ENVI RONVENTAL PROTECTI ON AGENCY

40 CFR Parts 9 and 86

RIN # A2060

Em ssion Durability Procedures for New Light-Duty Vehicles,
Li ght-Duty Trucks and Heavy-Duty Vehicles

AGENCY: Envi ronnment al Protection Agency

ACTI ON: Noti ce of Proposed Rul emaking

SUMVARY: This proposed rul emaki ng contains procedures to be
used by manufacturers of |ight-duty vehicles, light-duty
trucks, and sonme heavy-duty vehicles to denonstrate, for
pur poses of em ssion certification, that new notor vehicles
will conply with EPA em ssion standards throughout their
useful lives. Today's action proposes procedures to be used
by manufacturers to denonstrate the expected rate of
deterioration of the em ssion |levels of their vehicles.
DATES: Witten comrents on this NPRM nust be submitted on
or before [insert date 30 days after Public Hearing date].
A public hearing will be held on [insert date 15 days after

publication in the Federal Register]. Requests to present

oral testinony nust be received on or before [Insert date 5



days prior to the date of the public hearing]. |[If EPA
receives no requests to present oral testinony by this date,
the hearing will be cancel ed.

ADDRESSES: Comments: Comments may be submtted by mail to:
Air Docket, Environnmental Protection Agency, Mail code:
6102T, 1200 Pennsyl vania Ave., NW Washi ngton, DC, 20460,
Attention Docket I D No. QAR-2002-0079. Comments may al so
be submtted electronically, by facsimle, or through hand
delivery/courier. For nore information submtting conmrents
and on the comment procedure and public hearings, follow
the detailed instructions as provided in Section V, "Public
Participation” section. W nust receive themby the date

i ndi cat ed under DATES above. Paper copies of witten
comments (in duplicate if possible) should also be sent to
t he general contact person |listed bel ow

FOR FURTHER | NFORMATI ON CONTACT:

CGeneral Contact: Linda Hornes, Vehicle Prograns and
Compl i ance Division, US EPA, 2000 Traverwood, Ann Arbor

M chi gan 48105, tel ephone (734)214-4502, E-mail:

hornes. | i nda@pa. gov.

Techni cal Contact: Eldert Bontekoe, Vehicle Prograns and
Compl i ance Division, US EPA, 2000 Traverwood, Ann Arbor,
M chi gan, 48105, tel ephone: (734)214-4442, E-mail:

bont ekoe. el dert @pa. gov.




SUPPLEMENTARY | NFORMATI ON:

Backgr ound

A

C.
D

Overview of certification process, CAP 2000

hi story

Durability denonstration process history

1. Durability denonstration nmethods used prior
to the CAP 2000 regul ations

2. Em ssion durability procedures under CAP 2000

Et hyl petition to reconsider CAP 2000 rul es

Judi ci al review of the CAP 2000 rul es

How di d EPA devel op the proposed durability procedures?

A
B

What is the purpose of the durability progranf
VWhat are the factors that affect exhaust em ssion
deterioration?

The strawman durability procedures

1. The whol e-vehi cl e agi ng procedures
2. The bench agi ng procedures
3. Al'l owabl e custom zati on of the bench aging

procedur es
Devel opnent of today's proposal fromthe strawran
durability procedures
1. The durability objective

Cycl e severity for the SRC (Comments 1 and 2)

2
3. Al ternative and custom zed cycles (Comment 3)
4 The standard bench cycle (Coment 4)

5

Bench aging tine (Comment 5)



6. Bench agi ng specifications (Comment 6)

7. Adj usting durability procedures based on | U/P
data (Comrents 7 and 8)

8. Reproduci bility by outside parties (Comrent
9)

9. Confidentiality of em ssions test results
subm tted under the durability program

Di esel Vehicle Exhaust Deterioration

Evaporative and refueling durability procedures

i s EPA proposing today?

St andard whol e vehi cl e exhaust durability

procedure

St andard bench agi ng exhaust durability procedure

1. The Standard Bench Cycle (SBC)

2. The Bench Aging Time (BAT) cal cul ation

3. The effective reference tenperature for the
SBC

Custom zation of the standard procedures

1. Custom zation of the Standard Road Cycle

2. Custom zation of the standard bench
pr ocedur es

3. Replication by outside parties

Using In-Use Verification Program (1 UVP) data to

i nprove durability predictions

Evaporative and refueling durability

Ef fective date and carryover of existing



VI .

VWhat

VWhat

VWhat
this

nmm o 0O W

durability data

1. Effective Date

2. Carrying-over durability data

M scel | aneous regul atory anendnments and
corrections

are the econom c and environmental inpacts?
Econom c i npacts

1. Conparison to CAP 2000 economni c inpacts

2. Econom c inpact of today's proposal

Envi ronnment al i npacts

are the opportunities for public participation?
Copi es of This Proposal and O her Rel ated

I nf or mati on

Submitting Corments on This Proposal

Areas where EPA specifically requests public
conment

Publ i c hearing

are the Statutory and Executive Order Reviews for
Proposed Rul e?

Executive Order 128866: Regul atory Pl anni ng and
Revi ew

Paperwor k Reduction Act

Regul atory Flexibility Act

Unf unded Mandates Ref orm Act

Executive Order 13132 (Federalism

Executive Order 13175: Consultation and



Coordi nation with Indian Tribal Governnents
G Executive Order 13045: Children's Health
Protection
H. Executive Order 13211: Actions that Significantly
Affect Energy Supply, Distribution, or Use
l. Nati onal Technol ogy Transfer Advancement Act
l. Backgr ound
B. Overview of certification process, CAP 2000 history
Bef ore a manufacturer may introduce a new notor vehicle
into conmerce, the manufacturer nust obtain an EPA
certificate of conformty indicating conpliance with al
appl i cabl e em ssion standards over the vehicle s useful life
period. The useful life for cars and light trucks is
currently 100,000 mles or 10 years, whichever occurs first;
for heavy light trucks, medium duty passenger vehicles
(MDPV) and conpl ete heavy duty vehicles the useful life
period is 120,000 mles or 11 years, whichever occurs first.
[ Section 202(d) of the Clean Air Act and 40 CFR 86. 1805- 04]
To receive a certificate, the manufacturer submts an
application to EPA containing various information specified
in the regulations, including em ssions test data. EPA
reviews the submtted information as well as any ot her
rel evant information, and issues a Certificate upon a
determ nation that the manufacturer has denonstrated that
its new notor vehicle will neet the requirenents of the

Clean Air Act (Act) and the regulations. [40 CFR 86.1848-01]



A certificate of conformty is effective for only one node
year, therefore, new vehicle certification nust occur
annual | y.

EPA' s regul ations detail the process notor vehicle
manuf acturers nust follow to obtain EPA em ssions
certification. In 2000, EPA issued a conprehensive update to
the certification regulations for light-duty vehicles and
light-duty trucks'. These certification regulations are
known as "CAP 2000" (Conpliance Assurance Program)?  They
i nclude detail ed procedures on the selection of vehicles for
testing and testing procedure, specifications on the
information that nust be submitted to EPA, and ot her
requirenents pertaining to reporting and testing.

| ssuance of a certificate is based on a determ nation
by EPA that the vehicles at issue will conformwth the
appl i cabl e em ssions standards. Conpliance with the
em ssions standards requires that the vehicles neet the
standards for the specified useful life period. A
determ nation of conpliance, therefore, nust be based on an
eval uati on of both the performance of the vehicles’

em ssions control system when new, as well as performance

'Separate certification regulations exist for heavy-duty hi ghway
vehi cl es and engi nes, which refer to the Iight-duty certification
procedures. Today's proposal will apply to those subsets of heavy-duty
vehi cl es which use the sane certification procedures as |ight-duty
trucks. For convenience, the term"vehicle" or "nmotor vehicle" will be
used in this preanble to nean those |ight-duty and heavy-duty notor
vehi cl es subject to the proposed regul ati ons.

’63 FR 39654 (July 23, 1998).



over the entire tine period of the vehicles’ useful life.?3

The process of predicting how and to what degree a
vehicle's em ssion |levels will change over its useful life
period [em ssions deterioration] as well as the robustness
of the vehicle's em ssion-related conponents [conponent
durability] is known as an em ssion durability
denonstration®. Today's action specifies the methods that
manuf acturers nust use to determ ne em ssions deterioration
for the purpose of certification. EPAis not proposing to
change the existing regulations for determ ning em ssions-
rel ated conmponent durability.

Over the years, EPA has pronul gated regul ati ons
prescribing several different em ssions durability
denonstration methods to fulfill EPA' s need to determne
conpliance with em ssion standards over the vehicle' s ful
useful life. The following is a short summary of this prior
regul atory history, to put today's proposal in context.

B. Durability denonstration process history

3. Durability denonstration nmethods used prior to the CAP

%Since a certificate must be issued before the new vehicles may be
i ntroduced into conmerce, the em ssions testing and other rel evant data
and information used to support an application for a certificate are
usual Iy devel oped on pre-production prototypes.

“The durability denonstration program consists of two el enents:
em ssion deterioration and conponent durability. Emission deterioration
prediction is a process of predicting to what degree emissions wll

i ncrease during the vehicles useful life. The deterioration factor (DF)
is a nmeasure of the deterioration. Conponent durability is a
denmonstration that the em ssion control conponents will not break and

will continue to operate as described in the Application for
Certification during the m ni num mai ntenance interval proscribed in 40
CFR 1834-01. The conponent durability denonstration is conducted by the
manuf act urer usi ng good engi neering judgenent.
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2000 regul ati ons

Prior to CAP 2000, EPA' s regulations (ref. 40 CFR Part
86) specified the method to denonstrate a vehicle's em ssion
durability. The nmethod used a whol e vehicle mleage
accunul ation cycle, comonly referred to as the Approved
M | eage Accunul ation (AMA) cycle. It required manufacturers
to accunul ate m | eage on a pre-production vehicle, known as
a durability data vehicle (DDV), by driving it over the
prescribed AMA driving cycle for the full useful life
m |l eage®. This was to sinulate the real-world aging of the
vehicle's em ssions control systens over the useful life.

The DDV was tested in a | aboratory for em ssions at
periodic intervals during AMA m | eage accunul ation, and a
i near regression of the test data was performed to
calculate a multiplicative deterioration factor (DF) for
each exhaust constituent. Then, |ow m | eage vehicles nore
representative of those intended to go into production
(referred to as "em ssion data vehicles," or EDVs) were
em ssion-tested. The emission results fromthese tests were
multiplied by the DFs® to project the enissions |evels at

full useful life (referred to as the "certification

°At the time this durability procedure was effective, the useful
life mileage for light-duty vehicles was 100,000 niles. Refer to 40 CFR
86.1805-04 for current useful life mleage val ues

®A nultiplicative DF is calcul ated by perforning a |east-squares
regression of the emission versus mleage data for each exhaust emi ssion
constituent and dividing the emission level at full useful life
(historically, 100,000 mles) by the emission |level at the 4,000 nile
poi nt .



| evel s"). The certification levels had to be at or bel ow
t he applicable em ssion standards in order to obtain a
certificate of conformty.

EPA was concerned about the ability of any fixed cycle
- including the AVA cycle - to produce em ssion durability
data that accurately predicted in-use deterioration for al
vehicles. EPA had particular concerns that the AMA did not
represent current driving patterns and did not appropriately
age current design vehicles. In addition, manufacturers have
long identified the durability process based on m | eage
accunul ation using the AVA cycle as very costly and
requiring extensive lead tinme for conpletion. As a result,
EPA cane to believe that the AMA had becone outdated’.

The AMA cycl e was devel oped before vehicles were
equi pped with catalytic converters. It contains a
substantial portion of |ow speed driving, designed to
address concerns about engine deposits. Wile engine
deposits were a major source of em ssions deterioration in
pre-catal yst vehicles, the advent of catal ytic converters,
better fuel control, and the use of unleaded fuel shifted
t he causes of deterioration fromlow speed driving to
driving nodes which include higher speed/|oad regines that
cause el evated catal yst tenperatures. The AMA driving cycle

does not adequately focus on these higher catalyst

'Ref erence: 63 FR 39653, 39659 (July 23, 1998) (CAP 2000 NPRM) .
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tenperature driving nodes. It also contains numerous
driving nodes which do not significantly contribute to
deterioration. This makes the process |onger but adds
little benefit in predicting em ssion deterioration.

In response to these concerns, EPA began a voluntary
em ssion durability programin the 1994 nodel year for
light-duty vehicles. This program allowed manufacturers to
devel op their own procedures to evaluate durability and
deterioration subject to prior Agency approval® EPA's
approval criteria required the manufacturer to denonstrate
that the durability procedures would cover a significant
majority of in-use vehicle's enission deterioration’. One
addi tional condition for approval was that the manufacturer
conduct or fund an in-use test programto eval uate the
effectiveness of its predictions. The initial program was
referred to as revised durability programl| (RDP I). It was
an interimprogramscheduled to expire after the 1995 nodel

year and was intended to serve as a bridge to an antici pated

8EPA approved three types of enission durability programs under
t hese procedures: whole vehicle, full mleage; whole vehicle,
accel erated m |l eage; and bench agi ng procedures which involved thernma
agi ng of the catal yst-plus-oxygen-sensor system

°Ref erence EPA Gui dance Letter No. CD-94-13, "Alternative
Durability Guidance for My94 through My98", dated July 29,1994. This
letter explained that as-received, un-screened in-use data should be
conpared to vehicles run on the alternative durability program (ASADP).
A "significant majority" of the in-use data should be covered by the
durability program W defined the acceptance criteria in that letter
as follows: "EPA does not require ASADPs to neet a specific mnimum
severity level (or confidence |evel) because different nethods may be
used to estimate the degree of severity. ... However, an ASADP woul d be
acceptable to EPA if EPA believes that it were designed to match the
i n-use deterioration of 90-95 percent of vehicles in the engine famly."
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conplete revision to the durability process. The provisions
of RDP | were extended in a series of regulatory actions?',
Utimately, the Agency instituted a conprehensive revision
to the durability process as part of the CAP 2000
r ul emaki ng.

For evaporative and refueling em ssions deterioration,
EPA al | owed manufacturers to develop their own process to
ei t her bench age conponents or do whol e vehicle aging, also
subj ect to Agency review and approval. The evaporative and
refueling deterioration factor is required to be additive.!
4. Em ssion Durability Procedures under CAP 2000

The CAP 2000 rul emaki ng was a conprehensi ve update to
the entire light-duty vehicle certification process. One
part of this involved the manufacturer's required
denonstration of emi ssion durability. The Agency eli m nated
the use of AVA for new durability denonstrations. In CAP
2000, the Agency replaced the AVA-based durability program
with a durability process simlar to the optional RDP-I
program Each manufacturer, except small vol une

manuf acturers, was required to develop an em ssion

YRef. 59 FR 36368 (July 18, 1994), 62 FR 11082 (March 11, 1997),
62 FR 11138 (March 11, 1997) and 62 FR 44872 (August 22, 1997).

“An additive DF is cal cul ated by performng a |east-squares
regression of the emission versus mleage data for each exhaust emi ssion
constituent and subtracting the 4,000-mle emnission |evel fromthe full
useful life em ssion level (historically, 100,000 mles). The DF is
then used with enission data fromthe emni ssion data vehicle to
denmonstrate conpliance with the standards for the purpose of
certification. The sumof the emissions fromthe EDV plus the additive
DF is referred to as the certification I evel and nust be | ess than or
equal to the enission standard to receive a certificate of conformty.

12



durability process which would accurately predict the in-use
deterioration of the vehicles they produce. The manufacturer
had the flexibility to design an efficient programthat net
t hat obj ective.

The manufacturer's plan was then reviewed by EPA for
approval 2.  Approval fromthe Agency required a
denonstration that the durability process was designed to
generate DFs representative of in-use deterioration. This
denonstration was nore than sinply matching the average in-
use deterioration with DFs. Manufacturers needed to
denonstrate to EPA's satisfaction that their durability
process would result in the same or nore deterioration than
is reflected by the in-use data for a significant majority
of their vehicles. Manufacturers were required to provide
evidence that their durability process resulted in predicted
em ssion deterioration that were equal to or nore severe
than the deterioration rates experienced by a significant
maj ority (approxi mately 90% of candidate in-use vehicles®.
Furthernore, this denonstration was required to cover the
breadth of the vehicles covered by the durability procedure.

Thi s eval uati on concerning coverage of a significant

2The CAP 2000 regul ations "grand-fathered" procedures which had
been al ready approved under the RDP provisions. Consequently, these
grand fathered procedures were not approved agai n under the CAP 2000
provi sions. [63 FR 39661]

¥ Candi date in-use vehicles are vehicles sel ected under the
provi sions of the in-use verification program (l1UVP). This includes
nm | eage restrictions, procurenment requirenents, and screening
requi rements designed to elinminate only tanpered, nis-used or unsafe
vehicles. [Reference: 40 CFR 86.1845-01 and 40 CFR 86. 1845- 04]
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majority of the in-use data was usually nade independently
on several potential worst-case vehicles which bound the
envel ope of vehicles covered by the durability procedure.
Manuf acturers typically denponstrated that em ssion
deterioration predicted by their durability programwould
cover approximately 90 percent of the in-use popul ation
using one (or nore) of the follow ng sources of data: in-use
em ssion tests, in-use driving characteristics, or in-use
catal yst tenperature neasurenents. At that tinme EPA had not
devel oped a specific required nethod to nmake this
denonstration

Two maj or types of durability processes energed from
t he CAP 2000 experience: whol e vehicle and bench aging
processes.

The whol e vehicl e agi ng procedures involve driving
vehicles on a track or dynanoneter on an aggressive driving
cycle of the manufacturer's design. |In general, the speed,
accel eration rates, and/or vehicle | oad are significantly
i ncreased conpared to the AVA cycle or normal in-use driving
patterns. The vehicle can be driven either for full useful-
life ml|eage, or, for a higher stress cycle, the vehicle can
be driven for a reduced nunmber of mles (e.g., 1 mle on the
hi gh speed cycle equals 2 mles in use). 1In either case,
the vehicle is tested periodically and a DF is cal cul at ed.

The bench agi ng procedures involve the renoval of

critical em ssion conmponents, such as the catal yst and

14



oxygen sensor, and the accel erated aging of those conponents
on an engi ne dynanoneter bench.' During the bench aging
process inportant engine/catalyst paraneters are controlled
to assure proper aging. Usually, elevated catalyst
tenperatures are maintained while fuel is controlled to
i nclude lean, rich, and stoichionetric control. Through a
series of tests, manufacturers determ ne the anount of tine
needed to bench-age a catalyst so it is aged to the
equi val ent of 100,000 mles. |In sonme cases the manufacturer
devel oped the anmount of aging tine using catalyst
tenperature data neasured on a road cycle. |n other cases,
t he manuf acturer devel oped the aging tinme through a trial
and error process. Typical bench aging periods are 100-300
hours, although these can vary from manufacturer to
manuf acturer. Sources of deterioration other than therma
agi ng can be accounted for by aging the catalyst for an
addi ti onal anount of tine.

The CAP 2000 regul ations all ow manufacturers to choose
fromthree different nethods to denonstrate em ssions
durability. Mnufacturers could cal culate additive DFs,

mul tiplicative DFs, or test EDVs with aged hardware®

“An engi ne dynamoneter bench generally consists of an engine
dynanoneter, a "slave" engine, and required controllers and sensors to
achi eve the desired operation of the engine on the dynanoneter.

®Under this alternative, em ssion conponents aged to the

equi val ent of full useful Iife would be installed on EDVs. The test data
fromthe EDV woul d then serve to establish the certification |evel and
show conpliance with the full useful l|ife enission standards

15



installed on them

Regar dl ess of whet her manufacturers used whol e vehicle
or bench aging durability procedures, CAP 2000 al so required
t he manufacturer to later collect em ssion data on candi date
i n-use vehicles selected under the provisions of the in-use
verification program (1UVP)'*. Anong ot her uses of the
data, the I UVP data nust be used by the manufacturer to
check on and inprove its durability program The data al so
is available to assist the Agency to target vehicle testing
for its recall program The Agency nmay intercede' when the
in-use data indicate the durability process underestinates
i n-use em ssion |evels.

The CAP 2000 regul ations did not change the previous
procedures used to obtain DFs for evaporative/refueling
famlies.

C Et hyl petition to reconsider the CAP 2000 rul es.

On August 17, 1999, Ethyl Corporation petitioned EPA to
reconsi der the CAP 2000 regul ations. EPA requested public
comment on the petition, 64 FR 60,401 (Novenber 5, 1999 and
64 Fed. Reg. 70,665 (Decenber 17, 1999), and received

' Reference: 40 CFR 86.1845-01 and 40 CFR 86. 1845- 04.

" The Agency may withdraw approval for a durability process if
the Admi nistrator determ nes, based on | U/P or other data, that the
durability process does not accurately predict enission |levels or
conpliance with the standards. [Ref. 40 CFR 86.1923-01 (h)]. In
addition, where the average in-use verification data for a test group
(or several test groups) exceeds 1.3 tines the applicable em ssion
standard and at |east 50% of the test vehicles fail the standard in use,
manuf acturers are required to supply additional "recall quality" in-use
data. [Ref. 40 CFR 86. 1846-01]

16



comments fromvarious interested parties. After
consideration of the petition and of all comrents, EPA
denied the petition for reconsideration. 66 FR 45,777
(August 30, 2001).

Et hyl Corporation also petitioned the Agency to
reconsider the final rule entitled "Em ssions Control, Air
Pol l uti on From 2004 and Later Model Year Heavy-Duty H ghway
Engi nes and Vehi cles; Light-Duty On-Board Di agnostics
Requi renents, Revision; Final Rule,” 65 FR 59896-59978
(referred to here as the "Heavy Duty Rule"). After
consideration of the petition and all of the conments, EPA
denied the petition for reconsideration. 66 FR 45,777
(August 30, 2001).

D. Judi ci al review of the CAP 2000 rul es.

Et hyl Corporation petitioned for review of the CAP 2000
rul emaki ng, claimng anong ot her things that the CAP 2000
durability provisions were unlawful as EPA had not
pronul gat ed net hods and procedures for meking tests by
regul ation as required by 8§ 206. [Ethyl Corp. v. EPA, 306
F.3d 1144 (D.C. Cr. Cct. 22, 2002).]

I n an opinion issued on Cctober 22, 2002, the Court
found that the CAP 2000 regul ations did not satisfy the
requi renments of Section 206(d) of the CAA to establish
net hods and procedures for making tests through regul ation.

The Court recognized that there was an inportant

di stinction between an EPA regul ation that established
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general or vaguely articulated test procedures, with nore
specific details provided in a | ater proceeding, and a
regul ation which failed to establish any test procedures at
all and only adopted procedures for the | ater devel opnent of
tests. The fornmer situation would receive deferential
judicial review under the applicable case law. The latter
case, however, would fail to neet the requirenents of
section 206(d). The Court held that the CAP 2000
regul ations fell into this latter group, and were i nproper
because EPA itself failed to establish any test procedures
at all in the regulation, vaguely articulated or not. EPA s
regul ation provided only for the manufacturer to develop its
own test procedure and submt it for |ater EPA approval.
This was inconsistent with the scope of section 206(d),
[Ethyl at 1149-50.]

The Court also said that "nothing in our opinion
requires that EPA use only a 'one-size-fits-all' test
method. Al that is required is that it establish its
procedures, no matter how variegated, 'by regulation.'"
[Ethyl at 1150.]

The Court's decision stated that "CAP 2000, rather than
constituting an EPA establishnment 'by regulation' of
'met hods and procedures for making tests,' as required by
section 206(d), is instead a pronulgation of criteria for
the |l ater establishnent of such nethods and procedures by

private negotiation between the EPA and each regul ated auto

18



maker. So it is '"not in accordance with law.'" The Court
vacated "the CAP 2000 progrant and renmanded the case to the
EPA with instructions to establish test nethods and
procedures by regulation. [I1d.]

Since the issue before the Court was the legality of
EPA s adoption of the CAP 2000 durability provisions, the
court's vacature of "the CAP 2000 progrant is limted to
vacating the CAP 2000 durability provisions.

The Court al so remanded the case to EPA with
instructions to establish test nethods and procedures by
regul ation. Today's proposal is the result of the court’s

decision, and is limted to em ssion durability procedures.

1. How did EPA devel op the proposed durability procedures?
The process and data used to devel op the proposed
durability procedures is discussed below Additional data

and anal ysis used by EPA in the regul ati on devel opnent
process are contained in the Agency’s Draft Techni cal
Support Docunent (TSD).

A What is the purpose of the durability progran?

EPA issues certificates of conformty based on testing
and other information submtted by manufacturers which
verifies conpliance with the applicable em ssion standards
over the vehicles wuseful life. The durability programis
the tool used to adjust low m|eage test results from

em ssion data vehicles (EDV's) to predict em ssion results
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at full useful life mleage.

The purpose of the durability programis to provide EPA
wi th reasonabl e assurance that vehicles covered by a
certificate of conformty will, in actual use, conmply with
t he applicable em ssion standards over their useful life.
We believe that the durability process used to support an
application for certification should cover a significant
majority of in-use vehicles that will be covered by that
certificate. In the CAP 2000 rul emaki ng, EPA established
the requirenent that manufacturers denonstrate the "adequacy
of [their] durability processes to effectively predict
emi ssion conpliance for candidate in-use vehicles .®" This
objective remains in today's proposal.

Production variability or other reasons can |lead to
differences in actual em ssion | evels anong vehicles of the
sanme nom nal design. In the CAP 2000 rul emaki ng, EPA
required that a durability program adequately predict
em ssion deterioration for a significant majority of in-use
vehicles. This was typically approxi mately 90 percent
coverage of the distribution'. 1In today s proposal we are
t aki ng the sanme approach, such that a durability programis
expected to effectively predict a "significant majority",

meani ng coverage of approxi mately 90 percent of the

®Ref. 40 CFR 86.1823-01(b)(1). The term "candidate in-use
vehi cl es" neans vehicles which would neet the selection criteria of the
in-use verification program (I UWP)).

Ref. 63 FR 39660 (July 23, 1998).
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di stribution of in-use em ssion |evels and deterioration.

In summary, the objective of the durability programis
to effectively predict in-use em ssion deterioration rates
and enmi ssion levels by covering the significant majority,
meani ng approxi mately 90 percent, of the distribution of
em ssion deterioration of candidate in-use vehicles of each
vehi cl e design which uses the durability program

A durability group?® can include several different
vehi cl e desi gns which may have different em ssion | evels and
deterioration rates. In the CAP 2000 rul emaki ng, EPA
required that the durability data vehicle (DDV) be the
vehicle with the highest expected em ssion deterioration of
the vehicles within the durability group [ref. 86.1820-01].
(We are not proposing to change the DDV selection criteria
in this rul emaking.)

The durability programis used to calcul ate
certification levels either by applying DFs to EDV | ow
m | eage test data or by testing EDVs with aged em ssion
control hardware installed. EPA issues a certificate when
the certification levels of the EDV conply with the em ssion
standards. Manufacturers normally design with an additional
conpliance margi n between the standard and the certification
| evel, to address various uncertainties. Especially for

EDVs with certification |evels at or just under the

2 A durability group is the basic classification unit of a
manuf acturer’s product line as defined in §86.1822-01
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standards, we believe it is inportant to have sone |evel of
assurance that those |l evels are indeed predicting the ful
useful life emssion levels of the significant majority of
i n-use vehicles covered by the certificate.

B. What are the factors that affect exhaust em ssion
deterioration?

The first step in devel oping an exhaust durability
programis identifying the significant sources of em ssion
deterioration. Emssion |levels will increase over ml eage
if either (1) the engine-out enissions* of the engine
increase or (2) the effectiveness of the exhaust after-
treat ment devi ces decreases.

For all current-design light- and heavy-duty vehicles
(excl udi ng diesel-fueled vehicles) the catal ytic converter
is the only exhaust after-treatment device in use®?. EPA
presented evidence in its draft technical support docunent
for the CAP 2000 proposal ?® that engine-out enissions
exhibit no significant deterioration for these current

t echnol ogy vehicles. This conclusion is also supported by an

“'Engi ne-out emni ssions are the engine's emni ssions before they are
treated by the catalytic converter or other after-treatnment em ssion
control devices.

_ %Z| ssues related to enmi ssions deterioration for diesel-fueled
vehi cl es are discussed in section |l E.

The technical support docunent for CAP 2000 proposal can be

vi ewed in docket nunber A-96-50. The data that supports stable engi ne-
out emissions is contained in Appendix | of that docunent.
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Soci ety of Autonotive Engi neers (SAE) paper ?.
Consequently, the Agency believes that engine-out em ssion
increase is not a significant source of em ssion
deterioration. Watever mnor |evel of deterioration may
occur as a result of engine-out em ssion increases, it can
be represented by an additional amount of catal yst aging.

The maj or source of emission deterioration in current
technol ogy vehicles today is the |oss of catalyst
efficiency. The two major sources of this efficiency |oss
are accumul ated thermal exposure and poi soning. M nor
sources of deterioration include coating of the catal yst
substrate wth fuel inpurities, and physical deterioration
of the catalysts such as the loss of catalytic material.
Loss of effective fuel control due to deterioration of the
oxygen sensor can also lead to | ower catalyst efficiency as
t he vehicle ages and, therefore, to increased em ssion
deterioration.

The sources of catal yst poi soning are conpounds
contained in the fuel and in the lubricating oil (chiefly
| ead (Pb), phosphorus (P), and sulfur (S)). EPA has nade
significant strides to reduce poisons in fuels by fue
regul ation, including regulations that have elim nated | ead
and significantly reduced sulfur levels in autonobile fuels.

The Al'liance of Autonobile Manufacturers (the "Alliance")

* Reference: "In-Use Emissions with Today’s O osed-Loop Systens"
by H Haskew and T. Liberty of CGeneral Mtors, SAE No. 910339.
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has conducted periodic surveys of fuel used across the
United States which have docunented the extent of these
reductions. Manufacturers generally use representative
commerci al l y-avail abl e fuel for testing and m | eage

accunul ation on durability data vehicles. They are required
to do so® for nileage accumul ation on EDVs. Lubrication
oil s have al so inproved over the years. \Wile EPA does not
regul ate the oils, the American PetroleumlInstitute (API)
together with the International Lubrication and

St andar di zati on and Approval Comm ttee (ILSAC) have

devel oped voluntary oil certification |evels and eval uation
procedures. Only oils with the best certification |evels
are allowed to use the APl "star-burst" certification mark
i n packagi ng and advertisement. Over the years, APl and

| LSAC have established | ower |evels of phosphorous with new
| evel s of oil certification. Today the nbst advanced oils
are designated as GF3. Market forces have proven sufficient
to encourage manufacturers to market oils that neet the

| atest API/ILSAC requirenments. Today, alnost all of oi
used in autonobile applications neet the GF3 oi
specifications. The advances in oil and fuel fornulation
have reduced poi soning of the catal yst but have not
elimnated it.

Exposure to high tenperatures | eads to three major

* Reference: 40 CFR 86.113-04 (a) (3) or 40 CFR 86.113-94 (a)
(2)
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deterioration mechanisnms in catalysts. First, high
t enper atures cause the coal escence of active materi al
called sintering. Sintering reduces the surface area
avail able to performcatal ytic reactions. This then reduces
the effectiveness of the catalyst. Second, |oss of wash-
coat surface area is also accelerated at high tenperatures.
The | oss of wash-coat surface area is an indirect cause of
active material sintering. Finally, high tenperatures can
pronote chem cal reaction of one type of active materi al
wi th another type of active material (such as the formation
of Pt Pd alloy) and with other conpounds in the catalyst
(such as the formation of Pt N alloy). In their new
chem cal state the active material is |less effective at
reduci ng em ssions. It has been widely reported in the
technical literature that the effects of high catal yst
tenperature are cumul ati ve and generally increase
exponentially with increased tenperature?®.

It is also reported in the technical literature that
the air/fuel (ANF) ratio in the catalyst can affect the rate

of thermal deterioration?. The sanme tenperature exposure

*Ref erences: "Thermal Effect on Three-Way Catal yst Deactivation
and | mprovenent” by K. lhara, K. OChkubo, and Y. Niura of Mazda, SAE No.
871192 and "Hi gh Tenperature Deactivation of Three-Way Catal yst" by L.
Carol, N. Newran, and G Mann of General Mdtors, SAE No. 892040.

“'Ref erences: "Effect of Hi gh Tenperatures on Three-Way Autonobile
Catalysts" by R H Hanmmerle and C H W of Ford, SAE No. 840549;
"Thermal Effect on Three-Way Catal yst Deactivation and | nprovenent" by
K. lhara, K Ohkubo, and Y. N ura of Mazda, SAE No. 871192, and "Ther nal
Deterioration Mechani smof Pt/Rh Three-Way Catal ysts" by S. Matsunaga,
K. Yokota, D. Hyodo, T.Suzuki, and H Sobukawa of Toyota, SAE No.
982706.
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experienced during | ean catalyst A/F rati o causes
significantly nore deterioration than at rich or
stoi chionetric operation.

Three-way catal ysts are only sinultaneously effective
at oxi di zi ng hydrocarbons (HC) and carbon nonoxi de (CO and
reduci ng oxi des of nitrogen (NOx) in a very narrow w ndow of
catalyst A/F ratio near stoichiometry?®. To maintain the
AlF ratio control needed to assure high catal yst efficiency,
al | nodern gasoline vehicles use feed-back fuel control
The feed-back control system uses an oxygen sensor | ocated
just in front of the first catalyst to nonitor whether the
i nstantaneous A/F ratio is rich or lean and a conputer
engi ne controller to adjust the fuel system (in the opposite
direction) to nove towards stoichionetry. Although the AIF
ratio may be sightly rich or lean at any given second, on a
ti me-averaged basis the feed-back fuel systemis able to
control the fuel to very near stoichionetric |evels. The
oxygen sensor is the critical part of this systemand is
subject to the sanme sources of deterioration as the catal yst
- thermal exposure, poisoning, physical deterioration, and
coati ng.

Physi cal deterioration of the catal yst or oxygen sensor
such as cracking or | oss of the catal yst substrate, are rare

events that typically occur because of a faulty design

 Reference: "Qperational Criteria Affecting the design of
Thermal |y Stabl e Single-Bed Three-Way Catal ysts" by B. Cooper and T.
Truex of Johnson Matthey, SAE No. 850128.
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These concerns are addressed by the conponent durability
feature of the durability program Under the conponent
durability provisions, manufacturers are responsible to
denonstrate using good engi neering judgenent that al

em ssion rel ated conponents are durable in the operating
environment they will experience throughout the vehicle's
useful life.

Coating of the catal yst substrate or the oxygen sensor
generally occurs due to contam nants in the fuel. These
contam nants are not part of the fuel formulation, but occur
by acci dent due to m shandling of fuel in the distribution
process. Coating caused by contam nants in the fuel is
beyond the scope of the durability program On-the-other
hand, coating of the oxygen sensor may al so occur due to
installation of the oxygen sensor with an inproper anti -
sei ze conpound that contains material that coats the oxygen
sensor in actual use. Coating of the oxygen senor in this
case shoul d be addressed during the conponent durability
portion of the durability process.

C. The strawman durability procedures

In preparing this proposal, EPA initially devel oped
"strawman" durability procedures. The strawran durability
procedures contai ned both whol e-vehi cl e and bench agi ng
procedures. A copy of the strawran durability procedure is
contained in the TSD. The follow ng discussion summari zes

the strawran durability procedures and the devel opnent
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rational e for those procedures.

The strawman proposal was used to solicit feedback from
key stakehol ders. Today's proposal is based on the strawran
durability procedures with adjustnment reflecting our
response to the conmments we received fromvehicle
manuf acturers, em ssion control equipnment nmanufacturers, and
Et hyl Cor porati on.

1. The whol e-vehicl e agi ng procedure

Sources of em ssion deterioration on a road cycle

Whol e-vehicl e aging consists of running the entire
vehicle on a track or engi ne dynanoneter. The vehicle is
driven on a road cycle which usually consists of a speed-
versus-tinme trace with specified acceleration rates, fuel
properties, and vehicle | oad. Vehicles aged using whol e-
vehi cl e agi ng procedures experience: (1) catalyst therm
deterioration due to the heat generated in the catal yst
during vehicle operation, (2) poisoning of the catalyst due
to the consunption of fuel and lubrication oil, (3)
degradati on of the accuracy of fuel control, and (4) engine-
out em ssion deterioration. O these four sources of
deterioration, catalyst tenperature exposure is the
predom nant source and the easiest to control.

Consequently, once a road cycle has been established that
has a reasonabl e anount of poisoning, fuel contro
deterioration (typically fromthe oxygen sensor), and

engi ne-out em ssions deterioration, catalyst tenperature
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exposure can be used to adjust the severity of the driving
cycle to nmeet the desired objective.

Poi soning is basically a function of nunmber of mles
run and the type and anmount of the fuel and lubricating oi
whi ch is consunmed. Engi ne-out emn ssion deterioration is
|argely a function of mles run, but as discussed
previ ously, engine-out em ssion deterioration is thought to
be near zero. |If the road cycle incorporates the ful
nunber of useful life mles and the fuel and oil used are
representative of in-use, poisoning and engi ne-out
deterioration should be appropriately accounted for.

As previously discussed, oxygen sensor deterioration is
a function of thermal exposure, poisoning, physical
deterioration and coating. As discussed above, coating and
physi cal deterioration are rare and nore properly addressed
by the conponent durability provisions than the em ssion
deterioration procedures that are the subject of this
proposal. Poisoning is caused fromingested oil and
conpounds in the fuel burned in the engine, the sane sources
of poi sons experienced by catalysts. Addressing the
poi soning i ssues for catalysts wll address the sane
poi soni ng concerns for oxygen sensors because the sensors
are in the sane exhaust streamas the catalyst and w ||
experi ence the sanme poisons as the catal yst. The remaini ng
source of deterioration of oxygen sensors is thernma

exposure. Since oxygen sensors are installed near the
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catal yst in the exhaust streamthey experience the sane heat
transfer effect fromthe hot exhaust streamas the catal yst.
Consequent |y, appropriate control of catalyst tenperature
during the road cycle will |ead to appropriate oxygen sensor
deterioration.

Hi gher catal yst tenperatures occur at higher engine
speed and engi ne | oad. Engine speed and | oad are higher
when vehi cl e speed, acceleration rates, and vehicle | oading
are higher. Consequently the speed and accel eration
distribution of a road cycle will determ ne the anount of
catal yst tenperature and oxygen sensor deterioration.

Devel opi ng a standard road (SRC) cycle to achi eve the

durability objective

An appropriate road cycle is one that neets the
severity objective for the m|eage accunul ati on cycle. As
di scussed previously, the objective of EPA" s proposed
durability programis to effectively cover a significant
majority (approximately 90 percent) of the distribution of
i n-use em ssion deterioration of candidate in-use vehicles
across the entire fleet of vehicles covered by the
durability program In developing a standard road cycle
applicable to all manufacturers, the objective enconpasses
the entire fleet of vehicles.

Once the test vehicle is selected and the vehicle | oad
and fuel specifications are fixed, the only variable

remai ning that can influence the severity of a road cycle is
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t he speed-versus-tinme distribution of the cycle. Sinply

mat chi ng the speed and accel eration distribution of typical
or average in-use driving is not appropriate, because our
objective is ninety percent coverage of the in-use em ssion
deterioration. Average in-use driving speeds and

accel erations represent only fifty percent coverage.

Mat ching the driving speed and accel eration of the ninetieth
percentile driver would not automatically acconplish that
objective by itself, because there are additional variables
in actual driving that influence the work perfornmed by the
engi ne and, consequently, the rate of em ssion
deterioration. In-use driving includes operating the
vehi cl e on various road surfaces (such as gravel and rough
roads), over various road grades (up or down hills), in
various weat her conditions (cold, hot, raining, snow ng, and
w nds), and with various accessories in operation (such as
air conditioning, defroster, and headlights). Directionally,
all of these additional variables result in additional
engi ne work, and consequently lead to higher catalyst
tenperatures and nore em ssion deterioration than operating
the vehicle at the sane speed-versus-tine trace on a snooth,
| evel track or on a dynanoneter

Strawnman road cycle

EPA devel oped a strawman version of a standard road
cycle based the data available at that tine. EPA reviewed

speeds and acceleration rates that are typically encountered
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i n-use?® and extrapol ated what speeds and accel eration mni ght
be typical for the ninetieth-percentile driver. As

di scussed previously, EPA believed that the appropriate
speed and accel erations should be higher than the ninetieth-
percentile driver due to additional variables seen in actual
driving that affect deterioration. EPA also reviewed the
speeds and accel eration rates used by manufacturers' road
cycl es previously approved by EPA under the CAP 2000
regul ati ons (or approved under the RDP process and
subsequently grand-fathered into the CAP 2000 program .

To be approved under CAP 2000 or the RDP program as
appl i cabl e, the manufacturers provided informati on that EPA
bel i eved showed that these cycles covered the significant
maj ority, approximately 90 percent, of the distribution of
em ssion deterioration rates seen in-use on their vehicles.
This woul d cover deterioration fromin-use speeds,

accel erations, other driving conditions, vehicle |oad, fuel,
and the |like. EPA devel oped speeds and accel eration rates
for the strawman standard road cycle in the high range of
severity conpared to the manufacturer-specific cycles,
because the standard EPA cycle was to cover the entire fleet
of vehicles while the individual manufacturer’s cycle was

targeted to only cover the breadth of their specific product

% Reference: "Federal Test Procedure Review Project:

Prelimnary Technical Report" , EPA publication no. 420-R-33-007.

%Several approved manufacturer road cycles are discussed in the
TSD.
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line. Consequently, the strawran standard road cycl e was
conservative and targeted at a higher degree of severity
t han nost manuf acturer cycles.

The road cycl e devel oped for the strawran durability
procedures is described in the technical support docunent
for this rule.

At the tinme the strawran road cycle was bei ng devel oped
EPA did not have any catal yst tine-at-tenperature data
nmeasured on this cycle. This data becane avail abl e as part
of the comments received on the durability strawran
proposal. As we will discuss in section II.D., we
ultimately revised the strawman road cycle to better achieve
our durability target based on this catalyst tine-at-
tenperature data. That revised cycle becane the standard
road cycle that we are proposing today.

Early termnation of m| eage accunul ati on

One concern with perform ng mleage accunul ati on on a
whol e vehicle over its full useful life period is the anount
of time it takes. In the strawran road cycle, running a
vehicle for 100,000 mles was estinmated to take about 103
days®. For Tier 2 vehicles with full useful life periods of
120, 000 or 150,000 mles the tinme would be even higher (120
and 147 days, respectively).

The strawran whol e-vehicl e procedure contained a

% Assuming a 22 hour workday, it would take 89 days to drive the
full useful life niles and 14 days to performthe needed em ssion tests,
for a total of 103 days.
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provi sion allow ng manufacturers to term nate m | eage
accurul ation early at a mnimum of 75% of full useful life,
and to project the full useful life deterioration factors
usi ng the upper 80% statistical confidence limt. This
provision is simlar to one contained in the RPD I

regul ations with the added limtation of using the upper
80t h% confidence limt. [Ref. 840 CFR 86. 094- 26
(a)(4)(i)(B)] It allows manufacturers to reduce the tine
and noney associated with full useful life m|eage

accunul ation. At the sanme tinme, it protects the integrity
of the deterioration factor by requiring that a higher than
average (upper 80% statistical confidence |inmt3®) DF be
proj ect ed.

Custonmi zati on of strawman road cycle

We did not include provisions allow ng custom zation of
t he strawran road cycle, other than to allow for early
term nation, as discussed above. Before considering
custom zation, EPA needed nore information, including data,
on whether or not the strawran road cycle woul d achi eve the
durability objective discussed in Il B.1 below. In the
strawran proposal, we requested manufacturers to provide
catal yst tinme-at-tenperature data on the road cycle and the
manuf acturer's approved CAP 2000 durability cycle. W did

recei ve sonme conparative catal yst data and ot her conments on

% The 80% statistical confidence linit means that 80% of the time
the real deterioration rate would be |ower than the extrapol ated val ue.
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t he strawran proposal, discussed below, which led us to
conclude that it would be appropriate to propose approval
criteria allow ng custom zation of the standard road cycle
or alternative road cycles.

2. The bench agi ng procedures

Backgr ound

Bench agi ng procedures generally invol ve renoving
critical em ssion conmponents, such as the catal yst and
oxygen sensor, fromthe DDV and agi ng those conponents in an
accel erated manner on an agi ng bench. The aged conponents
are then either reinstalled on the DDV and em ssion tests
are conducted to calculate a DF, or the EDV is tested with
aged conponents which are directly installed on the test
vehicle. In the latter case, the results of EDV testing are
used to represent the certification | evels w thout the need
to calculate a DF. The objective of the bench aging
procedure is to produce the desired target |evel of
deterioration in a nmuch shorter period of time than running
a vehicle on a road cycle. |If the bench aging is properly
conducted then it will yield equivalent results to whol e-
vehi cl e agi ng.

Sources of em ssion deterioration on the aging bench

As previously discussed, catalyst thermal exposure is
t he predom nant source of em ssion deterioration.
Tenper ature exposure of the catalyst can be nore

conveniently controll ed on an agi ng bench than other sources
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of deterioration. On the catalyst aging bench, other
sources of deterioration can be accounted for by increasing
t he amount of thermal aging of the catal yst.

Degradati on of the fuel control systens is one
additional source of deterioration. It can lead to reduced
efficiency of the catalyst and, therefore, to increased
em ssion deterioration. In the nodern feed-back fuel system
t he oxygen sensor is the critical em ssion control
conponent. The oxygen sensor deteriorates due to
accunul ated thermal exposure as well as other reasons. As
with the catal yst, thermal aging of the oxygen sensor can be
used to represent all the sources of deterioration of the
oXygen sensor.

Usi ng the bench procedures to replicate the eni ssion

deterioration seen on the road cycle

In summary, a bench aging procedure can use therm
agi ng of the catal yst-plus-oxygen-sensor [the "catal yst
systenf] as a surrogate for whol e-vehicle aging. By
sel ecting the proper tenperatures, anount of aging tinme, and
mx of A/F ratios, the bench agi ng procedure can be designed
to match the rate of deterioration predicted by a whol e-
vehicl e aging cycle, and neet the in-use em ssion
per formance desi gn objectives expected of the durability
progr am

The effects of tenperature exposure on the catalyst are

cunmul ati ve and increase exponentially wth the tenperature.
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Consequently, it is possible to replace a | ong period of
catal yst exposure at a certain tenperature with a shorter
period of time at a higher tenperature. By applying this
principle over the entire range of catal yst tenperature
exposure, it is possible to represent the entire lifetinme of
catal yst tenperature exposure as a nuch shorter period of
time at a single elevated reference tenperature.

Determ ning the aging tine on the bench

In 1889, the Swedish scientist Svent Arrehenius
devel oped a theoretical fornula, which came to be known as
t he Arrehenius equation, which relates chem cal reaction
rates with tenperature. The Arrehenius equation is wdely
cited in chemcal technical literature and it is noted that
"most chenical reactions closely follow'® the equation
For our strawman procedure, we devel oped a version of the
Arreheni us equation, called the Bench Aging Tinme (BAT)
equation. The BAT equation conpares the deterioration rates
that occur at two different tenperatures. The BAT equation
allows us to convert a given anount of aging tine at one
tenperature to a |l esser tine at a higher tenperature while
mai ntai ni ng the sane degree of em ssion deterioration.

Since the inplenentation of the RDP I regul ations,
beginning in the 1993 nodel year, EPA has been eval uating

the applicability of the BAT equation to durability
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Ref erence: General Chemistry, by D. Ebbing and M Wi ght on,
published in 1990 by Houghton Mfflin Co., Boston.
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denonstrations and experinenting with different coefficients
for the equation. EPA also has been approvi ng manufact urer-
desi gned durability procedures under the RDP I and CAP 2000
procedures. As part of the approval process, EPA required
catal yst tenperature histograns® of both the manufacturer’s
procedures and the 70-nph AMA®. EPA used this data to
conpare the severity of the AMA and the manufacturer’s
cycles. In general, we found that the BAT equation
predicted a simlar ratio of severity (the manufacturer’s
cycle divided by the AMA) for different manufacturers.
Al so, EPA noted that some manufacturers were al so basing
their bench cycle aging tine calculations on simlar
principles as the Arrehenius equation and that they had
devel oped coefficients simlar to the ones we were using
wi th the BAT equation. The BAT equation that EPA devel oped
for the strawman durability process is discussed in the
Techni cal Support Docunent for this rule.

To use the BAT equation to select the bench aging tine
for a given tenperature, it is necessary to start with a
known distribution of time-at-tenperatures for the catalyst.
The strawran version of the standard road cycle was desi gned

to replicate the appropriate |level of aging and it

%Ref. Advisory Circular No. 17-F (Novenber 16, 1982)

*The 70 nph AMA is the original AVA promul gated in Appendix IV to
Part 86 in 1977. It has a high speed on lap 11 of 70 nph. By policy,
EPA had al |l owed nanufacturers to use | ower speeds (as |ow as 55 nph) on
lap 11 of the AMA in response to the 55 nph National Speed Limit which
was enacted after pronul gation of the AVA cycle in the appendix.
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specifically targeted catal yst tenperature as a nethod to
acconplish the aging. Consequently, the distribution of
catalyst time at tenperature data on the standard road cycle
is an appropriate target for a standard bench agi ng
procedure. Therefore, the strawman durability program used
catal yst tenperature histograns run on the standard road
cycle on the DDV configuration as input to the BAT equation
to determine the bench aging tinme and tenperature.

The BAT equation and the Arrehenius equation upon which
it is based assune that deterioration is determned strictly
based on tine-at-tenperature. However, as discussed
previously, the AAF ratio in the catalyst can significantly
affect the rate of deterioration that occurs for the sane
tenperature exposure. Catalyst deterioration is highest
when the A/F ratio of the catalyst is |ean.

One approach to address the effect of A/F ratio on
aging is to separate the aging tinme into the three AAF ratio
reginmes; rich, stoichionetry, and | ean; and consider each
sub-set separately. Another approach would be to contro
t he proportion of rich/stoichnetric/lean operation during
bench agi ng and use a conposite value of the catalyst
thermal reactivity coefficient® (R-value) based on that

distribution in the BAT equation. Since EPA devel oped the

% The catalyst thermal reactivity is the "R-Factor" in EPA's
proposed BAT equation to calculate the bench aging tine. It is a
neasure, determ ned experinmentally, of how sensitive the catalyst is to
hi gh tenperature exposure. The BAT equation is discussed in nore detail
in section Il of the preanble.
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R-val ue using this conposite approach, this is the option we
chose for the strawman durability program

Anot her variable that effects deterioration is
poi soning. Little poisoning occurs on the bench cycle
because the duration of the test is short (typically 100 to
300 hours). Consequently, only a limted anount of fuel is
used and little lubrication oil is consuned by the engine.
Nevert hel ess, although the effect is small, it is inportant
to specify the fuel used. The strawran procedure specified
the fuel as normal m | eage accumnul ation fuel, which is
representative of commercially available fuel. The strawran
procedures did not discuss specifications for the oil to be
used on the bench engine. Today's proposal requires that
the oil used in the bench engine is to be sel ected using
good engi neering judgenent.

Controlling the AAF ratio on the bench [the strawman

bench cycl €]

For the BAT equation to work properly, it is necessary
to have an appropriate and fixed mx of A/F ratios
experienced in the catalyst. This pre-determned mx of A/F
ratios in the catalyst on the aging bench is called the

"bench cycle". The technical literature® discusses one

¥The RAT A cycle is referenced in "Application of Accel erated
Rapi d Agi ng Test (RAT) schedules with Poisons" by D. Ball, A Mhamred,
and W Schmi dt of Del phi, SAE No. 972846; "A Survey of Autonotive
Cat al yst Technol ogi es using Rapi d Agi ng Test Schedul es which I ncorporate
Engine G| Derived Poisons” by D. Ball, and C. Kirby of Del phi, SAE No.
973050; and "The Effects of O 1 Derived Poisons on Three-Way Catal yst
Performance" by D. Lafyatis, R Petrow, and C. Bennet of Johnson
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bench cycle, called RAT A, that has been used to age

catal ysts on an agi ng bench. This bench cycle is al so used
by several manufacturers in their own procedures to conduct
bench agi ng.

The proportion of rich/stoichionetric/lean A/F ratios
on the RAT A cycle follows the general trend of A/F ratios
seen in the catalyst in use®. The RAT A cycle has nostly
stoichionetric A/F ratios wwth a small anount of |ean and an
even smal |l er anpbunt of rich operation. The bench cycle does
not need to exactly replicate what happens in use, in fact
the RAT A cycle does not replicate typical in-use AIF
rati os. The BAT equation, with the proper coefficients,
wi |l adjust aging time on that bench cycle to assure that
the correct amount of aging occurs. EPA devel oped the
proposed BAT coefficients using catal yst tinme-at-tenperature
data neasured on the RAT A cycle. The purpose of the bench
cycle is to establish a fixed cycle of A/F ratios on the
bench to elimnate A/F ratio as an uncontrolled variable. By
devel oping a fixed bench cycle, the reference tenperature of
the cycle and catalyst tinme-at-tenperature data are the
remai ni ng i ndependent variables to determ ne aging tine on
t he bench. The bench cycle established in the strawman

durability programis a slightly nodified version of this

Mat t hey, SAE No. 2002-01-1093.

®The TSD presents a study of rich/stoichiometry/lean AF
per cent ages provided by a manufacturer on one of their vehicles.
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RAT A cycle where the tine at rich and | ean operation was
rounded to an even nunber of seconds.

The strawmran durability program bench cycl e consists of
a 60-second cycle which is defined as follows based on the
AIF ratio of the engine (which is part of the aging bench)
and the rate of secondary air injection (shop air which is

added to the exhaust streamin front of the first catal yst):

01 to 40 secs 14.7 A/F, no secondary air injection
41 to 45 secs 13.0 A/F ratio, no secondary air
i njection
46 to 55 secs 13.0 A/F ratio, 4% secondary air
i njection
56 to 60 secs 14.7 A/F ratio, 4% secondary air
i njection

St rawman bench aqgi ng procedures and equi pnent

The BAT equation uses a specific reference tenperature
to performthe bench aging tinme cal culation. Because the
catal yst tenperature varies during the bench cycle, the
strawran durability programincluded experinental procedures
to determne the effective reference tenperature for the
bench cycle. The effective tenperature was cal cul at ed
usi ng the BAT equation and catal yst tenperature histogram
dat a nmeasured on the aging bench follow ng the bench cycle.
The BAT equation is used to calculate the effective

reference tenperature by trial-and-error changes to the
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reference tenperature (T,) until the calculated aging tine
equal s the actual time represented in the catalyst
t enperature histogram

As previously discussed, the BAT equation is used to
take the tinme-at-tenperature data neasured during an
approved road cycle and determ ne the amount of tinme to age
a catal yst systemfollow ng the bench cycle on the aging
bench that is necessary to recreate the deterioration effect
of the road cycle's catal yst tenperature exposure. The
effects of A/F ratio on the severity of tenperature exposure
are addressed by the bench cycle's use of an appropriate mXx
of AVF ratios on the bench.

There are additional sources of deterioration that
occur on the road cycle that are not directly replicated on
t he bench. Engi ne-out deterioration is one source, but as
previ ously di scussed, engine-out deterioration is near zero.
O nore significance, a road cycle accounts for nore
poi soni ng than the bench aging cycle. To account for the
addi ti onal poi soning seen on the road cycle, and any engi ne-
out deterioration that may exist, the aging tine on the
bench is increased to replace these shortfalls with
additional thermal aging. In the strawran durability bench
procedures we addressed the potential shortfall by the use
of an "A-factor” in the BAT equation. The A-factor
i ncreases the anmount of thermal aging to account for al

sources of non-thermal deterioration. The strawran
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procedure specified an A-factor of 1.1, which increases
aging tinme by 10 percent. W believe that there is very
little deterioration |left unaccounted by the BAT equation,
Consequently, we selected an A-factor value of 1.1 (a 10%
adj ustnent) .

The strawman durability procedures contain a
description of equipnent for an aging bench. Briefly, this
i ncludes a slave engi ne nmounted to an engi ne dynanonet er
wi th an engine controller and provisions for secondary air
injection. This bench aging configuration has been used by
several manufacturers to conduct bench aging. It was al so
t he met hod of aging that was used with the RAT A bench agi ng
cycle which serves as the basis of the bench aging cycle
devel oped for the strawman.

The strawran bench agi ng procedures are di scussed in
nore detail in the TSD. Briefly, the bench agi ng procedures
begi n by neasuring catalyst tinme-at-tenperature data on the
standard road cycle for at least 100 mles. The data
collected on the road is proportionally increased to
represent the full useful life of the vehicle. The tine-at-
tenperature data and the effective tenperature of the bench
cycle (determ ned experinentally using a procedure being
proposed today) are entered into the BAT equation to
cal cul ate how | ong to age the catal yst systemon the bench.
The cat al yst - pl us-oxygen-sensor systemis installed on the

agi ng bench. An engine controller controls the A/F rati o,
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speed, and spark tim ng of the engine and adds secondary air
in front of the first catal yst according to the bench cycle.
The bench cycle is repeated as necessary to conduct aging
for the amount of tinme calculated fromthe BAT equation
Using this nethod, the bench agi ng procedures can reproduce

t he em ssion deterioration seen on any road cycle.

3. Al'l owabl e custom zati on of the bench aging
procedur es
The strawran bench procedure all owed the foll ow ng
bench aging variables to be custom zed by indivi dual
manuf acturers in order to better achieve the durability
program obj ecti ve.

a. The control tenperature of EPA s rapid aqgi ng bench

cycle. The BAT equation can be used to determ ne the
appropriate aging tine for any reasonabl e tenperature
experienced on the bench cycle and still provide equival ent
aging to the strawman bench aging procedure. Choosing a

hi gher tenperature will shorten the aging tine, while a

| ower tenperature will lengthen the time. Because the

rel ati onship between deterioration and aging tenperature is
exponential, a small change in tenperature will lead to a
dramati c change in aging tine. For exanple, changing the
effective bench tenperature from800 to 850° Cw Il cut the
aging tinme by nore than 50 percent. However, care needs to

be taken so that the maxi numtenperature seen on the bench
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does not exceed the tenperature limt that |eads to catal yst
damage, generally in the range of 1000 to 1050° C. EPA

sel ected 800° C as approximately the | owest reasonable
control tenperature which results in a relatively short
aging tinme for many applications and which should keep the
catal yst bel ow the danmage limt. Manufacturers would be

all owed to use 800° C without prior approval. Selection of
anot her value for the control tenperature on the bench cycle
woul d al | ow manufacturers to conplete the aging in a shorter
period of tinme, but would have no effect on the anount of
deterioration produced by the bench agi ng when cal cul ati ng
aging time with the BAT equati on.

b. The R-factor. The R-factor represents the

catal yst sensitivity to tenperature exposure. The catal yst
design will affect the Rfactor. In Appendix IX to the
proposed regul ati ons, we discuss how an R-factor may be
determned for a catalyst. The R-factors devel oped by EPA
are based on experience with historical catalysts. An
appropriately calculated R-factor (determ ned using the
procedures of Appendix | X on the specific catalyst in
guestion) will inprove the accuracy of bench aging to neet
the ninety percent deterioration objective.

C. The A-factor. The A-factor represents how nuch

extra catal yst thermal aging is necessary to reflect the
additional catalyst deterioration experienced in use, from

causes ot her than thermal exposure. Manufacturers can
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determ ne an appropriate A-factor based on | UVP or other in-
use data. The use of a nore appropriate A-factor wll
i nprove the accuracy of bench aging.

d. Use fuel with additional poisons Catalyst

poi soning is a real-world source of catal yst deterioration.
The strawran bench agi ng procedures replace sone the
deterioration due to poisoning with additional thermal aging
of the catalyst, reflected by the A-factor. Changing the
bench aging to include nore poisoning deactivation, e.g. by
using fuel with |ead, sulfur or phosphorus, would reduce the

A factor.

D. Devel opnent of today's proposal fromthe strawran
durability procedures.

EPA provided the strawman durability procedures to many
interested parties and received comments from a nunber of
them EPA also net individually with many aut onobile
manuf acturers and other parties. EPA refined and changed
el enents of the strawman durability procedures based on
comments that we received from stakehol ders on the strawran
procedures and our inproved understanding of how to
acconplish our original objectives for the durability
program The principal comrents® that we received were:

1) The strawran standard road cycle is too severe.

¥A full text of the comments (to the extent that they are
rel easable and not clained as CBI) is contained in the TSD.
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It does not match in-use distributions of speed and
accel eration rates.

2) The road cycl e does not have enough fuel cuts to
mat ch i n-use driving experience.

3) Manuf acturers should be allowed to use their own
durability procedures.

4) The strawran bench agi ng cycle has a tenperature
spi ke occurring at a |lean catalyst A/F ratio, which is not
representative of in-use driving.

5) The BAT equation generates results that very
nearly equal General Mtors' own internal cal cul ations.

6) The strawran bench agi ng cycl e should have a
defined high tenperature value rather than defining the AIF
rati o and secondary air injection rates

7) A defined approach of when and how to use | UVP
data to adjust durability procedures is not appropriate.

8) If the 1 UVP data shows that a manufacturer neets
em ssion standards in use (because, for exanple, the
manufacturer certified with a sufficient conpliance margin,
known as "headrooni), the Agency should not be concerned and
shoul d not nake decisions based on the accuracy of the
certification em ssion deterioration projection seen in
i sol ation.

9) The public should be provided with sufficient
information to duplicate the deterioration results of any

manuf act urer-specific procedures that are CBI
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10) The Agency shoul d mandate the public rel ease of
all information provided by manufacturers (required or
voluntarily submtted) to obtain approval for an alternative
cycl e.

1. The durability objective

EPA continues to believe that the objective established
for the strawman durability programis appropriate. It is
t he sane objective that EPA had stated in the CAP 2000
rul emeki ng for durability procedures. EPA received no
adverse coments on the durability objective when it was
presented as part of the strawran durability discussion.

EPA is proposing that the objective of the durability
programis to predict an expected in-use en ssion
deterioration rate and em ssion |evel that effectively
represents a significant majority (approximately 90 percent)
of the distribution of emssion |evels and deterioration in
actual use over the full and internediate useful life of
candi date i n-use vehicles of each vehicle design which uses
the durability program A significant majority neans
approxi mately 90% of the distribution.

2. Cycle Severity for the SRC (Comments 1 and 2)

Several manufacturers commented that the strawman road
cycle was too severe, i.e., that the strawman road cycle
produced nore em ssion deterioration than necessary to neet
the durability objective of 90 percent effective coverage.

Several manufacturers supplied data that conpared the
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thermal severity of their cycle, or a publically avail able
cycle, to the strawman road cycle. The manufacturer cycles
used in this conparison, with one exception, have been
approved under the CAP 2000 durability regulations. During
t hat approval process, the manufacturers provided

i nformation* that EPA believed showed that the cycles
effectively covered approximately 90 percent of the in-use
di stribution of em ssion deterioration for their vehicles.
The in-use data supplied by those manufacturers as part of
the RDP I [IUVP in-use data is not yet avail able] process
over several years have denonstrated good conpliance with
em ssion standards in use. For the durability prograns used
in the analysis discussed later in this section, all the in-
use data denonstrated at |east 90 percent conpliance with

t he standards. Furthernore, the DFs used during
certification were, for the nost part, significantly |arger
t han average deterioration represented by the in-use data.
We al so eval uated several of these durability processes
using the available RDP i n-use em ssion data and, although
t he ambunt of data does not neet our m ninum data

requi rement of 20 test vehicles, we have concl uded that

t hese processes appear to neet the approval criteria and
durability objective being proposed today. Based on these

screening criteria, we believe that these durability

0 In-use enissions information supplied by manufacturers is

contained in the technical support document and docket to the CAP 2000
rul e
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processes generally neet the durability objective which is
bei ng proposed today®.

Therefore, we woul d expect that EPA s standard road
cycle, if properly targeted to achieve the durability
objective, should result in simlar catalyst tenperature
exposure as the manufacturers cycles. The fact that the
strawman road cycle proved nore severe than the
manuf acturers' cycles indicated it was al so nore severe than
necessary to nmeet EPA's durability objective.

The relative severity data supplied* in the
manuf acturers' coments showed that the strawran road cycle
was about 50 percent nore severe than the average
manuf acturer road cycle. That is, the anount of
deterioration fromthe strawran road cycle was approximately
50 percent nore than that of the average manufacturer's road
cycle. The data ranged from approxi mately equal severity,
to the strawman bei ng about tw ce as severe as the
manuf acturer's cycle. The results depended on the type of
vehicle that was used to nmake the conparison and the cycle
to which it was conpar ed.

This catalyst tinme-at-tenperature data was not

avai | abl e when the strawran road cycl e was bei ng devel oped.

' EPA has pursued renedi es whenever a manufacturer's in-use data
denonstrates that the objective of the durability process was not
achi eved in actual use.

“2 Refer to the TSD for a full presentation of the conparative

severity between the strawnan road cycle and vari ous manufacturer
cycl es.
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Prior to the availability of this data our estimate of how
closely the strawman road cycle achieved the durability

obj ective was based mainly on driving characteristics and
extrapol at ed expected effects on catal yst tenperature.
Based on this new data, EPA now believes that the strawran
road cycle is too severe conpared to the stated objective
for the durability program The Standard Road Cycl e (SRC)
that EPA is proposing today has been nodified fromthe
strawman version to reduce its severity and to nore
accurately achieve EPA's durability objective for the entire
fl eet of vehicles.

Since the objective of the durability programis to
effectively cover a significant magjority of em ssion
deterioration, we did not attenpt to match average i n-use
speed or acceleration rate distributions. Matching average
i n-use driving experience on the SRC would lead to cycle
that only covered 50 percent of the distribution of in-use
em ssion deterioration. Consequently, EPA rejected the
suggestion that the SRC nerely match the in-use
di stributions of speed and acceleration rates. The speeds
and accel eration rates of the SRC are generally sonmewhat
hi gher than average in-use data to fulfill our target of
effectively covering 90 percent of the population’s in-use
em ssion | evel s.

To devel op the SRC that EPA is proposing, EPA revi ewed

t hose manuf acturer cycles which used a speed-versus-tine
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trace run for the vehicle's full useful life to see how they
devel oped their road cycle to reach an appropriate target

| evel of severity. W reviewed speed and acceleration rates
used on the Ford HSC and Toyota's U02 and 9-Lap cycl es®.

Each of these cycles contained a high-speed driving
node whi ch accounted for over one-third of the driving tineg;
speeds in the high-speed node vari ed between 60 and 75 nph.
The bal ance of the cycle tinme was spent in four |ower speed
| aps which consisted of 30, 40, 50, and 55 nph for the U02
and 9-Lap cycle and 35, 45, 55, and 45 nph [again] for the
HSC cycl e.

EPA received catal yst tenperature histogramdata from
General Mtors (G which showed that the strawran road
cycl e produced three tenperature peaks with little tinme at
t enper at ures between these peaks. This contrasted with GM s
own cycle which resulted in a nore filled-out distribution
resenbling a typical skewed-normal distribution. GM
commented that the strawran's unrealistic tri-noda
tenperature distribution was caused by the use of a few
di screte-speed laps rather than a richer m xture of driving
speeds and | oads that occur in normal driving. EPA agrees
with GMs observation that a nore filled-out distribution of
catal yst tenperatures is a desirable outcone of a road cycle

because it nore closely matches a normal in-use distribution

“Refer to the TSD for a description of Toyota's U02 and 9-Lap
cycles and Ford's HSC cycle. The GMroad cycle was not included in the
anal ysi s because it does not involve nileage accunul ati on based on a
speed-versus-tine trace.
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of catal yst tenperatures.

Toyota commented that the strawran does not contain
enough fuel cuts*. Toyota notes that fuel cuts lead to
| ean catalyst A/F ratios which in turn lead to nore
deterioration than the sane tenperature exposure at
stoichionetric operation. EPA agrees with Toyota that a
inclusion of a realistic nunmber of fuel cuts in the SRCis
desirabl e for the reasons di scussed above.

Toyota recently re-designed their 9-Lap cycle to nore
closely match in-use levels of fuel-cuts. They call their
new cycle the U02 cycle. To add nore fuel cuts to their 9-
Lap cycle, Toyota added three to five speed "dips" (of 5to
15 nph) to each of the constant-speed laps in their cycle.
The U02 al so added an over-accel eration, coast-down event to
each of their higher-speed nodes, such as could occur when
nmerging on to a |imted-access highway. This event causes
hi gh tenperature exposure to occur at a lean A/F in the
cat al yst.

Ford suggested that EPA use a cycle they recently
devel oped call ed MOD1. The MOD1 cycle was based on EPA' s
strawman road cycle but Ford reduced the maxi num crui se
speed to 80 nph and reduced the high-speed accel eration
rates to 3 or 4 nph/second. Based on relative severity data

supplied by Honda, the MOD1 cycle is about one-third | ess

*“For npst current technol ogy vehicles the engine controller stops
fueling the engi ne when the vehicle is stopping or experiencing a
significant deceleration. These events are referred to as fuel cuts.
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severe than the strawman cycle. The MOD1 cycle was slightly
hi gher than mdway in severity between the HSC and U02
cycles, less severe than Ford's HSC cycle, and nore severe
than Toyota's W02 cycle. Based on this data, the MODL cycle
sits anmong the manufacturer's approved cycles which have
been denonstrated to effectively neet the 90 percent
durability target. Consequently, the MODL cycle seens to be
a well-measured step in the right direction for overal
severity. However, it did not address Toyota's comments
that nore fuel cuts were needed, nor GMs coments that a
richer mx of speed distribution was desirable.

Al though there is a fair anount of variability in the
manuf acturers' relative severity data, about half of the
severity data lie within a close band*. That band of
severity included the MODL cycle. Consequently, because our
target for the standard bench cycle is the sane target
(effective coverage of 90 percent) as the manufacturers
programs, it is appropriate to target near this consensus
| evel of severity.

EPA used all this information to devel op the standard
road cycle (SRC) proposed today. The SRCis targeted to
effectively cover 90 percent of the distribution of em ssion
deterioration rates that occur on candi date vehicles in use,

across the entire fleet. The speeds and accel eration rates

*The manufacturer supplied data showed a range of relative
thermal severity (manufacturer/strawran) from 105%to 45% 5 of the 11
data points were in the range of 65%to 60% The TSD contains the data
and has an expanded di scussion of our review of the data.
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on the SRC are reduced fromthe strawran proposal. The
aver age speed has been |owered from51.3 to 46.3 nph, the
maxi mum cr ui se speed was |lowered from85 to 75 nph, and the
acceleration rates for higher speed operation were | owered
from5 to 3 nph/second.

The SRC al so includes nore fuel-cuts and a broader
range of speed operation than seen on the strawran cycle to
nore closely match in-use experience. The nunber of fuel-
cut events were increased from14 to 24 events during the
seven laps (25.9 mles) of the cycle. The duration of each
fuel -cut was al so i ncreased by enpl oying slower rates of
decel eration (deceleration rates varied between 5 and 8
nph/s in the strawman cycle and from1l to 5 nph/s in the
SRC). To expand the speed-diversity of the road cycle, the
nunber of different cruise speeds was increased from®6
speeds in the strawman cycle to 11 speeds in the SRC.

3. Al ternative and custom zed cycles (Comment 3)

Manuf act urers suggested that they should be allowed to
use their own durability procedures.

Backagr ound

The CAP 2000 durability procedures required
manuf acturers to develop their own durability process
subj ect to EPA approval. In the CAP 2000 rul emaki ng EPA
established an objective for the durability process to

"predict the deterioration of a significant majority of in-
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use vehicles* . In addition to being effective at

predi cting em ssion deterioration rates and conpliance of
candi date in-use vehicles, these processes al so reduced
manuf act urers' conpliance costs by using nmethods that were
al ready part of their devel opnment process.

Al t hough EPA i s proposing standard whol e-vehicle and
bench-aging durability procedures, EPA is aware that the
standard procedures may not achieve the durability
obj ective, discussed in section II1.D. 1., for al
manuf acturers or for certain vehicle nodels. Because EPA' s
standard procedures are targeted to achi eve the objective
for the overall fleet of vehicles, they may over- or under-
achieve the durability objective for sonme particul ar
manuf acturers or vehicles. For exanple, certain vehicles
may have nore avail abl e power than the vehicles EPA
consi dered when designing the standard procedures. Such
vehi cl es may be operated nore aggressively in use than on
the SRC. Simlarly, vehicles which have | ess power nay be
operated | ess aggressively than on the SRC. Wen the
standard procedures fail to achieve the durability
objective, EPA believes that it is appropriate to allow an
alternative process when it is necessary to achieve that
obj ecti ve.

In addition, where the manufacturer durability

procedure results in approxi mately equi val ent |evels of

“Ref. 63 FR 39661 (July 23, 1998).
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em ssion deterioration to those of the SRC bei ng proposed
today, the use of those procedures may represent a
significant time and/or cost savings to the manufacturer
because they may al ready be conducted as part of the
manuf acturer's devel opnent process. |f a manufacturer can
denonstrate that their alternative process is essentially
equi valent to EPA' s proposed standard road cycle, use of
t hat process woul d have no effect on the em ssion conpliance
determ nati on nmade during certification

For these reasons, EPA is proposing that manufacturers
may custom ze the standard EPA whol e vehicle and certain
aspects of bench aging durability processes. The proposed
custom zation provisions include the ability to use either a
"custom zed SRC' (the SRC cycle run for a different nunber
of mles) or an alternative road cycle. EPA believes that
these options will effectively address sone manufacturers
desire to use the manufacturer-specific procedures in the
future durability program

Custom zation of the SRC includes running the SRC for a
shorter or |onger period of tinme than specified and/or
changing the fuel to include poisons such as |ead or
phosphorus conbi ned with running the SRC for a shorter
period of time. Alternatives to the SRC involve road cycles
that enploy tine/speed traces different than the SRC

EPA is proposing approval criteria for these

custom zed/ al ternative procedures. Any existing durability
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procedur es approved under CAP 2000 woul d have to be re-
eval uated and approved under the requirenents of the
proposed regul ati ons.

Custonmi zed/ Al ternati ve Road Cycl es

To obtain approval of a custom zed/alternative road
cycle the manufacturer nust denonstrate that the durability
programw || |ikely achieve the durability objective. As
previ ously di scussed, the proposed objective of the
durability programis to predict an expected in-use en ssion
deterioration rate and em ssion |evel that effectively
represents a significant majority (approximately 90 percent)
of the distribution of emssion |evels and deterioration in
actual use over the full and internediate useful life of
candi date i n-use vehicles of each vehicle design which uses
the durability program

To make the initial denonstration necessary for the
Agency to approve a custom zed/alternative cycle, EPA is
proposi ng that the manufacturer supply high mleage in-use
em ssion data on applicable candidate in-use vehicles. The
vehi cl es woul d be randomy procured from actual custoner
use, generally with an age of 4 to 5 years and with a
m ni mum of approxi mately 50,000 mles. They would cover the
breadth of the vehicles that the manufacturer intends to
certify using the custom zed/alternative cycle. Vehicles
woul d be procured and FTP tested as received under the

provi sions of the IUVP program (ref: 40 CFR 86. 1845-04).
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Manuf acturers coul d use previously generated in-use data
fromthe CAP 2000 high m | eage | UVP programor the fourth-
year-of -service RDP "reality check"” in-use programas well
as ot her sources of in-use em ssions data for this purpose.
EPA wi Il al so consider additional em ssions data or anal yses
that the manufacturer may choose to provide, including data
from vehi cl es which have been screened for proper

mai nt enance and use.

Because historical in-use data would be used to approve
the manufacturer's durability process for current and future
vehicles, it is necessary to limt that data to those that
are applicable to the vehicle designs the manufacturer
intends to cover with the durability process. Mnufacturers
nmust renove fromthe sanple the foll ow ng types of
unrepresentative data: (1) data which was collected on an
engi ne/ em ssion control systemwhich is not conparable to
the current production designs, (2) data collected on a
vehi cl e design which has been recalled due to a defective
em ssion related part (unless the recall repair was
performed on the test vehicle), or (3) data fromvehicles
t hat have been operated in an abnormal fashion that has
inmpaired the effectiveness of the em ssion control system
I n addition, manufacturers nmay al so replace data from
previously tested vehicles under the foll ow ng conditions:
(1) for in-use vehicles which have been primarily operated

on high sulfur fuel (fuel with nore than 80 ppmsul fur), if
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EPA has approved sul fur-renoval preconditioning the
manuf acturer may replace the as-received testing with a
second test conducted after sulfur-renoval preconditioning
has been performed, and (2) on a case-by-case basis, EPA may
approve replacing the as-received testing perforned on a
vehi cl e which displays a ML light that affects em ssion
results with a second test perfornmed after restorative
mai nt enance has been perforned. EPA woul d consider other
excl usions or replacenents of data on a case-by-case basis.
The amount of in-use em ssion data required is based on
whet her the custom zed/alternative cycle is nore or |ess
severe than the SRC. In nost cases, EPA will accept a
m ni num of 20 candi date in-use vehicles. There is less risk
of underestimating actual in-use enmi ssion |evels when the
custom zed/ alternative cycle is nore severe than the SRC
EPA is reasonably confident that the SRC wll achieve the
durability objective for the general population of vehicles.
Consequently, if the custom zed/alternative cycle is
significantly nore severe than the SRC, EPA may accept |ess
data. Conversely, if the custom zed/alternative cycle is
significantly | ess severe than the SRC, EPA may require nore
data up to a maxi mrum of 30 vehicles. EPA encourages the
manuf acturer to submt nore data than these m ninmumlevels.
The rel ative stringency of the custom zed/alternative
cycle conpared to the SRC nust al so be denonstrated. This

coul d be acconplished by an evaluation of the two cycles

61



using catalyst time-at-tenperature data fromboth cycles and
usi ng the BAT equation to cal cul ate the required bench aging
time of each cycle. For exanple, if the BAT equation
cal cul ates that 200 hours of aging on the SBC woul d be
necessary to reproduce the thermal exposure of full useful
life m|eage on the SRC and 170 hours of aging to reproduce
the thermal exposure on the custom zed SRC or alternative
cycle, the manufacturer's cycle would be 85% as severe as
the SRC (MFR/ SRC x 100% = (170/200) x 100% 85% . This
val ue (85% is the equivalency factor. The 85% equi val ency
factor nmeans that running a vehicle on the SRC for 85% of
the required mleage would result in the sane em ssion
deterioration as conducting full mleage on the
alternative/ custom zed cycl e.

|f em ssions data is available fromthe SRC, as well as
catal yst time-at-tenperature data, then that em ssions
i nformati on should be included in the evaluation of the
relative stringency of the two cycles and the devel opnent of
t he equival ency factor. For exanple, if the manufacturer
has cal cul ated DFs using both cycles then these val ues may
be conpared directly. |[If the manufacturer cycle generates
an additive DF for CO of 0.25 using the SRC and 0.20 using
t he manufacturer cycle, the manufacturers cycle would be 80%
as severe as the SRC (Mr/SRC x 100% = (.20/.25) x 100% =
80% . The equival ency factor is the highest val ue

cal culated for the FTP em ssion constituents. In this

62



exanpl e, assum ng that the CO value is the highest of HC
CO, and NOx em ssion constituents, then the equival ency
factor is 80%

This anal ysis woul d denonstrate the rel ative stringency
bet ween the custom zed SRC or alternative cycle and the SRC
It would al so denonstrate the | evel of stringency of the SRC
and the effectiveness of the SRCin neeting the durability
objective. In many cases, especially before experience is
gained in using the SRC to devel op em ssions data or
certification |evels, the sanme analysis will be used for
denonstrating the relative stringency of the SRC noted above
and devel opi ng the equival ency factor.

In summary, approval of a custom zed/alternative road
cycle requires an analysis of whether the cycle will achieve
the durability program objective using in-use em ssions data
and an eval uation of the relative stringency of the SRC and
t he manufacturer's program

Once the custom zed/alternative durability process is
approved, EPA is proposing that for each test group the
manuf act urer nust determ ne, using good engi neering
j udgenent, whether to apply the durability procedure to that
particul ar test group. Manufacturers should only apply a
durability process to a test group when they determ ne that
the durability objective will be achieved for that test
group in actual use on candidate in-use vehicles.

Furthernore, EPA is proposing that the manufacturer may
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make nodifications to an approved custom zed/ alternative
road cycle and apply themto a test group, to ensure that
the nodified cycle will effectively achieve the durability
objective for future candi date in-use vehicles. The

manuf acturer woul d be required to identify such

nodi fications in its certification application and explain
the basis for them Manufacturers nust use good engi neering
j udgenent in making these decisions. Significant, mgjor, or
fundamental changes to a customi zed/alternative cycle would
be consi dered new cycles and woul d require advance approval
by EPA.

EPA consi dered a nore objective criteria for approval
whi ch woul d have required manufacturers to denonstrate that
t he custom zed/alternative road cycle resulted in (1) a
specified percent of the in-use em ssion results that were
| ess than or equal to the certification |levels, and (2) at
| east 90 percent of the in-use em ssion data passing the
appl i cabl e em ssion standards. However, EPA is not proposing
such criteria because of concerns that the restrictions of
such objective criteria are not needed to determ ne whet her
an alternative/custom zed cycle would neet the durability
obj ective, and given the wide variety of circunmstances and
rel evant data that m ght be enployed in nmaking a deci sion,
it could | ead to disapproval of a cycle that woul d achi eve

the durability objective.
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Al ternati ve Bench Procedures

EPA believes that every bench agi ng procedure should be
based upon neasured vehicle performance on either the SRC or
an EPA-approved road cycle. It is through the connection to
the road cycle that EPA is assured that the alternative
bench procedures will result in em ssion deterioration that
achi eves our durability objective. The BAT equation wl|
cal cul ate how nuch aging tine is necessary on the bench to
result in the sane anmpbunt of em ssion deterioration
experienced on the road cycle. As previously discussed,
manuf act urers nust denonstrate that al
custom zed/ alternative road cycles nmeet the durability
obj ective prior to Agency approval.

EPA believes that custom zing certain aspects of the
standard bench aging procedure is appropriate if the
nodi fi ed procedure continues to produce the sane anmpunt of
em ssion deterioration as the SRC or approved road cycle.
Specifically, EPA believes that custom zation of the
foll ow ng aspects are appropriate for the reasons di scussed
bel ow.

a. | ncreasing the control tenperature will reduce the
time necessary to age the catal yst systemon the bench, but
it will not affect the severity of the aging because the BAT
equation assures that the thermal aging seen on the road
cycle is reproduced on the bench regardless of the effective

tenperature of the bench cycle.
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b. EPA believes that an experinentally-determ ned R-
factor using the actual catalyst to be produced is expected
to be nore accurate than using the standard R-factor
speci fied by EPA which was devel oped to apply to the
i ndustry as a whole. EPA is proposing a standard
experinmental procedure which manufacturers can use to
develop a R-factor that specifically applies their products.
EPA believes that a R-factor devel oped using this standard
process will be nore accurate than the standard R-factor
because its devel opnent is based on data generated on the
catal yst in question. The procedures for experinentally
devel oping a R-factor are presented in Appendix | X of the
proposed regul ati on.

EPA wi Il also consider the use of alternative nethods
to determne the R-factor. To have an alternative nethod
approved by EPA, the manufacturer nust denonstrate that the
R-factor determned by this alternative process results in
the sane (or nore) em ssion deterioration than the
appl i cabl e approved road cycl e.

One nethod to make this denonstration is to determ ne
FTP em ssion levels froma sufficient nunber of vehicles to
neet the 80% statistical confidence criteria (discussed
bel ow) whi ch have conpl eted whol e vehicle aging on the
applicable road cycle. These vehicles nust represent the
breadth of the vehicles to be covered by this alternative

met hod. These results are conpared with results fromthe
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sane (or a simlar) vehicle which was tested with a catal yst
system aged on the bench for the anobunt of tine cal cul ated
fromthe BAT equation using the experinentally determned R
factor. To be approved, the em ssion results fromthe
vehicle with the bench-aged catal yst system shoul d be
greater than or equal to the em ssion results for the
vehicl e aged on the road cycle with a m ni mum of 80%
statistical confidence.

C. The A-factor used in the BAT equation is designed
to account for sources of deterioration other than therm
aging of the catalyst that occur in actual use but are not
represented by the bench aging process. Determning the A
factor by actual in-use data is generally superior to the
standard A-factor of 1.1.

d. Conducti ng bench aging using fuel w th additional
poi sons is worst case, consequently it is appropriate to do
so without further evaluation by EPA. EPA expects when a
manuf act urer uses fuel w th additional poisons during bench
aging, they would al so adjust the bench aging tinme by either
calculating a new R-factor or a new A-factor. In that case
t he approval procedures applicable to changing those factors
woul d al so apply.

e. Cenerally, the SRCis used for generating the
catal yst aging tenperature histogramdata used in the BAT.
Usi ng anot her road cycle is appropriate if the cycle has

been approved as di scussed above. The approval process
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assures that the alternative road cycle is expected to
achieve the durability objective. Consequently, using an
approved cycle to generate catal yst tenperature histogram
data is appropriate w thout further eval uation by EPA

f. EPA' s standard bench cycl e was devel oped to
i nclude an appropriate amount of rich, |ean, and
stoichionetric A/F operation on the bench for the typical
vehi cl e. However, sone vehicles have a fuel control strategy
that controls fuel within a narrower band than typically
occurs. In those cases, use of the SBC may over- or under-
predi ct actual em ssion deterioration in use. It is also
possi ble that the SBC may result in a proper prediction of
i n-use em ssion deterioration, but a manufacturer nmay w sh
to use anot her bench cycle for reasons of cost and/or tine
savi ngs, because that cycle is perfornmed as part of the
manuf acturer's devel opnent process.

| f the manufacturer can denonstrate that bench agi ng
following an alternative bench cycle results in the sane (or
nore) em ssion deterioration than the SRC or an approved
road cycle (whichever cycle is applicable), then the use of
the alternative bench cycle will maintain or inprove the
ability to achieve the durability objective. In these cases,
it is appropriate to allow the use of a different bench
cycl e because the alternative bench cycle will accurately
reproduce the em ssion deterioration seen on a road cycle

whi ch neets the durability objective. If a manufacturer
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uses a different bench cycle, they nust also experinentally
determne a R-factor for the BAT equation. The manufacturer
may use EPA' s experinental process or another approved
nmethod to determne an R-factor. [See paragraph b., above,
for approval criteria to determne a custom zed R-factor]

g. There may be sone vehicles for which the BAT
equation does not cal cul ate appropriate aging tinmes on the
bench, although EPA is not aware of such vehicles at this
time. In those cases, it would be appropriate to allow a
manufacturer to use an alternative to the BAT equation
provided it can denonstrate that bench aging tinme cal cul ated
by this alternative process results in the same (or nore)
em ssion deterioration than the road cycle upon which it is
based.

Thi s denonstration can be made by determ ning FTP
em ssion levels froma sufficient nunber of vehicles to neet
the 80% statistical confidence criteria (discussed bel ow)
whi ch have conpl et ed whol e vehi cl e aging on the applicable
road cycle. These vehicles nust represent the breadth of
the vehicles to be covered by the alternative cycle. The
results are conpared with results fromthe sane (or a
simlar) vehicle which was tested with a catal yst system
aged on the bench for the anobunt of tine calculated fromthe
alternative BAT equation. To be approved, the em ssion
results fromthe vehicle with the bench-aged catal yst system

shoul d be greater than or equal to the em ssion results for
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the vehicle aged on the road cycle wwth a m ni rum of 80%
statistical confidence.

4. The standard bench cycle (Comment 4)

The standard bench cycle (SBC) consists of a plot of
catal yst tenperature and A/F ratio versus tinme which is
foll owed during bench aging. As discussed previously, the
catal yst tenperature and A/F ratio in the catalyst are the
nost inportant variables that affect the thermal aging rate
of the catalyst. EPA is using its strawran bench agi ng
cycle as the SBC in today's proposal. As discussed above,
t he SBC was devel oped based on nethods reported in the
[iterature which were al so used effectively by autonobile
and catal yst manufacturers in the past.

We received comments that the SBC may not represent the
m xture of A/F ratios seen on certain vehicles during in-use
operation. Furthernore, there was concern that |ean
catalyst A/F ratios occur during the higher catalyst
t enper atures experienced on the SBC. EPA agrees that the
use of certain fuel control technologies, such as A/F ratio
sensors rather than traditional oxygen sensors to control
fuel metering and the use of algorithns to predict A/F ratio
so that less switching between rich and lean AAF ratios is
required for effective fuel control, could lead to | ess
variation in AAF ratios in use. Such vehicles may see | ess
time at lean A/F ratios in the catal yst. Consequently, those

vehi cl es may be over-aged using the SBC. To address this
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concern, EPA is proposing to allow manufacturers to use a
di fferent bench cycle and/or bench aging tine equation than
t he standard procedure, subject to EPA approval, as

di scussed above.

5. Bench aging tinme (Comment 5)

EPA received a comment that the bench aging tinme (BAT)
equation used in the strawran produced results nearly equal
to those produced by General Mdtors' internal calculation.
EPA al so received confidential information froma
manuf acturer that the BAT equation resulted in nearly equal
results as their confidential procedures. Based on this
positive input, EPA has not changed the BAT equation for
today's proposal fromthe equation used in the strawmn

durability procedures.

6. Bench Agi ng Specifications (Coment 6)

In the strawran durability procedures, EPA defined the
hi gh tenperature seen on the bench cycle indirectly by
specifying the A/F ratio and the anount of secondary air
injection. GCeneral Mdtors (G comented that it would be
better to define high tenperature directly because the high
tenperature has a significant inpact on the aging that
occurs on the aging bench. W agree that directly
controlling the high tenperature spike is a better
procedure.

Based on data from GV the high tenperature is usually
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about 90° C higher than the | ower control tenperature. W
believe that there will be a simlar tenperature change on
t he SBC because it was devel oped fromthe RAT A cycle which
GM used to generate this tenperature data. Based on this
data, EPA is proposing that the high tenperature contro
poi nt be 90° C (x 10° C) higher than the | ow tenperature
control point. 1In the SBC the |ower control tenperature is
proposed to be 800° C (x 10° C) and the higher tenperature
to be 890° C (£ 10° C). The specification for the A/F ratio
is now defined as "rich" with the exact AAF ratio to be
selected to achieve the desired high tenperature of 890° C.
We al so changed the secondary air injection rate from
4%to 3% to match the RAT A cycle which was the basis of the
strawran proposal. The higher rate of air injection
pronpted concerns about the ability to deliver that nuch air
honbgeneousl y across the exhaust flow. The original purpose
of the secondary air injections was to assure a |ean
catalyst A/F ratio (how |l ean was not the issue) and to
determ ne the anmount of tenperature rise that occurred in
t he exhaust stream Now that we are specifying the
tenperature rise of the exhaust streamdirectly, it is not
necessary to require a particularity high rate of air
injection. Consequently we harnoni zed the anount of
secondary air injection with the established RAT A
procedure.

7. Adj usting durability procedures based on | UVP data
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(Comments 7 and 8)

Manuf acturers comented that a defined approach of when
and how to use I UVP data to adjust durability procedures is
not appropriate. Furthernore they conmented that EPA should
not be concerned whether the durability process accurately
predicts in-use em ssion deterioration if the manufacturer
is conplying with the standards in use.

The CAP 2000 regul ations specified that the in-use data
col |l ected under the in-use verification program (1 UVP)
testing provisions would be used to determine if the
manuf acturer's durability process was adequately predicting
in-use em ssion |levels (ref. 86.1823-01((g), and (h)). EPA
continues to believe it is very inportant to conpare actua
in-use em ssion |levels to the em ssion |levels predicted at
the tinme of certification and that this in-use information
shoul d be used to inprove the durability process used to
make those predictions.

In the strawran procedures, EPA proposed cal cul ating a
| east-squares best-fit in-use DF for each durability group
using the em ssion data fromthe IUVP. EPA suggested in the
strawman process that its proposed durability regulation
shoul d contain a requirenent that the manufacturer correct
its durability prediction if the certification DF devel oped
by the process for a specific durability group was
significantly different fromthe in-use DF, or if there was

a statistically significant general offset trend shown. The
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strawman proposal did not fully devel op the procedures to be
used to conduct this analysis. These offsets were to be
corrected by either mathematically adjusting the DFs by at

| east half the difference or increasing the nunber of

m |l es/hours run during durability m | eage
accunul ati on/ cat al yst agi ng.

The autonotive industry comented that it would be
very difficult to determ ne statistical significance, given
the imted anobunt of in-use verification data, and that
this provision could place an unnecessary burden on those
manuf act urers who were over-predicting, rather than under-
predi cting em ssion deterioration. They al so coment ed
that as long as the in-use data was indicating that their
vehi cles were neeting the em ssion standards in use, that it
shoul d not be a concern to the Agency if the rate of
deterioration calculated at the tine of certification does
not match that of in-use vehicles. They recomrended t hat
EPA retain the CAP 2000 regul ati ons whereby the in-use
verification data nust be taken into consideration when
deciding if the durability process is adequately predicting
em ssion deterioration.

EPA agrees that the approach taken in the CAP 2000
rul emaking i s appropriate, because it provides a reasoned
framework for when to require analysis and revi ew by
manuf acturers, and provides the needed discretion for

deci di ng when approval for a program should be w t hdrawn or
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nodi fications required. EPA still has the same concerns
about durability accuracy expressed during the CAP 2000

rul emeki ng: "An accurate durability process facilitates a
nore meani ngful certification process which identifies
nonconpl i ance before the vehicles are produced and avoi ds
excess in-use emssions. The in-use verification programis
a tool which can be used by the Agency and the manufacturers
to inprove the durability process and avoi d excessive

em ssions in use and costly recalls."* It is the Agency's
expectation when it issues an approval that a durability
programw || achieve the durability objective in use. EPA
expects manufacturers to use the results of the I UVP testing
to inprove their durability projections when necessary to
better achieve the durability objective.

As in the CAP 2000 program EPA is proposing to require
manuf acturers to conduct an analysis of their durability
programif certain objective criteria discussed below are
nmet. In addition EPA may require such an analysis on a case
by case basis even if the criteria are not net. EPA also
reserves the authority to withdraw approval of a durability
programor require its nodification if it determ nes that
t he manufacturer's program does not neet the objectives for
a durability program

The Agency is proposing to continue the requirenent

established in the CAP 2000 rule for the manufacturer to

“"Ref. 63 FR 39663
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reevaluate the validity of a durability process in achieving
the durability objective by perform ng an anal ysis when the
average | UVP data exceeds 1.3 tines the applicable em ssion
standard and at |east 50% of the test vehicles fail the
standard in use (evaluated independently for all applicable
em ssion constituents). These proposed anal ysis trigger
criteria are intentionally | oose enough to require an
analysis only in cases where it is highly likely that
durability progranms that were failing to neet the durability
obj ecti ve. The Agency is also proposing that it may, at
its discretion, require manufacturers to anal yze avail abl e

| UVP data, or other information, when it appears that the
durability objective is not being achieved for sone portion
of the fleet of vehicles covered by a durability procedure
regardl ess of whether the analysis trigger criteria have
been net.

As part of the analysis, the manufacturer should
address the applicability of the data to current vehicle
designs and to the current durability procedures used by the
manuf acturer. Manufacturers may renove fromthe sanple the
followi ng types of unrepresentative data: (1) data which
was coll ected on an engi ne/em ssion control systemwhich is
not conparable to the current production designs, (2) data
coll ected on a vehicle design which has been recalled
(voluntarily or otherwi se) due to a defective enm ssion

rel ated part (unless the recall repair was performed on the
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test vehicle), or (3) data fromvehicles that have been
operated in an abnormal fashion that has inpaired the
effectiveness of the em ssion control system |In addition,
manuf acturers may al so replace data from previously tested
vehi cl es under the followi ng conditions: (1) for in-use
vehi cl es which have been primarily operated on high sul fur
fuel (fuel with nore than 80 ppmsulfur), if EPA has
approved sul fur-renoval preconditioning the manufacturer may
repl ace the as-received testing with a second test conducted
after sul fur-renoval preconditioning has been perforned, and
(2) on a case-by-case basis, EPA may approve replacing the
as-received testing performed on a vehicle which displays a
ML light that affects em ssion results with a second test
performed after restorative maintenance has been perforned.
EPA woul d consi der other exclusions or replacenents of data
on a case-by-case basis. The manufacturer may al so provide
additional in-use data with the anal ysis.

As in the CAP 2000 program EPA is proposing that it
may W t hdraw approval of a durability programor require its
nodi fication if it determ nes that the program does not neet
the objectives for a durability program In those cases, the
Agency is proposing to give the manufacturer a prelimnary
notice at |least 60 days prior to rendering a final decision
to wi thdraw approval for or require nodifications to a
durability procedure. EPA may extend the 60-day period upon

request by a manufacturer when it is necessary to conplete a
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t horough analysis. During this period the nmanufacturer may
submt technical discussion, statistical analyses,

additional data, or other information that is relevant to
the decision. This may include an analysis to determ ne

whet her factors other than the durability program such as
part defects, are the source of the problem The

Adm nistrator will consider all information submtted by the
deadl i ne before reaching a final decision. A final decision
to withdraw approval or require nodification to a durability
procedure would apply to future applications for
certification and to the portion of the manufacturer's
product line (or the entire product line) that the

Adm ni strator determnes to be affected.

These proposed requirenents would apply to the EPA
standard road and bench durability procedures as well as
custom zed/ alternative durability procedures.

| f the manufacturer was using the standard road cycle
or standard bench cycle, EPA would require the manufacturer
to adjust the durability process so it would achieve the
durability objective. The Agency is proposing two options
in this situation: (1) increasing future DFs by the average
percent-difference between certification |levels and | UVP
data, or (2) increasing the whole vehicle mles driven or
catal yst aging tinme by the average percent-difference
between certification levels and IUVP data. Additionally

t he manufacturer may obtain approval for a new alternative
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durability process that has been denonstrated to neet the
durability objective. |If the data set used in the analysis
contains less than 20 pieces of data, the Adm nistrator may
reduce the degree of adjustnent required to account for
uncertainty in the data.

| f EPA determ nes that the SRC or the standard
durability bench procedures generally do not neet the
durability objective for a | arge nunber of manufacturers,
EPA wi || adjust the standard procedures by rul emaki ng.

As with the criteria for original approval of an
alternative durability program EPA considered a nore
stringent objective criteria for using |UV/P data to eval uate
durability procedures which would have required
manuf acturers to denonstrate that the durability procure
resulted in (1) in-use emssion results that are at |east a
specified percent less than or equal to the certification
| evel s, and (2) at |east 90 percent of the in-use em ssion
data that pass the applicable em ssion standards. EPA is not
proposi ng such criteria for the reasons described above
regardi ng approval criteria.

8. Reproduci bility by outside parties (Comment 9)

We received comments supporting the goal that the
public should be provided sufficient information to
duplicate the deterioration results of any manufacturer-
specified procedures that are CBI

In sone cases, nmanufacturers have clained that certain
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aspects of their manufacturer-specific durability procedures
are confidential business information (CBIl). As di scussed
above, the approval process for all alternative cycles
includes a determ nation of the relative severity of the
alternative cycles conpared to the SRC by neans of the

cal cul ati on of an equival ency factor“.

EPA believes that a manufacturer's equival ency factor
shoul d not be considered confidential business information.
The equi val ency factor is devel oped usi ng EPA-prescri bed
nmet hods so there is no manufacturer practice to be
protected. The factor relates to how nmuch driving on the
SRCis required to neet the durability objective. The SRC is
a publically available cycle devel oped by EPA. Furthernore,
knowi ng that a certain amobunt of driving on the SRC produces
t he sane anobunt of in-use em ssion deterioration as on the
manuf acturer cycle would not reveal any potentially
confidential aspects of the manufacturers in-house
durability procedures. For exanple, there would be many
different road cycles that would result in the sane
equi val ency factor to the SRC. EPA invites conment on
whet her the equival ency factor should be eligible for CB
treatment, including any justification for treating it as
confidential. 1In the absence of a conpelling justification

to treat this equivalency factor as CBI, EPA intends to

“Refer to section Il D2 for a discussion of howto calculate the
equi val ency factor.

80



determ ne that a manufacturer's equival ency factor woul d not
be considered CBI. Furthernmore, EPA intends to publish a
Iist of manufacturers which have obtai ned approval to use
alternative cycles together with a manufacturer's
equi val ency factor for each test group which uses those

cycl es.

The equi val ency factor will provide the public with
sufficient information to duplicate the anount of
deterioration produced by a manufacturer-specific procedure.
Even if a manufacturer asserts that their cycle is CBI, the
public will have a pre-determ ned anmount of m | eage
accunul ation on the SRC that will result in an equival ent
amount of em ssion deterioration. Consequently, any
interested party could run the SRC for the appropriate
nunber of mles and get the sanme results that the
manuf act urer devel oped during certification.

To reproduce the deterioration generated by a
manuf act urer which certified using a custom zed road cycl e,
standard bench procedure, or alternative bench procedure, an
outside party may run a vehicle using the SRC for the nunber
of mles indicated by the equival ency factor.

Simlarly, an outside party will be able to perform
bench aging using the SBC. The aging tinme nmay be cal cul ated
usi ng the BAT equation and neasured catal yst tenperature on
the SRC (with full-useful-life-mleage adjusted by the

equi val ency factor).
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9. Confidentiality of em ssion test results submtted

under the durability program

Under the durability regulations, a variety of
provi sions require manufacturers to submt to EPA the
results of em ssions testing. For exanple, em ssions test
results are submtted as part of the approval process for
alternative driving cycles. They may al so be submtted
subsequent to approval as part of an analysis of whether an
alternative durability program continues to neet the
objective of the durability program The results of
em ssions testing are also submtted to EPA as part of the
| UVP and confirmatory testing prograns. Em ssions test
results would be submtted to EPA under 40 CFR
86.1823(e)(1)(A), 86.1847(b)(1), and (f)(1). Em ssions test
results may al so be submitted to EPA under other provisions
of the durability regul ation.

EPA believes that the results of this em ssions testing
woul d be em ssions data as defined by 40 CFR 2. 301.
Em ssions data are not eligible for confidential treatnent.
40 CFR 2.301(e). EPA invites comment on why these data
should be eligible for CBI treatnent. |In the absence of a
conpel ling justification received during the coment period,
EPA intends to release em ssions test results submtted to
EPA as noted above. EPA is not attenpting at this tine to
deci de what other data, if any, would be em ssions data

under 40 CFR 2. 301.

82



E. Di esel Vehicle Exhaust Deterioration

EPA expects that diesel-fueled vehicles will be largely
driven in the sane fashion as gasoline-fueled vehicles. The
SRC was devel oped to include sufficient anbunt of high
catal yst tenperature to age the catalyst on an Oto cycle
engi ne. However, the same operation that causes high
tenperatures in catalysts al so causes hi gh engine | oad and
hi gh in-cylinder tenperatures which increase engine wear in
di esel vehicles and |ead to em ssion deterioration. The SRC
al so contains a reasonabl e amount of sl ower speed operation
and coast-downs foll owed by deep accel erati ons which
increase |lubricating oil consunption, fuel injection
deterioration, and increase particulate formation. For
t hese reasons, the SRC is considered to be fuel-neutral,
that is, appropriate for any notor vehicle, regardless of
the fuel used. Thus, the SRC nay be used to eval uate
exhaust em ssion deterioration of vehicles using any fuel.
Furthernore, the provisions to custom ze the SRC or devel op
an alterative road cycle would for the sane reason apply
equally to vehicles, regardl ess of the fuel used.

The sane is not true for bench aging procedures,
however. The bench procedures are only applicable to
vehi cl es which use a catal yst as the principal exhaust
em ssion control strategy. The proposed bench procedures
accel erate the normal vehicle aging process by increasing

the thermal aging of the catalyst. This strategy will not
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wor k acceptably for vehicles that do not have a catal yst,
rely significantly less on the catalyst to provide em ssion
reduction, or use after-treatnent devices that are
significantly different fromcatal ysts used on gasoline-

fuel ed vehicles, e.g. NOx adsorbers or catalyzed particul ate
filters. For that reason the bench procedures proposed
today are not applicable to diesel vehicles.

As of the date of this proposal, EPA is not aware of
any effective bench aging process for diesel vehicles. At a
| ater date, EPA may choose to propose regul ations providing
bench agi ng procedures applicable to diesel-fuel ed vehicles.
In the nmeantime, diesel-fueled vehicles nust use the
proposed whol e vehicl e exhaust durability provisions.

F. Evaporative and refueling durability procedures

The CAP 2000 regul ations for evaporative and refueling
em ssion deterioration procedures are simlar to the exhaust
durability regulations, in that manufacturers had to propose
a durability process for EPA approval. CQur proposal
i ncorporates procedures for determ ning evaporative and
refueling em ssion deterioration |evels.

The proposed objective for the evaporative and
refueling deterioration prograns is the sane one proposed
for exhaust durability: to predict the expected evaporative
and refueling em ssion deterioration of candidate in-use
vehicles over their full useful life, covering a significant

majority of deterioration. [Ref 40 CFR 86.1824-01 for
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evaporative em ssions and 40 CFR 86.1825-01 for refueling
em ssi ons] .

Unlike durability procedures to deternm ne exhaust
em ssion deterioration, EPA has never specified a standard
procedure to determ ne evaporative em ssion deterioration.
| nstead, manufacturers were required to report to EPA
evaporative deterioration factors that were "desi gned and
conducted in accordance with good engi neering
practice".[ref. 86.091-23(b)(2)]

Si nce evaporative and refueling em ssions are
controlled by a simlar vapor control system the
deterioration rates for evaporative and refueling em ssions
are generally determ ned using the sane nethods. Mbst
vehi cl es use integrated refueling systens where a single
charcoal canister handl es both evaporative and refueling
em ssi on control .

The factors affecting deterioration of evaporative
control systens are different fromthose of exhaust em ssion
systens. Evaporative and refueling em ssions are controlled
primarily by an activated-carbon canister. The canister
stores the hydrocarbon (HC) funes comng fromthe vehicle's
fuel tank and fuel system Wile the engine is running, the
HC is purged fromthe canister and ingested by the engine.

O her conponents which control evaporative em ssions include
fuel hoses and |ines and the gas tank cap.

To predict evaporative em ssions deterioration, it is
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necessary to assess the useful-life performance of these
vapor control conponents. Sources of potenti al
deterioration are deactivation of the carbon in the

cani ster, loss of carbon fromthe canister, degradation of
hoses and lines due to environnental conditions (such as
tenperature extrenes and exposure to ozone, ultraviolet
[ight, and vibration), and fuel cap deterioration due to
wear .

Vehi cl e operating events that may |l ead to deterioration
of the vapor control systeminclude, (1) cycling of canister
| oadi ng due to diurnal and refueling events, (2) vibration
of conponents, (3) deterioration of hoses due to
envi ronnmental conditions, and (4) deterioration of fuel cap

due to wear.

In addition, hosing used in fuel lines are subject to
"perneation” - fuel vapors which seep out of m croscopic
pores in the material. Em ssions due to perneation through

the hoses generally stabilize after about a nonth of use and
hence do not generally affect the long-termdeterioration of
the evaporative system? Beginning with the 2004 node

year, EPA's "Tier 2" regulations include new, nore stringent
evaporative em ssion standards. Concern about the
perneability effect of al cohol fuels on hoses and ot her

evaporati ve conponents led EPA to require that manufacturers

“Refer to "Fuel Pernmeation Rates of Elastoners after Changing
Fuel " by R Stevens and R Fuller of Dupont Dow, SAE No. 970307
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account for this effect in developing their evaporative
durability processes [ref. 86.1824-01(a)(iii), (iv) and
(V)1

Most of the potential causes of vapor control system
deterioration are based on tine rather than mles driven.
Cani ster |oading is caused mainly by diurnal events, the
heati ng/ cooling cycle that occurs over a 24-hour day. For
that reason, it is difficult to conpress a full lifetinme of
diurnal events into a reasonable period of tine on a whole
vehi cl e.

It is also desirable for cost reasons to conbine a
whol e vehicl e based evaporative/refueling deterioration
eval uation with the whol e vehicle exhaust durability program
to save the expense of running two separate prograns. For
exhaust deterioration the inportant paranmeter is mles
travel ed follow ng the SRC, for vapor control deterioration
cani ster | oading and purge events are nore inportant. The
whol e vehicl e exhaust durability programis generally
conpleted in about 100 days. During that time, the vehicle
woul d experience about 100 diurnals (one per day), which is
much | ess than experienced during the vehicle's full useful

life.® A vehicle aged on the SRC woul d experience

**Nuner ous SAE papers exanine the permeability of fuel and
evaporative systemmaterials as well as the influence of alcohols on
perneability. See, for exanple SAE Paper Nos 910104, 920163, 930992,
970307, 970309, 930992, and 981360.

*Based on 7 to 10 years of use the nunber of lifetime diurnals
woul d range from 2000 to 3500 events.
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approximately the correct nunber of refueling events. Wile
this shortfall in diurnal events could theoretically affect
projections of deterioration, in actuality, the overall
vapor control deterioration is so small that it does not
significantly inpact the deterioration rate cal cul ation.
Manuf acturers have stated that evaporative em ssions
over the life of a vehicle do not generally increase. An
EPA study of evaporative and refueling certification
deterioration factors for the 2002 and 2003 nodel years
shows that these DFs are zero or close to zero for many
vehi cl es. ®> Wen there are evaporative or refueling failures
in use, these failures can generally be attributed to failed
parts or inproper design rather than gradual increases in
em ssions due to deterioration.

EPA is proposing that manufacturers nmay determne their
evaporative/refueling deterioration by addi ng evaporative
and refueling tests to the SRC or an approved whol e vehicle
exhaust durability program EPA is nmaking this proposal
knowi ng that the road cycle will not include a full lifetine
of diurnal events. In making this decision, EPAis relying
on the fact that the deterioration rates of current-design
evaporative systemis very small and a nore conprehensive
procedure would not significantly inprove the accuracy of

predi cting deterioration, but could significantly increase

“Refer to the TSD for a study of DFs for evaporative em ssions.
Most DFs were zero, the 70-percentile DF was 5% of the standard.
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costs.

EPA is al so proposing that the evaporative/refueling
deterioration nmay al so be neasured using a bench procedure.
EPA is proposing that manufacturers evaluate the effects of
certain sources of deterioration in the bench procedure.
The manuf acturer should establish a evaporative/refueling
durability programthat effectively covers a significant
majority (approximately 90 percent) of in-use em ssion
deterioration. A manufacturer nmay determne certification
| evel s using a bench procedure when it determ nes (using
good engi neering judgenent) that the bench procedure is nore
accurate than the SRC to achieve the durability objective.
Wil e the manufacturer does not need to submt their bench
durability procedures for approval, EPA may review any
certification |l evel submtted during certification for its
appropri ateness. EPA is not pronul gating specific nethods to
performthese evaluations. The em ssion deterioration
sources that are proposed to be evaluated in the bench
durability procedure are:

1. Cycling of canister |oading due to diurnal and
refueling events

2. Use of various commercially available fuels, including
the Tier 2 requirenment to include al cohol fuel

3. Vi bration of conponents

4. Deterioration of hoses, etc. due to environnental

condi ti ons
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5. Deterioration of fuel cap due to wear.

Finally, EPA is proposing that it wll allow
manuf acturers to determ ne evaporative and refueling DF s
based on good engi neering judgenent w thout prior EPA
approval .

I11. What is EPA proposing today?

Today's proposal includes two well-defined test nethods
for determ ning the exhaust em ssions durability of vehicles
from whi ch manufacturers may choose: the standard whol e
vehi cl e agi ng process and the standard bench agi ng process.
It also includes well-defined criteria allowng EPA to
approve custom zation of or alternatives to these test
nmet hods, based upon a denonstration to EPA of the |evel of
stringency needed to nmeet the durability objective, and the
| evel of stringency denonstrated for the SCR and the
custom zation or alternative. The rationale for how the
proposals in this section were devel oped is discussed in
nore detail in Section Il. above
A St andard whol e vehi cl e exhaust durability procedure

EPA is proposing a standard road cycle (SRC) which is
targeted to effectively cover a significant magjority of the
di stribution of exhaust em ssion deterioration rates that
occur on candi date in-use vehicles. The SRC is fuel-
neutral. It applies to all vehicles, regardl ess of fuel
used. The SRC consists of seven laps of 3.7 mles each.

The average speed on the SRC is 46.3 nph, the maxi num crui se

90



speed is 75 nph, and the acceleration rates range fromlight
to hard accel erations. Mst accelerations are noderate and
there are no wi de-open-throttle accelerations. The SRC
contains 24 fuel -cut decelerations. The deceleration rates
range from coast-down (no brake force applied) to noderate.

EPA is proposing a standard whol e vehicle durability
procedure which consists of running a vehicle (the
durability data vehicle (DDV)) on the SRC for the ful
useful life mleage of the vehicle. W are also proposing
that manufacturers may term nate m | eage accunul ation at 75%
of full useful life and project DFs based upon the upper 80%
statistical confidence limt.

The wei ght of the vehicle during SRC m | eage
accurul ation is proposed to be the | oaded vehicle weight
(curb plus 300 pounds) for light-duty vehicles and adjusted
| oaded vehicle weight ((curb + gross vehicle weight)/2) for
all other vehicles covered by this rule. The fuel used on
the SRC is proposed to be representative of comrercially
avai l abl e gasoline (with a provision that extra poisoning
may be added, such as phosphorus, sul fur or |ead).

EPA is proposing to retain the CAP 2000 options of
determ ning em ssion conpliance |evels by either (1)
calculating deterioration factors (DF) and applying the DF
to the em ssion data vehicle (EDV) emission results or (2)
testing the EDV with em ssion control conponents aged using

the SRC and installed prior to testing. If DFFs are to be
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cal cul ated, em ssion testing would be conducted at periodic
intervals during mlage accunul ation. A mninmm of one test
at each of five different mleage points (total of five
tests) are proposed.

B. St andard bench agi ng exhaust durability procedure

Bench aging is a different way to achi eve the same
em ssion deterioration as whol e-vehicle aging using a road
cycle. EPA is proposing a standard bench agi ng procedure
t hat uses the BAT equation and the standard bench cycle
(SBC) to reproduce em ssion deterioration froma road cycle.
EPA' s proposed standard bench procedure specifies that the
SRC be used to generate the catal yst tenperature histogram
needed to determ ne bench aging tine. Because the proposed
standard bench aging procedure relies on increasing catalyst
thermal aging to account for all sources of em ssion
deterioration, this procedure is not applicable to diesel
fuel ed vehicles or vehicles which do not use a catal yst as
the principal after-treatnment em ssion control device.

The standard bench aging durability procedure has been
designed to reproduce the exhaust em ssion deterioration
that occurs on the standard whol e vehicle durability
procedure. The standard bench agi ng procedure is as
fol | ows:

a. Cat al yst tenperature data is neasured at the rate
of one hertz (one nmeasurenent per second) during at | east

two replicates of the standard road cycle (SRC). The
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tenperature results are tabulated into a histogramwth
tenperature bins of no larger than 25° C

b. The effective reference tenperature of the
standard bench cycle (SBC), described below, is determ ned
for the catalyst system and the agi ng bench which is to be
used for the bench aging.

C. The bench aging tinme is cal cul ated using the bench
aging tinme (BAT) equation, described bel ow, using the
effective reference tenperature of the SBC and the catal yst
t enper ature hi stogram neasured on the SRC

d. The exhaust system (including the catal yst and
oxygen sensors) is installed on the aging bench. The aging
bench follows the SBC for the anmount of tinme cal culated from

t he BAT equati on.

e. Cat al yst tenperatures and A/F ratios are neasured
during the bench aging process to assure that the proper
anount of aging has actually occurred. Aging on the bench
is extended if the aging targets are not properly achieved.
1. The Standard Bench Cycle (SBC)

EPA is proposing a standard bench cycle (SBC) which
contains a mx of rich, lean and stoichionetric A/F ratios
designed to achi eve appropriate em ssion deterioration on
t he agi ng bench when operated for the period of tine
cal cul ated fromthe BAT equati on.

The standard bench cycle consists of a 60-second cycle
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which is defined as follows based on the A/F ratio of the
engine (which is part of the aging bench) and the anount of
secondary air injection (shop air which is added to the
exhaust streamin front of the first catalyst):
01 to 40 secs 14.7 A/F, no secondary air injection
41 to 45 secs Rich AIF ratio, no secondary air
i njection
46 to 55 secs Rich AAF ratio, 3% (£ 0.1% secondary
air injection
56 to 60 secs 14.7 AlF ratio, 3% (% 0.1% secondary
air injection
The catal yst tenperature (called the | ow control
tenperature) is controlled during the period of
stoichionetric operation (Seconds 1 to 40 of the cycle) to
be 800° C (= 10° C). The A/F ratio during the "rich" phase
of operation is selected® to achieve a maxi mum cat al yst
tenperature® (called the high control tenperature) over the
cycle of 890° C (£ 10° C. If an alternative |ow control
tenperature is utilized (as allowed in the custom zation
options, discussed below), the high control tenperature is
90° C (= 10° © higher than the |low control tenperature.
2. The Bench Aging Time (BAT) cal cul ation

EPA is proposing a bench aging tine (BAT) equation to

A typical value of the "rich" A/F ratio is approximately 13.5

**The hi ghest tenperature generally occurs close to the 55-second
point in the cycle
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cal cul ate the appropriate length of tine to age a catal yst

system on an agi ng bench to yield equival ent em ssion

deterioration as running a vehicle on an approved road
cycle. The standard bench aging durability procedure uses
catal yst tenperatures neasured on the SRC to cal cul ate the
bench aging tine necessary to reproduce the thermal exposure
seen on the SRC. As discussed in Section Il, the BAT
equation is based on the Arrehenius equation which rel ates
chem cal reaction rates with tenperature. EPA is proposing
the foll ow ng BAT equati on:

t, for a tenperature bin =t, e((®™ - (FRTv)

Total t, = Sumof t, over all the tenperature bins

Bench Aging Tine = A (Total t. )

Wher e:

A= 1.1 or a value determ ned by the manufacturer using in-
use data and good engi neering judgenent to adjust the
catal yst aging to include deterioration that nmay cone
from sources other than thermal aging of the catalyst

R = Catalyst thermal reactivity coefficient. For the SBC,
R=17500 for Tier 2 vehicles and R=18500 for all other
vehicles. For cycles other than the SBC, the R factor
nmust be determ ned experinentally using good
engi neering judgenent. The manufacturer may al so
determ ne the R-factor experinentally for the SBC

t, = The tinme (in hours) nmeasured within the prescribed

tenperature bin of the vehicle s tenperature histogram
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Tot al

adjusted to be on a full useful life basis (if the

hi stogram represented 400 mles, and full useful life

was 100,000 mles; all histogramtine entries would be

mul tiplied by 250 (100000/400))

t, = The equivalent tine (in hours) to age the
catal yst at the tenperature of T, on the
catal yst agi ng bench using the catal yst aging
cycle to produce the sane anount of
deterioration experienced by the catal yst due
to thermal deactivation over the vehicle' s

full useful life.

t, for a bin = The equivalent time (in hours) to age the

catal yst at the tenperature of T, on the
catal yst agi ng bench using the catal yst aging
cycle to produce the sane anpunt of
deterioration experienced by the catal yst due
to thermal deactivation at the tenperature
bin of T, over the vehicle s full useful
life.

The effective reference tenperature (in °K) of the

catal yst on the catal yst bench

The m d-point tenperature (in °K) of the tenperature

bin of the vehicle on-road catal yst tenperature

hi st ogr am

The effective reference tenperature for the SBC

The BAT equation uses a single tenperature value called
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the effective reference tenperature to represent the entire
tenperature-hi story experienced during the SBC on the

catal yst aging bench. EPA is proposing to calculate the
effective reference tenperature using catalyst tenperature
hi st ogram data neasured in the catal yst on the agi ng bench
followi ng the SBC. The BAT equation would then be used to
calculate the effective reference tenperature by iterative
changes to the reference tenperature (T,) until the

cal cul ated aging tine equaled the actual tine representing
in the catalyst tenperature histogram The resulting

tenperature is the effective reference tenperature for the

SBC.
C. Custom zation of the standard procedures.
1. Custom zation of the standard road cycle

EPA is proposing that to obtain approval for a
custom zed/ alternative road cycle the manufacturer would
denonstrate that the objective of the durability program
wi Il be achieved for the breadth of the vehicles which are
covered by the cycle. Approval of a custom zed/alternative
road cycle requires a thorough analysis of whether the cycle
wi |l achieve the durability program objective using in-use
em ssions data, including a denonstration of the relative
stringency of the SRC and the manufacturer's program

To make the initial denonstration necessary for the
Agency to approve a custom zed/alternative cycle, EPAis

proposi ng that the manufacturer supply high mleage in-use
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em ssion data on applicable candidate in-use vehicles. The
vehi cl es woul d be randomy procured from actual custoner

use, generally with an age of 4 to 5 years and with a

m ni mum of approxi mately 50,000 mles. They would cover the
breadth of the vehicles that the manufacturer intends to
certify using the custom zed/alternative cycle. Vehicles
woul d be procured and FTP tested as received under the

provi sions of the IUVP program (ref: 40 CFR 86. 1845-04).
Manuf acturers coul d use previously generated in-use data
fromthe CAP 2000 high m|eage | UVP programor the fourth-
year-of -service RDP "reality check"” in-use programas well
as ot her sources of in-use em ssions data for this purpose.
EPA wi Il al so consider additional em ssions data or anal yses
that the manufacturer may choose to provide, including data
from vehi cl es whi ch have been screened for proper

mai nt enance and use.

The amount of in-use em ssion data required for this
anal ysis is based on whether the custom zed/alternative
cycle is nore or |less severe than the SRC. In nost cases,
EPA wi Il accept a mnimum of 20 candi date in-use vehicles.
There is less risk of underestimating actual in-use em ssion
| evel s when the custom zed/alternative cycle is nore severe
than the SRC. However, if the custom zed/alternative cycle
is significantly nore severe than the SRC, EPA may accept
| ess data. Conversely, if the custom zed/alternative cycle

is significantly |l ess severe than the SRC, EPA may require
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nore data up to a maxi mum of 30 vehi cl es.

EPA wi Il al so consider the equival ency factor of the
custom zed/ alternative cycle (discussed in section II1.C. 3)
when eval uating the cycle for approval.

Once the durability process is approved, EPA is
proposing that for each test group the manufacturer nust
determ ne, using good engi neering judgenent, whether to
apply the durability procedure to that particular test
group. Furthernore, EPA is proposing that the manufacturer
may meke nodifications to an approved custom zed/ alternative
road cycle and apply themto a test group to ensure that the
nodi fied process will effectively achieve the durability
objective for future candidate in-use vehicles. The
manuf acturer would be required to identify such changes in
its certification application and explain the basis for the
changes. Manufacturers nust use good engi neering judgenent
in maki ng these decisions. Significant, major, or
fundanmental changes to a customi zed/alternative cycle would
be consi dered new cycles and woul d require advance approval

by EPA.

2. Custonmi zati on of standard bench procedures

EPA is also proposing to allow, subject to Agency
approval, a limted degree of manufacturer custom zation of
t he standard bench procedures. However, in all cases EPA is

proposing that alternative bench aging procedures be based
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upon neasured vehicle performance (such as catal yst
tenperature) on an approved road cycl e.

Specifically EPA is proposing to all ow custom zation of
any or all of the foll ow ng paraneters when the acconpanyi ng
conditions for approval are net:

a. The | ower control tenperature on the SBC nay be
nodi fied wi thout prior EPA approval provided that the high
control tenperature is set 90° C (= 10° C) above the | ower
control tenperature and an approved BAT equation is used to
cal cul ate bench aging tine.

b. The R-factor used in EPA s BAT equation may be
determ ned experinentally using EPA' s standard procedures
(specified in the appendix to the regul ati ons) w thout prior
EPA approval. O her experinmental techniques to calculate
the R-factor require advance EPA approval. To obtain
approval, the manufacturer nust denonstrate that the
cal cul ated bench aging tine results in the same (or |arger)
amount of em ssion deterioration as the associ ated approved
road cycl e.

C. The A-factor used in EPA s BAT equation may be
nodi fi ed, using good engi neering judgenment w thout prior EPA
approval, to ensure that the nodified durability process
will effectively predict (or overstate) em ssion
deterioration of a significant majority (approxi mately 90%
of future candi date in-use vehicles.

d. Bench agi ng may be conducted using fuel with

100



addi ti onal poisons (such as phosphorus, sulfur and | ead)

wi t hout prior EPA approval. Using fuel with additional

poi sons is worst case for em ssions deterioration. Normally
a manufacturer using fuel with additional poisons wll

either calculate a new R-factor or A-factor to assure that
the durability objective (effective coverage of 90 percent
of in-use em ssion deterioration) is not overstated by the
wor st - case fuel usage.

e. An approved alternative road cycle or custom zed
SRC may be used to devel op catal yst tenperature histograns
for use in the BAT equation w thout additional EPA approval
beyond the origi nal approval necessary to use the road cycle
for m | eage accumul ati on.

f. A different bench cycle nmay be used during bench
aging with prior EPA approval. To obtain approval the
manuf act urer nust denonstrate that bench aging with the new
bench cycle provides the sane (or larger) anmount of em ssion
deterioration as the associ ated approved road cycle.

g. A different method to cal cul ate bench aging tine
may be used with prior EPA approval. To obtain approval the
manuf act urer nust denonstrate that bench aging for the tine
calculated by the alternative nethod results in the same (or
| arger) anount of em ssion deterioration as the associ ated
approved road cycl e.

3. Reproduci bility by outside parties

As discussed in the preceding sections, EPAis

101



proposing that an alternative road cycle nust be designed to
achieve the durability objective proposed in this rule
(effectively predicts a significant majority of the

di stribution of in-use em ssion deterioration on candidate
in-use vehicles). As part of this evaluation, EPA is
requiring in this proposal that all alternative road cycles
are equated to the SRC by neans of an equival ency factor

t hat determ nes the amount of SRC-driving that results in
the sane em ssion deterioration as the alternative cycle.
EPA is requiring in this proposal that every alternative
bench agi ng procedure be based upon neasured vehicle
performance on a road cycle. Lastly, EPAis proposing to
require that any alternative bench cycle be designed to
result in the sane | evels of em ssion deterioration as the
road cycle upon which it was based.

An inportant elenent of the proposal is that,
regardl ess of whether a manufacturer use the EPA standard
procedures or custom zed procedures, any interested party
will be able to use the equival ency factor to reproduce the
anount of em ssion deterioration produced by any
manuf acturer's custom zed/alternative durability process
used during vehicle certification. |In the proposal, any
alternative road or bench procedure is equated to a given
nunber of mles on the SRC

To reproduce the deterioration generated by a

custom zed/ al ternative road cycle, standard bench procedure,
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or alternative bench procedure, an outside party may run a
vehicl e using the SRC for the nunber of mles indicated by
t he equi val ency factor.

Simlarly, an outside party will be able to perform
bench aging using the SBC. The aging tinme nmay be cal cul ated
usi ng the BAT equation and neasured catal yst tenperature on
the SRC (wth full-useful-life-mleage adjusted by the
equi val ency factor).

D. Using IUVP data to inprove durability predictions

EPA is proposing to require a manufacturer to review
its durability program and prepare an analysis for EPA
eval uati on when: (1) the IUVP em ssion | evels exceed the
applicable certification em ssion standard 50% or nore of
the test vehicles and (2) the average em ssion level is at
least 1.3 tinmes the applicable em ssion standard. These
criteria would be eval uated i ndependently for all applicable
FTP em ssion constituents. Each constituent should be
consi dered separately in this analysis.

The Agency is also proposing that it may, fromtine to
time, require manufacturers to anal yze avail abl e 1 UVP dat a,
or other information, when it indicates that the durability
obj ective is not being achieved for sone portion of the
fl eet of vehicles covered by a durability procedure. This
provi sion woul d apply whether or not the screening criteria
are exceeded.

As in the CAP 2000 program EPA is proposing that it
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may W t hdraw approval of a durability programor require its
nodi fication if it determ nes that the program does not neet
the objectives for a durability program The Agency is
proposing to give the manufacturer a prelimnary notice at
| east 60 days prior to rendering a final decision to
wi t hdraw approval for or require nodifications to a
durability procedure. During this period the manufacturer
may submit technical discussion, statistical analyses,
additional data, or other information that is relevant to
the decision. This may include an analysis to determ ne
whet her factors other than the durability program such as
part defects, are the source of the problem The
Adm nistrator will consider all information submtted by the
deadl i ne before reaching a final decision. A final decision
to withdraw approval or require nodification to a durability
procedure would apply to future applications for
certification and to the portion of the manufacturers
product line (or the entire product line) that the
Adm ni strator determnes to be affected.

| f the manufacturer was using the standard road cycle
or standard bench cycle, EPA would require the manufacturer
to adjust the durability process so it would achieve the
durability objective. The Agency is proposing two options
in this situation: (1) increasing future DFs by the average
percent-di fference between certification |levels and | U/P

data, or (2) increasing the whole vehicle mles driven or
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catal yst aging tinme by the average percent-difference
between certification levels and IUVP data. Additionally
t he manuf acturer may obtain approval for a new alternative
durability process that has been denonstrated to neet the
durability objective. |If the data set used in the analysis
contains less than 20 pieces of data, the Adm nistrator may
reduce the degree of adjustnent required to account for
uncertainty in the data.
E. Evaporative and refueling durability

For reasons described in section Il. above, EPA is
proposi ng that manufacturers determ ne the
evaporative/refueling deterioration using either whol e
vehicle durability or bench agi ng nmethods or a conbination
of the two nethods.

VWhol e Vehicle Evaporative/ Refueling Durability

EPA is proposing that manufacturers may conduct
evaporative and/or refueling durability program by running
the DDV on the SRC or an approved alternative road cycle and
conducting the applicable test at each testing point.

Manuf acturers may conbi ne exhaust and evaporative/refueling
whol e vehicle durability denonstrations.

Bench Aqi ng Evaporative/ Refueling Durability

EPA i s proposing that manufacturers may use bench
procedur es desi gned, using good engi neering judgenent, to
eval uate the follow ng potential causes of evaporative

em ssion deterioration and achieve the durability objective:
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(1) Cycling of canister |oading due to diurnal and
refueling events,

(2) Use of various conmercially available fuels,
including the Tier 2 requirenent to include al cohol fuel;

(3) Vibration of conponents;

(4) Deterioration of hoses, etc. due to environnental
condi tions; and

(5) Deterioration of fuel cap due to wear.

EPA is also proposing that it will allow manufacturers
to determ ne evaporative and refueling DF s based on good
engi neering judgenent w thout prior EPA approval.

F. Ef fective date and carryover of existing durability

dat a

1. Ef fective date

Today's action is proposed to becone effective with the
2006 nodel year. Because this is a Court-ordered action, we
believe that the rule should take effect in the shortest
anount of tine possible that provides nmanufacturers with
enough lead tine to conply with the new regul ations. W
consi dered proposing a 2005 nodel year effective date, but
we anticipate that the final rule will not be pronul gated
until March, 2004. By that tinme, many, if not al
manuf acturers will have conpleted the durability
denonstrati on phase of their certification process for the
2005 nodel year (which traditionally is launched in Fall of

t he previous cal endar year). Thus, a 2005 nodel year
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effective date would not provide manufacturers with enough
lead tine to conplete their durability denonstrations.
Therefore, we are proposing the 2006 nodel year effective
date which we believe provides adequate |ead tine for
manuf acturers to conply with today's proposed regul ati ons.

2. Carrying-over durability data

EPA is not proposing any changes to the carryover
provisions in the current regulations (ref. 40 CFR 86. 1839-
01). These provisions allow manufacturers to use durability
data that was previously generated and used to support
certification provided that the data "represent a worst case
or equivalent rate of deterioration". After the 2005 nodel
year, if a manufacturer can neet these requirenents, it may
use existing durability data (i.e., DFs or aged hardware)
t hat were approved prior to the vacature of the CAP 2000
regul ati ons. Approved carry-over durability data may be used
to support certification under the proposed rules.

EPA is proposing that the manufacturer may not,
however, continue to use CAP 2000 durability processes to
generate new data starting with the 2006 nodel year. Wen
t he proposed rul e becones effective in the 2006 nodel year,
manuf act urers nust use durability procedures that have been
approved under the new rules to generate new durability
denonstrati ons.
G M scel | aneous regul atory anendnments and corrections

1. Wth the addition of the new durability regul ations
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(sections 86.1823-06, 86.1824-06, and 86.1825-06), the
regul atory references in a nunber of other sections of

Subpart S of Part 86 have been updated accordingly.

2. Section 1864 of Subpart S is being noved to section
1801. This section describes the applicability of Subpart S
to heavy-duty vehicles, and is nore appropriately located in
the Applicability section of the regul ations.

3. An outdated address in section 1817-05 has been
corrected.

4. A typographical error in section 1830-01(c) has been
corrected.

5. Section 86.1824-07 was originally pronmulgated to add
the applicability to 2007 nodel year and | ater MDPVs and
HDVs. To inprove readability, this applicability has been
i ncorporated into 86.1824-06, and the original section is
reserved

6. Two corrections are being nade to Section 86.1806- 05,
on-board di agnostics. First, in a previous regul atory
action, this section was anended to add provisions for

di esel vehicles and HDVs and MDPVs. In doing this, an

i nadvertent error was made in paragraph (a)(3). The

provi sion allow ng conpliance with 86.004-17, in |lieu of
1806- 05, should be Iimted to apply only to MDPVs and HDVs.
The | anguage has been revised accordingly. Second, in the

original CAP 2000 regulation, there is an incorrect
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reference to section 86.094-17(e) and (f). The correct
reference is 1806-05(e) and (f).
V. What are the econom ¢ and environnental inpacts?

A. Economi c inpacts

1. Comparison to CAP 2000 econom c i npacts.

I n considering the economic and environnental inpacts
of today's proposal, we used the CAP 2000 regul ations as a
conpari son benchmark. In those regul ati ons, EPA estimated
that there would be an average annual net savings to the
autonotive industry of about $55 million. The analysis
performed to reach that conclusion was part of the record
for the CAP 2000 regul ati on, and was not contest ed.

As we drafted today's proposal, one of our goals was to
retain those savings. |In the CAP 2000 cost anal ysis, about
half of the total estinmated annual savings was attributed to
the durability conponent of the regul ations. The el enents of
CAP 2000 durability which provided the nost significant
savi ngs are:

a. Reduced nunber of durability data vehicles (DDVs).

The creation of the "durability group” under CAP 2000

al l oned manufacturers to significantly reduce the nunber of
required durability denonstrations. The savings that are
claimed in the CAP 2000 rule resulting fromthe "durability
group” provision come fromrequiring physically fewer DDVs,
fewer durability tests, and |less reporting (e.g. instead of

having to report 912 durability tests, there would only be
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620 tests). The "durability group" concept was not part of
the Ethyl v. EPA litigation, nor was it nmentioned in the
Court's opinion on this case. Thus EPA is not nodifying the
"durability group” regulations in today' s proposal.

In fact, it is possible that today's proposal could
actually slightly reduce sone costs to the industry, in that
manuf act urers usi ng one of the EPA-prescribed durability
processes (either whol e-vehicle or bench) would no | onger
have to provide a description of their durability process
(whi ch was required under CAP 2000, and would continue to be
required for manufacturers using custom zed procedures under
t oday' s proposal).

b. Reduced burden-hours per DDV. In addition to

fewer DDVs, EPA also slightly reduced the estimted nunber
of burden-hours required per DDV. As above, this el ement was
not affected by the Court mandate, and is not inpacted by
t oday's proposal .

2. Econom c inpact of today's rule

Today's proposal prescribes two nethods for determning
t he em ssion deterioration of vehicles over their useful
life periods - the whol e-vehicle procedure or the bench-
agi ng procedure. Details of how to performthese procedures
are prescribed in the proposed regul ati ons. Because these
procedures are simlar in nature to those approved by EPA

under the CAP 2000 regul ations, the added burden for
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manuf acturers utilizing themw |l be minimal.> The costs
involved with either of these processes (equipnment costs,
vehicle costs, testing costs, |abor costs, etc.) are fairly
fixed. Manufacturers using one of the prescribed nethods
will not be required to nake major changes to or add any new
equi pnent, test any additional vehicles with any additi onal
frequency, or to increase the anount of |abor. W expect

t hat manufacturers who, under the old CAP 2000 regul ati ons,
used a bench aging (or whol e-vehicle) process will continue
to use a bench aging (or whol e-vehicle) process - the only
difference is that now that process is codified.

Qur proposed regul ations also include the option for
manuf acturers to use custom zed or alternative procedures,
wi th EPA approval . The approval requires the manufacturer to
submt an anal ysis of about 20 in-use em ssion tests. Most
manufacturers will be able to utilize in-use data and
anal yses that they have previously collected from ot her
sources (such as the CAP 2000 in-use verification data).
Some manufacturers nmay need to augnent this data by running
a few additional tests, but this would be a small, one-tine
cost. EPA estimates that this small added cost is nore than
of fset by fact that once approved, manufacturers wll be
able to use their existing durability progranms w thout the

need to nmake any changes to those prograns.

*Added burden will be in the formof the one-tine reprogranm ng
of automated driving or bench-aging devices with the new driving/agi ng
cycle, and other mnor equi prent adjustnents.
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B. Envi ronnment al i npacts

In the CAP 2000 rule, no quantifiable environnental
benefits were projected. Intangible benefits were possible
due to the In-Use Verification Program (1 UVP) el enment of the
CAP 2000 rule - manufacturers would be able to use the in-
use data fromthis programto identify and fix in-use
conpl i ance problens and to nake inprovenents upon their
certification durability processes. This intangible benefit
is not changed in today's proposal - the in-use verification
programis not affected by the Court nmandate, and no changes
to this program are being proposed. EPA is proposing to
nodi fy an existing CAP 2000 provision whereby manufacturers
utilize the TUYP data to assess the ability of the
durability programto predict in-use conpliance. The
nodi fication includes nore explicit instructions as to what
the manufacturer is required to assess and when corrective
action is required (see section IlIl C). This proposed
provision will have the effect of inproving the predictive
qualities of the durability process, but again, with
i ntangi bl e environnmental benefits.
V. What are the opportunities for public participation?

A Copi es of this proposal and other related
i nformation.

1. Docket

EPA has established an official public docket for this
action under Docket ID No. QOAR-2002-0079. The official
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publ i c docket consists of the docunents specifically
referenced in this action, any public coments received, and
other information related to this action. Although a part
of the official docket, the public docket does not include
Confidential Business Information (CBI) or other information
whose disclosure is restricted by statute. The official
public docket is the collection of materials that is
avai |l abl e for public viewi ng by referencing Docket No. OAR-
2002- 0079 at the EPA Air Docket Section, (see "ADDRESSES"
section above). You may submit comments el ectronically, by
mai |, or through hand delivery/courier as described bel ow
To ensure proper receipt by EPA, identify the appropriate
docket identification nunber in the subject [ine on the
first page of your comment. Please ensure that your
comments are submtted within the specified conment period.
Comments received after the close of the comment period will
be marked "late.” EPA is not required to consider these
|ate comments. If you wish to submt CBI or information that
is otherwi se protected by statute, please followthe
instructions in Section V.B.3 Do not use EPA Dockets or e-
mail to submt CBI or information protected by statute.

2. Electronic Access

You may access this Federal Register docunent
el ectronically through the EPA Internet under the "Federal

Regi ster™ listings at http://ww. epa.gov/fedrgstr/.

An el ectronic version of the public docket is avail able
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t hrough EPA' s el ectronic public docket and comment system

EPA Dockets. You may use EPA Dockets at

http://ww. epa. gov/ edocket/ to submt or view public
comments, access the index listing of the contents of the
of ficial public docket, and to access those docunents in the
public docket that are available electronically. Once in
the system select "search,” then key in the appropriate
docket identification nunber.

Certain types of information wll not be placed in the
EPA Dockets. Information clainmed as CBl and ot her
i nformati on whose disclosure is restricted by statute, which
is not included in the official public docket, will not be
avai |l abl e for public viewing in EPA's electronic public
docket. EPA's policy is that copyrighted material will not
be placed in EPA's el ectronic public docket but wll be
available only in printed, paper formin the official public
docket. To the extent feasible, publicly avail able docket
materials will be nade available in EPA's electronic public
docket. Wen a docunent is selected fromthe index list in
EPA Dockets, the systemw || identify whether the docunent
is available for viewing in EPA's el ectronic public docket.
Al t hough not all docket materials may be avail abl e
el ectronically, you may still access any of the publicly
avai |l abl e docket materials through the docket facility
identified in Unit 1.B. EPA intends to work towards

providing el ectronic access to all of the publicly available
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docket materials through EPA's el ectronic public docket.

For public commenters, it is inportant to note that
EPA's policy is that public coments, whether submtted
el ectronically or in paper, will be nade avail able for
public viewwng in EPA's el ectronic public docket as EPA
receives themand w t hout change, unless the comrent
contains copyrighted material, CBI, or other information
whose disclosure is restricted by statute. Wen EPA
identifies a comment containing copyrighted material, EPA
will provide a reference to that material in the version of
the comment that is placed in EPA's electronic public
docket. The entire printed comrent, including the
copyrighted material, will be available in the public
docket .

Public comrents submtted on conputer disks that are
mai l ed or delivered to the docket will be transferred to
EPA' s el ectronic public docket. Public coments that are
mai |l ed or delivered to the Docket will be scanned and pl aced
in EPA's electronic public docket. Were practical,
physi cal objects will be photographed, and the phot ograph
will be placed in EPA's el ectronic public docket along with
a brief description witten by the docket staff.

B. Submitting Corments on This Proposal

You may submt comments electronically, by mail, by
facsimle, or through hand delivery/courier. To ensure

proper receipt by EPA, identify the appropriate docket
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identification nunber in the subject Iine on the first page
of your commrent. Pl ease ensure that your coments are
submtted within the specified comment period. Conments
received after the close of the comrent period will be
marked "late.” EPA is not required to consider these |ate
conment s.

1. El ectronically

| f you submt an electronic comment, EPA recommends
that you include your nanme, mailing address, and an e-nail
address or other contact information in the body of your
comment. Also include this contact information on the
outside of any disk or CD ROM you submit, and in any cover
| etter acconpanying the disk or CD ROM This ensures that
you can be identified as the submtter of the comment and
allows EPA to contact you in case EPA cannot read your
comment due to technical difficulties or needs further
i nformation on the substance of your comment. EPA's policy
is that EPA wll not edit your comment, and any identifying
or contact information provided in the body of a comment
will be included as part of the comment that is placed in
the official public docket, and nade available in EPA' s
el ectronic public docket. |[If EPA cannot read your conment
due to technical difficulties and cannot contact you for
clarification, EPA may not be able to consider your comrent.

a. EPA Docket s

Your use of EPA's electronic public docket to submt
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comments to EPA electronically is EPA's preferred nethod for
receiving comments. Go directly to EPA Dockets at
http://ww. epa. gov/ edocket, and follow the online
instructions for submtting comments. To access EPA' s

el ectroni c public docket fromthe EPA Internet Home Page,
select "Information Sources,"” "Dockets," and "EPA Dockets."
Once in the system select "Quick Search,” and then key in
Docket | D No. QAR-2002-0079 The systemis an "anonynous
access" system which nmeans EPA will not know your identity,
e-mai | address, or other contact information unless you
provide it in the body of your conment.

b. E-mail. Comments nay be sent by electronic nmail to
hormes. | i nda@pa. gov, Attention Docket I D No. QOAR-2002-0079
In contrast to EPA's el ectronic public docket, EPA s e-nmai
systemis not an "anonynous access" system If you send an
e-mai |l comment directly to the Docket w thout going through
EPA's el ectronic public docket, EPA' s e-mail system
automatically captures your e-mail address. E-mail addresses
that are automatically captured by EPA's e-nail system are
included as part of the comment that is placed in the
of ficial public docket, and made available in EPA's
el ectroni c public docket.

c. Disk or CD ROM

You may submt comments on a disk or CD ROMthat you
mail to the mailing address identified in section |.C. 2.

These el ectronic subm ssions will be accepted in WrdPerfect
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or ASCIl file format. Avoid the use of special characters
and any form of encryption.

2. By Mail

Send your comments to: Air Docket, Environnental
Protection Agency, Mailcode: 6102T, 1200 Pennsyl vani a Ave.,
NW Washi ngton, DC, 20460, Attention Docket |D No.
OAR- 2002- 0079.

3. By Hand Delivery or Courier

Del i ver your comments to: EPA Docket Center, (EPA/ DC)
EPA West, Room B102, 1301 Constitution Ave., NW Washi ngton,
DC., Attention Docket |ID No. OAR-2002-0079. Such deliveries
are only accepted during the Docket's normal hours of
operation from8:30 a.m to 4:30 p.m, Mnday through
Friday, excluding |egal holidays.

4. By Facsimle

Fax your comments to: (202) 566-1741, Attention Docket

I D. No. OAR-2002-0079

5. Submitting comments with proprietary information

Commenters who wish to submt proprietary information
for consideration should clearly separate such information
fromother comments by 1) |abeling proprietary information
"Confidential Business Information” and 2) sending
proprietary information directly to the contact person
listed (see "FOR FURTHER | NFORVATI ON CONTACT") and not to

t he public docket. This helps insure that proprietary
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information is not inadvertently placed in the docket. If a
commenter wants EPA to use a submi ssion | abeled as
confidential business information as part of the basis for
the final rule, then a non-confidential version of the
docunent, which sunmarizes the key data or information
shoul d be sent to the docket.

| nformati on covered by a claimof confidentiality wll
be disclosed by EPA only to the extent allowed and by the
procedures set forth in 40 CFR Part 2. [If no claimof
confidentiality acconpani es the subm ssion when it is

recei ved by EPA, the subm ssion may be nade available to the

public without notifying the commenters.

C. Areas where EPA specifically requests public coment

As di scussed in the previous section, the public is
invited to comment on any aspect of this proposed rule. The
followi ng are areas where EPA is specifically requesting

conment s:

8. Whet her the "equival ency factor” is properly classified
by EPA as not CBI.

9. What data provided by a manufacturer to obtain approval
for an alternative cycle should or should not be
classified as CBI.

10. The appropriateness of the proposed durability
obj ective (effective coverage of approximately 90
percent of the distribution of em ssion deterioration

rate on in-use candi date vehicles). EPA would
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11.

12.

13.

14.

15.

16.

17.

appreci ate any data showi ng the degree of coverage for
durability progranms approved under CAP 2000.

Whet her the Standard Road Cycle (SRC) achieves EPA's
durability objective. EPA would appreciate any

em ssion and/or catal yst tenperature data that
denonstrates how the SRC conpares to ot her cycles.

EPA is interested in receiving any catal yst tenperature
or em ssion data that exists on the SRC or other

m | eage accunul ati on road cycl es.

The appropriateness of the Standard Bench Cycle (SBQC)
EPA woul d appreci ate any catal yst tenperature data and
percent break-down of rich-|ean-stoichionetric A/IF
rati os that support the comments.

The appropri ateness of the Bench Aging Tine (BAT)
equation (and its coefficients) for a manufacturers
product line. EPA would appreciate catal yst
tenperature data paired with cal culated aging tines

t hat support the comments.

The appropriateness of the custom zation options and

t he approval process proposed.

The ability of outside parties to use the equival ency
factor to replicate the durability rates used by

manuf acturers during certification.

The appropriateness of the IUVP data feedback provision
of the proposal to acconplish the Agency's objective to

assure accurate durability processes. EPA would
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appreci ate any analysis of in-use data under the

proposed procedures that supports the comments.
D. Public Hearing

Anyone wi shing to present testinony about this proposal
at the public hearing (see "DATES") should notify the
general contact person (see "FOR FURTHER | NFORMATI ON
CONTACT") no later than five days prior to the day of the
hearing. The contact person should be given an estinmate of
the tinme required for the presentation of testinony and
notification of any need for audio/visual equipnent.
Testinmony will be scheduled on a first cone, first serve
basis. A sign-up sheet will be available at the
registration table the norning of the hearing for scheduling
t hose who have not notified the contact earlier. This
testimony will be scheduled on a first cone, first serve
basis to follow the previously schedul ed testinony.

EPA requests that approximtely 50 copies of the
statenent or material to be presented be brought to the
hearing for distribution to the audience. |In addition, EPA
would find it helpful to receive an advanced copy of any
statement or material to be presented at the hearing at
| east one week before the schedul ed hearing date. This is
to give EPA staff adequate tinme to review such materi al
before the hearing. Such advanced copi es should be
submtted to the contact person |isted.

The official records of the hearing will be kept open
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for 30 days followi ng the hearing to all ow subm ssion of
rebuttal and supplenentary testinony. All such subm ssions
should be directed to the Air Docket Section, Docket No.
OAR- 2002- 0079 (see "ADDRESSES'). The hearing will be
conducted informally, and technical rules of evidence wll
not apply. A witten transcript of the hearing will be

pl aced in the above docket for review. Anyone desiring to
purchase a copy of the transcript should make i ndivi dual
arrangenents with the court reporter recording the

pr oceedi ngs.

If no one indicates to EPA that they wish to present
oral testinony by the date given, the public hearing will be
cancel ed.

VI. \What are the Statutory and Executive Order Reviews for
this Proposed Rul e?

A. Executive Order 12866: Regul atory Pl anni ng and
Revi ew

Under Executive Order 12866 (58 FR 51735 Qct ober 4,
1993), EPA nust determ ne whether the regulatory action is
"significant” and therefore subject to Ofice of Managenent
and Budget (OWVB) review and the requirenents of this
Executive Oder. The Oder defines a "significant
regul atory action” as one that is likely to result in a rule
t hat may:

(1) Have an annual effect on the econony of $100

mllion or nore or adversely affect in a material way
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t he econony, a sector of the econony, productivity,
conpetition, jobs, the environnent, public health or
safety, or State, Local, or Tribal governnents or
conmuni ti es;

(2) Create a serious inconsistency or otherw se
interfere with an action taken or planned by anot her
agency;

(3) Materially alter the budgetary inpact of
entitlements, grants, user fees, or |oan prograns, or
the rights and obligations of recipients thereof; or
(4) Raise novel legal or policy issues arising out of
| egal mandates, the President's priorities, or the

principles set forth in the Executive O der

Pursuant to the terns of Executive Order 12866, OMB has

notified EPA that it considers this a "significant
regul atory action”™ within the neaning of the Executive
Order. EPA has submitted this action to OVB for review
Changes nmade in response to OVB suggestions or
recommendations will be docunmented in the public record.

B. Paperwork Reduction Act

This action does not inpose any new i nformation
col l ecti on burden under the provisions of the Paperwork
Reduction Act, 44 U S.C. 3501 et seq. However, the Ofice
of Managenment and Budget (OVB) has previously approved the
information collection requirenents contained in the

exi sting regul ations (64 FR 23906) under the provisions of
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t he Paperwork Reduction Act, 44 U S.C. 3501 et seq. and has
assigned OVB control nunber 2060-0104, EPA | CR nunber
0783.44. A copy of the OVB approved Information Collection
Requests (I CR) nmay be obtained from Susan Auby, Collection
Strategies Division; U S Environmental Protection Agency
(2822T); 1200 Pennsyl vani a Ave., NW Washi ngton, DC 20460 or
by calling (202) 566-1672.

Burden neans the total tinme, effort, or financial
resources expended by persons to generate, maintain, retain,
or disclose or provide information to or for a Federal
agency. This includes the tinme needed to review
instructions; develop, acquire, install, and utilize
t echnol ogy and systens for the purposes of collecting,
val idating, and verifying information, processing and
mai ntai ning i nformation, and disclosing and providing
i nformation; adjust the existing ways to conply with any
previ ously applicable instructions and requirenments; train
personnel to be able to respond to a collection of
i nformation; search data sources; conplete and review the
collection of information; and transmt or otherw se
di scl ose the information.

An Agency may not conduct or sponsor, and a person is
not required to respond to a collection of information
unless it displays a currently valid OVB control nunber. The
OMB control nunbers for EPA's regulations are listed in 40

CFR Part 9 and 48 CFR Chapter 15.
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C. Regulatory Flexibility Act

The Regul atory Flexibility Act generally requires an
agency to conduct a regulatory flexibility analysis of any
rul e subject to notice and conment rul emaki ng requirenents
unl ess the agency certifies that the rule will not have a
significant econom c inpact on a substantial nunber of small
entities. Small entities include small businesses, small
not-for-profit enterprises, and small governnent al
jurisdictions.

For purposes of assessing the inpacts of today's rule
on small entities, small entity is defined as: (1) a snal
busi ness that manufacturers autonobiles as defined by NAIC
code 336111. Based on Small| Business Adm nistration size
standards, a small business for this NAIC code is defined as
a manufacturer having | ess than 1000 enpl oyees; (2) a snal
governnental jurisdiction that is a government of a city,
county, town, school district or special district with a
popul ati on of |ess than 50,000; and (3) a small organization
that is any not-for-profit enterprise which is independently
owned and operated and is not domnant in its field.

After considering the econom c inpacts of today’'s
proposed rule on small entities, | certify that this action
wi Il not have a significant econom c inpact on a substantia
nunber of small entities. The requirenments are only
applicable to manufacturers of notor vehicles, a group which

does not contain a substantial nunber of small entities. Cut
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of a total of approximtely 80 autonotive manufacturers
subj ect to today's proposal, EPA estinmates that
approxi mately 15-20 of these could be classified as snal
entities based on SBA size standards. EPA's CAP 2000
conpliance regul ations include nunmerous regulatory relief
provi sions for such small entities. Those provisions remain
in effect and are not inpacted by today's proposal. Thus,
we have determ ned that small entities will not experience
any econom c inmpact as a result of this proposal. W
continue to be interested in the potential inpacts of the
proposed rule on small entities and wel cone coments on
i ssues related to such inpacts.
D. Unf unded Mandat es Reform Act

Title Il of the Unfunded Mandates Reform Act of 1995
(UVRA), Pub. L. 104-4, establishes requirenents for Federal
agencies to assess the effects of their regulatory action on
state, local, and tribal governments and the private sector
Under section 202 of the UVRA, EPA generally nust prepare a
witten statenent, including a cost-benefit analysis, for
proposed and proposed rules with "Federal nandates” that may
result in expenditures by state, local, and tri bal
governnments, in the aggregate, or by the private sector, of
$100 million or nore in any one year. Before promulgation
an EPA rule for which a witten statement is needed, section
205 of the UWRA generally requires EPA to identify and

consi der a reasonabl e nunmber of regulatory alternatives and
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adopt the |east costly, nobst cost-effective or |east
burdensone alternative that achieves the objectives of the
rule. The provisions of section 205 do not apply when they
are inconsistent wth applicable |law. Mreover, section 205
allows EPA to adopt an alternative other than the |east
costly, nost cost-effective or |east burdensone alternative
if the Adm nistrator publishes with the proposed rule an
expl anation why that alternative was not adopted.

Before we establish any regul atory requirenent that may
significantly or uniquely affect small governnents,
including tribal governnents, we nust devel op, under section
203 of the UVRA, a small governnent agency plan. The plan
nmust provide for notifying potentially affected snal
governnents, enabling officials of affected snal
governnments to have nmeaningful and tinmely input in the
devel opment of our regulatory proposals with significant
federal intergovernnmental mandates. The plan nust al so
provide for informng, educating, and advising small
governments on conpliance with the regulatory requirenents.

EPA believes this proposed rule contains no federal
mandates for state, local, or tribal governnments. Nor does
this rule have federal nandates that may result in the
expenditures of $100 million or nore in any year by the
private sector as defined by the provisions of Title Il of
the UMRA. Nothing in the proposed rule would significantly

or uniquely affect small governnents.
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E. Executive Order 13132 (Federalism

Executive Order 13132, entitled "Federalisnt (64 FR
43255, August 10, 1999), requires EPA to devel op an
accountabl e process to ensure "nmeaningful and tinely input
by State and local officials in the devel opnment of
regul atory policies that have federalisminplications.”
"Policies that have federalisminplications" is defined in
the Executive Order to include regulations that have
"substantial direct effects on the States, on the
rel ati onshi p between the national government and the States,
or on the distribution of power and responsibilities anong
t he various |evels of governnent."

This proposed rule will inpose no direct conpliance
costs on states. Thus, Executive Order 13132 does not apply
to this rule.

In the spirit of Executive Oder 13132, and consi stent
with EPA policy to pronote conmuni cations between EPA and
State and | ocal governnments, EPA specifically solicits
comment on this proposed rule from State and | ocal
of ficials.

F. Executive Order 13175: Consultation and
Coordi nation with Indian Tribal Governnents

Executive Order 13175, entitled "Consultation and
Coordination with Indian Tribal Governnents"” (65 FR 67249,
Novenber 6, 2000), requires EPA to devel op an accountabl e

process to ensure "meaningful and tinely input by tribal
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officials in the devel opnent of regulatory policies that
have tribal inplications.” "Policies that have triba
inplications"” is defined in the Executive Oder to include
regul ati ons that have "substantial direct effects on one or
nore Indian tribes, on the rel ationship between the Federal
governnent and the Indian tribes, or on the distribution of
power and responsibilities between the Federal governnent
and Indian tribes.”

Thi s proposed rul e does not have tribal inplications.
It will not have substantial direct effects on tribal
governnents, on the rel ationship between the Federal
governnent and Indian tribes, or on the distribution of
power and responsibilities between the Federal governnent
and Indian tribes, as specified in Executive O der 13175.
The requirenments proposed by this action inpact private
sector businesses, particularly the autonotive and engi ne
manuf acturing industries. Thus, Executive Order 13175 does
not apply to this rule.

G Executive Oder 13045: Children’s Health
Protection

Executive Order 13045: "Protection of Children from
Environnental Health R sks and Safety Ri sks" (62 FR 19885,
April 23, 1997) applies to any rule that: (1) is determ ned
to be economcally significant as defined under E. O 12866,
and (2) concerns an environnental health or safety risk that

EPA has reason to believe nmay have a disproportionate effect
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on children. If the regulatory action neets both criteria,

t he Agency nust evaluate the environnental health or safety
effects of the planned rule on children, and explain why the
pl anned regul ation is preferable to other potentially
effective and reasonably feasible alternatives consi dered by
t he Agency.

EPA believes this proposed rule is not subject to the
Executive Order because it is not an economcally
significant regulatory action as defined by E.O 12866.

H  Executive Order 13211: Actions That Significantly

Affect Energy Supply, Distribution, or Use

This rule is not subject to Executive Order 13211,
"Actions Concerning Regulations That Significantly Affect
Energy Supply, Distribution, or Use" (66 FR 28355, My 22,
2001) because it is not a significant regulatory action
under Executive Order 12866.

. National Technol ogy Transfer Advancenent Act

Section 12(d) of the National Technol ogy Transfer and
Advancenment Act of 1995 (NTTAA), Pub. L. 104-113, 12(d) (15
U S. C 272), directs the EPA to use voluntary consensus
standards (VCS) in its regulatory activities unless to do so
woul d be inconsistent with applicable |aw or otherw se
inmpractical. Voluntary consensus standards are technical
standards (e.g., materials specifications, test nethods,
sanpl i ng procedures, business practices, etc.) that are

devel oped or adopted by voluntary consensus standard bodi es.
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The NTTAA requires EPA to provide Congress, through QOVB,
expl anati ons when the Agency deci des not to use avail able
and applicabl e voluntary consensus standards.

Thi s proposed rul e does not involve consideration of
any new technical standards. The durability test procedures
that EPA i s proposing are uni que and have not been

previ ously published in the public domain.

Li st of Subjects
40 CFR Part 9

Reporting and recordkeepi ng requirenents.

40 CFR Part 86

Envi ronnental protection, Air pollution control, Mtor
vehicl e pollution, Confidential business information,
Reporting and recordkeepi ng requirenents.

Dated: [insert signature date]

M chael O Leavitt
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For the reasons set out in the preanble, The Environnent al
Protection Agency title 40, chapter | of the Code of Federal
Regul ati ons proposed to be anended as foll ows:
Part 86--Control of em ssions fromnew and in-use hi ghway
vehi cl es and engi nes
1. The authority citation for part 86 continues to read as
fol |l ows:
Aut hority: 42 U . S.C. 7401-7671q.
Subpart S--General conpliance provisions for control of Ar
Pol lution fromnew and in-use |ight-duty vehicles, |ight-
duty trucks, and conplete otto-cycle heavy-duty vehicles
2. Amend 886.1801-01 to add a new paragraph (i) to read as
fol |l ows:
§86. 1801- 01 Applicability.
(1) Optional chassis certification for diesel
vehi cl es.

(1) A manufacturer may optionally certify 2007 and | ater
nodel year heavy-duty diesel vehicles under 14,000 pounds
GWR to the standards specified in 886.1816-08. Such
vehi cl es nmust neet all requirenments of Subpart S that are
applicable to Gtto-cycle vehicles, except for evaporative,
refueling, and OBD requirenents.

(2) Diesel vehicles optionally certified under this

section are subject to the OBD requirenents of 886.005-17.
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(3) Diesel vehicles optionally certified under this
section may be tested using the test fuels, sanpling
systens, or analytical systens specified for diesel engines
in Subpart N of this part.

(4) Diesel vehicles optionally certified under this
section may not be included in any averagi ng, banking, or
tradi ng program

(5) The provisions of 886.004-40 apply to the engines in
vehicles certified under this section.

(6) Diesel vehicles nmay be certified under this section
to the standards applicable to nodel year 2008 prior to
nodel year 2008.

(7) Diesel vehicles optionally certified under this
section in nodel years 2007, 2008, or 2009 shall be included
in phase-in calculations specified in 886.007-11(Q).

3. Amend 886. 1803-01 by adding a new definition in
al phabetical order, to read as foll ows:

886. 1803-01 Definitions.

* * * * *

Secondary air injection nmeans an system whereby air (not

i ngested by the engine) is introduced into the exhaust

systemin front of a catalyst.

* * * * *

4. Amend 886. 1804-01 by addi ng new acronyns in
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al phabetical order, to read as foll ows:

886. 1804- 01 Acronyns and abbrevi ati ons.

* * * * *

z
S

Ai r/ Fuel

* * * * *

w
2

Bench Aging Tine

* * * * *

w
vy
O

St andard Bench Cycle

* * * * *

3
@

St andard Road Cycl e

* * * * *

5. Amend 886.1817-05 by revising paragraph (i)(3)(i) to
read as foll ows:
886.1817-05 Conpl ete heavy-duty vehicl e averagi ng, trading,

and banki ng program

(i)* * *

(3)* * *

(i) These reports shall be submtted within 90 days of
the end of the nodel year to: Director, Certification and
Compliance Division, U 'S. Environnental Protection Agency,
Mai | Code 6405J, 1200 Pennsyl vani a Ave. NW 20460.

6. Add a new 886.1823-06 subpart S to read as foll ows:

886. 1823-06 Durability denonstration procedures for exhaust
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em ssi ons.

This section applies to all vehicles which neet the
applicability provisions of 886.1801. Eligible small vol une
manuf acturers or small volunme test groups may optionally
nmeet the requirenents of 8886.1838-01 and 86.1826-01 in lieu
of the requirenents of this section. A separate durability
denonstration is required for each durability group.

(a) Durability program objective. The durability
program nust predict an expected in-use em Ssion
deterioration rate and em ssion |evel that effectively
represents a significant majority (approximately 90 percent)
of the distribution of emssion |evels and deterioration in
actual use over the full and internediate useful life of
candi date i n-use vehicles of each vehicle design which uses
the durability program

(b) Required durability denmonstration. Mnufacturers
must conduct a durability denonstration for each durability
group using a procedure specified in either paragraph (c),
(d), or (e) of this section.

(c) Standard whol e-vehicle durability procedure. Thi s

procedure consi sts of conducting m | eage accumnul ati on and
periodic testing on the durability data vehicle, selected
under the provisions of 886.1822 as descri bed bel ow

(1) M1 eage accunul ati on nust be conducted using the
standard road cycle (SRC). The SRC is described in Appendi x

V of this part.
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(1) MIleage accunul ation on the SRC may be conducted on
a track or on a mleage accumnul ati on dynanoneter

(1i) The fuel used for mleage accunul ati on nust conply
with the m | eage accunul ati on fuel provisions of 886.113 for
the applicable fuel type (e.g., gasoline or diesel fuel).

(iii) The DDV nust be ballasted to a m nimum of the
| oaded vehicle weight for light-duty vehicles and a m ni mum
of the ALVW for all other vehicles.

(i1v) The m | eage accumnul ati on dynanoneter nust be setup
as foll ows:

(A) The sinmulated test weight will be the equival ent
test weight specified in 886.129 using a weight basis of the
| oaded vehicle weight for light-duty vehicles and ALVW f or
all other vehicles.

(B) The road force sinulation will be determ ned
according to the provisions of 886.129.

(© The manufacturer will control the vehicle, engine,
and/ or dynanoneter as appropriate to follow the SRC using
good engi neering judgenent.

(2) M1 eage accunul ati on nust be conducted for at |east
75% of the applicable full useful life mleage period
specified in 886.1805. |If the m|eage accunulation is |ess
than 100% of the full useful life m|eage, then the DF
cal cul ated according to the procedures of paragraph
(f)(1)(ii) of this section nust be based upon a line

projected to the full-useful life m|eage using the upper 80
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percent statistical confidence |imt calculated fromthe
em ssi on dat a.

(3) If a manufacturer elects to calculate a DF pursuant
to paragraph (f)(1) of this section, then it nust conduct at
| east one FTP em ssion test at each of five different
m | eage points sel ected using good engi neering judgenent.
Addi tional testing may be conducted by the manufacturer
usi ng good engi neering judgenent. The required testing nust
include testing at 5,000 mles and at the highest m | eage
point run during mleage accunul ation (e.g. the full useful
life mleage).

(d) Standard bench-aging durability procedure. This

procedure is not applicable to diesel fueled vehicles or
vehi cl es which do not use a catalyst as the principle after-
treatment em ssion control device. This procedure requires
installation of the catal yst-plus-oxygen-sensor systemon a
catal yst agi ng bench. Aging on the bench is conducted by
foll owi ng the standard bench cycle (SBC) for the period of
time calculated fromthe bench aging tinme (BAT) equation.
The BAT equation requires, as input, catalyst tinme-at-
tenperature data neasured on the SRC

(1) Standard bench cycle (SBC). Standard catal yst bench

aging is conducted follow ng the SBC
(i) The SBC nmust be run for the period of tine
cal cul ated fromthe BAT equati on.

(ii) The SBC is described in Appendix VIl to Part 86.

137



(2) Catalyst tinme-at-tenperature data

(i) Catal yst tenperature nust be measured during at
| east two full cycles of the SRC.

(ii) Catalyst tenperature nmust be neasured at the
hi ghest tenperature location in the hottest catal yst on the
DDVv.

(iii) Catalyst tenmperature nust be neasured at the
rate of one hertz (one neasurenent per second).

(iv) The neasured catal yst tenperature results nust be
tabulated into a histogramw th tenperature bins of no
| arger than 25° C

(3) Bench aging tine. Bench aging tinme is cal cul ated

usi ng the bench aging tinme (BAT) equation as foll ows:
t, for a tenperature bin =t, e((®™ - (RTv)

Total t, = Sumof t, over all the tenperature bins

Bench Aging Tine = A (Total t. )

Where:

A= 1.1 This value adjusts the catalyst aging tine to
account for deterioration fromsources other than
t hermal aging of the catal yst.

R = Catalyst thermal reactivity coefficient. For the SBC,
R=17500 for Tier 2 vehicles and R=18500 for all other

vehi cl es.
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t, = The tinme (in hours) nmeasured within the prescribed

tenperature bin of the vehicle' s catal yst tenperature

hi stogram adjusted to a full useful life basis E.g., if

t he hi stogram represented 400 mles, and full useful

life was 100,000 mles; all histogramtine entries

woul d be multiplied by 250 (100000/400).

Total t, =

t, for a bin

The equivalent tine (in hours) to age the
catal yst at the tenperature of T, on the

catal yst agi ng bench using the catal yst aging
cycle to produce the sane anpunt of
deterioration experienced by the catal yst due
to thermal deactivation over the vehicle's
full useful life

The equivalent tine (in hours) to age the
catal yst at the tenperature of T, on the

catal yst agi ng bench using the catal yst aging
cycle to produce the sane anpunt of
deterioration experienced by the catal yst due
to thermal deactivation at the tenperature
bin of T, over the vehicle s full useful

life.

T, = The effective reference tenperature (in °K) of the

catal yst on the catal yst bench.

T, = The m d-point tenperature (in °K) of the tenperature

bin of the vehicle on-road catal yst tenperature

hi st ogram
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(4) Effective reference tenperature on the SBC. The

effective reference tenperature of the standard bench cycle
(SBC) is determned for the actual catal yst system design
and actual aging bench which will be used using the
foll owi ng procedures:

(1) Measure tine-at-tenperature data in the catal yst
system on the catal yst aging bench follow ng the SBC.

(A) Catalyst tenperature nust be neasured at the
hi ghest tenperature |ocation of the hottest catalyst in the
system

(B) Catalyst tenperature nust be neasured at the rate
of one hertz (one neasurenent per second) during at |east 20
m nutes of bench aging.

(C© The neasured catal yst tenperature results nust be
tabulated into a histogramw th tenperature bins of no
| arger than 10° C

(i1) The BAT equation nust be used to calculate the
effective reference tenperature by iterative changes to the
reference tenperature (T,) until the calculated aging tine
equal s the actual time represented in the catalyst
tenperature histogram The resulting tenperature is the
effective reference tenperature on the SBC for that catalyst
system and agi ng bench.

(5) Catalyst Aging Bench. The manufacturer nust

desi gn, using good engi neering judgenent, a catal yst aging

bench that follows the SBC and delivers the appropriate
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exhaust flow, exhaust constituents, and exhaust tenperature
to the face of the catalyst.
(1) A manufacturer may use the criteria and equi pnent
di scussed in Appendix VIII to part 86 to develop its
catal yst agi ng bench w thout prior Agency approval. The
manuf act urer may use another design that results in
equi val ent or superior results with advance Agency approval.
(1i) Al bench aging equi pnment and procedures mnust
record appropriate information (such as nmeasured A/F ratios
and tinme-at-tenperature in the catalyst) to assure that
sufficient aging has actually occurred.

(6) Required Testing. |If a manufacturer is electing to

calculate a DF (as discussed in paragraph (f) (1) of this
section), then it must conduct at |east two FTP em ssions
tests on the DDV before bench aging of em ssion control
hardware and at |east two FTP em ssion tests on the DDV
after the bench-aged em ssion hardware is re-install ed.
Addi tional testing may be conducted by the manufacturer

usi ng good engi neering judgenent.

(e) Additional durability procedures.

(1) Wole vehicle durability procedures. A manufacturer

may use either a custom zed SRC or an alternative road cycle
for the required durability denonstration, with prior EPA
approval .

(i) Custom zed SRC. A customized SRC is the SRC run

for a different nunber of mles and/or using a different
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m | eage accunul ation fuel with higher levels of certain
conpounds that may | ead to catal yst poisoning, such as
phosphorus, sulfur and | ead, than specified in paragraph
(c)(1)(ii) of this section

(ii) Alternative Road Cycle. An alternative cycle is a

whol e vehicle m|eage accunul ation cycle that uses a

di fferent speed-versus-tine trace than the SRC, conducted
for either the full useful life mleage or for Iess than
full useful Iife mleage. An alternative road cycle may al so
i nclude the use of fuel with higher |evels of certain
conmpounds that may | ead to catal yst poisoning, such as
phosphorus, sulfur and | ead, than specified in paragraph
(c)(1)(ii) of this section

(tii1) Approval Criteria. The manufacturer nust obtain

approval from EPA prior to using a custom zed/alternative
road cycle. EPA may approve a custom zed/alternative cycle
when the manufacturer denonstrates that the cycle is
expected to achieve the durability program objective of
paragraph (a) of this section for the breadth of vehicles
using the custom zed/alternative cycle. To obtain approval
t he manufacturer nust submt all the follow ng information
and performall the follow ng anal yses:

(A) The manufacturer nust supply in-use FTP em ssion
data on past nodel year vehicles which are applicable to the
vehicle designs it intends to cover with the

custom zed/ al ternative cycle.
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(1) The anpunt of in-use em ssion data required to
denonstrate the effectiveness of a custom zed/alternative
cycle in nmeeting the durability objective is based on
whet her the custom zed/alternative cycle is nore or |ess
severe than the SRC. |In nost cases, EPA will accept a
m ni mum of 20 candi date i n-use vehicles tested as-received
on the FTP cycle. If the custom zed/alternative cycle is
significantly nore severe than the SRC, EPA may accept |ess
data. Conversely, if the custom zed/alternative cycle is
significantly | ess severe than the SRC, EPA may require nore
data, up to a maxi mum of 30 vehi cl es.

(2) This data set nust consist of randomy procured
vehicles fromactual custoner use. The vehicles selected
for procurement will cover the breadth of the vehicles that
t he manufacturer intends to certify using the
custom zed/ al ternative cycle. Vehicles should be procured
and FTP tested in as-received condition under the guidelines
of the high mleage | UY/P program (ref: 40 CFR 86. 1845-04).

(3) Manufacturers may use previously generated in-use
data fromthe CAP 2000 IUVP or the RDP "reality check" in-
use programas well as other sources of in-use em ssions
data for approval under this section.

(4) Manufacturers nust renobve unrepresentative data
fromthe data set using good engineering judgenent. The
manuf act urer must provide EPA with the data renoved fromthe

analysis and a justification for the renoval of that data.
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(5 Manufacturers nmay supply additional in-use data.

(B) The manufacturer nmust submit an anal ysis which
i ncludes a conparison of the relative stringency of the
custom zed/ alternative cycle to the SRC and a cal cul at ed
equi val ency factor for the cycle.

(1) The equival ency factor may be determ ned by an
eval uation of the SRC and the custom zed/al ternative cycle
using catalyst time-at-tenperature data fromboth cycles and
t he BAT equation to calculate the required bench aging tine
of each cycle. The equivalency factor is the ratio of the
aging tinme on the alternative cycle divided by the aging
time on the SRC

(2) If emssions data is available fromthe SRC as
well as tinme-at-tenperature data, then that em ssions
information may be included in the evaluation of the
relative stringency of the two cycles and the devel opnent of
t he equi val ency factor.

(3) A separate equivalency factor may be determ ned for
each test group, or test groups may be conbi ned toget her
(using good engi neering judgenent) to calculate a single
equi val ency factor.

(© The manufacturer nmust submit an anal ysis which
eval uates whether the durability objective will be achieved
for the vehicle designs which will be certified using the
custom zed/ alternative cycle. The analysis nust address of

the follow ng el enents:
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(1) How the durability objective has been achi eved
using the data submitted in paragraph (e)(1)(iii)(A) of this
secti on.

(2) How the durability objective will be achieved for
t he vehicle designs which will be covered by the
custom zed/ alternative cycle. This analysis should consider
the em ssions deterioration inpact of the design differences
between the vehicles included in the data set required in
(e)(1)(iii)(A) of this section and the vehicle designs that
t he manufacturer intends to certify using the
custom zed/ al ternative cycle.

(2) Bench-aging durability procedures. A manufacturer

may use a custom zed or alternative bench aging durability
procedure for a required durability denonstration, if
approved as described in paragraphs (e)(2)(i) through (vii)
of this sectiion. A custom zed/alternative bench aging
procedure nmust use vehicle performance data (such as

catal yst tenperature) nmeasured on an approved road cycle as
part of the algorithmto cal cul ate bench aging tine. The
manuf act urer nust obtain approval fromthe Agency prior to
using a custom zed bench durability procedure.

(i) The lower control tenperature on the SBC may be
nodi fied wi thout prior EPA approval provided that the high
control tenperature is set 90° C above the |ower contro
tenperature and an approved BAT equation is used to

cal cul ate bench aging tine.
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(i1) The R-factor used in EPA' s BAT equation may be
determ ned experinentally using EPA' s standard procedures
(specified in Appendix | X of this part) without prior EPA
approval. Oher experinental techniques to calculate the R
factor require advance EPA approval. To obtain approval, the
manuf act urer nust denonstrate that the cal cul ated bench
aging tine results in the same (or |arger) anount of
em ssion deterioration as the associ ated approved road
cycl e.

(iii) The A-factor used in EPA's BAT equation may be
nodi fi ed, using good engi neering judgenment w thout prior EPA
approval, to ensure that the nodified durability process
wi |l achieve the durability objective of paragraph (a) of
this section.

(iv) Bench aging may be conducted using fuel with
addi tional conpounds that nmay | ead to catal yst poi soning,
such as phosphorus, sulfur or |ead, wthout prior EPA
approval. A manufacturer using fuel with these additional
conpounds may either calculate a new R-factor or A-factor to
assure that the durability objective of paragraph (a) of
this section is properly achieved regardl ess of the use of
wor st -case fuel usage, in which case the approval criteria
for those changes woul d apply.

(v) An approved custom zed/alternative road cycle may
be used to devel op catal yst tenperature histograns for use

in the BAT equation without additional EPA approval beyond
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t he original approval necessary to use that cycle for
m | eage accunul ati on.

(vi) Adifferent bench cycle than the SBC may be used
during bench aging with prior EPA approval. To obtain
approval the manufacturer nust denonstrate that bench aging
wi th the new bench cycle provides the sanme or | arger anount
of em ssion deterioration as the associated approved road
cycl e.

(vii) Adifferent nethod to cal cul ate bench aging tine
may be used with prior EPA approval. To obtain approval the
manuf act urer nust denonstrate that bench aging for the tine
calculated by the alternative nethod results in the sane or
| arger anmount of em ssion deterioration as the associ ated
approved road cycl e.

(f) Use of deterioration programto determ ne

conpliance with the standard. A manufacturer may select from

two nethods for using the results of the deterioration
programto determ ne conpliance with the applicable em ssion
standards. Either a deterioration factor (DF) is cal cul ated
and applied to the em ssion data vehicle (EDV) em ssion
results or aged conponents are installed on the EDV prior to
em ssion testing.

(1) Deterioration factors.

(1) Deterioration factors are calculated using all FTP
em ssion test data generated during the durability testing

program except as noted:
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(A) Multiple tests at a given m | eage point are
aver aged together unless the sanme nunber of tests are
conducted at each m | eage point.

(B) Before and after maintenance test results are
aver aged toget her.

(C) Zero-mle test results are excluded fromthe
cal cul ati on

(D) Total hydrocarbon (THC) test points beyond the
50,000-mle (useful life) test point are excluded fromthe
intermedi ate useful life deterioration factor cal cul ation

(E) A procedure may be enployed to identify and renove
fromthe DF cal culation those test results determ ned to be
statistical outliers providing that the outlier procedure is
consistently applied to all vehicles and data points and is
approved in advance by the Adm nistrator.

(ii) The deterioration factor nust be based on a
| i near regression, or another regression techni que approved
in advance by the Admi nistrator. The deterioration nust be a
mul tiplicative or additive factor. Separate factors wll be
cal cul ated for each regul ated em ssion constituent and for
the full and internedi ate useful life periods as applicable.
Separate DF's are calculated for each durability group
except as provided in 8§ 86.1839.

(A Amltiplicative DF wll be cal cul ated by taking

the ratio of the full or internediate useful |ife m|leage

| evel, as appropriate (rounded to four decimal places),
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di vided by the stabilized mleage (reference 886.1831-01(c),
e.g., 4000-mle) level (rounded to four decimal places) from
t he regression analysis. The result nust be rounded to

t hree-deci mal pl aces of accuracy. The rounding required in

t hi s paragraph nust be conducted in accordance with

886.1837. Cal cul ated DF val ues of |ess than one nust be
changed to one for the purposes of this paragraph.

(B) An additive DF will be calculated to be the
di fference between the full or internediate useful life
m | eage |l evel (as appropriate) mnus the stabilized m | eage
(reference 886.1831-01(c), e.g. 4000-mle) level fromthe
regression analysis. The full useful life regressed em ssion
val ue, the stabilized m | eage regressed em ssion val ue, and
the DF result nust be rounded to the sane precision and
usi ng the same procedures as the raw em ssion results
according to the provisions of 886.1837-01. Cal cul ated DF
val ues of |l ess than zero nust be changed to zero for the
pur poses of this paragraph.

(iii1) The DF cal cul ated by these procedures will be
used for determning full and intermedi ate useful life
conpliance with FTP exhaust em ssion standards, SFTP exhaust
em ssi on standards, and cold CO em ssion standards. At the
manuf acturer's option and using procedures approved by the
Adm ni strator, a separate DF may be cal cul at ed excl usively
using cold COtest data to determ ne conpliance with cold CO

em ssion standards. Also at the manufacturer's option and
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usi ng procedures approved by the Adm nistrator, a separate
DF may be cal cul at ed excl usively using USO6 and/or air
conditioning (SC03) test data to determ ne conpliance with
the SFTP em ssi on standards.

(2) Installation of aged conponents on eni ssion data

vehicles. For full and internmedi ate useful life conpliance
determ nation, the manufacturer may elect to install aged
conponents on an EDV prior to em ssion testing rather than
applying a deterioration factor. Different sets of
conponents may be aged for full and internediate useful life
peri ods. Conponents nust be aged using an approved
durability procedure that conplies with paragraph (b) of
this section. The |list of conmponents to be aged and
subsequently installed on the EDV nust sel ected using good
engi neering judgenent.

(g) Em ssion conponent durability. The manufacturer

must use good engi neering judgnment to determ ne that al
exhaust em ssion-rel ated conponents are designed to operate
properly for the full useful life of the vehicles in actual
use.

(h) Application of the durability procedure to future

durability groups. The manufacturer may apply a durability

procedure to a durability group, including durability
groups in future nodel years, if the durability process
approved under paragraph (c) of this section will achieve

t he objective of paragraph (a) of this section for that
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durability group. The manufacturer nust use good
engi neering judgnment in determning the applicability of an
approved durability procedure to a durability group.

(1) The manufacturer may nodify an approved durability
procedure by increasing or decreasing the nunber of mles
run on an approved road cycle to represent full or
internedi ate useful |ife em ssions deterioration or by
changi ng the A-Factor in the BAT equation for a bench aging,
usi ng good engi neering judgnment, to ensure that the nodified
procedure will achieve the objective of paragraph (a) of
this section for that durability group.

(2) The manufacturer nust notify the Adm nistrator of
its determ nation to use an approved (or nodified)
durability procedure on particular test groups and
durability groups prior to em ssion data vehicle testing for
the affected test groups (notification at an annual preview
nmeeting schedul ed before the manufacturer begins
certification activities for the nodel year is preferred).

(3) Prior to certification, the Adm nistrator may
reject the manufacturer's determnation in paragraph (h) of
this section to apply an approved or nodified durability
procedure for a durability group or test group if:

(1) it is not nmade using good engi neering judgnent,
(ii) it fails to properly consider data collected under
t he provisions of 8886.1845-04, 86.1846-01, and 86.1847-01

or other information, or
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(iii) the Admnistrator determnes that the durability
procedure has not been shown to achieve the objective of
paragraph (a) of this section for particular test groups
whi ch the manufacturer plans to cover with the durability
procedure.

(i) Evaluation of the certification durability

pr ocedur es based on in-use enissions data.

(1) Manufacturers nust use the information gathered
fromthe 1U/P, as well as other sources of in-use em ssions
data, to periodically review whether the durability
procedure it enploys achieves the objective specified in
par agraph (a) of this section.

(2) Required analysis of a manufacturer's approved
durability procedures.

(1) I'n addition to any periodic reviews under paragraph
(i)(1) of this section, a manufacturer nust conduct a review
of whether the durability procedure it enpl oys achieves the
durability objective specified in paragraph (a) of this
section when the criteria for additional testing specified
in 886.1846 (b) are activated.

(ii) These criteria are evaluated independently for al
appl i cabl e FTP em ssion constituents.

(iii) This analysis nmust be perforned for each test
group certified by the manufacturer.

(iv) These procedures apply to the EPA standard

durability procedures discussed in paragraphs (c) and (d) of
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this section as well as durability procedures approved under
par agraph (e) of this section, including nodifications under
par agraph (h) of this section.

(v) The analysis nmust be submtted to EPA no later than
60 days after the subm ssion of the |UVP data report
specified in 886.1847 (f).

(3) EPA may require a manufacturer to perform an
anal ysis as described in paragraph (i) (2) of this section
if EPA is concerned that the manufacturer's durability
procedure may not achieve the durability objective of
par agraph (a) of this section.

(j) 1f, based on the analysis required in paragraph (i)
of this section and/or any other information, EPA determ nes
that the durability procedure does not achieve the
durability objective of paragraph (a) of this section, EPA
may w t hdraw approval to use the durability procedure or
condition approval on nodifications to the durability
procedure. Such w thdrawal or conditional approval wll
apply to future applications for certification and to the
portion of the manufacturer's product line (or the entire
product line) that the Adm nistrator determ nes to be
affected. Prior to such a wthdrawal the Adm nistrator w ||
give the manufacturer a prelimnary notice at |east 60 days
prior to the final decision. During this period, the
manuf acturer may submt technical discussion, statistical

anal yses, additional data, or other information which is
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rel evant to the decision. The Adm nistrator will consider
all information submtted by the deadline before reaching a
final decision

(k) I'f EPA withdraws approval, under the provisions of
paragraph (j) of this section, for a durability procedure
approved under the provisions of paragraphs (c) and/or (d)
of this section, the follow ng procedures apply:

(1) The manufacturer nust select one of the foll ow ng
options for future applications for certification for the
applicable portion of the manufacturers product-1line affect
by the Agency's deci sion:

(1) I'ncrease future DFs cal cul ated using the applicable
durability process by the average percent-difference between
certification |l evels and | U/P data; or

(1i) Increase the mles driven on the SRC or the aging
time cal cul ated by the BAT equation by the average percent-
di fference between certification |levels and | U/P data, or

(iii1) The manufacturer may obtain approval for a new
custom zed durability process, as allowed in paragraph (e)
of this section, that has been denonstrated to neet the
durability objective.

(2) If EPA's decision to wi thdraw approval under the
provi sions of paragraph (j) of this section is based on
fewer than 20 tests, the Admnistrator may require a snaller
adj ustment than specified in paragraph (k)(21)(i) or (ii) of

this section.
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(1) Any manufacturer may request a hearing on the
Adm nistrator's w thdrawal of approval in paragraphs (j) or
(k) of this section. The request nmust be in witing and nust
i nclude a statenent specifying the manufacturer's objections
to the Adm nistrator's determ nations, and data in support
of such objection. If, after review of the request and
supporting data, the Adm nistrator finds that the request
rai ses a substantial factual issue, she/he nust provide the
manuf acturer a hearing in accordance with 886.1853-01 with

respect to such issue.

7. A new 886.1824-06 is added to subpart S to read as
fol |l ows:

886. 1824-06 Durability denonstration procedures for
evaporative em ssions.

This section applies to gasoline-, nethanol-, liquefied
petrol eum gas-, and natural gas-fueled vehicles which neet
the applicability provisions of 886.1801. Eligible snal

vol une manufacturers or small volunme test groups may
optionally nmeet the requirenents of 8§886.1838-01 and
86.1826-01 in lieu of the requirenents of this section. A
separate durability denonstration is required for each
evaporative/refueling famly.

(a) Durability program objective. The durability

program nust predict an expected in-use em Sssion

deterioration rate and em ssion |evel that effectively
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represents a significant majority (approximately 90 percent)
of the distribution of em ssion |evels and deterioration in
actual use over the full and internediate useful |ife of
candi date in-use vehicles of each vehicle design which uses
the durability program

(b) Required durability denpnstration. Mnufacturers

must conduct a durability denonstration which satisfies the
provi sions of either paragraph (c), (d), or (e) of this
section.

(c) Wiole vehicle evaporative durability denonstration.

(1) M1 eage accunul ati on nust be conducted using the
SRC or any road cycl e approved under the provisions of
886.1823(e)(1).

(2) MI1eage accunul ati on nust be conducted for either

(i) The applicable full useful life mleage period
specified in 886.1805, or

(ii) At least 75 percent of the full useful life
m | eage. In which case, the manufacturer nust calculate a
df cal cul ated according to the procedures of paragraph
(f)(1)(ii) of this section, except that the DF nust be based
upon a line projected to the full-useful life mleage using
t he upper 80 percent statistical confidence Iimt calcul ated
fromthe em ssion data.

(3) The manufacturer nust conduct at |east one
evaporative em ssion test at each of the five different

m | eage points sel ected using good engi neering judgenent.
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The required testing nust include testing at 5,000 mles and
at the highest mleage point run during mleage accunul ati on
(e.g. the full useful life mleage). Additional testing may
be conducted by the nmanufacturer using good engi neering

j udgenent. The manufacturer may select to run either the 2-
day and/or 3-day evaporative test at each test point using
good engi neering judgenent.

(d) Bench aging evaporative durability procedures.

Manuf acturers may use bench procedures desi gned, using good
engi neering judgenent, to evaluate the em ssion
deterioration of evaporative control systems. Manufacturers
may base the bench procedure on an eval uation the follow ng
potential causes of evaporative em ssion deterioration:

(1) Cycling of canister |oading due to diurnal and
refueling events,

(2) Use of various conmercially available fuels,
including the Tier 2 requirenent to include al cohol fuel;

(3) Vibration of conponents;

(4) Deterioration of hoses, etc. due to environnental
condi tions; and

(5) Deterioration of fuel cap due to wear.

(e) Conbi ned whol e-vehicle and bench-agi ng prograns.

Manuf acturers may conbi ne the results of whol e vehicle aging
and bench agi ng procedures using good engineering judgenent.

(f) Fuel requirenents.

(1) For gasoline fueled vehicles certified to neet the
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evaporative em ssion standards set forth in §
86.1811-04(e) (1), any mleage accunul ati on net hod for
evaporative em ssions nmust enploy gasoline fuel for the
entire mleage accunul ati on peri od which contains ethanol
in, at |east, the highest concentration permssible in
gasol i ne under federal law and that is comrercially
available in any state in the United States. Unless
ot herwi se approved by the Adm nistrator, the manufacturer
nmust determ ne the appropriate ethanol concentration by
sel ecting the highest |egal concentration commercially
avai | abl e during the cal endar year before the one in which
t he manufacturer begins its m | eage accunul ati on. The
manuf acturer nust al so provide information acceptable to the
Adm nistrator to indicate that the m | eage accunul ation
method is of sufficient design, duration and severity to
stabilize the perneability of all non-netallic fuel and
evaporative system conponents to the m | eage accunul ati on
fuel constituents.

(2) For flexible-fueled, dual-fueled, multi-fuel ed,
et hanol -fuel ed and net hanol -fuel ed vehicles certified to
nmeet the evaporative em ssion standards set forth in §
86.1811-04(e)(1), any mleage accunul ati on nmet hod nust
enploy fuel for the entire m | eage accumul ati on peri od which
the vehicle is designed to use and which the Adm ni strator
determines will have the greatest inpact upon the

perneability of evaporative and fuel system conponents. The
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manuf act urer must al so provide information acceptable to the
Adm nistrator to indicate that the m | eage accunul ation
met hod is of sufficient design, duration and severity to
stabilize the perneability of al
non-netal lic fuel and evaporative system conponents to
m | eage accumnul ati on fuel constituents.

(3) A manufacturer may use ot her nethods, based upon
good engi neering judgnent, to neet the requirenents of
par agraphs (f) (1) and (2) of this section, as applicable.
These net hods must be approved in advance by the
Adm ni strator and neet the objectives of paragraphs (f) (1)
and (2) of this section, as applicable: to provide assurance
that the perneability of all non-netallic fuel and
evaporative system conponents will not lead to evaporative
em ssi on standard exceedance under sustai ned exposure to
commerci ally avail abl e al cohol -containing fuels for the
useful |ife of the vehicle.

(g) Calculation of a deterioration factor. The

manuf acturer nust cal cul ate a deterioration factor which is
applied to the evaporative em ssion results of the em ssion
data vehicles. The deterioration factor nust be based on a

I i near regression, or an other regression techni que approved
in advance by the Adm nistrator. The DF will be cal cul ated
to be the difference between the full life m|eage
evaporative level mnus the stabilized m|eage (e.qg.,

4000-m |l e) evaporative level fromthe regression analysis.
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The full useful life regressed em ssion value, the
stabilized m | eage regressed em ssion value, and the DF
result nust be rounded to the sane precision and using the
same procedures as the raw em ssion results according to the
provi sions of 886.1837-01. Cal cul ated DF val ues of |ess than
zero nmust be changed to zero for the purposes of this

par agr aph.

(h) Em ssion conponent durability. The manufacturer

nmust use good engi neering judgnment to determ ne that al
evaporative em ssion-rel ated conponents are designed to
operate properly for the full useful life of the vehicles in
actual use.

(i) I'f EPA determ nes based on | UVP data or other
information that the durability procedure does not achieve
the durability objective of paragraph (a) of this section,
EPA may wi t hdraw approval to use the durability procedure or
condition approval on nodifications to the durability
procedure. Such w thdrawal or conditional approval wll
apply to future applications for certification and to the
portion of the manufacturer's product line (or the entire
product line) that the Adm nistrator determ nes to be
affected. Prior to such a wthdrawal the Adm nistrator w ||
give the manufacturer a prelimnary notice at |east 60 days
prior to the final decision. During this period, the
manuf acturer may submt technical discussion, statistical

anal yses, additional data, or other information which is
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rel evant to the decision. The Adm nistrator will consider
all information submtted by the deadline before reaching a
final decision

(j) Any manufacturer may request a hearing on the
Adm ni strator's w thdrawal of approval in paragraph (i) of
this section. The request nust be in witing and nust
i nclude a statenent specifying the manufacturer's objections
to the Adm nistrator's determ nations, and data in support
of such objection. If, after review of the request and
supporting data, the Adm nistrator finds that the request
rai ses a substantial factual issue, she/he nust provide the
manuf acturer a hearing in accordance with 886.1853-01 with

respect to such issue.

8. Renove 886. 1824-07.
886. 1824- 07 [ Renpved]

9. Add a new 886.1825-06 to Subpart S to read as foll ows:
886. 1825-06 Durability denonstration procedures for
refueling em ssions.

This section applies to light-duty vehicles, light-duty
trucks, and heavy-duty vehicles which are certified under
[ight-duty rules as all owed under the provisions of

886. 1801-01(c) (1) which are subject to refueling |oss

em ssion conpliance. Refer to the provisions of 8886. 1811

86. 1812, 86.1813, 86.1814, and 86. 1815 to determ ne
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applicability of the refueling standards to different

cl asses of vehicles for various nodel years. Diesel fuel
vehicles may qualify for an exenption to the requirenents of
this section under the provisions of 886.1810.

(a) Durability program objective. The durability

program nust predict an expected in-use em ssion
deterioration rate and em ssion |evel that effectively
represents a significant majority (approximately 90 percent)
of the distribution of em ssion |evels and deterioration in
actual use over the full and internediate useful life of
candi date i n-use vehicles of each vehicle design which uses
the durability program

(b) Required durability denpnstration. Mnufacturers

must conduct a durability denonstration which satisfies the
provi sions of either paragraph (c), (d), or (e) of this

secti on.

(c) Wiole vehicle refueling durability denonstration.
The follow ng procedures must be used when conducting a
whol e vehicle durability denonstration:

(1) M1 eage accunul ati on nust be conducted using the
SRC or a road cycl e approved under the provisions of
886.1823(e)(1).

(2) M1 eage accunul ati on nust be conducted for either

(i) The applicable full useful life mleage period
specified in 886.1805, or

(ii) At least 75 percent of the full useful life
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m | eage. I n which case, the manufacturer nust calculate a
df cal cul ated according to the procedures of paragraph (f)
(1) (i1) of this section, except that the DF nust be based
upon a line projected to the full-useful life mleage using
t he upper 80 percent statistical confidence Iimt calcul ated
fromthe em ssion data.

(3) The manufacturer nust conduct at |east one
refueling em ssion test at each of the five different
m | eage points sel ected using good engi neering judgenent.
The required testing nust include testing at 5,000 mles and
at the highest mleage point run during mleage accunul ati on
(e.g. the full useful Iife mleage). Additional testing may
be conducted by the manufacturer using good engi neering
j udgenent .

(d) Bench aging refueling durability procedures.

Manuf acturers may use bench procedures desi gned, using good
engi neering judgenent, to evaluate the em ssion
deterioration of evaporative/refueling control systens.
Manuf acturers may base the bench procedure on an eval uation
the follow ng potential causes of evaporative/refueling
em ssion deterioration:

(1) Cycling of canister |oading due to diurnal and
refueling events;

(2) Use of various conmmercially available fuels,
including the Tier 2 requirenent to include al cohol fuel;

(3) Vibration of conponents;
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(4) Deterioration of hoses, etc. due to environnental
condi tions; and

(5) Deterioration of fuel cap due to wear.

(f) [Reserved]

(g) Calculation of a deterioration factor. The

manuf acturer nust cal culate a deterioration factor which is
applied to the evaporative em ssion results of the em ssion
data vehicles. The deterioration factor nust be based on a

| i near regression, or an other regression techni que approved
in advance by the Adm nistrator. The DF will be cal cul ated
to be the difference between the full life m|eage
evaporative level mnus the stabilized m|eage (e.qg.,
4000-m |l e) evaporative level fromthe regression analysis.
The full useful life regressed em ssion value, the
stabilized m | eage regressed em ssion value, and the DF
result nust be rounded to the sane precision and using the
same procedures as the raw em ssion results according to the
provi sions of 886.1837-01. Cal cul ated DF val ues of |ess than
zero nust be changed to zero for the purposes of this

par agr aph.

(h) Em ssion conponent durability. The manufacturer

nmust use good engi neering judgnment to determ ne that al
refueling em ssion-related conponents are designed to
operate properly for the full useful life of the vehicles in
actual use.

(i) I'f EPA determ nes based on | UVP data or other

164



information that the durability procedure does not achieve
the durability objective of paragraph (a) of this section,
EPA may w t hdraw approval to use the durability procedure or
condition approval on nodifications to the durability
procedure. Such w thdrawal or conditional approval wll
apply to future applications for certification and to the
portion of the manufacturer's product line (or the entire
product line) that the Adm nistrator determ nes to be
affected. Prior to such a wthdrawal the Adm nistrator wl|
give the manufacturer a prelimnary notice at |east 60 days
prior to the final decision. During this period, the
manuf acturer may submt technical discussion, statistical
anal yses, additional data, or other information which is
rel evant to the decision. The Adm nistrator will consider
all information submtted by the deadline before reaching a
final decision

(j) Any manufacturer may request a hearing on the
Adm ni strator's w thdrawal of approval in paragraph (i) of
this section. The request nust be in witing and nust
i nclude a statenment specifying the manufacturer's objections
to the Adm nistrator's determ nations, and data in support
of such objection. If, after review of the request and
supporting data, the Adm nistrator finds that the request
rai ses a substantial factual issue, she/he nust provide the
manuf acturer a hearing in accordance with 886.1853-01 with

respect to such issue.
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10. Amend 886. 1826-01 by revising paragraphs (a) and
(b)(3)(iv) to read as foll ows:

886. 1826-01 Assigned deterioration factors for small vol une
manuf acturers and small vol une test groups.

(a) Applicability. This programis an option avail able
to small vol unme manufacturers certified under the smnal
vol ume manuf acturer provisions of 886.1838-01(b)(1) and
smal | volune test groups certified under the small vol une
test group provisions of 886.1838-01(b)(2). Manufacturers
may el ect to use these procedures in lieu of the
requi renents of 8886.1823, 86.1824, and 86.1825 of this
subpart.

(b) * * *

(3) * * *

(1v) The manufacturer nust devel op either deterioration
factors or aged conmponents to use on EDV testing by
generating durability data in accordance with 8886. 1823,

86. 1824, and/or 86.1825 on a mni num of 25 percent of the
manuf acturer's projected sales (based on durability groups)

that is equi pped with unproven em ssion control systens.

11. Amend 886. 1829-01 by revising paragraphs (a)(3) and

(d)(1) to read as follows:

886. 1829-01 Durability and em ssion testing requirenents;
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wai vers.

(a) * * *

(3) The DDV shall be tested and accumnul ate service
m | eage according to the provisions of 8886.1831-01,
86. 1823, 86.1824 and 86.1825. Small vol ume manufacturers and
smal | volune test groups nmay optionally neet the
requi renments of 886.1838-01.

(d)(1) Beginning in the 2004 nodel year, the exhaust
em ssions nust be neasured fromall LDV/ T exhaust em ssion
data vehicles tested in accordance with the federal H ghway
Fuel Econony Test (HWET; 40 CFR part 600, subpart B). The
oxi des of nitrogen em ssions neasured during such tests nust
represent the full useful life em ssions in accordance with
886. 1823-06(f) and subsequent nodel year provisions. Those
results are then rounded and conpared with the applicable
em ssion standard in 886.1811-04. Al data obtained fromthe
testing required under this paragraph (d) nust be reported
in accordance with the procedures for reporting other
exhaust em ssion data required under this subpart.
12. Amend 886. 1830-01 by revising paragraph (b)(1), (b)(2),
(c)(1), (c)(2), (c)(3) and (c)(4) to read as foll ows:
886. 1830-01 Acceptance of vehicles for em ssion testing.

* * * * *

(b) Special provisions for durability data vehicles.
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(1) For DDV's, the mleage at all test points shall be
within 250 mles of the schedul ed m | eage point as required
under 886.1823-06(c)(3). Manufacturers nmay exceed the 250
mle upper limt if there are logistical reasons for the
devi ation and the manufacturer determ nes that the deviation
will not affect the representativeness of the durability
denonstration

(2) For DDV's aged using the standard or a
custom zed/ al ternati ve whol e-vehicle cycle, al
em ssion-rel ated hardware and software nust be installed and
operational during all m|eage accunul ation after the
5000-m | e test point.

* ok ok k%

(c) Special provisions for em ssion data vehicles. (1)
Al'l EDV' s shall have at |east the m ni num nunber of mles
accunul ated to achieve stabilized em ssion results accordi ng
to the provisions of 886.1831-01(c).

(2) Wthin a durability group, the manufacturer may
alter any em ssion data vehicle (or other vehicles such as
current or previous nodel year em ssion data vehicles,
runni ng change vehicles, fuel econony data vehicles, and
devel opnent vehicles) in lieu of building a new test vehicle
providing that the nodification will not inpact the
representati veness of the vehicle's test results.

Manuf acturers shall use good engi neering judgnent in making

such determ nations. Devel opnent vehicles which were used to
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develop the calibration selected for em ssion data testing
may not be used as the EDV for that configuration. Vehicles
fromoutside the durability group may be altered with
advance approval of the Adm nistrator.

(3) Components used to reconfigure EDV' s under the
provi sions of paragraph (c)(2) of this section nust be
appropriately aged if necessary to achieve representative
em ssion results. Manufacturers nust determ ne the need for
conponent agi ng and the type and anount of aging required
usi ng good engi neering judgnent.

(4) Bench-aged hardware may be installed on an EDV for
em ssion testing as a nethod of determning certification
| evel s (projected em ssion levels at full or internediate
useful life) using bench aging procedures under the

provi sions of 886.1823.

13. Amend 886. 1831-01 by revising paragraphs (a)(1) and
(b)(1) to read as follows:
886. 1831-01 M eage accunul ation requirenents for test
vehi cl es.

(a) Durability Data Vehicles. (1) The manufacturer nust
accunul ate m | eage on DDV' s using the procedures in
886. 1823.

(b) * * *

(1) The standard nmethod of m | eage accunul ation for
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em ssion data vehicles and runni ng change vehicles is

m | eage accumul ati on using either the Standard Road Cycle
specified in Appendix Vto this part or the Durability
Driving Schedule specified in Appendix IV to this part.

* * * * *

14. Amend 886. 1838-01 by revising paragraph (c)(1) to read
as foll ows:
886. 1838-01 Smal | vol ume manufacturers certification
pr ocedur es.

(c)(1) Durability denonstration. Use the provisions of
886. 1826-01 rather than the requirenments of 8886. 1823,
86. 1824, and/or 86.1825.

* * * * *

15. Amend 886. 1839-01 by revising paragraph (b) to read as
fol |l ows:
886. 1839-01 Carryover of certification data.

(b) I'nlieu of using newy aged hardware on an EDV as
al l oned under the provisions of 886.1823-06(f)(2), a
manuf acturer may use simlar hardware aged for an EDV
previously submtted, provided that the manufacturer
determ nes that the previously aged hardware represents a

wor st case or equivalent rate of deterioration for al
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applicabl e em ssion constituents for durability

denonstrati on

16. Amend 886. 1841-01 by revising paragraphs (a)(1) and
(a)(2) and renoving and reserving paragraph (a)(3) to read
as foll ows:
886. 1841- 01 Conpliance with em ssion standards for the
pur pose of certification.

(a) * * *

(1) If the durability denonstration procedure used by
t he manuf acturer under the provisions of 8886.1823, 86.1824,
or 86.1825 requires a DF to be cal cul ated, the DF shall be
applied to the official test results determned in
886. 1835-01(c) for each regul ated em ssion constituent and
for full and internmedi ate useful life, as appropriate, using
the foll ow ng procedures:

(2) If the durability denonstration procedure used by
t he manuf acturer under the provisions of 8886.1823, 86.1824,
or 86.1825, as applicable, requires testing of the EDV with
aged em ssion conponents, the official results of that
testing determ ned under the provisions of 886.1835-01(c)
shall be rounded to the sanme | evel of precision as the
standard for each regul ated constituent at full and
internedi ate useful |ife, as appropriate. This rounded

em ssion value is the certification |level for that em ssion
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constituent at that useful life m|eage.

(3) [Reserved]

* * * * *

17. Amend 886. 1844-01 by revising paragraph (d)(4) to read
as foll ows:

886. 1844-01 Information requirenments: Application for

certification and subm ttal of information upon request.

(d) * * *

(4) Durability information.

(i) A description of the durability nmethod used to
establish useful life durability, including exhaust and
evaporative/refueling em ssion deterioration factors as
required in 8886.1823, 86.1824 and 86. 1825 when appl i cabl e.

(i1) The equivalency factor required to be cal cul ated

in 81823-06(e)(iii)(B), when applicable.

* * * * *

18. Renpve and reserve 886.1863-07.
886. 1863-07 [ Reserved.]

19. Add Appendices V, VII, VIII, and IXto Part 86 to read

as foll ows:
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Appendi x V to Part 86 - The Standard Road Cycle (SRC)

1. The standard road cycle (SRC) is a m|eage accunul ati on
cycle that may be used for any vehicle which is covered by
the applicability provisions of 886.1801. The vehicle may
be run on a track or on a mleage accunul ati on dynanonet er

2. The cycle consists of 7 laps of a 3.7 mle course. The
Il ength of the |ap may be changed to acconmpdate the |ength

of the service-accunul ation track

Description of the SRC

Typical Accel
Lap Description Rate (MPH/s)
1 |[(start engine) Idle 10 sec 0
1 [|Mod accel to 30 MPH 4
1 |Cruise at 30 MPH for 1/4 lap 0
1 [|Mod. decel to 20 MPH -5
1 [|Mod accel to 30 MPH 4
1 |Cruise at 30 MPH for 1/4 lap 0
1 |Mod. decel to stop -5
1 |ldle 5sec 0
1 [|Mod accel to 35 MPH 4
1 |Cruise at 35 MPH for 1/4 lap 0
1 [|Mod. decel to 25 MPH -5
1 [|Mod accel to 35 MPH 4
1 |Cruise at 35 MPH for 1/4 lap 0
1 |Mod. decel to stop -5
2 |ldle 10 sec 0
2 [Mod accel to 40 MPH 3
2 |Cruise at 40 MPH for 1/4 lap 0
2 |[Mod. decel to 30 MPH -5
2 |Mod accel to 40 MPH 3
2 |Cruise at 40 MPH for 1/4 lap 0
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2 |Mod. decel to stop -5
2 |ldle 5 sec 0
2 |Mod accel to 45 MPH 3
2 |Cruise at 45 MPH for 1/4 lap 0
2 [Mod. decel to 35 MPH -5
2 |Mod accel to 45 MPH 3
2 |Cruise at 45 MPH for 1/4 lap 0
2 |Mod. decel to stop -5
3 |[Idle 10 sec 0
3 [|Hard accel to 55 MPH 4
3 |Cruise at 55 MPH for 1/4 lap 0
3 [Mod. decel to 45 MPH -5
3 [Mod accel to 55 MPH 2
3 |Cruise at 55 MPH for 1/4 lap 0
3 [Mod. decel to 45 MPH -5
3 [Mod accel to 60 MPH 2
3 |Cruise at 60 MPH for 1/4 lap 0
3 [Mod. decel to 50 MPH -5
3 [Mod. accel to 60 MPH 2
3 |Cruise at 60 MPH for 1/4 lap 0
3 |Mod. decel to stop -4
4 |idle 10 sec 0
4 |Hard accel to 80 MPH 3
4 |Coastdown to 70 MPH -1
4 |Cruise at 70 MPH for %2 Lap 0
4 |Mod. decel to 50 MPH -3
4 |Mod accel to 65 MPH 2
4 |Cruise at 65 MPH for %2 lap 0
4 |Mod. decel to 50 MPH -3
5 [Mod accel to 75 MPH 1
5 [Cruise at 75 MPH for ¥ lap 0
5 [Mod. decel to 50 MPH -3
5 [Lt. accel to 70 MPH 1
5 |[Cruise at 70 MPH for ¥ lap 0
5 [Mod. decel 50 MPH -3
6 [Mod accel to 70 MPH 2
6 [Coastdown to 60 MPH -1
6 |[Cruise at 60 MPH for ¥ lap 0
6 [Mod. decel to 50 MPH -4
6 [Mod. accel to 65 MPH 1
6 [Cruise at 65 MPH for ¥ lap 0
6 |Mod. decel to stop -4
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Idle 45 sec

Hard accel to 55 MPH
Cruise at 55 MPH for 1/4 lap
Mod. decel to 40 MPH

Mod accel to 55 MPH
Cruise at 55 MPH for 1/4 lap
Mod. decel to 40 MPH

Mod accel to 50 MPH
Cruise at 50 MPH for 1/4 lap
Mod. decel to 40 MPH

Mod. accel to 50 MPH
Cruise at 50 MPH for 1/4 lap
Mod. decel to stop
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The standard road cycle is represented graphically in the

follow ng figure:

Standard Road Cycle (SRC)
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* * * * *

Appendix VIl to Part 86 - Standard Bench Cycl e (SBQC)

1. The standard bench aging durability procedures [Ref.
886. 1823-06 (d)] consist of aging a catal yst-oxygen-sensor
system on an agi ng bench which follows the standard bench
cycle (SBC) described in this appendi Xx.

2. The SBC requires use of an aging bench with an engine
as the source of feed gas for the catalyst.

3. The SBC is a 60-second cycle which is repeated as
necessary on the aging bench to conduct aging for the
required period of tinme. The SBC is defined based on the
catal yst tenperature, engine air/fuel (A/F) ratio, and the
anount of secondary air injection which is added in front of
the first catal yst.

Cat al yst Tenperature Control

1. Cat al yst tenperature shall be neasured in the catalyst
bed at the | ocation where the highest tenperature occurs in
the hottest catalyst. Alternatively, the feed gas
tenperature may be neasured and converted to catal yst bed
tenperature using a linear transform cal cul ated from
correlation data collected on the catal yst design and agi ng
bench to be used in the agi ng process.

2. Control the catalyst tenperature at stoichionetric
operation (01 to 40 seconds on the cycle) to a m ni mum of
800° C (x 10° C) by selecting the appropriate Engi ne speed,

| oad, and spark timng for the engine. Control the maximm
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catal yst tenperature that occurs during the cycle to 890° C
(£ 10° C) by selecting the appropriate A/F ratio of the
engi ne during the "rich" phase described in the table bel ow
3. If a low control tenperature other than 800° Cis
utilized, the high control tenperature shall be 90° C higher

than the | ow control tenperature.

St andard Bench Cycl e (SBQ

Ti me Engi ne Air/Fuel Ratio Secondary Air
(seconds) I njection
01 - 40 14.7 (stoichiometric, with | oad, spark None

timng, and engine speed controlled to
achi eve a mnimum cat al yst tenperature of

800° C)

41 - 45 "Rich" (AVF ratio selected to achieve a None
maxi mum cat al yst tenperature over the
entire cycle of 890° C, or 90° higher

than | ow control tenperature)

46 - 55 "Rich" (AF ratio selected to achieve a 3% (= 0.1%
maxi mum cat al yst tenperature over the
entire cycle of 890° C, or 90° higher

than | ow control tenperature)

56 - 60 14.7 (stoichiometric, same |oad, spark 3% (= 0.1%

ti mng, and engi ne speed as used in the

01-40 sec period of the cycle)
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Air/Fuel Ratio

Stoich

Rich

Standard Bench Cycle

Control catalyst
temperature to 800 deg C

20 40 60
Time (sec)

Air/Fuel Ratio = = = =Secondary Air

Air Inject (%)
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Appendi x VIl to Part 86 -- Aging bench Equi pnent and

Pr ocedur es

Thi s appendi x provi des specifications for standard agi ng
bench equi pnent and agi ng procedures which may be used to
conduct bench aging durability under the provisions of

§86. 1823- 06.

2. Adi ng Bench Confi quration

The agi ng bench nmust provide the appropriate exhaust
flow rate, tenperature, air-fuel ratio, exhaust constituents
and secondary air injection at the inlet face of the
cat al yst.

a. The EPA standard agi ng bench consists of an engi ne,
engi ne controller, and engi ne dynanoneter. O her
configurations may be acceptable (e.g. whole vehicle on a
dynanoneter, or a burner that provides the correct exhaust
conditions), as long as the catalyst inlet conditions and
control features specified in this appendix are net.

b. A single aging bench may have the exhaust flow split
into several streans providing that each exhaust stream
neets the requirements of this appendix. |If the bench has
nore than one exhaust stream nultiple catalyst systens may

be aged sinul taneously.
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2. Fuel and Gl

The fuel used by the engine shall conply with the
m | eage accunul ati on fuel provisions of 886.113 for the
applicable fuel type (e.g., gasoline or diesel fuel). The
oil used in the engine shall be representative of comerci al
oils and sel ected using good engi neering judgenent.

3. Exhaust SystemlInstall ation

a. The entire catal yst(s)-plus-oxygen-senor(s) system
together with all exhaust piping which connects these
conponents, [the "catal yst systenf] wll be installed on
the bench. For engines with nmultiple exhaust streans (such
as sone V6 and V8 engines), each bank of the exhaust system
will be installed separately on the bench.

b. For exhaust systens that contain nultiple in-Iline
catal ysts, the entire catal yst systemincl udi ng al

catal ysts, all oxygen sensors and the associ ated exhaust
piping will be installed as a unit for aging.

Al ternatively, each individual catalyst may be separately
aged for the appropriate period of tine.

4. Tenper at ure Measur enent

Cat al yst tenperature shall be neasured using a
t hernocoupl e placed in the catal yst bed at the | ocation
where the highest tenperature occurs in the hottest catalyst
(typically this occurs approxi mately one-inch behind the
front face of the first catalyst at its |ongitudinal axis).

Al ternatively, the feed gas tenperature just before the

181



catalyst inlet face may be neasured and converted to

catal yst bed tenperature using a linear transform cal cul ated
fromcorrelation data collected on the catal yst design and
agi ng bench to be used in the aging process. The catalyst
tenperature nust be stored digitally at the speed of 1 hertz
(one neasurenment per second).

5. Al r/ Fuel Measur enent

Provi sions nust be nmade for the neasurenent of the
air/fuel (A/F) ratio (such as a w de-range oxygen sensor) as
cl ose as possible to the catalyst inlet and outlet flanges.
The information fromthese sensors nust be stored digitally
at the speed of 1 hertz (one neasurenent per second).

6. Exhaust fl ow bal ance

Provi sions nust be nmade to assure that the proper
anount of exhaust (neasured in grans/second at
stoichionetry, with a tolerance of 5 grans/second) flows
t hrough each catal yst systemthat is being aged on the
bench. The proper flowrate is determ ned based upon the
exhaust flow that would occur in the original vehicle's
engi ne at the steady state engine speed and | oad sel ected

for the bench aging in paragraph (7).

7. Set up
a. The engi ne speed, |oad, and spark timng are sel ected

to achieve a catal yst bed tenperature of 800° C (£ 10° C) at
st eady-state stoichionmetric operation.

b. The air injection systemis set to provide the
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necessary air flow to produce 3.0 % oxygen (+0.1% in the
steady-state stoichionmetric exhaust streamjust in front of
the first catalyst. A typical reading at the upstream A/ F
nmeasurenent point (required in paragraph 5) is |anbda 1.16
(which is approximately 3% oxygen).

C. Wth the air injection on, set the "Rich" AAF ratio to
produce a catal yst bed tenperature of 890° C (+x10°C). A
typical A/F value for this step is |anbda 0. 94

(approxi mately 2% CO.

8. Agi ng Cycle

The standard bench agi ng procedures use the standard
bench cycle (SBC) which is described in Attachment VII to
Part 86. The SBC is repeated until the anmount of aging
calculated fromthe bench aging tine (BAT) equation [ref.
§86. 1823-06 (d)(3)].

9. Qual ity Assurance

a. The tenperatures and A/F ratio information that is
required to be neasured in paragraphs (4) and (5) shall be
reviewed periodically (at |east every 50 hours) during
aging. Necessary adjustnments shall be nade to assure that
the SBC is being appropriately followed throughout the aging
process.

b. After the aging has been conpleted, the catal yst time-
at-tenperature collected during the aging process shall be
tabulated into a histogramw th tenperature bins of no

| arger than 10 C. The BAT equation and the cal cul ated
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effective reference tenperature for the aging cycle [ref.
886. 1823-06(d)] will be used to determne if the appropriate
anount of thermal aging of the catalyst has in fact

occurred. Bench aging will be extended if the thernma

effect of the calculated aging tinme is not at |east 95% of
the target thermal aging.

10. Startup and shut down

Care shoul d be taken to assure that the maxi num
catal yst tenperature for rapid deterioration (e.g., 1050° O
does not occur during startup or shutdown. Special |ow
tenperature startup and shutdown procedures may be used to

alleviate this concern.
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Appendi x | X to Part 86 -- Experinentally Determning the R

Factor for Bench Aging Durability Procedures

The R-Factor is the catalyst thermal reactivity
coefficient used in the bench aging tinme (BAT) equation
[ Ref. 886.1826-06(d)(3)]. Manufacturers nmay determ ne the
val ue of R experinentally using the follow ng procedures.

1. Using the applicable bench cycle and agi ng bench
har dware, age several catalysts (of the same catal yst
design) at different control tenperatures and neasure
catal yst efficiency periodically for each constituent.

2. Estimate the value of R and cal culate the effective
reference tenperature (Tr) for the bench aging cycle for
each control tenperature according to the procedure
descri bed in 886.1826-06(d)(4).

3. On the sane set of axes, plot the percent of
catal yst conversion efficiency along the vertical axis,
versus hours of aging tine on the horizontal axis for each
of the catalysts. Draw a logarithmc best-fit |line through

the data for each aging tenperature, as shown bel ow
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4. On the plot of aging tine versus conversion
efficiency, draw horizontal lines at several different
val ues of constant conversion efficiency. Were the
hori zontal line intercepts each of the constant tenperature
agi ng curves, read the corresponding aging tine on the
hori zontal axis. The graph bel ow shows an exanple of a

hori zontal line drawn for one val ue of constant conversion

efficiency.
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Determining the R-Factor

Efficiency X

— .. —. Efficiency Y
_______ Efficiency Z

Ln (aging hours)

1/(aging temp)

5. Plot the natural log (In) of the aging tinme in
hours along the vertical axis, versus the inverse of aging
tenperature (1/(aging tenperature, deg K)) along the
hori zontal axis, for several constant-catal yst-efficiencies
for each constituent. Fit |east-squared best-fit lines
t hrough the constant-efficiency data. The slope of the line

is the Rfactor. Use the smallest R-factor (worst case).

See the graph bel ow for an exanpl e.
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6. Conpare the R-factor to the initial value that was used
in Step 2. If the calculated R-factor differs fromthe
initial value by nore than 5% choose a new R-factor that is
between the initial and cal cul ated val ues, then repeat Steps
2-6 to derive a new R-factor. Repeat this process until the
calculated R factor is within 5%of the initially assunmed R-

factor.
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