symbol be accompanied by the letters “OBD”). If EPA chooses to deviate in its
symbol from that described in the CARB regulation, EPA should require that CARB change their
requirement to maintain uniformity (via the CARB waiver process currently being considered, see 72
FR 8726).

Freightliner, 2005-0047-0025, p. 2

Freightliner supports the proposed requirement for a key-on/engine-off MIL bulb check as
short as five seconds. Currently, all of Freightliner’s other bulb checks are three to five seconds.
CARB requires a 15-20 second bulb check (see 13 CCR 1971.1(d)(2.1.2)). This long bulb check is
likely to generate confusion amongst drivers. EPA should not grant a CARB waiver until CARB
eliminates their potentially confusing bulb check requirement.

Freightliner, 2005-0047-0025, p. 2
Cummins Inc., 2005-0047-0031, p. 11

EPA's proposed rule deviates from the CARB adopted heavy-duty, light-duty, and medium-
duty OBD rules in that it requires the MIL to only illuminate for a minimum of five seconds in the key-
on, engine off position as a bulb check feature. CARB regulations mandate a minimum of 10
seconds and this was a result of discussions primarily with inspection and maintenance program
managers and inspectors that were having difficulty discerning the MIL from the other warning lights
that all illuminate during a bulb check. Ten seconds was chosen as a reasonable value to ensure
inspectors have sufficient opportunity to look for and locate the MIL during the bulb check with
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minimal risk of falsely failing the vehicle because it extinguished too quickly. Five seconds was
considered and rejected as insufficient given the number of warning lights on today's vehicles.

California Air Resources Board, 2005-0047-0035, p. 2

Requirements to monitor datalink telltale systems and light emitting diode (LED) MIL lamps —
both of which have a high degree of reliability — for proper circuit function and lamp illumination is
difficult and costly and may prompt manufacturers to opt for older-style, inherently less reliable
lamps and driver interface systems than LEDs and datalink systems. Freightliner requests that EPA
omit the requirement for MIL circuit monitoring and that, during CARB’s waiver process, EPA require
that CARB do the same.

Freightliner, 2005-0047-0025, p. 2
Cummins Inc., 2005-0047-0031, p. 9

Integrated dash panels should be allowed to provide the MIL function, and the MIL
functionality and wait-to-start lamp functionality requirements should be written such that the
applicable suppliers be burdened with satisfying them — i.e., the engine manufacturer should not be
the responsible party for an item under the control of the vehicle manufacturer or other member of
the heavy truck industry.

Cummins Inc., 2005-0047-0031, p. 9-10, p. 12

LED technology MIL and wait-to-start lamps should be exempted from comprehensive
component monitoring requirements.

Truck Manufacturers Association, 2005-0047-0028, p. 3

EPA should allow the existing engine Amber Warning Lamp and engine Red Stop Lamp
along with the newly proposed OBD MIL. Implementation of the OBD MIL should be aligned with
CARB (i.e., mandatory use of an OBD MIL should begin in 2013).

Cummins Inc., 2005-0047-0031, p. 10

We support the concept of defining a driving cycle according to a specified period of
continuous engine-on operation. This will help to ensure that OBD monitors that run only once per
driving cycle will operate frequently enough to detect system malfunctions and that sustained engine
operation does not effectively turn off these monitors. We support the concept of requiring certain
monitors to run continuously throughout the driving cycle, including certain threshold monitors (e.g.,
fuel system monitor) and most circuit continuity monitors.

NESCAUM, 2005-0047-0024, p. 4
New Jersey Department of Environmental Protection, 2005-0047-0027, p. 8

EPA should consider shortening the driving cycle to one hour rather than the proposed four
hour maximum. More frequent monitoring is preferable to less frequent longer intervals that may
miss triggering engine malfunction codes in extended drive cycles.

New Jersey Department of Environmental Protection, 2005-0047-0027, p. 8

The definition of the term “pending DTC” is inconsistent with the definitions used in the

CARB light and medium-duty OBDII regulation, the CARB HDOBD regulation and the WWH-OBD
regulation. The EPA definition states that a pending DTC is a “diagnostic trouble code stored upon
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the detection of a potential malfunction.” A potential malfunction is then defined as meaning that
“conditions have been detected that meet the OBD malfunction criteria but for which more drive
cycles are allowed to provide further evaluation prior to confirming that a malfunction exists.” The
commenter recommends a definition that clarifies that a pending DTC be stored only for conditions
detected on the current or most recent drive cycle. The commenter also recommends removing the
term “potential DTC” from the regulation and replacing it with the recommended “pending” DTC term.

Cummins Inc., 2005-0047-0031, p. 4-5

Caterpillar strongly supports EPA’s definition of “pending” DTCs. Caterpillar believes that the
original definition of “pending” which would allow DTCs to be simultaneously “pending” and
“confirmed” is not logical and would cause confusion for the HD service industry.

Caterpillar Inc., 2005-0047-0030, p. 4
Agency Response:

Regarding the MIL symbol (FO1 versus F22), only Caterpillar supported F22 so we have
decided to remain consistent with our proposal and require the FO1 symbol. Other commenters
argued that the FO1 symbol has been used in the past and, as such, the OBD MIL should not use
the FO1 symbol and should use something different. However, given the lack of support for the F22
symbol and knowing of no real viable alternatives to the FO1 or F22 symbol, we believe that the FO1
symbol is the best choice and have faith that engine manufacturers will be able to educate their
customers on the new significance of that symbol should drivers see it illuminated on their dash.

Regarding the illumination time upon key-on, CARB argues that a minimum of 10 seconds
should be stipulated while others argue for the 5 second given current practice of 3-5 seconds. A
system designed to meet the 10 second CARB minimum would clearly meet our 5 second minumum.
We believe that inspectors, should HDOBD one day become part of inspection and maintenance
programs, can be trained if necessary to find the illuminating MIL given a 5 second window and,
therefore, we consider our proposed 5 second interval acceptable

Regarding LED based wait-to-start lamps and MIL lamps, we agree with commenters and
have changed our final rule such that these lamps need not conduct circuit checks. We will monitor
the situation in-use to ensure that the reliability claimed by industry is reality. Note that a message
must be present via the datastream indicating any situation where the MIL is being commanded ‘on’
by the OBD system. Therefore, anyone can easily determine that a lack of MIL illumination at the
dashboard when the MIL is being commanded ‘on’ suggests that there is a problem with the MIL
circuit.

Regarding timing of the mandatory MIL as Cummins commented, we agree with the
comment and require that existing lamps be used in the 2010-2012 timeframe and the mandatory
lamp be used beginning in 2013. This remains as we proposed.

Regarding the drive cycle related comments and expressed desires for more frequent
monitoring, we understand these comments but have some reservations which we believe outweigh
the concerns expressed by commenters. Please refer to our response in section II.A.3 for more
detail.

Regarding the comment from Cummins, and others, on the definition of pending DTC, the
intent behind the definition put forth in the proposal was not to generate an entirely new definition of
an existing term. As we understand, there are slightly different methods to storing and deleting
pending DTCs depending on which communication protocol is used (i.e., SAE versus ISO protocols).
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Our intent was to define the term in a generic enough way so as to convey its general meaning, but
leave it to industry to determine how to best inform their repair technicians about the status of
malfunctions and potential malfunctions (i.e., leave it to the standards setting bodies to standardize
the implementation). As a result of comments received, we believed that our intent, while good, had
served to generate confusion and leave open the possibility that someone would use, say, the SAE
standard but store/erase pending DTCs according to the ISO standard. In subsequent discussions
with EMA, it was decided to leave things generic and up to the manufacturer how best to deal with
pending DTCs. We consider our primary concern to be the MIL-on DTC so are willing to structure
the requirement for pending DTCs as industry prefers.®

As for the requirement to define a pending DTC as a DTC stored only for events detected on
the current or most recent drive cycle, we do not believe this is necessary. The CARB definition is a
“diagnostic trouble code stored upon the initial detection of a malfunction (e.g., typically on a single
driving cycle) prior to illumination of the MIL...” We believe that the erasure clarification mentioned
above along with the proposed definition of pending DTC makes the EPA regulation consistent in
every way with the CARB HDOBD regulation.

[I.A.3 Monitoring Conditions
Comments:

We support the general monitoring conditions as proposed. Particularly, we support the
concepts that:

- monitors should run during conditions that are technically necessary to ensure robust
detection of malfunctions, avoiding false passes and false indications of malfunction;

- enabling criteria should ensure monitoring will occur during normal vehicle operation;

- monitoring should occur during at least one FTP transient cycle or SET; and

- monitors will run at least once per driving cycle in which the applicable monitoring
conditions are met.

In regard to the 4th general monitoring condition above, we have taken note that throughout
the proposal for various monitors, “monitoring must occur every time the monitoring conditions are
met during the driving cycle in lieu of once per driving cycle as required for most monitors.” Among
those for which monitoring is required only once per drive cycle are so-called “major monitors (e.g.,
catalyst, EGR, CDPF, other diesel aftertreatment devices)”. The proposal is unclear as to why some
components are monitored only once per drive cycle, whereas others apparently will be monitored
whenever the applicable conditions are met. We urge EPA generally to require monitors to operate
whenever the applicable conditions are met unless there is some compelling reason to monitor only
once per driving cycle.

NESCAUM, 2005-0047-0024, p. 5

In addition to the general monitoring conditions, NESCAUM supports requirements for in-use
performance tracking for the 11 listed system components (8§ 86.010-18(d)(1), FR page 3292). We
take note of the fact that initially EPA is proposing a minimum in-use performance ratio of 0.100 for
all monitors specifically required to track in-use performance (i.e., monitors must make valid
diagnostic decisions during 10 percent of the vehicles trips) and that this ratio may be revised
downward, following initial years of implementation as EPA works with industry to gather data on in-
use performance ratios. We further take note of the fact that 10 percent is a minimum, subject to first
meeting the general monitoring conditions. For example, if a particular monitor is capable of
ensuring robust detection of malfunctions during 50 percent of vehicle trips, then the higher

% See memorandum to Docket ID No. EPA-HQ-OAR-2005-0047 from Todd Sherwood, “Meetings with the
Engine Manufacturers Association,” document ID # EPA-HQ-OAR-2005-0047-0053.
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percentage requirement would prevail. Further, we assume that any decision to revise the in-use
performance ratio for any particular monitor will require further revision of this regulation, so will be
subject to a new public comment process.

NESCAUM, 2005-0047-0024, p. 5

EPA's preamble indicates that EPA is committed to working with industry to collect and
reassess in-use data but it appears limited to the extent that it would only consider revising the
minimum ratios "lower as appropriate”. CARB's stated intent for the minimum ratios of 0.100 is to
set an interim ratio that can then be raised or lowered, as appropriate. Based on the statistical
analysis done when developing the in-use ratios for light- and medium-duty vehicles, a ratio of
0 .100 reflects fairly infrequent in-use monitoring for a substantial portion of the fleet and it would not
be considered acceptable by ARB for long term use. For the particulate matter filter alone, this ratio
could translate to as little as three monitoring events per year for a typical medium-duty application.

California Air Resources Board, 2005-0047-0035, p. 2
Agency Response:

We understand NESCAUM'’s concern that major monitors are only required to run once per
drive cycle. Major monitors usually override the emission control system to in order to detect a
failure of the component they are monitoring. Increased emissions are created during monitoring
override, so it is not desirable to run these monitors from both the stand point of the manufacturer
who is trying to meet the emissions standard and the EPA who wishes to have vehicles create the
fewest emissions possible while still determining the robustness of the emissions control system.

We understand both NESCAUM'’s and CARB'’s concerns with having the initial in-use
performance ratio set to 0.100. This introductory ratio does not take effect until 2013. Data will be
gathered by the manufacturer and submitted to EPA as specified in the final regulation at §86.010-
18(j)(3). The minimum ratio may be increased or decreased based on real world data.
Manufacturers should not be setup to fail based on this new requirement. It is EPA’s opinion that
starting with an in-use performance ratio of 0.100 is fair and reasonable, and may be increased
when the data available to justify it.

[I.A.4 Determining the Proper OBD Malfunction Criteria
Comments:

EMA does not support the inclusion of infrequent regeneration adjustment factors (IRAFs),
as proposed in 886.010-18(f)(2), for numerous reasons, including feasibility and stringency concerns,
the workload burden, and because further analysis is necessary before it can be determined whether
and how IRAFs should be applied to OBD monitors.

Applying IRAFs to OBD thresholds increases the stringency of the OBD standards and
makes them infeasible. When designing engines to meet emissions standards, manufacturers must
leave “headroom” or margin to account for variability and other factors that may increase engine or
OBD emissions in a given situation. Maintaining that headroom is essential to manufacturers’ ability
to comply with the thresholds. Adding IRAFs — whether they are emission certification adjustment
factors or uniquely-calculated adjustment factors — erodes or eliminates that margin, assuring that
the OBD threshold standards would not be technologically feasible. Adding IRAFs is unnecessary
since regeneration emissions are already accounted for in the emissions standards.

Requiring IRAFs for OBD creates an unreasonable workload. EPA has no basis for adopting
a requirement over which EPA has expressed substantial concern at 72 FR 3211 where EPA
expresses concern that “manufacturers may find themselves in a difficult iterative process calibrating
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such monitors that, in the end, will not be correspondingly more effective.” The commenter then
explains that, assuming there are 13 OBD threshold monitors and two regeneration devices (e.g.,
DPF and NOx adsorber), a manufacturer would have to determine unique upward adjustment factors
(UAF) and downward adjustment factors (DAF) for 26 unique (i.e., OBD specific) IRAFs. The
process for conducting this effort and the required testing is then described, including descriptions of
the difficulty of generating “perfect threshold parts” and the time and testing burden needed to do so.
The commenter then states that all the testing on all the emission threshold monitors for all
applicable test cycles and each infrequent regeneration device and engines/aftertreatment translates
to an enormous amount of engineering resources, expense, test cell time, and leatime required to
obtain the data necessary to develop unique IRAFs for each OBD threshold monitor. In fact, engine
manufacturers estimate that the proposed requirements would increase their OBD threshold
development work far more than double that which manufacturers currently predict for achieving
threshold compliance without including IRAFs. Having had no experience with determining the
impacts of regeneration events on OBD emissions and developing appropriate adjustment factors,
engine manufacturers do not believe that engineering analysis is sufficient for fulfilling these
requirements.

EMA, 2005-0047-0026, p. 25-29
Cummins Inc., 2005-0047-0031, p. 4

Uncertainty exists around the process for determining IRAFs for emissions certification for
2010, let alone for OBD. For 2007 emissions IRAFs, there were multiple, ever-changing guidance
documents issued from EPA, as late as the second half of 2006 when manufacturers were in the
middle of certifying their products. The changing guidance resulted in re-development work and
wasted testing. EPA and the manufacturers will revisit the process for determining IRAFs for 2010
emissions certification. The lack of solid guidance in this area makes the inclusion of OBD IRAFs,
which will require even more complex process development, infeasible for 2010.

Cummins Inc., 2005-0047-0031, p. 4

The costs of adding IRAFs far outweigh the benefits. Given the high cost and the minimal
anticipated benefits from requiring that IRAFs be considered, EPA should not adopt IRAF
requirements for HDOBD.

EMA, 2005-0047-0026, p. 29-30

Using emissions certification IRAFs for OBD certification, as suggested by EPA as perhaps
being the best approach, is technically incorrect. Those IRAFs are based on baseline engine
emissions not on emissions using OBD threshold parts. EPA should not adopt a compromise
position that is not technically correct — it is bad regulatory policy and wrong from an engineering
perspective. Doing so would not advance air quality. EPA should not adopt requirements to adjust
malfunction thresholds for regeneration emissions.

EMA, 2005-0047-0026, p. 30

Under the proposed rule, it is possible that the MIL may be triggered by a component that is
subject to periodic maintenance checks and operating within its expected range of function. In such
cases, premature replacement or repair of engine components may be required to prevent the MIL
from illuminating. Also, trucks may be forced out of service for maintenance for malfunctions not
affecting emissions, which is beyond the scope and intent of this proposed rule. TRALA also
encourages the consideration of an OBD system that helps the driver understand whether or not a
malfunction is emission-related and requires the truck to be pulled out of productive service for repair.

19



Truck Renting and Leasing Association, 2005-0047-0032, p. 2

EPA's preamble opens the discussion for consideration of alternatives to including the
regeneration emissions in determining malfunction criteria. As EPA certainly knows from certification
test results submitted by the manufacturer, the inclusion of regeneration emissions and the
frequency with which they occur is critical in determining the average emissions from the engine and,
as a result, compliance with the tailpipe emission standards. The same principle holds true for
regeneration emissions and frequency when determining malfunction criteria. To the extent that
deterioration and malfunction of a component increases the frequency of a regeneration event or
increases the emissions of the event itself, that increase in emissions should be considered in
establishing the threshold for the monitored component. In fact, for some components such as the
oxidation catalyst where the primary purpose is for the regeneration event itself, failure to consider
the regeneration events would essentially exclude the component from monitoring and let the
increase in emissions go unchecked in-use.

California Air Resources Board, 2005-0047-0035, p. 2-3
Agency Response:

This issue remains a difficult issue to resolve. We agree with the CARB comment that
regeneration emissions are clearly part of the emission standard. In fact, we consider those
emissions to be a very important part of our emission standards hence our inclusion of them in the
standards. What is less clear is whether those emissions should be part of the OBD threshold.
Further, we agree with industry comments that the burden imposed by including regeneration
emissions in the OBD threshold may well be very large (as we noted in our proposal at 32 FR 3211).
In the end, we simply do not believe that the burden imposed is properly aligned with the benefit of
including the regeneration emissions in the OBD threshold. Therefore, we have changed our final
provisions in a small way by stating, in 886.010-18(f)(2), that the manufacturer need not adjust
emissions to reflect the regeneration emissions when determining OBD thresholds. Note also that
we believe our new DOC monitoring requirements (i.e., detecting the inability to achieve a 100
degree C temperature change or achieve the regeneration temperature, etc.) will serve the purpose
of detecting malfunctions associated with the DPF regeneration system which is the primary purpose
of including regeneration emissions in the OBD threshold, at least where the NMHC catalyst is
concerned. Should CARB continue with their inclusion of the regeneration emissions, we will closely
monitor things as they develop to ensure that we are not missing the identification of malfunctions
causing significant emission impacts and would consider including the regeneration emissions in a
possible future OBD proposal.

[1.B Monitoring Requirements and Timelines for Diesel-Fueled/Compression-lgnition Engines

What We Proposed:

The proposal contained the following table showing our proposed thresholds.
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Thresholds for >14,000 pound Certification (g/bhp-hr) — EPA Proposed

Component/Monitor MY NMHC | CO | NOx PM
NMHC catalyst system 2010-2012 2.5x -- -- --
2013+ 2X -- -- --
NOx catalyst system 2010+ -- -- | +0.3 --
DPF system 2010-2012 2.5x -- -- 0.05/+0.04
2013+ 2X -- -- 0.05/+0.04
Air-fuel ratio sensors upstream 2010-2012 2.5x 2.5x | +0.3 | 0.03/+0.02
2013+ 2X 2x | +0.3 | 0.03/+0.02
Air-fuel ratio sensors downstream 2010-2012 2.5x -- +0.3 | 0.05/+0.04
2013+ 2X -- +0.3 | 0.05/+0.04
NOx sensors 2010+ -- -- +0.3 | 0.05/+0.04
“Other monitors” with emissions 2010-2012 2.5x 2.5x | +0.3 | 0.03/+0.02
thresholds (see section 11.B) 2013+ 2X 2x | +0.3 | 0.03/+0.02

Comments:

EMA provided the following table of suggested OBD malfunction thresholds.

EMA, 2005-0047-0026, Appendix B, p. 11

EMA Proposed Thresholds for >14,000 pound Certification (g/bhp-hr)

Component/Monitor

MY NMHC

CO NOx PM

NMHC catalyst system

2010-2012 Functional Check

Only
2013+ Functional Check
Only
NOX catalyst system 2010+ +0.6 _
DPF system 2010-2012 - 0.10/+0.09
2013+ - 0.10/+0.09
Air-fuel ratio sensors upstream 2010-2012 2.5x 2.5x +0.3 0.03/+0.02
2013+ 2X 2X +0.3 0.03/+0.02
Air-fuel ratio sensors downstream 2010-2012 2.5x +0.3 0.05/+0.04
2013+ 2X +0.3 0.05/+0.04
NOXx sensors 2010+ +0.6 --
“Other monitors” with emissions 2010-2012 2.5x 2.5x +0.3 0.03/+0.02
thresholds (see section 11.B) 2013+ 2X 2X +0.3 0.03/+0.02
Misfire 2010+ No Requirement

Note: Boldfaced text and entries of “--“ denote differences from the EPA proposal.

Agency Response:

We have changed some thresholds for the 2010-2012 model years, many of which align our
final thresholds with the EMA suggestions. Our final thresholds are shown below.
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Thresholds for >14,000 pound Certification (g/bhp-hr) — EPA Final

Component/Monitor MY NMHC CO NOx PM
NOX catalyst system 2010-2012 +0.6
2013+ +0.3
DPF system 2010-2012 2.5x 0.05/+0.04
2013+ 2X - 0.05/+0.04
Air-fuel ratio sensors upstream 2010-2012 2.5x 2.5x +0.3 0.03/+0.02
2013+ 2X 2x  +0.3 0.03/+0.02
Air-fuel ratio sensors downstream 2010-2012 2.5x +0.3 0.05/+0.04
2013+ 2X +0.3 0.05/+0.04
NOXx sensors 2010-2012 +0.6 0.05/+0.04
2013+ - +0.3 0.05/+0.04
“Other monitors” with emissions 2010-2012 2.5x 2.5x +0.3 0.03/+0.02
thresholds (see section 11.B) 2013+ 2X 2X +0.3 0.03/+0.02

Note: See preamble Table 11.B-1 and §86.010-18(g), Table 1.

With respect to the NMHC catalyst monitoring, we have eliminated the thresholds and are
requiring functional checks only. Please refer to our responses under sections I1.B.5 and IIl.A.5
below for more detail. We have aligned our NOXx catalyst thresholds with EMA in the 2010
timeframe. Please refer to our responses under sections 11.B.7 and 1ll.A.7 below for more detail. We
have not revised our PM thresholds for DPF monitoring relative to our proposal, but we have added
an optional monitoring requirement for the 2010-2012 model years. This optional requirement
provides an effective monitoring approach using available technology and thereby satisfies the
feasibility concerns raised by EMA. Consistent with EMA, we have eliminated our NMHC thresholds
associated with the NMHC converting function of the DPF. We have retained NMHC thresholds
associated with the DPF in the context of the regeneration frequency monitoring requirement.
Please refer to our responses under sections 11.B.8 and I1I.A.8 below, which pertain to DPF
monitoring, for more detail. Regarding NOx sensors, we have aligned our NOx thresholds with EMA
in the 2010 timeframe but have retained our PM thresholds unlike suggested by EMA. Please refer
to our responses under sections 11.B.9 and I1I.A.9 below for more detail. As for misfire, we have not
followed the EMA suggestion to eliminate the requirement. Please refer to our responses under
sections I1.B.2 and Ill.A.2 below for more detail.

[1.B.1 Fuel System Monitoring
What We Proposed:

We proposed that fuel system malfunctions related to injection pressure, injection timing,
injection quantity, and feedback control be individually detected prior to emissions exceeding the
thresholds for “other monitors.” Further, we proposed that pressure and feedback related
malfunctions be monitored continuously and that quantity and timing related malfunctions be
monitored once per trip.

Comments:
For fuel injection quantity, EPA should eliminate thresholds and require only functionality or

circuit continuity testing. For fuel injection timing, EPA should eliminate thresholds and require only
functionality or circuit continuity testing and should limit that requirement to common-rail systems.

22



In lieu of eliminating thresholds for injection timing and quantity, EPA should limit the scope
of threshold monitoring to those failure modes that are detectable during idle and deceleration fuel
cutoff.

Threshold monitoring for fuel injection pressure should be eliminated for fuel systems that do
not use common rail fuel injection because only common rail systems directly measure fuel injection
pressure. Threshold monitoring of fuel injection timing should be required only on non-common rail
fuel systems.

EMA, 2005-0047-0026, p. 14-15
Caterpillar Inc., 2005-0047-0030, p. 3

Agency Response:

We have made considerable changes to the fuel system monitoring requirements for diesels.
Please refer to our response in section I1l.A.1 for details of those changes.

[1.B.2 Engine Misfire Monitoring
What We Proposed:

We proposed that, for 2010-2012, a continuous engine misfire be detected during engine idle.
For 2013 and later, we proposed that engines equipped with combustion sensors monitor
continuously for misfire during the full operating range and detect a malfunction prior to emissions
exceeding the thresholds for “other monitors.”

Comments:

EPA’s proposal for diesel misfire detection is without justification and imposes significant
costs without any benefits. Diesel misfire detection requirements should be eliminated from the final
rule.

EMA, 2005-0047-0026, p. 16
National Automobile Dealers Association, 2005-0047-0034, p. 3

If EPA’s primary concern with respect to misfire is with monitoring of homogeneous charge
compression ignition (HCCI) engine technology, then misfire monitoring requirements should be
limited only to the use of such technology and should not be required of other technologies where
misfire monitoring is redundant, costly and unnecessary.

EMA, 2005-0047-0026, p. 17-18
Agency Response:

We disagree with EMA’s concerns that diesel misfire detection adds cost with no benefit.
We believe that costs for detecting misfire on engines without combustion sensors are small and
have been done by manufacturers for several years to comply with California’s OBDII regulation on
CARB’s medium-duty applications. As for engines equipped with combustion sensors, again we
believe that costs are minimal since the combustion sensing technology can easily detect lack of
combustion (i.e., misfire). We are concerned with misfire on all engines not just engines with HCCI
technology as mischaracterized by EMA. The mention of HCCI in our regulation is simply an
example of systems expected to employ combustion sensors. Misfire on a diesel (just like misfire on
a gasoline engine) is a significant emissions concern, and may damage the after treatment system.
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Elaboration on the condition and frequency of misfire is not necessary, since different amounts of
misfire at different speeds and loads will either cause an emissions problem and/or damage the after
treatment system.

We have more discussion of misfire monitoring in our response to issue IIl.A.2.

11.B.3 Exhaust Gas Recirculation (EGR) System Monitoring
What We Proposed:

We proposed that malfunctions of the EGR system related to low flow, high flow, slow
response, feedback control, and cooler performance be detected prior to emissions exceeding the
thresholds for “other monitors.” Further, we proposed that flow and feedback related malfunctions
be monitored continuously, response related malfunctions be monitored whenever conditions were
met, and that cooler malfunctions be monitored once per trip.

Comments:

Continuous monitoring of EGR flow (low and high) is neither necessary nor feasible. Itis
reasonable to limit operation of the monitors to those areas that yield the best separation between
normal and malfunctioning systems as long as a minimum performance ratio is met. The EGR
monitoring requirement should be defined as a requirement to run “whenever the entry conditions
are met” rather than being defined as “continuous monitoring” as proposed. This would result in
monitoring strategies designed such that they detect the failure modes that exhibit an effect on
emissions throughout the engine operating range, which extends beyond the entry conditions of the
monitor.

EMA, 2005-0047-0026, p. 20
Agency Response:

We disagree with the commenter that continuous monitoring of the EGR system is not
necessary. EPA believes that EGR system continuous monitoring is necessary for specific monitors
on complex systems and it can be accomplished by a combination of both system and
comprehensive component monitoring. By reducing the monitoring requirements to less than
continuous, (i.e. once per trip), malfunctions under some operating conditions may not be detected if
those operating conditions happen to differ from the monitoring conditions. Because EGR operates
under almost all operating conditions, and because the possibility exists for malfunctions to manifest
under only specific operating conditions, all operating conditions should be monitored. However, we
believe that there may have been some confusion as regards our proposed “continuous” monitoring
requirements. We have revised slightly our proposed EGR monitoring conditions to provide greater
clarity to the “continuous” monitoring requirement and believe that this change addresses the
primary concern raised by the comment. Please refer to our response under section I1l.A.3 below for
a more detailed discussion on this issue and the revision we have made for the final rule.

11.B.4 Turbo Boost Control System Monitoring
What We Proposed:
We proposed that malfunctions of the boost control system related to underboost, overboost,

variable geometry slow response, feedback control, and undercooling be detected prior to emissions
exceeding the thresholds for “other monitors.” Further, we proposed that underboost, overboost,
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and feedback related malfunctions be monitored continuously, that slow response related
malfunctions be monitored whenever conditions were met, and that undercooling related
malfunctions be monitored once per trip.

Comments:

Boost monitoring should not be done continuously, but should be done whenever entry
conditions are met.

EMA, 2005-0047-0026, p. 20
Agency Response:

As noted above under I1.B.3 for EGR monitoring, we disagree with the commenter that
continuous monitoring of the turbo boost system is not necessary. EPA believes that turbo boost
system continuous monitoring is necessary for specific monitors on complex systems and it can be
accomplished by a combination of both system and comprehensive component monitoring. By
reducing the monitoring requirements to less than continuous, (i.e. once per trip), malfunctions under
some operating conditions may not be detected if those operating conditions happen to differ from
the monitoring conditions. Because EGR operates under almost all operating conditions, and
because the possibility exists for malfunctions to manifest under only specific operating conditions,
all operating conditions should be monitored. However, we believe that there may have been some
confusion as regards our proposed “continuous” monitoring requirements. We have added a new
provision to the turbo boost monitoring conditions that is analogous to the provision noted above for
EGR monitoring conditions. This new provision, as with EGR, provides greater clarity to the
“continuous” monitoring requirement, and we believe it addresses the primary concern raised by the
comment. Please refer to our response under section Ill.A.4 below for a more detailed discussion
on this issue and the new provision we have added for the final rule.

[1.B.5 Non-Methane Hydrocarbon (NMHC) Converting Catalyst Monitoring
What We Proposed:

We proposed that malfunctions related to NMHC conversion efficiency be detected prior to
emissions exceeding the thresholds for “NMHC catalyst.” We also proposed that, should the NMHC
converting catalyst be used to assist other aftertreatment devices, that malfunctions be detected if
that assistance is no longer occurring. Further, we proposed that conversion efficiency and
aftertreatment assistance be monitoring once per trip.

Comments:

EPA should not adopt an emissions threshold monitoring requirement for DOCs and should,
instead, require only functional monitoring.

EMA, 2005-0047-0026, p. 14

Agency Response:

We agree with this comment and have eliminated our emission threshold for NMHC catalyst
monitoring. As discussed in more detail in section IIl.A.5, we know of no good means to monitor the

NMHC conversion function. The exotherm generated during normal NMHC conversion is too low to
be accurately detected. To generate an exotherm that can be detected, such as that which occurs
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during a DPF regeneration event, excess fuel must be used which not only increases that rate of
deterioration of the device but also generates emissions. As such, the exotherm monitoring
approach can verify that sufficient temperatures are being generated to assist in DPF regeneration,
but we see no good reason to increase deterioration and emissions on a per-trip basis to generate
such an exotherm for the purpose of evaluating NMHC conversion efficiency. In summary, we still
require a functional check of the NMHC catalyst to ensure that it is providing the necessary
exotherm to assist in any regeneration functions it may have, and we still require a functional check
to ensure that some level of NMHC conversion is occurring, but we have eliminated the NMHC
threshold associated with that monitoring. Please refer to our response under section I1.A.5 for
more detail.

[1.B.6 Selective Catalytic Reduction (SCR) and Lean NOx Catalyst Monitoring
What We Proposed:

We proposed that malfunctions related to conversion efficiency, active/intrusive reductant
delivery, active/intrusive reductant quantity, active/intrusive reductant quality, and feedback control
be detected prior to emissions exceeding the thresholds for “NOx catalyst system.” Further, we
proposed that conversion efficiency and reductant quality be monitored once per trip and that
reductant delivery, quantity, and feedback control be monitored continuously.

Comments:

An adequate supply and proper type of reductant will be critical to the functioning of SCR
systems for NOx control. Therefore, we believe that in all circumstances, there should be an
alternative indicator capable of readily notifying the operator of a problem with the reductant level
and reductant type. The Driver Warning System, as described in EPA’'s November 8, 2006 Draft
Guidance Document for Certification Procedure for Light-Duty and Heavy-Duty Diesel Vehicles
Using Selective Catalyst Reduction (SCR) Technologies includes the necessary elements for such
an alternative indicator (i.e., visual warning, escalating in intensity, distinguishable from general OBD
monitors). In addition to the alternative indicator, if the reductant tank becomes empty or is filled with
an ineffective reductant (e.g., water), a MIL should be illuminated and DTC registered.

NESCAUM, 2005-0047-0024, p. 6-7

The Department disagrees with providing manufacturers the option of delaying illumination of
the MIL; storage of a MIL-on DTC; and using an alternative indicator for notifying the vehicle
operator when the reductant tank is empty, the reductant tank contains improper reductant, a
malfunction exists in the reductant system, or deterioration of the reductant delivery system occurs.
If the MIL is not activated when a malfunction of this type is detected and reconfirmed a MIL-on DTC
will not be stored. An activated MIL and a stored MIL-on DTC for this malfunction should be included
if HD OBD 1&M is implemented. Malfunctions of these types in the reductant system would likely
cause the engine to exceed the proposed emissions thresholds and should trigger illumination of the
MIL and storage of a MIL-on DTC. This type of malfunction should be treated no differently than any
other malfunction that would result in emissions from an engine exceeding the proposed thresholds.
The Department would support the activation of an alternative indicator if the MIL is also activated
and a MIL-on DTC stored.

The Department supports the allowance for immediate MIL deactivation and DTC(s) erasure
once the OBD system has verified the reductant tank has been properly refilled and the MIL has not
been activated for any other malfunction. The Department recommends addition of an indicator light
that activates when the reductant tank reaches a low level, similar to the low fuel level indicator in
light-duty vehicles, which will allow the vehicle operator sufficient time to replenish the tank before it
is empty. While requiring the low level indicator may be beyond the scope of HD OBD, it would be a
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useful tool for the vehicle operator and would avoid a significant number of unnecessary failures in
an I/M program. The Department would support the use of a low level warning light for all areas that
may require vehicle operator attention, such as low reductant tank level, low fuel tank level, and low
or high battery or system voltages.

New Jersey Department of Environmental Protection, 2005-0047-0027, p. 9

The current proposed NOx emissions threshold of NOx standard/FEL plus 0.3 g/bhp is not
achievable and should be revised in the final rule to the NOx standard/FEL plus 0.6 g/bhp. EMA
supports EPA’s proposal not to further reduce the NOXx aftertreatment emissions thresholds for 2013
and later.

EMA, 2005-0047-0026, p. 12

A late comment suggested that EPA require that the OBD system be capable of verifying
that the liquid in the urea tank is indeed urea. The commenter believes that such a requirement
should be placed on the OBD system rather than allowing the system to rely on NOx sensors or
other sensors to monitor the SCR catalyst's NOx conversion which would only alert the driver to a
low conversion efficiency but would not identify the problem as being an improper liquid in the urea
tank.

Mitsui Mining & Smelting Co, Ltd., 2005-0047-0040, p. 1
Agency Response:

In general, the comments concerning the warnings and/or driver inducements associated
with the urea fill level and quality are being addressed by our manufacturer guidance on that subject
(see Manufacturer Guidance letter CISD-07-07, March 27, 2007). That guidance specifies a need to
have a separate driver warning system to indicate malfunctions associated with the reductant fill
level and the reductant quality. The guidance does not specify that a urea quality sensor be used.
We do not believe that a quality sensor is required provided there are other sensors — presumably
NOXx sensors or oxygen sensors — capable of monitoring NOx conversion over the SCR catalyst.
Those sensors would be capable of detecting a loss of NOx conversion which would illuminate the
OBD MIL, although they would not necessarily be capable of pinpointing the problem as being
associated with urea quality. Provided the SCR catalyst is being monitored for proper NOx
conversion, a urea quality sensor could be considered redundant and representing unnecessary cost.
There may be other reasons beside emissions control — such as safety and/or durability of the
reductant system — for which manufacturers may choose to employ a urea quality sensor, but those
reasons are beyond the scope of an emissions-related OBD system.

We have revised our NOx threshold for the 2010-2012 timeframe from the NOx FEL+0.3 to
FEL+0.6 based on our understanding of NOx sensor capabilities. We are keeping our proposed
threshold of the NOx FEL+0.3 for model years 2013 and later given our continued confidence that

sensor technology will continue to improve. Please refer to our response under section Ill.A.6 below
for more detail.

[1.B.7 NOx Adsorber System Monitoring
What We Proposed:

We proposed that malfunctions related to adsorber system capability, active/intrusive
reductant delivery, and feedback control be detected prior to emissions exceeding the thresholds for
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“NOx catalyst system.” Further, we proposed that adsorber capability be monitored once per trip
and that reductant delivery and feedback control be monitored continuously.

Comments:

The current proposed NOx emissions threshold of NOx standard/FEL plus 0.3 g/bhp is not
achievable and should be revised in the final rule to the NOx standard/FEL plus 0.6 g/bhp. EMA
supports EPA’s proposal not to further reduce the NOXx aftertreatment emissions thresholds for 2013
and later.

EMA, 2005-0047-0026, p. 12
Agency Response:

We have revised our NOx threshold for the 2010-2012 timeframe from the NOx FEL+0.3 to
FEL+0.6 based on our understanding of NOx sensor capabilities. We are keeping our proposed
threshold of the NOx FEL+0.3 for model years 2013 and later given our continued confidence that
sensor technology will continue to improve. Please refer to our response under section Ill.A.7 below
for more detail.

[1.B.8 Diesel Particulate Filter (DPF) System Monitoring
What We Proposed:

We proposed that malfunctions related to the DPF filtering performance, regeneration
frequency, regeneration completion, NMHC conversion, active/intrusive reductant injection, and
feedback control be detected prior to emissions exceeding the thresholds for “DPF system.” We also
proposed that a missing DPF substrate be detected. Further, we proposed that all of these functions
be monitored whenever conditions were met.

Comments:

EPA should revise the proposed DPF threshold monitoring requirement to a threshold of the
PM standard or FEL+0.09 g/bhp-hr, or an absolute level of 0.10 g/bhp-hr, whichever is higher, and
maintain that threshold through 2013 and beyond, until advancements in sensor or detection
technology justify further changes. Further, EMA supports EPA’s language that allows an exception
to the DPF monitoring requirements to exclude detection of specific failure modes such as partially
melted substrates, if the most reliable monitoring method developed requires it. Current monitoring
technology is very limited in terms of detecting “non-homogenous failures,” which is what such
language is intended to address. EMA also supports maintaining the 2010 threshold through 2013
and beyond, which differs from the ARB approach to step the threshold down in 2013. EMA agrees
with EPA that there is no technical data supporting such a step in 2013 (72 Fed. Reg. 3255).

EMA, 2005-0047-0026, p. 9

EMA knows of no practical method to determine the NMHC conversion capability of the DPF.
EPA should eliminate the proposed requirement to monitor NMHC conversion efficiency of the DPF.

EMA, 2005-0047-0026, p. 10

Agency Response:
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The PM thresholds are not being changed for the final rule. We understand that there are
manufacturers that intend to certify systems to that threshold level. However, for the final rule, we
have added a new alternative monitoring requirement for DPF filtering performance. This alternative
requirement will be available during model years 2010-2012 only and would allow the system to
detect a malfunction when a detectable decrease in the in the expected pressure drop - relative to a
clean, nominal filter - occurs for a period of 5 seconds or more. The monitoring area for this
alternative approach is determined using the test cycles and procedures for the supplemental
emissions test (SET) under §86.1360-2007. The monitored area shall include all engine speed and
load points greater than a region bounded by a line connecting mode numbers 2, 6, 3, and 13 (i.e., a
line connecting A100, A75, B50, and C50). At engine speeds greater than “speed C”, the monitor
shall run whenever engine load is greater than 50%. The detectable change in pressure drop is
determined by operating the engine at the “B50” speed and load point (as described in the SET test
procedures), observing the pressure drop on a clean, nominal DPF, and multiplying the observed
pressure drop by 0.5 or other factor supported by data and approved by the Administrator (see
886.010-18(g)(8)(ii)(A)). We believe that this alternative addresses the feasibility concerns raised by
EMA. With this alternative approach, it is the pressure sensing capability of existing delta pressure
sensors which define a minimum detectable change in the pressure drop across the DPF. In
addition, this optional approach will only monitor during higher load conditions, where the delta
pressure across the DPF is significant and within the working range of the sensor. For 2013 and
later model years, when tailpipe soot sensors are expected to be available and capable of detecting
the quantity of PM passing through the DPF, the thresholds will remain as we proposed. Regarding
the NMHC conversion monitoring in our proposal, which required the OBD system to detect loss of
NMHC conversion for DPFs that converted NMHC emissions (e.g., catalyzed DPFs), we have
eliminated this requirement in the final rule because we know of no good way to monitor the NMHC
conversion efficiency with the accuracy required to detect very minor losses in efficiency. Please
refer to our response under sections Ill.A.5 and I1I.A.8 below for more detalil.

11.B.9 Exhaust Gas Sensor Monitoring
What We Proposed:

We proposed that malfunctions related to sensor performance be detected prior to emissions
exceeding the applicable thresholds. We also proposed that malfunctions related to circuit integrity,
feedback functions, monitoring functions, and heater performance and circuit integrity be detected
prior to those functions being lost. Further, we proposed that sensor and heater performance be
monitored once per trip, that monitoring functionality be monitored whenever conditions were met,
and that circuit integrity and feedback functionality be monitored continuously.

Comments:

EMA recommends that EPA revise the proposed NOx emissions threshold in the final rule to
the NOx standard/FEL plus 0.6 g/bhp based on the capability of NOx sensor technology. In addition,
the reference to a PM threshold requirement for NOx sensors should be eliminated from Table 1, as
it is not appropriate to require monitoring of PM emissions in relation to a NOx sensor based on the
premise that the NOx sensor is meant to measure and control NOx not PM. EMA generally
supports the Agency’s proposal regarding air/fuel ratio sensor monitoring.

EMA, 2005-0047-0026, p. 13

Agency Response:
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We agree with EMA'’s concern and have changed the 2010 through 2012 NOx threshold to
the NOx FEL+0.6g/bhp based upon our understanding of NOx sensor capability. We discuss this in
more detail in our response to issue III.A.9, below. We disagree with EMA’s comments that there is
a valid reason to remove the PM threshold. PM increases as NOx decreases. If a NOx Sensor
shows an artificially high NOx value, the control system will decrease NOx and increase PM.
Therefore, the PM threshold will remain.

[I.C Monitoring Requirements and Timelines for Gasoline/Spark-Ignition Engines

[1.C.1 Fuel System Monitoring

We received no comments pertaining to this section that require analysis.

[1.C.2 Engine Misfire Monitoring

We received no comments pertaining to this section that require analysis.

[I.C.3 Exhaust Gas Recirculation (EGR) Monitoring

We received no comments pertaining to this section that require analysis.

[1.C.4 Cold Start Emission Reduction Strategy Monitoring

We received no comments pertaining to this section that require analysis.

[I.C.5 Secondary Air System Monitoring

We received no comments pertaining to this section that require analysis.

[I.C.6 Catalytic Converter Monitoring

We received no comments pertaining to this section that require analysis.

[I.C.7 Evaporative Emission Control System Monitoring

What We Proposed:

We proposed that gasoline evaporative emission control systems be monitored and
malfunctions detected. We proposed no monitoring for diesel evaporative emission controls. Note

that diesel engines and vehicles have no evaporative emission control system.

Comments:
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To the extent that heavy-duty gasoline and diesel vehicles contribute evaporative emissions,
how will they be addressed?

Maryland Department of the Environment, 2005-0047-0022, p. 1
Agency Response:
Gasoline evaporative emissions are addressed via 886.010-18(h)(7). Diesel engines do not

contribute significantly to evaporative emissions since diesel fuel has very low volatility which results
in negligible evaporative emissions.

[1.C.8 Exhaust Gas Sensor Monitoring

We received no comments pertaining to this section that require analysis.

[1.D Monitoring Requirements and Timelines for Other Diesel and Gasoline Systems

[1.D.1 Variable Valve Timing and/or Control (VVT) System Monitoring

What We Proposed:

We proposed that VVT system malfunctions related to achieving the commanded valve
timing and/or control within a crank angle and/or lift tolerance and slow system response be detected
prior to emissions exceeding the thresholds for “other monitors.” Further, we proposed that these
malfunctions be monitored whenever conditions were met rather than once per trip.

Comments:
EMA generally supports the Agency’s proposal regarding VVT system monitoring.
EMA, 2005-0047-0026, p. 24-25

Agency Response:

We agree with this comment.

[1.D.2 Engine Cooling System Monitoring

What We Proposed:

We proposed that cooling system malfunctions related to proper thermostat function and
engine coolant temperature (ECT) sensor readings be detected. Further, we proposed that
malfunctions tied to the thermostat be monitored once per trip and that most ECT malfunctions be
monitored once per trip except that circuit malfunctions must be monitored continuously.

Comments:
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EPA must eliminate the cooling system monitoring requirement from the proposed HDOBD
requirements, and reduce the engine coolant temperature sensor requirement to comprehensive
component monitoring with rationality.

EMA, 2005-0047-0026, p. 22

We ask the EPA not to impose OBD requirements that are impractical for non-vertically
integrated engine manufacturers to implement, specifically, the cooling system monitoring
requirement to determine if an engine has reached a warmed-up temperature and thermostat
monitoring. Because the cooling system is essentially both a vehicle-installed system and has high
variability from vehicle-to-vehicle, it is practically impossible for an engine manufacturer to diagnose
accurately. Such diagnosis would require uniqgue OBD calibrations for each engine vehicle
combination.

Caterpillar Inc., 2005-0047-0030, p. 3
National Automobile Dealers Association, 2005-0047-0034, p. 3

OBD failure detection on the performance of the engine cooling system (and the charge air
cooling system) must recognize that a prolonged period of severe use, in addition to lack of ordinary
care by vehicle owners and operators, may inappropriately indicate that components have failed
when they may only need to be cleaned. Such indications of “emission control system failures” may
reduce the confidence vehicle owners have in the HDOBD system and may lead to adverse
behavior, such as ignoring an illuminated MIL, on the premise that it is only a dirty radiator.
Stringent diagnostic requirements on vehicle manufacturer-provided heat exchangers must be
avoided to minimize this risk.

Truck Manufacturers Association, 2005-0047-0028, p. 2

Agency Response:

The direct emission impact of a malfunctioning thermostat or cooling system is only a
secondary reason for the requirement. The primary reason the cooling system is monitored for
proper operation is because the engine manufacturer itself elects to use engine coolant temperature
as a primary enabling criteria for monitoring of nearly every emission critical component. The
requirement for cooling system monitoring is simply stated as a requirement to verify that the engine
properly warms up to the highest temperature required by the engine manufacturer for monitoring of
other components. The relative stringency of this monitor is a direct result of how high the
manufacturer requires engine coolant temperature to get before monitoring other components and
engine manufacturers can effectively desensitize algorithms to vehicle factors by enabling other
monitors at lower temperatures. While we understand engine manufacturers’ concerns that actions
by truck builders and users can impact their monitor design, the intent of OBD systems is to have
monitoring of the emission components during real world operation of heavy-duty vehicles. Failure to
achieve the necessary warmed-up temperatures required for monitoring would effectively mean
monitoring is indefinitely disabled on real world vehicles, thus negating nearly the entire OBD system.
Verifying the cooling system is operating properly is a crucial and necessary element to ensure OBD
systems continue to operate on real world vehicles throughout their life.

We suspect that the OBD requirements will result in the limitations and specifications that the
engine manufacturer will have to place on the vehicle builders to ensure the engine remains in a
legally certified configuration. This cooling system monitoring requirement may result in additional
calibration work or classification of the exact extent to which the vehicle builders can modify the
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cooling system to maintain a compliant system. Failure to do so could result in MIL illumination.
However, while eliminating the cooling system monitoring requirements would avoid this potential
MIL illumination, it would also re-open the possibility that such a system would be put into service
and all of the OBD monitors would be disabled for the entire life of the vehicle.

Subsequent to the closing of the comment period, we met with EMA to discuss, among other
things, cooling system monitoring provisions.* Based on those discussions, we have changed the
requirement to allow the manufacturer to have a temperature lower than the “normal 20 degrees
below the nominal thermostat regulating temperature” at which a malfunction must be detected
provided the ambient temperature is between 20 F and 50 F. To do so, the manufacturer must
present data justifying the new temperature to be reached at the lower ambient temperatures. EMA
also commented on the number of trips for engine cooling system monitor when we met with them.
We don't feel that increasing the number of trips to more than two for any OBD monitor is acceptable,
since it will lead to decreased trust in the reliability of faults. Monitoring conditions for diagnostics
must be setup such that diagnostics only run in regions where they are reliable.

[1.D.3 Crankcase Ventilation System Monitoring
Comments:

EMA generally supports the Agency’s proposal regarding crankcase ventilation system
monitoring.

EMA, 2005-0047-0026, p. 24-25
Agency Response:

We agree with this comment.

[1.D.4 Comprehensive Component Monitors
What We Proposed:

We proposed that, in general, the OBD system must detect a malfunction of any electronic
engine component or system that either provides input to or receives commands from the onboard
computer(s). Further, we proposed that malfunctions related to circuit continuity and/or out-of-range
values be monitored continuously and that malfunctions related to input data rationality and/or output
component functional response be monitored whenever conditions were met.

Comments:

Regarding glow plug and intake air heater system monitoring, EPA should eliminate the glow
plug and intake air heater system monitors as a requirement for 2010. EPA should conduct further
analysis of HD vehicle confounding issues related to these cold start aids to establish what is
needed for a future rulemaking, if any. Should EPA determine that such monitoring is appropriate
for 2013 and beyond, the monitoring should be for functional response and circuit continuity only
with no monitoring for low to moderate degrees of degradation, comprehensive component
monitoring should be required for only the operating controls for power relays or independent

* See memorandum to Docket ID No. EPA-HQ-OAR-2005-0047 from Todd Sherwood, “Meetings with the
Engine Manufacturers Association,” document ID # EPA-HQ-OAR-2005-0047-0053.
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controller feedback, and detection only of a single glow plug failure should be required. Regarding
other comprehensive component monitors, EMA is generally supportive of the Agency’s proposal.

EMA, 2005-0047-0026, p. 19
National Automobile Dealers Association, 2005-0047-0034, p. 3

TMA notes that the examples cited for comprehensive component monitoring do not include
operator controls, and submits that operator controls are ill-suited for comprehensive component
monitoring. Examples of operator controls include accelerator pedals, cruise control switches, brake
switches, and clutch switches. Defining rational use of individual controls and combinations of
controls by the operator would be fraught with exceptions and subsequent errors of omission for the
rationality monitors. Most commercially available switches, purchased by vehicle manufacturers for
operator controls, are not available in forms that can be readily diagnosed for circuit failures. Adding
comprehensive component monitoring to these circuits would be accomplished at significant
expense to vehicle manufacturers with no additional emissions reduction benefit. Vehicle
manufacturers also strongly recommend that remotely-mounted fuel filters be excluded from
comprehensive component monitoring requirements. The term “fuel preparation systems” is overly
broad and could be construed to include fuel filtration systems that are not mounted on the engine.
These systems sometimes indicate excess water in diesel fuel and work to separate it out, but they
do not measure fuel qualities such as cetane level or sulfur level. Many filters heat the fuel before it
is filtered and water is separated to minimize the impact of wax crystals on vehicle performance.
Indeed, if a water separator becomes clogged with wax, the engine stalls because it becomes fuel
starved—clearly not an emissions problem. Addressing full water bowls and gelled fuels in fuel filters
are considered routine maintenance and should not be MIL-on failures. Heater elements in fuel
filters are self-regulating and are not powered by the engine control system.

Truck Manufacturers Association, 2005-0047-0028, p. 3
Agency Response:

For the final rule, we have changed the regulation consistent with EMA’s comments to allow
circuit checks only on glow plugs for 2010-2012. For 2013 and beyond, the regulation requires a
functional check of the sensors. The functional requirement can be met by determining the current
used by the sensor is rational. Intake air heaters will require both a circuit and a functional check in
2010, since all sensors needed to do the testing are available.

We disagree with TMA on monitoring of some operator controls. The primary reason some
operator controls are monitored for proper operation is because the engine manufacturer itself elects
to use them as parameters in monitoring strategies of emission critical components. All inputs to
monitors must be monitored to prevent both false MIL illuminations and disabling of monitors. If an
input such as the cruise switches are not used in any diagnostic or used to switch between
emissions strategies, then they do not need to be diagnosed. Inputs such as accelerator pedal,
brake switch, and clutch switch will probably be used as inputs to diagnostics or emissions controls,
and will need to be diagnosed. We understand the manufacturers do not have experience with
diagnosing operator controls, but we have seen from both the medium duty and light duty industries
that such diagnosis is capable of being robust.

We agree with TMA that fuel filters that are self regulating and do not prepare the fuel for
combustion (such as heating the fuel to a specific temperature) do not need to be diagnosed. We do
believe under some conditions, a fuel filter that is not operating properly may cause a malfunction of
a monitor for fuel pressure, fuel quantity, or fuel timing to occur. We do not feel this is an issue since
there is something to repair. In the future, if fuel filters are capable of heating fuel for proper
combustion, we would expect that feature to be diagnosed.
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[1.D.5 Other Emissions Control System Monitoring
What We Proposed:

We proposed that, for other emission control systems that are not otherwise specifically
addressed be monitored, and that the manufacturer submit a plan for Administrator approval of the
monitoring strategy, malfunction criteria, and monitoring conditions prior to introduction on a
production engine.

Comments:

We received no comments pertaining to this section that require analysis.

[1.D.6 Exceptions to Monitoring Requirements
What We Proposed:

We proposed that certain monitors could be disabled under specific conditions related
generally to ambient conditions. Further, we proposed that most such disablements be approved by
the Administrator.

Comments:

We expect that monitors will be automatically re-enabled whenever an extreme condition is
no longer in effect. NESCAUM does not support the use of systems that need to be manually re-
enabled. As experience is gained with OBD systems, manufacturers will have opportunities to
improve the reliability of OBD systems. Therefore, we urge EPA not to grant open-ended
authorizations to disable monitors, but rathe